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A signal scrambling method and apparatus, and a signal descrambling method and apparatus are disclosed. In the signal
scrambling method, a communications apparatus scrambles a signal by using a scrambling sequence, and sends the scrambled
signal. In the signal descrambling method, a communications apparatus receives a signal, and descrambles the signal by using a
scrambling sequence. An initial value of the scrambling sequence is determined based on a time unit number corresponding to a
frame structure parameter used for transmitting the signal, so that different scrambling sequences can be used to scramble signals
that are transmitted by using different frame structure parameters. Therefore, interference randomization can be implemented for
signal scrambling, and this can be applicable to various application scenarios in 5G NR to improve performance.
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ABSTRACT

A signal scrambling method and apparatus, and a signal descrambling method
and apparatus arc disclosed. In the signal scrambling method, a communications
apparatus scrambles a signal by using a scrambling sequence, and sends the
scrambled signal. In the signal descrambling method, a communications apparatus
receives a signal, and descrambles the signal by using a scrambling sequence. An
mitial value of the scrambling sequence is determined based on a time unit number
corresponding to a frame structure parameter used for transmitting the signal, so that
different scrambling sequences can be used to scramble signals that are transmitted by
using different frame structure parameters. Therefore, interference randomization can
be implemented for signal scrambling, and this can be applicable to various

application scenarios in 5G NR to improve performance.
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SIGNAL SCRAMBLING METHOD AND APPARATUS, AND
SIGNAL DESCRAMBLING METHOD AND APPARATUS

[0001] This application claims priority to Chinese Patent Application No.
201710687393 1, filed with the Chinese Patent Office on August 11, 2017 and entitled
"SIGNAL SCRAMBLING METHOD AND APPARATUS, AND SIGNAL
DESCRAMBLING METHOD AND APPARATUS".

TECHNICAL FIELD

[0002] This application relates to the field of communications technologies, and
in particular, to a signal scrambling method and apparatus, and a signal descrambling

method and apparatus.

BACKGROUND

[0003] To ensure communication reliability, scrambling signals transmitted in a
communication process is an important step.

[0004] In a Long Term Evolution (LTE) communications system, signal
scrambling is usually performed according to parameters such as a signal type, a cell
identity (identity, ID), a terminal identity, and a slot (slot) number. The LTE
communications system has a fixed frame structure parameter. A subcarrier spacing, a
cyclic prefix (CP) length, a symbol quantity, and a slot quantity corresponding to the
frame structure parameter arc all fixed. However, in a 5th Generation (5G) new radio
(NR) communications system, given different subcarrier spacings, a system
bandwidth may be divided into one or more bandwidth parts (bandwidth part, BWP).
In addition, to support different services, different BWPs may use different frame
structure parameters. Therefore, the foregoing signal scrambling mode in the LTE

communications system is not applicable to the 5G NR any longer.

Date Regue/Date Received 2020-06-10



10

15

20

25

30

SUMMARY

[0005] Embodiments of this application provide a signal scrambling method and
apparatus, and a signal descrambling method and apparatus to implement interference
randomization for signal scrambling and improve performance for various service
scenarios in 5G NR.
[0006] According to a first aspect, this application provides a signal scrambling
method, where the scrambling method may be applied to a communications
apparatus. In the method, the communications apparatus scrambles a signal by using a
scrambling sequence, and sends the scrambled signal, where

the communications apparatus gencrates the scrambling sequence in the
following manner: generating an initial value of the scrambling sequence based on a
time unit number corresponding to a frame structure parameter used for transmitting
the signal, and generating the scrambling sequence based on the initial value of the
scrambling sequence.
[0007] According to a second aspect, this application provides a signal scrambling
apparatus, applied to a communications apparatus, and including units or means
(means) for performing the steps in the first aspect.
[0008] According to a third aspect, this application provides a signal scrambling
apparatus, applied to a communications apparatus, and including at least one
processing element and at least one storage element, where the at least one storage
element is configured to storc a program and data, and the at least one processing
element is configured to perform the method provided in the first aspect of this
application.
[0009] According to a fourth aspect, this application provides a signal scrambling
apparatus, applied to a communications apparatus, and including at least one
processing element (or chip) configured to perform the method in the first aspect.
[0010] According to a fifth aspect, this application provides a signal scrambling
program, where the program, when being executed by a processor, is configured to
perform the method in the first aspect.
[0011] According to a sixth aspect, a program product is provided, for example, a
computer readable storage medium, including the program in the fifth aspect.
[0012] According to a seventh aspect, a signal descrambling method is provided,

where the descrambling method may be applied to a communications apparatus, and
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the communications apparatus receives a signal, and descrambles the received signal
by using a scrambling sequence, where

the communications apparatus gencrates the scrambling sequence in the
following manner: generating an initial value of the scrambling sequence based on a
time unit number corresponding to a frame structure parameter used for transmitting
the signal, and generating the scrambling sequence based on the initial value of the
scrambling sequence.
[0013] According to an cighth aspect, this application provides a signal
descrambling apparatus, applied to a communications apparatus, and including units
or a means (means) for performing steps in the seventh aspect.
[0014] According to a ninth aspect, this application provides a signal
descrambling apparatus, applied to a communications apparatus, and including at least
onc processing clement and at least one storage clement, where the at least one
storage eclement is configured to store a program and data, and the at least one
processing clement is configured to perform the method provided in the seventh
aspect of this application.
[0015] According to a tenth aspect, this application provides a signal
descrambling apparatus, applied to a communications apparatus, and including at least
one processing element (or chip) configured to perform the method in the seventh
aspect.
[0016] According to an cleventh aspect, this application provides a signal
descrambling program, where the program, when being executed by a processor, is
configured to perform the method in the seventh aspect.
[0017] According to a twelfth aspect, a program product is provided, for example,
a computer readable storage medium, including the program in the eleventh aspect.
[0018] In the foregoing aspects, the communications apparatus determines the
mnitial value of the scrambling sequence based on the time unit number corresponding
to the frame structure parameter used for transmitting the signal, and generates the
scrambling sequence based on the initial value of the scrambling sequence. Because
time unit numbers corresponding to different frame structure parameters in 5SG NR
may be different, different scrambling sequences can be used to scramble signals that
arc transmitted by using different frame structure parameters. Therefore, interference
randomization can be implemented for signal scrambling, and this can be applicable

to various application scenarios in the SG NR to improve performance.

3
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[0019] In the foregoing aspects, the communications apparatus may be a network
device or a terminal, where if the communications apparatus to which the scrambling
method is applied is a network device, the communications apparatus to which the
descrambling method is applied may be a terminal; or if the communications
apparatus to which the scrambling method is applied is a terminal, the
communications apparatus to which the descrambling method is applied may be a
network device.

[0020] In the foregoing aspects, the frame structure parameter includes at least
one of a subcarrier spacing configuration parameter, a slot configuration parameter,
and a CP structure parameter. The time unit number includes at least one of a slot
number in a radio frame, a subframe number in a radio frame, a slot number in a
subframe, and an OFDM symbol number in a slot.

[0021] In a possible example, the communications apparatus may determine the
mitial value of the scrambling sequence based on the slot number in the radio frame.
Because slot numbers in the radio frame do not overlap each other, occurrence of
same scrambling sequences is avoided Lo some extent by determining the initial value
of the scrambling sequence based on the slot number in the radio frame, and further
occurrence of an interference overlapping problem may be avoided to some extent.
Interference between different transmission frame structure parameters can be
randomized, interference between different slots in a subframe can also be
randomized, and therefore, interference randomization is implemented.

[0022] In another possible example, the communications apparatus may
determine the initial value of the scrambling sequence based on the slot number in the
subframe or the subframe number in the radio frame, to reflect scrambling
randomization of different subframes and different slots in the subframe, and improve
performance of interference randomization.

[0023] In still another possible example, the communications apparatus may
further determine the initial value of the scrambling sequence based on the subframe
number in the radio frame.

[0024] In a possible design, the communications apparatus may determine the
mitial value of the scrambling sequence based on a scrambling identity.

[0025] The scrambling identity may include at least one of a terminal identity, a
cell identity, a code block group configuration parameter, a frame structure parameter,

a bandwidth part configuration parameter, a QCL configuration parameter, a control
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channel resource configuration parameter, and a codeword configuration parameter.
[0026] The communications apparatus may determine the initial value of the
scrambling sequence based on the scrambling identity and the time unit number
corresponding to the frame structure parameter used for transmitting the signal.

[0027] Specifically, the communications apparatus may determine, according to a
type of a channel on which the signal is transmitted or a type of the signal, the
scrambling identity used for generating the initial value of the scrambling sequence.
[0028] In a possible example, the communications apparatus may determine the
mitial value of the scrambling sequence based on the terminal identity and the time
unit number corresponding to the frame structure parameter used for transmitting the
signal. At least two terminal identities may be configured for the communications
apparatus by using higher layer signaling, and the terminal identity used for
scrambling is configured by using physical layer signaling.

[0029] In another possible example, the communications apparatus may
determine the initial value of the scrambling sequence based on the code block group
conliguration parameler and the time unit number corresponding to the [rame
structure parameter used for transmitting the signal.

[0030] In still another possible example, the communications apparatus may
determine the imitial value of the scrambling sequence based on the QCL
configuration parameter and the time unit number corresponding to the frame
structure parameter used for transmitting the signal.

[0031] In still another possible example, the communications apparatus may
determine the initial value of the scrambling sequence based on the bandwidth part
configuration parameter and the time unit number corresponding to the frame
structure parameter used for transmitting the signal.

[0032] In still another possible example, the communications apparatus may
determine the initial value of the scrambling sequence based on the control channel
resource configuration parameter and the time unit number corresponding to the
frame structure parameter used for transmitting the signal.

[0033] In still another possible example, the communications apparatus may
determine the initial value of the scrambling sequence based on the codeword
configuration parameter and the time unit number corresponding to the frame
structure parameter used for transmitting the signal.

[0034] In still another possible example, the communications apparatus may

5
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determine the initial value of the scrambling sequence based on the frame structure
parameter or a subcarrier spacing, to improve interference randomization in different
frame structure parameter configurations or subcarrier spacing configurations.

[0035] In still another possible design, a coefficient parameter of a previous term
in an initialization formula used by the communications apparatus for determining the
mitial value of the scrambling sequence may be determined according to value ranges
of variables and values of coefficient parameters of several subsequent terms.

[0036] The communications apparatus may determine, in one or a combination of
the following manners, a value of a coefficient parameter in the initialization formula
used for determining the initial value of the scrambling sequence: determining
according to a subcarrier spacing parameter p and a slot format; determining
according to a subcarrier spacing parameter p; and determining according to a
maximum quantity of slots.

[0037] Different slot formats of each subcarrier spacing parameter p correspond to
different coefficient parameters, and the coefficient parameter is determined according
to the subcarrier spacing parameter p and the slot format. Therelore, dillerent
scrambling sequences can be generated according to different slot formats, and
scrambling randomization is implemented maximally.

[0038] The coefficient parameter is determined according to the subcarrier
spacing parameter u, so that each subcarrier spacing parameter p corresponds to a
different coefficient parameter.

[0039] The coefficient parameter is determined according to the maximum
quantity of slots, so that coefficient parameters corresponding to all frame structures
are the same.

[0040] In still another possible design, in an implementation process of
determining the initial value of the scrambling sequence based on the slot number in
the radio frame, the initial value of the scrambling sequence may be determined
according to the slot format indicated by the slot configuration parameter. For
example, the initial value of the scrambling sequence may be determined according to
a numeric value corresponding to the slot number in the radio frame, or the initial
value of the scrambling sequence is determined according to a numeric value obtained
by rounding down a half of a numeric value corresponding to the slot number in the
radio frame, so that initial values of scrambling sequences corresponding to different

frame structure parameters are the same, and that computational complexity is

6
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reduced to some extent.

[0041] For example, when the slot format indicated by the slot configuration
parameter is that a slot includes seven or six OFDM symbols, the initial value of the
scrambling sequence may be determined according to the numeric valuc obtained by
rounding down a half of the numeric value corresponding to the slot number in the
radio frame; or when the slot format indicated by the slot configuration parameter is
that a slot includes 14 or 12 OFDM symbols, the initial value of the scrambling
sequence may be determined according to the numeric value corresponding to the slot

number in the radio frame.

BRIEF DESCRIPTION OF DRAWINGS

[0042] FIG. 1 is a schematic diagram of BWPs obtained by dividing a system
bandwidth;

[0043] FIG. 2 is a schematic diagram of a scenario of multi-antenna site
coordinated transmission or single-cell transmission;

[0044] FIG. 3A and FIG 3B arc an implementation flowchart of a method for
signal scrambling and descrambling according to an embodiment of this application;
[0045] FIG. 4 is a schematic diagram of time unit numbers according to an
embodiment of this application;

[0046] FIG. 5 is another schematic diagram of time unit numbers according to an
embodiment of this application;

[0047] FIG. 6 is a schematic structural diagram of a signal scrambling apparatus
according to an embodiment of this application;

[0048] FIG. 7 is a schematic structural diagram of a signal descrambling apparatus
according to an embodiment of this application;

[0049] FIG. 8 is a schematic structural diagram of another signal scrambling
apparatus according to an embodiment of this application; and

[0050] FIG. 9 is a schematic structural diagram of another signal descrambling

apparatus according to an embodiment of this application.

DESCRIPTION OF EMBODIMENTS

[0051] The following describes technical solutions in embodiments of this
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application with reference to accompanying drawings.

[0052] First, some terms in this application are explained and described for case
of understanding by a person skilled in the art.

[0053] (1) A communications apparatus may be a terminal or a network device.
The terminal is also referred to as user equipment (UE), a mobile station (MS), a
mobile terminal (MT), or the like, and is a device providing voice and/or data
connectivity for a user, for example, a handheld device having a wireless connection
function, a vehicular device having a wireless connection function, or the like.
Currently, some examples of terminals are: a mobile phone (mobile phone), a tablet
computer, a notebook computer, a palmtop computer, a mobile Internet device (MID),
a wearable device, a virtual reality (VR) device, an augmented reality (AR) device, a
wireless terminal in industrial control (industrial control), a wireless terminal in self
driving (self driving), a wireless terminal in remote medical surgery (remote medical
surgery), a wireless terminal in a smart grid (smart grid), a wireless terminal in
transportation safety (transportation safety), a wircless terminal in a smart city (smart
cily), a wireless terminal in a smart home (smart home), or the like. The network
device is a device in a wircless network, for example, a radio access network (RAN)
node (or device) that enables a terminal to access the wireless network, and may also
be referred to as a base station. Currently, some examples of RAN nodes are: a further
evolved NodeB (gNB), a transmission reception point (TRP), an evolved NodeB
(eNB), a radio network controller (RNC), a NodeB (NB), a base station controller
(BSC), a base transceiver station (BTS), a home base station (for example, a home
evolved NodeB, or a home NodeB, HNB), a baseband unit (BBU), a Wireless Fidelity
(Wi-F1) access point (AP), or the like. In addition, in a network structure, an RAN
may include a centralized unit (CU) node and a distributed unit (DU) node. In this
structure, protocol layers of an ¢NB in a Long Term Evolution (LTE) system are split,
where functions of some protocol layers are controlled by the CU in a centralized
manner, functions of part or all of remaining protocol layers are distributed in the DU,
and the CU controls DUs in a centralized manner.

[0054] (2) "A plurality of" indicates two or more, and other measure words are
similar to this. The term "and/or" describes an association relationship for describing
associated objects and represents that three relationships may exist. For example, A
and/or B may represent the following three cases: Only A exists, both A and B exist,

and only B exists. The character "/" generally indicates an "or" relationship between

8
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the associated objects.

[0055] (3) Interaction is a process of mutually transferring information by two
interaction parties, where the transferred information may be the same or different.
For example, when the two interaction partics are a base station 1 and a base station 2,
the base station 1 may request information from the base station 2, and the base
station 2 provides the information requested by the base station 1 to the base station 1.
Certainly, the base station 1 and the base station 2 may request information from each
other, and the requested information may be the same or different.

[0056] (4) The terms "network" and "system" are always used alternately, but a
person skilled in the art can understand their meanings. The terms information
(information), signal (signal), message (message), and channel (channel) may be
mixed sometimes. It should be pointed out that, meanings of the terms are consistent
when differences between the terms are not stressed. "Of (of)", "corresponding
(corresponding or relevant)”, and "corresponding (corresponding)" may be mixed
sometimes. It should be pointed out that, meanings of the terms are consistent when
dilferences between the terms are not stressed.

[0057] (5) A frame structure parameter (numerology), also referred to as a
transmission frame structure parameter, includes at least one of a subcarrier spacing
configuration parameter, a cyclic prefix (CP) structure parameter, and a slot
configuration parameter (Slot configuration). When the frame structure parameter
includes the subcarrier spacing configuration parameter and the CP structure

parameter, the frame structure parameter may be expressed in Table 1.

Table 1

7 Af = 2% -15[kHz] CcP

0 15 Normal

1 30 Normal

2 60 Normal, Extended
3 120 Normal

4 240 Normal

5 480 Normal

9
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[0058] In Table 1, the subcarrier spacing configuration parameter is generally
indicated by p. In 5G NR, a value of umay be 0, 1, 2, 3, 4, and 5. Different values of
u correspond to different subcarrier spacings. A subcarrier spacing is indicated by
Af . A correspondence between the subcarrier spacing Af and the subcarrier spacing
configuration parameter u may satisfy a formula: Af =2 -15 [kHz}. A CP structure
may include an extended (Extended) CP and a normal (Normal) CP, and the CP
structure parameter indicates whether a CP length is extended or normal.
Altemnatively, other CP lengths or types may be applicable, and are not specifically
limited herein.

[0059] When the frame structure parameter includes the subcarrier spacing
configuration parameter and the slot configuration parameter, for different CP
structure parameters, different correspondences exist between the subcarrier spacing
configuration parameter and the slot configuration parameter. For example, given a
normal CP, the subcarrier spacing configuration parameter and the slot configuration
parameter may be expressed in Table 2; or given an extended CP, the subcarrier
spacing configuration parameter and the slot configuration parameter may be

expressed in Table 3.

Table 2
H Slot configuration
0 1
slots slots slots slots
s};lmb N, frartne’:u subtﬁfme N, :}leb N, frartnél subtﬁ'ﬁme
0 14 10 1 7 20 2
1 14 20 2 7 40 4
2 14 40 4 7 80 8
3 14 80 8 - - -
4 14 160 16 - - -
5 14 320 32 - - -
Table 3
H Slot configuration
10
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0 1
Ny Nime wbame | Nim Nime subframe

0 12 10 1 6 20

1 12 20 2 6 40

2 12 40 4 6 80

3 12 80 8 - -

4 12 160 16 - _

5 12 320 32 - -

[0060]

configuration) is used to indicate a slot format. The slot format may be used to

In Table 2 and Table 3, the slot configuration parameter (Slot

distinguish different slots. For example, different slots may be distinguished
according to quantities of symbols included in the slots. For example, the slot format
may be: a slot includes seven or six orthogonal frequency division multiplexing
(orthogonal frequency division multiplexing, OFDM) symbols, or a slot includes 14
or 12 OFDM symbols. An OFDM symbol may also be referred to as a symbol
(symbol) for short sometimes. Ni,,, indicates a quantity of OFDM symbols in each

slot (slot) corresponding to a subcarrier spacing configuration parameter whose value

is u, N4 dhdicates a quantity of slots in each radio frame corresponding to the

sy - g
NESSE  indicates a

subcarrier spacing configuration parameter whose value is u, and
quantity of slots in cach subframe corresponding to the subcarrier spacing
configuration parameter whose value is p. For example, in Table 2, when =0 | that

is, when the subcarrier spacing is 15 KHz, when the slot format is that a slot includes

seven OFDM symbols, N{,, =7 indicates that a quantity of OFDM symbols
included in cach slotis 7, Njme =20 indicates that a quantity of slots in each radio

frame is 20, and N2o%* =2 indicates that a quantity of slots in each subframe is 2.

subframe

[0061]

in a radio frame, and may also be referred to as a time umit index. The time unit for

(6) A time unit number is a number of a time unit for transmitting a signal

transmitting the signal in the radio frame may be a slot, or may be a subframe, or may
be an OFDM symbol. The time unit number may be a slot number in the radio frame,

a subframe number in the radio frame, a slot number in a subframe, or an OFDM

11
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symbol number in a slot, or may be an OFDM symbol number in the radio frame or
an OFDM symbol number in a subframe. A correspondence exists between the time
unit number and the frame structure parameter. The time unit number may be
determined according to the frame structure parameter. For example, when the frame
structure parameter includes the subcarrier spacing configuration parameter, whether
the CP structure parameter corresponding to the subcarrier spacing parameter is an
extended CP or a normal CP may be determined with reference to Table 1, and further,
whether the time unit number is determined with reference to Table 2 or Table 3 may
be determined. Assuming that the time unit number is determined with reference to
Table 2, a quantity of time units corresponding to the subcarrier spacing configuration
parameter may be determined, and further, the time unit number is determined. For
example, when the subcarrier spacing configuration parameter u =0 that is, when
the subcarrier spacing is 15 KHz, the time unit is a slot in the radio frame. In this case,
a quantity and numbers of slots in the radio frame corresponding to the subcarrier
spacing configuration parameter 4 =0 may be determined as follows: When the slot
format is that a slot includes seven OFDM symbols, the quantity of slots in the radio
frame is 20, and slot numbers in the radio frame are 0 to 19. When the slot format is
that a slot includes 14 OFDM symbols, the quantity of slots in the radio frame is 10,
and slot numbers in the radio frame are 0 to 9. Therefore, the correspondence between
the time unit number and the frame structure parameter is as follows: Given the frame
structure parameter in which the subcarrier spacing configuration parameter ©=0
the subcarrier spacing is 15 KHz, the CP is a normal CP, and the slot format is that a
slot includes seven OFDM symbols, slot numbers in the corresponding radio frame
are 0 to 19. Given the frame structure parameter in which the subcarrier spacing
configuration parameter 4 =0 | the subcarrier spacing is 15 KHz, the CP is a normal
CP, and the slot format is that a slot includes 14 OFDM symbols, slot numbers in the
radio frame corresponding to are O to 9.

[0062] Slot quantities corresponding to different CP structure parameters are the
same. Therefore, when a time unit number is to be determined, a corresponding time
unit number may be determined by using the subcarrier spacing configuration
parameter and the slot configuration parameter. In this case, the frame structure
parameter may include the subcarrier spacing configuration parameter and the slot

configuration parameter for determining the corresponding time unit number. If the

12
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slot format is a fixed format, the frame structure parameter may include the subcarrier

spacing configuration parameter for determining the corresponding time unit number.

[0063] The slot number in the radio frame may be indicated by 7.;, where
nf; € {0, o Nt — 1}. For example, in Table 2, when 1 =0 when the slot format is
that a slot includes seven OFDM symbols, N;Zf,;” =20, and 7, has 20 values in

total, where the values may be designed as follows: 7’; €1{0,...,19} . Other methods
for setting values are not limited.

[0064] The subframe number in the radio frame may be indicated by?#,, , where

Nslo S, 1

subfirame

n/u
ny = { 2 J For example, in Table 2, when 4 =0 when the slot format is that a

slot includes seven OFDM symbols, 7.; has 20 values in total, where the values may

be designed as follows: 7, €{0,...19}. Other methods for setting values are not

limited. If a value of 7 is 19, N2 =2 19/2 =95, avalue after round-down is

subframe
9,and 7, is9.
[0065] The slot number in the subframe may be indicated by 7/, where

n!' e {0, e Nl — 1}. For example, in Table 2, when =0 when the slot format

is that a slot includes seven OFDM symbols, N2oo* =2 and #* has two values in

subframe
total, where the values may be designed as follows: 7. € {0, 1}. Other methods for
setting values are not limited.

[0066] The OFDM symbol number in the slot may be indicated by 7, , where

Aol € {0 J —1} . For example, in Table 2, when 4 =0 when the slot format

is that a slot includes seven OFDM symbols, Ns’;mb =7, and M., has seven values

in total, where the values are designed as follows: #,,,, € {0, 6} .

[0067] (7) A bandwidth part (BP or BWP) configuration parameter is used to
indicate a parameter of a BP, and the BP is a part of a system bandwidth. The system
bandwidth is divided into one or more parts. Each part obtained by division may be
referred to as a BP. As shown in FIG. 1, a 60M system bandwidth is divided into four
parts: 10M, 10M, 20M, and 20M, and four BPs including a BP 1, a BP 2, a BP 3, and

13
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a BP 4 may be obtained. A subset of a BP is each part obtained by further dividing the
BP. For example, the BP 1 in FIG. 1 is further divided into a plurality of parts, where
cach part may be referred to as a subset of the BP 1. The BP may also indicate a
segment of continuous frequency domain resources.

[0068] (8) A quasi-co-location (QCL) configuration parameter is used to indicate
a QCL relationship between antenna ports. If antenna ports satisfy the QCL
relationship, it represents that signals sent by the antenna ports are subject to same
large-scale fading and have a same large-scale feature parameter. For example, when
an antenna port A and an antenna port B satisfy the QCL relationship, a channel
large-scale feature parameter obtained through estimation from a signal on the
antenna port A is also applicable to a signal on the antenna port B. The large-scale
feature parameter includes one or more of a delay spread, a Doppler spread, a Doppler
frequency shift, an average channel gain and an average delay, an angle of arrival
(angle of arrival, AOA), an angle of arrival spread (AAS), an angle of departure
(AOD), an angle of departure spread (ADS), and a spatial correlation (spatial
correlation).

[0069] (9) A codeword (CW) configuration parameter is used to indicate a
configuration parameter of a codeword. The codeword may be understood as a
composition unit of a transport block. Each transport block includes a specified
quantity of codewords. For example, a transport block corresponds to a codeword.
Generally, a CW indicator is used to indicate identity information of a CW transmitted
in a current transport block.

[0070] (10) A code block group (CBGQG) configuration parameter is used to indicate
a configuration parameter of a CBG. The CBG may be a basic unit of data
transmission. A transport block may include one or more CBGs. A codeword may
include one or more CBGs.

[0071] (11) A control channel resource configuration parameter is used to indicate
a configuration parameter of a control channel resource, and may include at least one
of a frequency domain location, a time domain location, and a control channel
resource sct (control resource set, CORESET) identity. The CORESET identity is
used to indicate a time-frequency resource position occupied by a control channel.
[0072] (12) Cell identities are used to represent different cells or different
transmission points.

[0073] (13) A terminal identity is an identity allocated by a network device and
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used to represent an identity of a user after the user accesses a cell.

[0074] (14) A scrambling identity is a parameter used for generating an initial
value of a scrambling sequence. The scrambling identity may be at least one of the
terminal identity, the cell identity, the CBG configuration parameter, the frame
structure parameter, the BWP configuration parameter, the QCL configuration
parameter, the control channel resource configuration parameter, the CW
configuration parameter, and the like.

[0075] With development of communications technologies, a communications
system has evolved to 5G NR. In the 5G NR, a signal scrambling mode needs to be
provided to enhance flexibility of scheduling and reduce scheduled signaling
overheads.

[0076] Scrambling signals of data and each correlated channel by a
communications apparatus (network device or terminal) is generally scrambling a
signal of the communications apparatus (network device or terminal) by multiplying
the signal by a pseudo random sequence. When the communications apparatus
(network device or terminal) performs signal scrambling, scrambling initialization
needs to be performed first. A scrambling initialization process may be understood as
a process of generating an initial value of a scrambling sequence, and then scrambling
the signals of data and each correlated channel by using the scrambling sequence
generated based on the initial value of the scrambling sequence.

[0077] In a signal scrambling method provided by an embodiment of this
application, a communications apparatus may determine an initial value of a
scrambling sequence based on a time unit number corresponding to a frame structure
parameter used for transmitting a signal, or a communications apparatus may
determine an initial value of a scrambling sequence based on a scrambling identity, or
a communications apparatus may determine an initial value of a scrambling sequence
based on a scrambling identity and a time unit number corresponding to a frame
structure parameter used for transmitting a signal. The scrambling identity includes at
least one of a terminal identity, a cell identity, a CBG configuration parameter, a
frame structure parameter, a BWP configuration parameter, a QCL configuration
parameter, a control channel resource configuration parameter, a CW configuration
parameter, and the like. After determining the initial value of the scrambling
sequence, the communications apparatus may obtain the scrambling sequence based

on the initial value of the scrambling sequence, and scramble the signal by using the
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obtained scrambling sequence. Therefore, for various scenarios in 5G NR, for
example, different slot structures, different CBGs, no cell 1D, and different frame
structures, interference randomization is implemented for signal scrambling, and
performance is improved.

[0078] A signal scrambling method and apparatus, and a signal descrambling
method and apparatus provided by embodiments of this application may be applied to
a wireless communications network, and are mainly described by using a scenario in a
5G NR network in the wireless communications network as an example. It should be
pointed out that, the solutions in the embodiments of this application may be further
applied to other wireless communications networks, and corresponding names may
also be replaced with names of corresponding functions in other wireless
communications networks.

[0079] In a main application scenario, using conventional coordinated multi-point
transmission (CoMP) as a background, a multiple input multiple output (MIMO)
technology including a plurality of technologies such as a diversity technology for
improving (ransmission reliability and a mulli-stream technology for improving a
transmission data rate is combined with CoMP to form a distributed multi-antenna
system to better serve users. In the embodiments of this application, single-cell
transmission is mainly used as an example for description. In single-cell transmission,
at a same scheduling time, only one cell or transmission point transmits data for a
terminal. FIG. 2 is a schematic diagram of a scenario of multi-antenna site coordinated
transmission or single-cell transmission.

[0080] It should be pointed out that, the signal scrambling method and apparatus
provided by the embodiments of this application are applicable to both a
homogeneous network scenario and a heterogencous network scenario, and are
applicable to both a frequency division duplex (FDD) system and a time division
duplex (TDD) system or a flexible duplex system, and arc not only applicable to a
low-frequency scenario (for example, sub 6G) but also applicable to a high-frequency
scenario (for example, 6G or higher). In the embodiments of this application, the
transmission points are not limited either, and the transmission may be coordinated
multi-point transmission between macro base stations, or coordinated multi-point
transmission between micro base stations, or coordinated multi-point transmission
between a macro base station and a micro base station, or coordinated multi-point

transmission between different transmission points, or coordinated multi-point
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transmission between different pancls of a same transmission point, or may be
coordinated multi-point transmission between terminals. This application is also
applicable to commumication between terminals. In the following embodiments of this
application, communication between a network device and a terminal is used as an
example for description.

[0081] In the embodiments of this application, a communications apparatus
scrambling a signal may be a network device or a terminal, and a communications
apparatus descrambling a signal may be a network device or a terminal. If the
communications apparatus to which the scrambling method is applied is a network
device, the communications apparatus to which the descrambling method is applied
may be a terminal; or if the communications apparatus to which the scrambling
method is applied is a terminal, the communications apparatus to which the
descrambling method is applied may be a network device.

[0082] The following embodiment of this application is described by using an
example in which a communications apparatus scrambling a signal is a network
device and a communications apparatus descrambling a signal is a terminal.

[0083] FIG. 3A and FIG 3B arc an implementation flowchart of a method for
signal scrambling and descrambling according to an embodiment of this application.
Referring to FIG. 3A and FIG. 3B, the method includes the following steps.

[0084] S101. A network device scrambles a signal by using a scrambling
sequence.

[0085] In the embodiment of this application, the network device may generate an
mitial value of the scrambling sequence based on one or more of a time unit number
corresponding to a frame structure parameter used for transmitting the signal, a
terminal identity, a cell identity, a CBG configuration parameter, a frame structure
parameter, a BWP configuration parameter, a QCL configuration parameter, a control
channel resource configuration parameter, and a CW configuration parameter,
generate the scrambling sequence based on the initial value of the scrambling
sequence, and then scramble the signal by using the obtained scrambling sequence.
[0086] S102. The network device sends the scrambled signal, and the terminal
receives the signal sent by the network device.

[0087] S103. The terminal descrambles the received signal by using the
scrambling sequence.

[0088] In the embodiment of this application, after receiving the signal sent by the
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network device, the terminal may descramble the received signal based on the
scrambling sequence same as the scrambling sequence used for scrambling the signal
by the network device, where a manner of generating the scrambling sequence used
by the terminal and the network device may be determined in a predefined manner.
[0089] The embodiment of this application is described above by using an
example in which a communications apparatus scrambling a signal is a network
device and a communications apparatus descrambling a signal is a terminal. An
implementation process in which a communications apparatus scrambling a signal is a
terminal and a communications apparatus descrambling a signal is a network device is
similar to this, and a difference lies only in that the terminal scrambles the signal by
using a scrambling sequence and the network device descrambles the signal by using
the scrambling sequence. Other similarities are not further described herein.

[0090] With reference to specific embodiments of this application, the following
describes an implementation process of generating an initial value of a scrambling
sequence in the foregoing ecmbodiment. For other steps performed in an
implementation process of scrambling a signal in the foregoing embodiment, reler Lo
existing solutions.

[0091] Embodiment 1: Determine an initial value of a scrambling sequence based
on a time unit number for transmitting a signal

[0092] In 5G NR, a plurality of frame structure parameters are supported, and if
signals transmitted by different network devices use different frame structure
parameters, time unit numbers (for example, slot numbers) corresponding to the frame
structure parameters used for transmitting the signals may be different. For example,
assuming that time unit numbers are slot numbers in a subframe, in FIG. 4, in a frame
structure parameter in which a subcarrier spacing configuration parameter p is 0, a
slot number in a subframe is 0; in a frame structure parameter in which a subcarrier
spacing configuration parameter p is 1, slot numbers in a subframe are 0 and 1; orin a
frame structure parameter in which a subcarrier spacing configuration parameter L is
2, slot numbers in a subframe are 0 to 3. As can be learned from the example shown in
FIG. 4, for a slot number in a subframe, slot numbers in subframes are repeated in a
radio frame, and for different frame structure parameters, first slots in subframes have
a same slot number in the subframes. Still using slot numbers in a radio frame as an
example for description, in FIG. 5, in a frame structure parameter in which a

subcarrier spacing configuration parameter u is 0, slot numbers in a radio frame are 0
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to 9; in a frame structure parameter in which a subcarrier spacing configuration
parameter p is 1, slot numbers in a radio frame are 0 to 19; or in a frame structure
parameter in which a subcarrier spacing configuration parameter p is 2, slot numbers
in a radio frame arc 0 to 39. As can be learned from the example shown in FIG. 5, for
slot numbers in a radio frame, and for different frame structure parameters, first slots
in radio frames have a same slot number. Besides, slots in each radio frame have
different slot numbers in the frame.

[0093] In the embodiment of this application, a network device may determine an
mitial value of a scrambling sequence based on a time unit number for transmitting a
signal, then generate the scrambling sequence by using the initial value of the
scrambling sequence, and scramble the signal by using the scrambling sequence, to
implement randomization for signal scrambling.

[0094] Specifically, optionally, when the network device determines the time unit
number for transmitting the signal, the network device may first determine a frame
structure parameter used for transmitting the signal, that is, determine at least one of a
subcarrier spacing conliguration parameter, a slot configuration parameter, and a CP
structure parameter that are used for transmitting the signal, and then determine, by
using the correspondences shown in Table 2 and Table 3, the time unit number for
transmitting the signal. For example, by determining the CP structure parameter used
for transmitting the signal, the network device may determine the time unit number
for transmitting the signal by using Table 2 or Table 3. For example, when
determining that the CP structurc parameter used for transmitting the signal is a
normal CP, the network device may determine the time unit number for transmitting
the signal by using Table 2. The network device then determines the subcarrier
spacing configuration parameter and a slot format corresponding to the slot
configuration parameter that are used for transmitting the signal, and may determine a
quantity of time units according to the correspondence between the subcarrier spacing
configuration parameter and the slot format corresponding to the slot configuration
parameter in Table 2, and may further determine that numbers of the time units are 0
to (the quantity of time units minus 1). For example, the slot format corresponding to
the slot configuration parameter used for transmitting the signal is 0, the subcarrier
spacing parameter p is 2, and the time unit is a slot in a radio frame. In this case, the
network device may determine that the slot format is 0 and that a quantity of slots in a

radio frame corresponding to the subcarrier spacing parameter u = 2 is 40,
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(N;Zif,;” =40), and may further determine that the frame structure parameter is a

normal CP, and that the slot format is 0, and that the time unit number (a slot number
in the radio frame) corresponding to the subcarrier spacing parameter = 2 is one or
more of 0 to 39.

[0095] The time unit for transmitting the signal in the radio frame may be a slot,
or may be a subframe, or may be an OFDM symbol. The time unit number may be a
slot number in the radio frame, a subframe number in the radio frame, a slot number
in a subframe, or an OFDM symbol number in a slot. The time unit number is related
to the frame structure parameter. A correspondence between the time unit number and
the frame structure parameter may be determined with reference to Table 2 and Table
3 and by referring to the foregoing explanation and description about the time unit
number. For a specific process of determining the time unit number, refer to the
foregoing descriptions. Details are not further described exhaustively herein.

[0096] In the embodiment of this application, the foregoing process of
determining the initial value of the scrambling sequence based on the time unit
number and a scrambling identity is hercinafter described with reference to specific
examples.

[0097] Example 1: Determine the initial value of the scrambling sequence based
on a slot number (7.¢ ) in a radio frame.

[0098] A scrambling sequence used for scrambling a signal is generally related to
a type of a channel on which the signal is transmitted or a type of the signal. For
example, a physical downlink data channel (physical downlink share channel,
PDSCH) is related to a terminal identity, a slot number, a cell identity, and a quantity
of codewords transmitted in a single subframe. Scrambling of a physical multicast
channel (PMCH) and a broadcast multicast service single frequency network
(multimedia broadcast multicast service single frequency network, MBSFN) reference

MBSFN
N D

signal (RS) is related to a slot number and an MBSFN identity ( ). Scrambling

of a physical downlink control channel (PDCCH), a physical control format indicator
channel (PCFICH), and a hybrid automatic repeat request (HARQ) indicator channel
(physical HARQ indicator channel, PHICH) is related to a slot number and a cell
identity. Scrambling of a physical broadcast channel (PBCH), a physical uplink
control channel (PUCCH) cyclic shift (cyclic shift), a mirroring function, and group
hopping is related to a cell identity. Scrambling of a PUCCH format (format) 2/2a/2b,
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a physical uplink data channel (physical uplink share channel, PUSCH), a
terminal-specific reference signal (UE Specific RS), and the like is related to a
terminal identity, a slot number, a cell identity, and the like. Scrambling of a
cell-specific reference signal (Cell Specific RS) is related to a terminal identity, a slot
number, a cell identity, and a cyclic prefix length (N, ). Scrambling of a sequence

number (sequence number) is related to a cell identity. Scrambling of a sounding

reference signal (SRS) is related to a reference signal identity and a sequence shift
A, €{0,1,..,29} configured by a higher layer. Scrambling of a channel state

information reference signal (CSI-RS) is related to a CSI identity and a cyclic prefix
Iength.

[0099] The foregoing example is merely a signal scrambling mode. Signals of the
foregoing types may be scrambled by using other parameters; or optionally, signals of
other types may be scrambled by using the foregoing parameters or other parameters.
This is not specifically limited herein. The other types of signals or channels may be,
for example, a tracking reference signal (TRS) that is used for performing time
domain or frequency domain tracking or synchronization, and for performing
time-frequency correction. The other types of signals or channels may be, for another
example, a phase tracking reference signal (PTRS) that is used for performing phase
tracking or synchronization, and for performing phase correction.

[0100] Therefore, in the embodiment of this application, to implement scrambling
randomization of different signals, the scrambling identity used for generating the
mitial value of the scrambling sequence may be determined according to the type of
the channel on which the signal is transmitted or the type of the signal.

[0101] In an embodiment of this application, the initial value of the scrambling
sequence for the signal or channel may be determined according to the slot number in
the radio frame.

[0102] Further, optionally, the initial value of the scrambling sequence may also
be determined with reference to another variable. This is not specifically limited
herein.

[0103] Specifically, for example, in the embodiment of this application, the initial
value for generating the scrambling sequence may be further determined according to
the scrambling identity in addition to the time unit number corresponding to the frame

structure parameter used for transmitting the signal. The scrambling identity is
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determined according to the channel on which the signal is transmitted or the type of
the signal. For example, if the channel on which the signal is transmitted is a PUSCH,
the scrambling identity may be a terminal identity, a cell identity, or the like. If the
transmitted signal is a CSI-RS, the scrambling identity may be a CSI identity and a
cyclic prefix Iength.

[0104] In the embodiment of this application, a process of generating an initial
value used for generating a scrambling sequence used for scrambling a PUSCH data
channel is used for description.

[0105] In the embodiment of this application, the network device may scramble
the PUSCH data channel according to a terminal identity, a codeword number, a slot
number in a radio frame, and a cell identity. The initial value of the scrambling
sequence for scrambling the PUSCH data channel may satisfy the following formula:

_ t x M y cell
=M 2 +q-2"+n; 2" + Ny

3

Cnit

where #rynn may be used to identify a terminal, that is, may be
understood as a terminal identity, ¢ represents a codeword number, 7.; represents
a slot number in a radio frame and may be understood as a sequence number of a slot
for transmitting a signal in the radio frame, N, f;” represents a cell identity, C,,
represents the initial value of the scrambling sequence, /4, X,andy are coefficient
parameters in an initialization formula for determining the initial value of the
scrambling sequence, and 7, X, and y are positive integers.
[0106] Optionally, a coefficient parameter of a previous term in the initialization

formula may be determined according to value ranges of variables and values of

coefficient parameters of several subsequent terms. For example, a value of V may
be determined according to N5 . Because a quantity of cell identities in the 5G NR

is 1008, if interference randomization is performed to distinguish different cells, 10

binary bits are required for quantization. Therefore, the value of y may be 10. A value

of X may be determined according to 7;,2”, and Nj7" jointly. For example, when

n’ has 20 values, ¥=10 and N;)' has 1008 values, five binary bits are required
for indicating the 20 values of 72.;, and 10 binary bits are required for indicating the
1008 values of Nj'. Therefore, x=5+10=15 which represents that interference

randomization is performed by using 15 binary bits, and the value of x may be 15. A
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value of ¢ may be determined according to 7%,2”, Ny ,andq. ¢ represents a

quantity of codewords transmitted in a single subframe. When a quantity of
codewords transmitted in a subframc is O or 1, that is, 4 has two valucs, onc binary

bit is required for indicating the two values of 9. For example, when 9 has two
values, #‘; has 20 values, and N has 1008 values, one binary bit is required for
indicating the two values of ¢, and five binary bits are required for indicating the 20
values of 7, and 10 binary bits are required for indicating the 1008 values of N .

Therefore, 1 =1+5+10=16, and the value of 7 may be set to 16.

[0107] In a possible example of the embodiment of this application, a value of a
coefficient parameter in the formula for determining the initial value of the
scrambling sequence may be determined according to the subcarrier spacing
parameter p and the slot format, and different slot formats of each subcarrier spacing
parameter u correspond to different coefficient parameters. Therefore, different
scrambling sequences are generated according to different slot formats, and
scrambling randomization is implemented maximally. For cxample, the valuc of the
coefficient parameter may be determined according to a corresponding maximum
quantity of slots in each slot format of each subcarrier spacing parameter p. For
example, determining the value of the coefficient parameter X is used as an example
for description:

[0108] Referring to Table 2 and Table 3, when the subcarrier spacing
configuration parameter # =0 and the slot format is that a slot includes seven or six
OFDM symbols, Njons =20, a radio frame includes 20 slots, 7’ €{0,...,19}, n’;
has 20 values in total, to be indicated by using five binary bits, and 10 binary bits are
required for indicating 1008 cell identities in the 5G NR. Therefore, the value of X
is 10 + 5 = 15. When # =0 and the slot format is that a slot includes 14 or 12
OFDM symbols, N’ =10 a radio frame includes 10 slots, 7’ €{0,..,9}, n’;

has 10 values in total, to be indicated by using four binary bits, and 10 binary bits are
required for indicating 1008 cell identities in the 5G NR. Therefore, the value of X
is10+4=14.

[0109] Referring to Table 2 and Table 3, when the subcarrier spacing

configuration parameter H =1 and the slot format is that a slot includes seven or six
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OFDM symbols, N}'Zﬁf,;“ =40, a radio frame includes 40 slots, 7, €{0,...,39} '
has 40 values in total, to be indicated by using six binary bits, and 10 binary bits are
requircd for indicating 1008 ccll identitics in the 5G NR. Thercfore, the valuc of X
is 10 + 6 = 16. When p =1, and the slot format is that a slot includes 14 or 12

OFDM symbols, N}'Zﬁf,;“ =20, a radio frame includes 20 slots, 7’ €{0,...,19}  n’

has 20 values in total, to be indicated by using five binary bits, and 10 binary bits are
required for indicating 1008 cell identities in the 5G NR. Therefore, the value of X
1s10+5=15.

[0110] Values of X corresponding (o the remaining subcarrier spacing
parameters p and the slot formats shown in Table 2 and Table 3 may be obtained in a
similar manner. Therefore, for a normal CP and an extended CP, a correspondence
between the subcarrier spacing parameter u, the slot format, and the value of x may be

shown in the following Table 4 and Table 5 respectively.

Table 4 Correspondence between the subcarrier spacing parameter , the slot

format, and the value of x for the normal CP

H Slot configuration
0 1
Guv | Vime | Nabgae | * | owb | Niame | Nbgme | T

0 14 10 1 14 7 20 2 15
1 14 20 2 15 7 40 4 16
2 14 40 4 16 7 80 8 17
3 14 80 8 17 - - -

4 14 160 16 18 - - -

5 14 320 32 19 - - -

Table S Correspondence between the subcarrier spacing parameter , the slot

format, and the value of x for the extended CP

H Slot configuration

0 1
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Nows | Vime | Mabgame | © | Mono | Viame | Nogome | *
0 12 10 1 14 |6 20 2 15
1 12 20 2 15 |6 40 4 16
2 12 40 4 16 |6 80 8 17
3 12 80 8 17 |- - -
4 12 160 16 18 |- - -
5 12 320 32 19 |- - -

[0111] In the embodiment of this application, the correspondence between the
subcarrier spacing parameter ., the slot format, and the value of x may be further

shown in Table 6.

Table 6 Correspondence between the subcarrier spacing parameter , the slot

format, and the value of x

H Slot configuration
0 1
X X
0 14 15
1 15 16
2 16 17
3 17
4 18
5 19

[0112] In another possible example of the embodiment of this application, a value
of a coefficient parameter in the formula for determining the initial value of the
scrambling sequence may be determined according to the subcarrier spacing
parameter p, and each subcarrier spacing parameter p corresponds to a different
coefficient parameter. For example, a maximum quantity of slots in the subcarrier
spacing parameter | may be considered. For example, determining the value of the

coefficient parameter X is used as an example for description:
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[0113] Referring to Table 2 and Table 3, when the subcarrier spacing parameter

1#=0, and the slot format is that a slot includes seven or six OFDM symbols,
N;Zif,;” =20, a radio frame includes 20 slots, 7 €{0,...,19} and #‘ has 20 values
in total. However, when =0 and the slot format is that a slot includes 14 or 12
OFDM symbols, N}’Zﬁ;” =10, a radio frame includes 10 slots, 7 €{0,...,9}, and

n: has 10 values in total. Considering that five binary bits are required for indicating
a maximum quantity of slots, that is, 20 values, and that 10 binary bits are required for
indicating 1008 cell identities in the 5G NR, the value of X is 10 +5=15.

[0114] Referring to Table 2 and Table 3, when the subcarrier spacing parameter

u=1, and the slot format is that a slot includes seven or six OFDM symbols,
N =40 a radio frame includes 40 slots, 7t €{0,...,39} and 7; has 40 values
in total. However, when 4 =1 and the slot format is that a slot includes 14 or 12

OFDM symbols, N;Zf,;“ =20, a radio frame includes 20 slots, 7 €{0,....19}, and

n; has 20 values in total. Considering that six binary bits are required for indicating

a maximum quantity of slots, that is, 40 values, and that 10 binary bits are required for
indicating 1008 cell identities in the 5G NR, the value of X is 10 + 6= 16.

[0115] Values of X corresponding to the remaining subcarrier spacing
parameters u shown in Table 2 and Table 3 may be obtained in a similar manner.
Therefore, a correspondence between the subcarrier spacing parameter p and the

valuc of x may bc shown in Tablc 7.

Table 7
H X
0 15
1 16
2 17
3 17
4 18
5 19
26
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[0116] In still another possible example of the embodiment of this application,
coefficient parameters corresponding to all frame structures may be the same. For
example, the value of X may be determined according to a maximum quantity of
slots included in a radio frame. For example, the maximum quantity of slots included
in the radio frame is 320, that is, nine bits are required for quantization, and the value
of X may be set to 19.

[0117] In the embodiment of this application, initial values of scrambling
sequences for other channels or signals may be determined in a similar manner, and a
difference lies only in that used scrambling identities need to be determined according
to types of the channels or types of the signals. The following Table 8 lists several
possible correspondences between initial values of scrambling sequences for channels

or signals, slot numbers in a radio frame, and scrambling identities.

Table 8
PDSCH Coe =Ny 2 +4q2° +10° 27 + N
PMCH .. = nﬁfzy i NII\gBSFN
PDCCH o nf,f L Nlc;”
PCFICH Coa = (1, + DN +1)27 + N
PHICH Cor = (M, + DN +1)2 + N3

PUCCH format 2/2a/2b c,. = (nff +1)(2 Nlc;n +1)27 + T

PUSCH Coit =Mexr "2 +q- 2"+ 1 27+ N e
Cell specific RS G =27 (7-( , + D+ +1D)-2- N +1)+2- N + N,
MBSFNRS Coie =27 (T- (R, + D) +1+1)- (2 NP +1)+ N ™
UE specific RS Co = (1 + DN + D2 +
CSERS Coie =27 - (T- (4D +1+1)-(2- N +1)+2- N3 + N
or
Coe =27 (7-( ,+ D +1+1)- (N + D+ N
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[0118] For explanations about parameters used in each formula in the table that
arc the same as those used in the foregoing embodiment, refer to explanations about
the parameters used in the foregoing embodiment. The following explains only
parameters that are not used in the descriptions in the foregoing embodiment. /
represents an OFDM symbol number in a slot.

[0119] In the embodiment of this application, the initial value of the scrambling
sequence is determined in the foregoing manner, and the signal is scrambled by using
the scrambling sequence generated by using the initial value of the scrambling
sequence. Scrambling signals in different slot formats in different frame structure
parameters is supported, and slot numbers in a radio frame do not overlap each other.
This avoids occurrence of same scrambling sequences to some extent, and can further
avoid occurrence of an interference overlapping problem to some extent. Interference
between different transmission frame structure parameters can be randomized,
interference between different slots in a subframe can also be randomized, and
therefore, interference randomization is implemented.

[0120] Further, in the foregoing embodiment, the coefficient parameter in the
initialization formula used in the process of determining the initial value of the
scrambling sequence is determined according to a quantity of cell identities. Therefore,
cell identities of different cells in the SG NR can be distinguished. This avoids
occurrence of same scrambling sequences to some extent, and can further avoid
occurrence of an interference overlapping problem to some extent. Therefore,
interference randomization is implemented to some extent.

[0121] In the embodiment of this application, for an application scenario in which
there is no cell identity in the 5G NR, the network device may scramble the PUSCH
data channel according to a terminal identity, a codeword number, and a slot number
in a radio frame. The initial value of the scrambling sequence for scrambling the

PUSCH data channel may satisfy the following formula:

Coit = Moy -2 +q- 2" + 1l

where #rym may be used to identify a terminal, that is, may be
understood as a terminal identity, ¢ represents a codeword number, #; represents
a slot number in a radio frame and may be understood as a sequence number of a slot
for transmitting a signal in the radio frame, C,,; represents the initial value of the
scrambling sequence, f and x are coefficient parameters in an initialization formula
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for determining the initial value of the scrambling sequence, and 7 and x are positive
integers.

[0122] Likewise, a coefficient parameter of a previous term in the initialization
formula may be determined according to value ranges of variables and values of
coefficient parameters of several subsequent terms. A specific determining manner is
similar to the foregoing process of determining a coefficient parameter when there is a
cell identity, and a difference lies only in that a quantity of cell identities in the SG NR
may not be considered when there is no cell identity. Similarities are not further
described herein.

[0123] t=1+5=6 may be obtained in a manner same as the foregoing manner
of determining a coefficient parameter. A value range of * is x<{4,5,6,7,8,9}
[0124] In the embodiment of this application, a value of a coefficient parameter in
the formula for determining the initial value of the scrambling sequence may be
determined according to the subcarrier spacing parameter p and the slot format, for
example, may be determined according to a corresponding maximum quantity of slots
in each slot format of each subcarrier spacing parameter u. For a normal CP and an
extended CP, a correspondence between the subcarrier spacing parameter ., the slot
format, and the value of x may be shown in the following Table 9 and Table 10

respectively.

Table 9 Correspondence between the subcarrier spacing parameter # , the slot

format, and the value of x for the normal CP

H Slot configuration
0 1

Guv | Nime | Mubgame | © | Nomo | Ve | Ngme | T
0 14 10 1 4 7 20 2 5
1 14 20 2 5 7 40 4 6
2 14 40 4 6 7 80 8 7
3 14 80 8 7 - - -
4 14 160 16 8 - - -
5 14 320 32 9 - - -

29

Date Regue/Date Received 2020-06-10



Table 10 Correspondence between the subcarrier spacing parameter #, the slot

format, and the value of x for the extended CP

H Slot configuration

0 1

Niws | Viame | Mabwme | | Momb | Viame | Nosbbame | ©
0 12 10 1 4 6 20 2 5
1 12 20 2 5 6 40 4 6
2 12 40 4 6 6 80 8 7
3 12 80 8 7 - - -
4 12 160 16 8 - - -
5 12 320 32 9 - - -

[0125] In the embodiment of this application, the correspondence between the
5 subcarrier spacing parameter p, the slot format, and the value of x may be further

shown in Table 11.

Table 11 Correspondence between the subcarrier spacing parameter #, the slot

format, and the value of x

H Slot configuration
0 1
X X
0 4 5
1 5 6
2 6 7
3 7
4 8
5 9

10  [0126] In the embodiment of this application, when the value of the coefficient
parameter in the formula for determining the initial value of the scrambling sequence

may be determined according to the subcarrier spacing parameter p, for example, may
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be determined according to a corresponding maximum quantity of slots in each
subcarrier spacing parameter |, a correspondence between the subcarrier spacing

parameter u and the value of x may be shown in Table 12.

Table 12
7 x
0 5
1 6
2 7
3 7
4 8
5 9

[0127] In another possible example of the embodiment of this application,
coellicient parameters corresponding to all (rame structures may be the same. For
example, the value of X may be determined according to a maximum quantity of
slots included in a radio frame. For example, the maximum quantity of slots included
in the radio frame is 320, that is, nine bits are required for quantization, and the value
of X may be setto 9.

[0128] In the embodiment of this application, for an application scenario in which
there is no cell identity, initial values of scrambling sequences for other channels or
signals may be determined in a similar manner, and a difference lies only in that used
scrambling identities need to be determined according to types of the channels or
types of the signals. The following Table 13 lists several possible correspondences
between initial values of scrambling sequences for channels or signals, slot numbers

in a radio frame, and scrambling identities.

Table 13
PDSCH Conit = Mpwrr 2'+q2" + I’lf 7
PMCH Coy = nf’f
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PDCCH Coy =11

PCFICH Cog =1 1

PHICH Cog =1 +1

PUCCH format Cone = (1 +D)27 + My

2/2a/2b

PUSCH Cinit = Mgy 2 +q - 27 + 1l

Cell specific RS Cpr =27 -(7 (nff +D+/+1D)+ Ny,
op it = 7-(n,+D+1+1

MBSFN RS Coi :7.(n;ff+l)+l+1

UE specific RS Cos = (. +1)27 + 11y

CSI-RS Coe =27 -(7-(n, + D) +1+1)+ N,
o Ciit = 7-(n), +D+1+1

[0129] In an implementation of determining an initial value of a scrambling
sequence according to the embodiment of this application, different scrambling
sequences may be generated for different slot formats, but computational complexity
is relatively high. In another possible example of the embodiment of this application,
a corresponding coefficient parameter may be determined for each frame structure
parameter, and this ensures scrambling randomization to some extent and can also
reduce computational complexity.

[0130] In a possible example of this application, in the process of determining the
initial value of the scrambling sequence based on the slot number (7. ) in the radio

frame, the initial valuc of the scrambling sequence may be determined according to
the slot format indicated by the slot configuration parameter. For example, formulas
for scrambling initialization may be different. Specifically, for example, the initial
value of the scrambling sequence may be determined according to a numeric value
corresponding to the slot number in the radio frame, or the initial value of the
scrambling sequence is determined according to a numeric value obtained by

rounding down a half of a numeric value corresponding to the slot number in the radio
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frame. Generally, when the slot format indicated by the slot configuration parameter is
that a slot includes seven or six OFDM symbols, the initial value of the scrambling
sequence may be determined according to the numeric value obtained by rounding
down a half of the numeric value corresponding to the slot number in the radio frame;
or when the slot format indicated by the slot configuration parameter is that a slot
includes 14 or 12 OFDM symbols, the initial value of the scrambling sequence may
be determined according to the numeric value corresponding to the slot number in the
radio frame.

[0131] For example, when the slot format indicated by the slot configuration
parameter is that a slot includes seven or six OFDM symbols, and the network device
scrambles the PUSCH data channel according to a terminal identity, a codeword
number, a slot number in a radio frame, and a cell identity, the terminal identity, the
codeword number, the slot number in the radio frame, and the cell identity may satisfy

the following formula:

C. .

i = My -2+ -2+ 12]-22 + NG

[0132] When the slot format indicated by the slot configuration parameter is that a
slot includes 14 or 12 OFDM symbols, and the network device scrambles the PUSCH
data channel according to a terminal identity, a codeword number, a slot number in a
radio frame, and a cell identity, the terminal identity, the codeword number, the slot
number in the radio frame, and the cell identity may satisfy the following formula:

init

Cop = Mgy -2 +q-2°+1 - 27 + N'

3

where 7rvm may be used to identify a terminal, that is, may be
understood as a terminal identity, ¢ represents a codeword number, #[; represents
a slot number in a radio frame and may be understood as a sequence number of a slot
for transmitting a signal in the radio frame, N, f;” represents a cell identity, C,,
represents the initial value of the scrambling sequence, f,X, andy are coefficient
parameters in an initialization formula for determining the initial value of the
scrambling sequence, and 7, x,andy are positive integers.
[0133] A specific manner of determining values of coefficient parameters
t,x,andy in the embodiment of this application is similar to the process of
determining a coefficient parameter in the foregoing embodiment, and may be

applicable to the foregoing process of determining a coefficient parameter. The
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following three methods may be included: The value of the coefficient parameter in
the formula for determining the initial value of the scrambling sequence may be
determined according to the subcarrier spacing parameter p and the slot format; the
value of the coefficient parameter in the formula for determining the initial value of
the scrambling sequence may be determined according to the subcarrier spacing
parameter p; and the value of the coefficient parameter in the formula for determining
the initial value of the scrambling sequence may be determined according to a
maximum quantity of time units.

[0134] A difference lies only in that when the slot format indicated by the slot
configuration parameter is that a slot includes seven or six OFDM symbols, when the

value of X is to be determined, the value needs to be determined according to the

value of Lnf ./ 2J. For example, when 7, has 20 values, y=10, and N ! has
1008 values, a numeric value corresponding to Ln;‘ ./ 2J is 10, and four binary bits

are required for indicating 10 values of Lnf o/ 2J . Therefore, x =4+10=14, which

represents that 14 binary bits are used to perform interference randomization.
Similarly, 1=1+4+10=15 is determined.

[0135] A manner similar to the manner of determining the coefficient parameter x
in the foregoing embodiment is used in the embodiment of this application. For a
normal CP and an extended CP, a determined value range of the coefficient parameter
X is xe{14,1516,17,18,19} . A correspondence between the determined value of
the coellicient parameter X, the subcarrier spacing parameter y, and the slot format

may be shown in Table 14 and Table 15.

Table 14 Correspondence between the subcarrier spacing parameter # and the

value of x for the normal CP

H Slot configuration
X 0 1
slots slots slots slots
N, s};lmb N, fram;:u subﬁ'fme N, s};lmb N, frame’:u subﬁﬁme
0 14 14 10 1 7 20 2
1 15 14 20 2 7 40 4
2 16 14 40 4 7 80 8
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3 17 14 80 8 - - -
4 18 14 160 16 - - -
5 19 14 320 32 - - -

Table 15 Correspondence between the subcarrier spacing parameter # and the

value of x for the extended CP

H Slot configuration
X 0 1
N, :}leb N, fsi'lii)rtnsél N, sslll(‘:)tg'ﬁme N, :}leb N, fsi'lii)rtnsél N, sslll(l))t;ﬁme
0 14 12 10 1 6 20 2
1 15 12 20 2 6 40 4
2 16 12 40 4 6 80 8
3 17 12 80 8 - - -
4 18 12 160 16 - - -
5 19 12 320 32 - - -
[0136] In the embodiment of this application, the correspondence between the
5 subcarrier spacing parameter | and the value of x may be further shown in Table 16.
Table 16
u x
0 14
1 15
2 16
3 17
4 18
5 19
[0137] In another possible example of the embodiment of this application,

coefficient parameters corresponding to all frame structures may be the same. For

10 example, the value of ¥ may be determined according to a maximum quantity of

35

Date Regue/Date Received 2020-06-10



slots included in a radio frame. For example, the maximum quantity of slots included
in the radio frame is 320, and nine bits are required for quantization. For example, the
value of X may be set to 19.
[0138] Similarly, for an application scenario in which there is no cell identity in
5 the 5G NR, a manner same as the foregoing manner of determining a coefficient
parameter may be used to obtain a value range of X, and the value range is
x<{4,5,6,7,8,9}. For a normal CP and an extended CP, a correspondence between
the subcarrier spacing parameter L, the slot format, and the value of x may be shown

in the following Table 17 and Table 18 respectively.

10 Taple 17 Correspondence the subcarrier spacing parameter # and the value of

x for the normal CP

= Slot configuration
X 0 ]
by | Niteme. e | Moy | Nims! shosst

0 4 14 10 1 7 20 )
1 s 14 20 , . 0 y
2 |6 14 40 4 . ” ”
3|7 1 %0 . - : :
48 14 160 16 ) - -
> |0 14 320 32 _ - -

Table 18 Correspondence between the subcarrier spacing parameter # and the

value of x for the extended CP

H Slot configuration
X 0 1
Ni | Vi | Nt | N | VR | e
0 4 12 10 1 6 20 2
1 5 12 20 2 6 40 4
2 6 12 40 4 6 80 8
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4 8 12 160 16 - - -

5 9 12 320 32 - - -

[0139] In the embodiment of this application, the correspondence between the

subcarrier spacing parameter p and the value of x may be further shown in Table 19.

Table 19
H x
0 4
1 5
2 6
3 7
4 8
5 9

[0140] In another possible example of the embodiment of this application,
coefficient parameters corresponding to all frame structures may be the same. For
example, the value of X may be determined according to a maximum quantity of
slots included in a radio frame. For example, the maximum quantity of slots included
in the radio frame is 320, and nine bits are required for quantization. For example, the
value of X may be setto 9.

[0141] In the embodiment of this application, when there is a cell identity, initial
values of scrambling sequences for other channels or signals may be determined in a
similar manner, and a difference lies only in that used scrambling identities need to be
determined according to types of the channels or types of the signals. The following
Table 20 lists several possible correspondences between initial values of scrambling
sequences for channels or signals, slot numbers in a radio frame, and scrambling
identitics when the slot format indicated by the slot configuration parameter is that a

slot includes seven or six OFDM symbols.
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Table 20

PDSCH My 2 +q2° +| 12|27 + N3

PMCH Lnff /ZJ 9 _,’_NII\gBSFN

PDCCH Ln;l,f /2J 2y +N[c;ll

PCFICH c. . :( nu /2 +1)(2Ncell +1)2y +Ncell
init s, f D D

PHICH Cor =( M1 2|+ DN +1)27 + N

PUCCH format | ¢ = (| n, /2 [+ D@N35 + 127 + 1y,
2/2a/2b

PUSCH Coit =Piry 2/ +q-27+| ! 12|27+ N33!
Cell - specific | ¢ L =27-(7-(nf' 12|+ D) +1+1)- 2 N +1)+2- N5 + N,

RS

MBSENRS | ¢ =27 (7-(mt, 12|+ D) +14+1)- - NP + 1)+ N

UBspecilieRS | ¢ = (| nt /2 |+ DN +1)27 + 1y

init

CSIRS G =27 (T (A, 12|+ D) +1+1)-2- N3/ +1)+2- Nji' + N,
or

i =27 (7(Ln5f /2J+1)+l+1)‘(Nlc;” +1)+ N

[0142] When there is a cell identity, and the slot format indicated by the slot
configuration parameter is that a slot includes 14 or 12 OFDM symbols, several
possible correspondences between initial values of scrambling sequences for channels
or signals, slot numbers in a radio frame, and scrambling identities are the same as the
several possible correspondences between initial values of scrambling sequences for
channels or signals, slot numbers in a radio frame, and scrambling identities as shown
in Table 8. Details are not further described herein.

[0143] The following Table 21 lists several possible correspondences between
mitial values of scrambling sequences for channels or signals, slot numbers in a radio
frame, and scrambling identities when there is a cell identity and the slot format

indicated by the slot configuration parameter is that a slot includes 14 or 12 OFDM
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symbols.

Table 21
PDSCH Mennn 2 +q2°+0 27 + N
PMCH nf’f 24 NII\gBSFN

PDCCH nf,f 24 Nlc;n

PCFICH Co = (0, + DN + 127 + N
PHICH Co = (0, + DN + 127 + N

PUCCH  format | ¢ = (n, + DN +12” + myyy

2/2a/2b

PUSCH Cot = Moy -2 +q- 27+ 127 + N

Cell specificRS | ¢ = =27 (7-(n, + D+ +1D)-Q2-Ngg' +D+2- N + N,
MBSFNRS Coe =27 (T- (', + D+ +1)-(2- NP + 1)+ N ™
UE specific RS Cop = (M, + DN + 127 + 1y

CSIRS G =2 (7, + D+ +1)- (2N + 1) +2- N + N,

or

Co =27 (T-(R .+ D)+ +1)- (N D+ N

[0144] When there is no cell identity, and the slot format indicated by the slot
configuration parameter is that a slot includes 14 or 12 OFDM symbols, several
possible correspondences between initial values of scrambling sequences for channels
or signals, slot numbers in a radio frame, and scrambling identities are the same as the
several possible correspondences between initial values of scrambling sequences for
channels or signals, slot numbers in a radio frame, and scrambling identities as shown
in Table 13. Details are not further described herein.

[0145] In the implementation of determining the initial value of the scrambling
sequence based on the slot number (#.; ) in the radio frame in the example 1 of this

application, the signal may be scrambled according to different slot formats. This
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improves performance of interference randomization. In addition, a scrambling mode
nrrelevant to a cell identity is provided, and can be applicable to an application
scenario in which there is no cell identity in the 5G NR.

[0146] Example 2: Determine the initial value of the scrambling sequence based
on a subframe number (7, ) in a radio frame and a slot number (7" ) in a subframe.

[0147] In the embodiment of this application, the initial value of the scrambling

sequence for the signal or channel may be determined according to the subframe
number (7, ) in the radio frame and the slot number (7 ) in the subframe.

[0148] Further, optionally, the initial value of the scrambling sequence may also
be determined with reference to another variable. This is not specifically limited
herein.

[0149] In the example 2 of this application, a process of gencrating an initial value
of a scrambling sequence used for scrambling a PUSCH data channel is still used for
description.

[0150] In the embodiment of this application, the network device may scramble
the PUSCH data channel according to a terminal identity, a codeword number, a slot
number in a subframe, a subframe number in a radio frame, and a cell identity. The
mitial value of the scrambling sequence for scrambling the PUSCH data channel may
satisfy the following formula:

C

mit

_ t x I y z cell
=Mparr "2 +q-2"+n; -2 +n, 27+ Ny,

3

where #rym may be used to identify a terminal, that is, may be
understood as a terminal identity, ¢ represents a codeword number, 7. represents a
slot number in a subframe and may be understood as a sequence number of a slot for

transmitting a signal in the subframe in which the slot is located, 7, represents a

subframe number in a radio frame, 7, may be determined by using a formula

Nslats, yn

n/u
n :{ .S J N,c;” represents a cell identity, C,, represents the initial value of
subfirame

the scrambling sequence, /X, Y, and z are coefficient parameters in an initialization
formula for determining the initial value of the scrambling sequence, and
1,x,y,andz are positive integers.

[0151] Likewise, a coefficient parameter of a previous term in the initialization
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formula for determining the initial value of the scrambling sequence may be
determined according to value ranges of variables and values of coefficient

parameters of several subsequent terms. For example, a value of z may be
determined according to a value of Njo . Because a quantity of cell identities in the

5G NR is 1008, 10 bits are required for interference randomization. Therefore, the

value of z may be set to 10. A value of V may be determined according to
ng,z,and N =7 jointly. For example, when a radio frame includes 10 subframes, and
a subframe number 7, in the radio frame has 10 values, four binary bits are required
for indicating the 10 values of 7,; when N has 1008 values, 10 binary bits are
required for indicating the 1008 values of N; ., and z=10 . Therefore,
y=4+10=14 which represents that 14 binary bits are used to perform interference
randomization. A value of X may be determined according to Y,7,,z and N7’
jointly. For example, when #) has two values, one binary bit is required for

indicating the two values of 7 ;

s 2

when 7, has 10 values, four binary bits are
required for indicating the 10 values of 7, ; when Njo has 1008 values, 10 binary

bits are required for indicating the 1008 values of Njo', and z=10. Therefore,

x=14+4+10=15, which represents that 15 binary bits are used to perform

mterference randomization. A value of 7/ may be determined according to
q,y,n,,z,and N7 jointly. For example, when ¢ has two values, one binary bit is
required for indicating the two values of ¢ ; when 7. has two values, one binary bit
is required for indicating the two values of 7! ; when 7, has 10 values, four binary
bits are required for indicating the 10 values of #,; when N;. has 1008 values, 10
binary bits are required for indicating the 1008 values of N; . Therefore,
t=1+1+4+10=16.

[0152] Likewise, a valuc of a coefficient parameter in the initialization formula
for determining the initial value of the scrambling sequence may be applicable to the
foregoing process of determining a coefficient parameter. The following three

methods may be included: The value of the coefficient parameter in the formula for

determining the initial value of the scrambling sequence may be determined according
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to the subcarrier spacing parameter u and the slot format; the value of the coefficient
parameter in the formula for determining the initial value of the scrambling sequence
may be determined according to the subcarrier spacing parameter u; and the value of
the coefficient parameter in the formula for determining the initial value of the
scrambling sequence may be determined according to a maximum quantity of time
units.

[0153] For example, determining the value of the coefficient parameter X is
used as an example for description:

[0154] A manner similar to the manner of determining the coefficient parameter x
according to the subcarrier spacing parameter u and the slot format in the foregoing
embodiment is used in the embodiment of this application. For example, for a normal
CP and an extended CP, a determined value range of the coefficient parameter X
may be xe€{1516,17,18,19} . For a normal CP and an ecxtended CP, a
correspondence between the subcarrier spacing parameter p, the slot format, and the

value of x may be shown in the following Table 22 and Table 23 respectively.

Table 22 Correspondence between the subcarrier spacing parameter *, the slot

format, and the value of x for the normal CP

H Slot configuration
0 1
o | Nime | Nabwme | ¥ b | Viame | Moo | ¥

0 14 10 1 15 7 20 2 15
1 14 20 2 15 7 40 4 16
2 14 40 4 16 7 80 8 17
3 14 80 8 17 - - -

4 14 160 16 18 - - -

5 14 320 32 19 - - -

Table 23 Correspondence between the subcarrier spacing parameter #, the slot

format, and the value of x for the extended CP

H Slot configuration
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0 1
Nows | Vime | Mabgame | © | Mono | Viame | Novgame | *
0 12 10 1 15 |6 20 2 15
1 12 20 2 15 |6 40 4 16
2 12 40 4 16 |6 80 8 17
3 12 80 8 17 |- - -
4 12 160 16 18 |- - _
5 12 320 32 19 |- - -

[0155] In the embodiment of this application, the correspondence between the
subcarrier spacing parameter ., the slot format, and the value of x may be further

shown in Table 24.

Table 24 Correspondence between the subcarrier spacing parameter *, the slot

format, and the value of x

H Slot configuration
0 1
X X
0 15 15
1 15 16
2 16 17
3 17
4 18
5 19

[0156] In the embodiment of this application, a comrespondence between the
subcarrier spacing parameter | and the value of x may be obtained in a manner similar
to the manner of determining the coefficient parameter x according to the subcarrier

spacing parameter W in the foregoing embodiment, as shown in Table 25.

43

Date Regue/Date Received 2020-06-10



10

15

Table 25 Correspondence between the subcarrier spacing parameter # and the

value of x

u x
0 15
1 16
2 17
3 17
4 18
5 19

[0157] In the embodiment of this application, the value of x may be obtained in a
manner similar to the manner of determining the coefficient parameter x according to
the maximum quantity of time units in the foregoing embodiment, and the valuc may
be 19.

[0158] In the embodiment of this application, an implementation process of
determining initial values of scrambling sequences for other channels or signals
according to slot numbers in the subframe and subframe numbers in the radio frame
may be determined in a similar manner, and a difference lies only in that used
scrambling identities need to be determined according to types of the channels or
types of the signals. The following Table 26 lists several possible correspondences
between initial values of scrambling sequences for channels or signals, slot numbers

in the subframe, subframe numbers in the radio frame, and scrambling identities.

Table 26
PDSCH M2 +q25+ 12 v n, 27+ N
PMCH nt.0Y 4 n, .07 +NII\14)BSFN
PDCCH n'-2' +n, 2+ N
PCFICH Co = (27 + 1, + DN +1)2° + N5
PHICH Co = (27 + 1, + DN +1)2° + N5
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PUCCH format c,. =(n" 2"+ n, +1)(2 Nlc;n +12% + 7y
2/2a/2b

PUSCH ¢

mit

_ t x o y z cell
=My "2 +q-2"+ng -2 +n, -2+ Ny,

Cell specificRS | ¢\ =2*-(7-(n* - 2" +n,+)+1+1)-(2-Nig' +D)+2- N + N,

MBSFNRS Coi =27 (T-(0* 27+, + D)+ +1)-(2- N2 + 1)+ N2

UE specific RS Ciy = (11527 + 1, + 2N Ic;” +1)2% + Mgy

CSERS Coi =27 (7-(n 2"+, + ) +1+1)-(2-Njy' +1)+2- Ny + N,
or

Coe =27 (T-(n 27 + 1, + D)+ +1)- (NS + 1)+ N

[0159] In the embodiment of this application, the initial value of the scrambling
sequence is determined according to the slot number in the subframe and the
subframe number in the radio frame, and the signal is scrambled by using the
scrambling sequence generated by using the initial value of the scrambling sequence.
This can reflect scrambling randomization of different subframes and different slots in
a subframe, and improve performance of interference randomization.

[0160] Further, in the foregoing embodiment, the coefficient parameter in the
initialization formula used in the process of determining the initial value of the
scrambling sequence is determined according to a quantity of cell identities. Therefore,
cell identities of different cells in the 5G NR can be distinguished. This avoids
occurrence of same scrambling sequences to some extent, and can further avoid
occurrence of an interference overlapping problem to some extent. Therefore,
interference randomization is implemented to some cxtent.

[0161] In the embodiment of this application, for an application scenario in which
there is no cell identity in the 5G NR, the network device may scramble the PUSCH
data channel according to a terminal identity, a codeword number, a slot number in a
subframe, and a subframe number in a radio frame. The initial value of the scrambling
sequence for scrambling the PUSCH data channel may satisfy the following formula:

C

init

= ey -2 +q- 2"+ -2+,

where #rym may be used to identify a terminal, that is, may be
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understood as a terminal identity, ¢ represents a codeword number, 7/ represents a
slot number in a subframe and may be understood as a sequence number of a slot for

transmitting a signal in the subframe in which the slot is located, 72, represents a

subframe number in a radio frame, #, may be determined by using a formula

ng
ng :{N“DZ " J, C,. represents the initial value of the scrambling sequence,

subfiame
t,x, andy are coefficient parameters in an initialization formula for determining the
initial value of the scrambling sequence, and 7, x,andy are positive integers.

[0162] Likewise, a coefficient parameter of a previous term in the initialization
formula may be determined according to value ranges of variables and values of
coefficient parameters of several subsequent terms. A specific determining manner is
similar to the foregoing process of determining a coefficient parameter when there is a
cell identity, and may include the following three methods: The value of the
coefficient parameter in the formula for determining the initial value of the
scrambling sequence may be determined according to the subcarrier spacing
parameter p and the slot format; the value of the coefficient parameter in the formula
for determining the initial value of the scrambling sequence may be determined
according to the subcarrier spacing parameter |, and the value of the coefficient
parameter in the formula for determining the initial value of the scrambling sequence
may be determined according to a maximum quantity of time units. A difference lies
only in that a quantity of ccll identitics in the 5G NR may not bc considered when
there is no cell identity. Similarities are not further described herein.

[0163] A manner same¢ as the manner of determining a previous coefficient

parameter according to value ranges of variables and values of coefficient parameters
of several subsequent terms is used. For example, when 7, has 10 values, ¥ =4;
when 4 =35 and the slot format is that a slot includes seven or six OFDM symbols,

Ni‘;;;’;e =32, a subframe includes 32 slots, 7 €{0,..,31}, n* has 32 values in

total, and five binary bits are required for indicating the 32 values of 7. . Therefore,

x=4+5=9, which represents that nine binary bits are used to perform interference
randomization. Similarly, 7=14+4+5=10 is determined. The following may be

obtained: When #4=5, y=4, x=4+5=9 and r=1+5+4=10.
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[0164] In the foregoing manner of determining the coefficient parameter

according to the subcarrier spacing parameter u and the slot format, the value ranges

of X may be obtained andis x € {5,6,7,8,9}.

[0165] For a normal CP and an extended CP, a correspondence between the
5 subcarrier spacing parameter p, the slot format, and the value of x may be shown in

the following Table 27 and Table 28 respectively.

Table 27 Correspondence between the subcarrier spacing parameter *, the slot

format, and the value of x for the normal CP

H Slot configuration

0 1

Nims | Ve | Naame | | Nomp | Viame | Nabtame | ©
0 14 10 1 5 7 20 2 5
1 14 20 2 5 7 40 4 6
2 14 40 4 6 7 80 8 7
3 14 80 8 7 - - -
4 14 160 16 8 - - -
5 14 320 32 9 - - -

Table 28 Correspondence between the subcarrier spacing parameter # , the slot

10 format, and the value of x for the extended CP
H Slot configuration
0 1
slots. slots X slots slots X
s};lmb N, frartne’:u subtﬁfme N, s};lmb N, frartne’:u subtﬁfme
0 12 10 1 5 6 20 2 5
1 12 20 2 5 6 40 4 6
2 12 40 4 6 6 80 8 7
3 12 80 8 7 - - -
4 12 160 16 8 - - -
5 12 320 32 9 - - -
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[0166] In the embodiment of this application, the correspondence between the
subcarrier spacing parameter ., the slot format, and the value of x may be further

shown in Table 29.

Table 29 Correspondence between the subcarrier spacing parameter *, the slot

format, and the value of x

H Slot configuration
0 1
X X
0 5 5
1 5 6
2 6 7
3 7
4 8
5 9

[0167] In the embodiment of this application, when the value of the coefficient
parameter in the formula for determining the initial value of the scrambling sequence
may be determined according to the subcarrier spacing parameter p, for example, may
be determined according to a corresponding maximum quantity of slots in each
subcarrier spacing parameter |, a correspondence between the subcarrier spacing

parameter u and the value of x may be shown in Table 30.

Table 30
H x
0 5
1 6
2 7
3 7
4 8
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[0168] In another possible example of the embodiment of this application,
coefficient parameters corresponding to all frame structures may be the same. For
example, the value of X may be determined according to a maximum quantity of
slots included in a subframe. For example, the maximum quantity of slots included in
the subframe is 32, that is, nine bits are required for quantization, and the value of X
may be set to 9.

[0169] In the embodiment of this application, for an application scenario in which
there is no cell identity, initial values of scrambling sequences for other channels or
signals may be determined in a similar manner, and a difference lies only in that used
scrambling identities need to be determined according to types of the channels or
types of the signals. The following Table 31 lists several possible correspondences
between initial values of scrambling sequences for channels or signals, slot numbers

in the subframe, subframe numbers in the radio frame, and scrambling identities.

Table 31
PDSCH Moy 2 +q2° +nl 27+,
PMCH nt .27 + nf
PDCCH nt .2 +n,
PCFICH Cpig =127 411, +1
PHICH Coy =1 -2 + 1, +1
PUCCH format 2/2a/2b c,, =(m -2+ n,+ 12" + My
PUSCH Coit = Moy * 2 +q-2"+1 -2+,
Cell specific RS Coie =27 (7- (027 + 1, + D+ +1)+ Ny
Coie =7 (2" +n,+D+1+1
or
MBSFN RS Coe =7 (W27 + 1, + D)+ 1 +1
UE specific RS Coy = (027 + 1 + D27 + 1y
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CSI-RS =2"(7-(n 2" +m, + D +1+1D)+ N,

Cinit

op Cinit =7-(n-2" +n,+1D)+1+1

[0170] In the embodiment of this application, the coefficient parameter in the
mitialization formula for determining the initial value of the scrambling sequence is
used, and for different subcarrier spacing configuration parameters p and different slot
formats, there are different coefficient parameters; however, computational
complexity is relatively high. In another possible example of the embodiment of this
application, a corresponding coefficient parameter may be determined for each
subcarrier spacing configuration parameter, so that a same subcarrier spacing
configuration parameter u and different slot formats correspond to a same coefficient
parameter. In another possible example of the embodiment of this application, a
corresponding coefficient parameter may be determined for all subcarrier spacing
configuration parameters p, and this ensures scrambling randomization to some extent
and can also reduce computational complexity.

[0171] In a possible example of this application, in an implementation process of
determining the initial value of the scrambling sequence based on the slot number in
the subframe and the subframe number in the radio frame, the initial value of the
scrambling sequence may be determined according to the slot format indicated by the
slot configuration parameter. For example, formulas for scrambling initialization may
be different. Specifically, for example, the initial value of the scrambling sequence is
determined according to a numeric value corresponding to the slot number in the
subframe, or according to a numeric value obtained by rounding down a half of a
numeric value corresponding to the slot number in the subframe. Generally, when the
slot format indicated by the slot configuration parameter is that a slot includes seven
or six OFDM symbols, the initial value of the scrambling sequence may be
determined according to the numeric value obtained by rounding down a half of the
numeric value corresponding to the slot number in the subframe; or when the slot
format indicated by the slot configuration parameter is that a slot includes 14 or 12
OFDM symbols, the initial value of the scrambling sequence may be determined
according to the numeric value corresponding to the slot number in the subframe.
[0172] For example, when the slot format indicated by the slot configuration

parameter is that a slot includes seven or six OFDM symbols, and the network device
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scrambles the PUSCH data channel according to a terminal identity, a codeword
number, a slot number in a subframe, a subframe number in a radio frame, and a cell
identity, the terminal identity, the codeword number, the slot number in the subframe,
the subframe number in the radio frame, and the cell identity may satisfy the

following formula:

C. .

it = Mo 2+ @27+ | 0 2] 27+ 27+ N

[0173] When the slot format indicated by the slot configuration parameter is that a
slot includes 14 or 12 OFDM symbols, and the network device scrambles the PUSCH
data channel according to a terminal identity, a codeword number, a slot number in a
subframe, a subframe number in a radio frame, and a cell identity, the terminal
identity, the codeword number, the slot number in the radio frame, and the cell

identity may satisfy the following formula:

_ t x 1 y z cell
Cois =Mpypy -2 +q-2"+m -2 +n,.-2°+ Ny,

where #rynn may be used to identify a terminal, that is, may be
understood as a terminal identity, ¢ represents a codeword number, 7. represents a
slot number in a subframe and may be understood as a sequence number of a slot for
transmitting a signal in the subframe in which the slot is located, Lnf / 2J represents
rounding down a half of a numeric value corresponding to the slot number in the
subframe, 7, represents a subframe number in a radio frame, 7, may be
n, s

slots, p
N subfiame

determined by using a formula 7, { ‘ Ny represents a cell identity,

C,. rtepresents the initial value of the scrambling sequence, 7,Xx,y,andz are
coefficient parameters in an initialization formula for determining the initial value of
the scrambling sequence, and 7, X, y,and z are positive integers.

[0174] A specific manner of determining values of coefficient parameters
t,x,y,andz in thc cmbodiment of this application is similar to thc proccss of
determining a coefficient parameter in the foregoing embodiment, and may include
the following three methods: The value of the coefficient parameter in the formula for
determining the initial value of the scrambling sequence may be determined according
to the subcarrier spacing parameter u and the slot format; the value of the coefficient

parameter in the formula for determining the initial value of the scrambling sequence
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may be determined according to the subcarrier spacing parameter u; and the value of
the coefficient parameter in the formula for determining the initial value of the
scrambling sequence may be determined according to a maximum quantity of time
units.

[0175] A difference lies only in that when the slot format indicated by the slot
configuration parameter is that a slot includes seven or six OFDM symbols, when

values of X and 7 are to be determined, the values need to be determined according

to the value of Lnf / 2J. For example, when 7 has two values, and Lnf / 2J =1,
one binary bit is required for indicating one value of Lnf / 2J; when a radio frame

includes 10 subframes, and #, has 10 values, four binary bits are required for
indicating the 10 values of 7,; when N has 1008 values, 10 binary bits are

required for indicating the 1008 values of N . Therefore, x=1+4+10=15.
[0176] Similarly, when the coefficient parameter in the initialization formula is
determined according to the subcarrier spacing parameter u and the slot format,

considering the value of Lnf / 2J , a value range of the coefficient parameter X may

be obtained and is: x € {15,16,17,18,19}  In addition, a same subcarrier spacing
configuration parameter p and different slot formats correspond to a same value of X .
For a normal CP and an extended CP, a correspondence between the subcarrier
spacing parameter u and the value of x may be shown in Table 32 and Table 33

respectively.

Table 32 Correspondence between the subcarrier spacing parameter # and the

value of x for the normal CP

H Slot configuration
X 0 1
slots slots slots slots
N, s};/mb N, fram;:u subﬁ'fme N, s};/mb N, frartne’:u subtﬁﬁme
0 15 14 10 1 7 20 2
1 15 14 20 2 7 40 4
2 16 14 40 4 7 80 8
3 17 14 80 8 - - -
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4 18 14 160 16 - - -

5 19 14 320 32 - - -

Table 33 Correspondence between the subcarrier spacing parameter # and the

value of x for the extended CP

H Slot configuration
X 0 1
N, | Niame | Neiime | Nimo | Niame | Nasbiame

0 15 12 10 1 6 20 2
1 15 12 20 2 6 40 4
2 16 12 40 4 6 80 8
3 17 12 80 8 - - -
4 18 12 160 16 - - -
5 19 12 320 32 - - -

[0177] In the embodiment of this application, the correspondence between the

5 subcarrier spacing parameter u and the value of x may be further shown in the

following Table 34.
Table 34

u X

0 15
1 15
2 16
3 17
4 18
5 19

[0178] In the embodiment of this application, when there is a cell identity, and the
10  slot format indicated by the slot configuration parameter is that a slot includes seven

or six OFDM symbols, initial values of scrambling sequences for other channels or
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signals may be determined in a similar manner, and a difference lies only in that used
scrambling identities need to be determined according to types of the channels or
types of the signals. The following Table 35 lists several possible correspondences

between initial values of scrambling sequences for channels or signals, slot numbers

in a subframe, subframe numbers in a radio frame, cell identities, and scrambling
identities.
Table 35

PDSCIL | €, =y -2 427+ | 1 2]-27 41, 27 + N

PMCH Lnu/zj 2y+n 2Z+NMBSFN

PDCCH Ln,u 2J 2y +nSf22+NZE)II

PCEICH ¢, =(nt' 12]-2" +n, + DRNG +D27 + N

PHICH e =t 12]-27 +n + DN + D27 + N3

PUCCH e, =(n 12]-2" + 1y + DRNG + 1027 +

format

2/2a/2b

PUSCH 1 €, = My -2 +q- 27+ 0 12|27 + 1, 27 + N

Cell Coie =25 (T-( M 12]-27 41+ D+ 141)-2- Ny +1)+ 2N + N,

specific RS

MBSEN ¢ =277 (/2] 2 +my + D)+ 14+ 1)-2- NP + 1)+ N ™

RS

UE Co = (1122 41 + DN +1D2° + 1y

specific RS

CSERS 1 ¢ =27 (7 12|27 +myp + )+ 1+1)-2- N +1D+2- Ny + N,y

or

G =2 (T-( 1 12]- 22 + 1y D)+ 14 1)- (N3 + D)+ N

[0179] When there is a cell identity, and the slot format indicated by the slot

configuration parameter is that a slot includes 14 or 12 OFDM symbols, several
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possible correspondences between initial values of scrambling sequences for channels
or signals, slot numbers in a radio frame, and scrambling identities are the same as the
several possible correspondences between initial values of scrambling sequences for
channels or signals, slot numbers in a subframe, subframe numbers in a radio frame,
and scrambling identities as shown in Table 26. Details are not further described
herein.

[0180] For an application scenario in which there is no cell identity in the 5SG NR,
when the slot format indicated by the slot configuration parameter is that a slot
includes seven or six OFDM symbols, when the PUSCH data channel is scrambled, a
terminal identity, a codeword number, a slot number in a subframe, and a subframe

number in a radio frame may satisfy the following formula:

C

init

:nRNTI-2’+q-2x+Lnf/2J-2y+nsf

[0181] For an application scenario in which there is no cell identity in the 5SG NR,
when the slot format indicated by the slot configuration parameter is that a slot
includes 14 or 12 OFDM symbols, a terminal identity, a codeword number, and a slot
number in a radio frame may satisfy the following formula:

C. .

init

n

v 2 G2 +n 2 +n

4 >

where #pym may be used to identify a terminal, that is, may be
understood as a terminal identity, ¢ represents a codeword number, 7/ represents a
slot number in a subframe and may be understood as a sequence number of a slot for
transmitting a signal in the subframe in which the slot is located, Lnf / ZJ represents
rounding down a half of a numeric value corresponding to the slot number in the

subframe, 7, represents a subframe number in a radio frame, 7, may be

n/u
determined by using a formula 7, = {NS,D;ZH J C,. represents the initial value of

subframe
the scrambling sequence, /,X,andy are coefficient parameters in an initialization
formula for determining the initial value of the scrambling sequence, and /, X, and y
are positive integers.
[0182] A specific manner of determining values of coefficient parameters
t,x,andy in the embodiment of this application is similar to the process of

determining a coefficient parameter in the foregoing embodiment, and may be
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applicable to the foregoing process of determining a coefficient parameter. The
following three methods may be included: The value of the coefficient parameter in
the formula for determining the initial value of the scrambling sequence may be
determined according to the subcarrier spacing parameter p and the slot format; the
value of the coefficient parameter in the formula for determining the initial value of
the scrambling sequence may be determined according to the subcarrier spacing
parameter p; and the value of the coefficient parameter in the formula for determining
the initial value of the scrambling sequence may be determined according to a
maximum quantity of time units.

[0183] Similarly, for an application scenario in which there is no cell identity in

the 5G NR, a manner same as the foregoing manner of determining a coefficient

parameter is used. For example, when 7, has 10 values, ¥=4; when #=5 and

the slot format is that a slot includes seven or six OFDM symbols, N, f;Z;;’fne =32 a

subframe includes 32 slots, 7 €{0,...31}, n* has 32 values in total, and five

binary bits are required for indicating the 32 values of 7. Therefore, x=4+5=9,
which represents that nine binary bits are used to perform interference randomization.
Similarly, #=1+4+5=101s determined. The following may be obtained: When
u=5 y=4, x=4+5=9, and 1=1+5+4=10. The value of y may be obtained
and is 4, and the value range of ¥ is x€1{5,6,7,8,9} For a normal CP and an

extended CP, a correspondence between the subcarrier spacing parameter u and the

value of x may be shown in the following Table 36 and Table 37 respectively.

Table 36 Correspondence between the subcarrier spacing parameter # and the

value of x for the normal CP

H Slot configuration
Y 0 1
slots. slots, slots. slots,
:}leb N, fram;:u subfr:me :}leb N, framz:u subfr:me
0 5 14 10 1 7 20 2
1 5 14 20 2 7 40 4
2 6 14 40 4 7 80 8
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3 7 14 80 8 - - -
4 8 14 160 16 - - -
5 9 14 320 32 - - -

Table 37 Correspondence between the subcarrier spacing parameter # and the

value of x for the extended CP

H Slot configuration
Y 0 1
Nimp | Naame | Novtame | Moymd | Maame | Noubirame
0 5 12 10 1 6 20 2
1 5 12 20 2 6 40 4
2 6 12 40 4 6 80 8
3 7 12 80 8 - - -
4 8 12 160 16 - - -
5 9 12 320 32 - - -
[0184] In the embodiment of this application, the correspondence between the

5 subcarrier spacing parameter u and the value of x may be further shown in the

following Table 38.

Table 38
% X
0 5
1 5
2 6
3 7
4 8
5 9
[0185] In another possible example of the embodiment of this application,

10 coefficient parameters corresponding to all frame structures may be the same. For
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example, the value of X may be determined according to a maximum quantity of
slots included in a subframe. For example, the maximum quantity of slots included in
the subframe is 32, that is, nine bits are required for quantization, and the value of X
may be set to 9.

[0186] In the embodiment of this application, for an application scenario in which
there is no cell identity, when the slot format indicated by the slot configuration
parameter is that a slot includes seven or six OFDM symbols, initial values of
scrambling sequences for other channels or signals may be determined in a similar
manner, and a difference lies only in that used scrambling identities need to be
determined according to types of the channels or types of the signals. The following
Table 39 lists several possible correspondences between initial values of scrambling
sequences for channels or signals, slot numbers in a subframe, subframe numbers in a

radio frame, and scrambling identities.

Table 39

PDSCH Moy 2 +q2° + Ln;‘ / 2J 2 +n,
PMCH Lnf / 2J 2" +n,
PDCCH Lnf / 2J 2" +n,
PCFICH ¢, = L”f /2J 2 n, 2+
PHICH ¢ = Lnf /2J 2 4n 2741
PUCCH format ¢ = (Lnf / 2J L2 m 28 12T+ gy
2/2a/2b
PUSCH Cot = Moy 2 +q- 2" +| 12|27+,
Cell specific RS Coie =27 (7-( 1 12|27+ + D+ 14D+ N,

G = 7-(Lnf /2J-2y +n, + 1)+ +1
MBSFN RS C-mit=7'(Lnf/2J‘2y+”sf”)””
UE specific RS Co = (12|27 41 4127 4 1y,
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CSI-RS Coig =25+ (T-( 1 12]-27 +my + 1)+ 1+ 1)+ N,

Coig = T-( 1 12]-27 41, +1)+1+1

or

[0187] In the embodiment of this application, for an application scenario in which
there is no cell identity, when the slot format indicated by the slot configuration
parameter is that a slot includes 14 or 12 OFDM symbols, initial values of scrambling
sequences for other channels or signals may be determined in a similar manner, and a
difference lies only in that used scrambling identities need to be determined according
to types of the channels or types of the signals. Several possible correspondences
between initial values of scrambling sequences for channels or signals, slot numbers
in a subframe, subframe numbers in a radio frame, and scrambling identities arc the
same as the several possible correspondences between initial values of scrambling
sequences for channels or signals, slot numbers in a subframe, subframe numbers in a
radio frame, and scrambling identities as shown in Table 26. Details are not further
described herein.

[0188] In the foregoing embodiment of this application, a corresponding
coefficient parameter is determined for each frame structure parameter. This ensures
scrambling randomization to some extent and can also reduce computational
complexity.

[0189] In another possible example of the embodiment of this application,
cocfficient parameters corresponding to all frame structure parameters may be the
same. For example, the value of ¥ may be determined according to a maximum
quantity of slots included in a subframe. For example, the maximum quantity of slots
included in the subframe is 32, and the value of X may be set to 9.

[0190] In the example 2 of this application, the initial value of the scrambling
sequence is determined according to the slot number in the subframe and the
subframe number in the radio frame. This can reflect scrambling randomization of
different subframes and different slots in the subframe, and improve performance of
interference randomization, and can be applicable to scrambling of signals in different
slot configurations, and resolve a problem that signal scrambling in the 5G NR may
be irrelevant to a cell identity.

[0191] Example 3: Determine the initial value of the scrambling sequence based
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on a subframe number (72 ) in a radio frame.

[0192] In the embodiment of this application, the initial value of the scrambling
sequence for the signal or channel may be determined according to a subframe
number in a radio frame.

[0193] Further, optionally, the initial value of the scrambling sequence may also
be determined with reference to another variable. This is not specifically limited
herein.

[0194] In the example 3 of this application, a process of generating an initial value
of a scrambling sequence used for scrambling a PUSCH data channel is still used for
description.

[0195] In the embodiment of this application, for an application scenario in which
there is a cell identity, the network device may scramble the PUSCH data channel
according to a terminal identity, a codeword number, a subframe number in a radio
frame, and a cell identity. The initial value of the scrambling sequence for scrambling
the PUSCH data channel may satisfy the following formula:

c

it = My -2+ 42"+, 2" + Ny

[0196] For an application scenario in which there is no cell identity in the 5SG NR,
the network device may scramble the PUSCH data channel according to a terminal
identity, a codeword number, and a subframe number in a radio frame. The initial
value of the scrambling sequence for scrambling the PUSCH data channel may satisfy
the following formula:

t x
Cot =Wy °2 +q-2 + 1y,

3

init
where #rym may be used to identify a terminal, that is, may be
understood as a terminal identity, 9 represents a codeword number, 4, represents

a subframe number in a radio frame, 7, may be determined by using a formula

n/u
n, :{ f J N represents a cell identity, C,,, represents the initial value of

the scrambling sequence, #,X, andy are coefficient parameters in an initialization
formula for determining the initial value of the scrambling sequence, and 7, X,andy
are positive integers.

[0197] Likewise, a coefficient parameter of a previous term in the initialization
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formula for determining the initial value of the scrambling sequence may be
determined according to value ranges of variables and values of coefficient
parameters of several subsequent terms.

[0198] Similarly, a specific manner of determining values of coefficient
parameters 7, X,and y in the embodiment of this application is similar to the process
of determining a coefficient parameter in the foregoing embodiment, and may be
applicable to the foregoing process of determining a coefficient parameter. The
following three methods may be included: The value of the coefficient parameter in
the formula for determining the initial value of the scrambling sequence may be
determined according to the subcarrier spacing parameter p and the slot format; the
value of the coefficient parameter in the formula for determining the initial value of
the scrambling sequence may be determined according to the subcarrier spacing
parameter p; and the value of the coefficient parameter in the formula for determining
the initial value of the scrambling sequence may be determined according to a
maximum quantity of time units.

[0199] In the example 3 of this application, the process of determining the
coefficient parameter and the correspondence between the coefficient parameter, the
subcarrier spacing configuration parameter y, and the slot format are similar to the
determining processes and the correspondences in the foregoing examples 1 and 2.
Details are not further described herein. For details, refer to the determining processes
and corresponding tables in the foregoing examples 1 and 2.

[0200] In the example 3 of this application, for an application scenario in which
there is a cell identity, initialization formulas for determining initial values of

scrambling sequences for other channels or signals may be shown in Table 40.

Table 40

PDSCH ey 2 +q2° +n,2" + Nig'

MBSFN
PMCH n,2 + Ny

cell
PDCCH n,2 +Ng
PCFICH Co = (n, + DN + D27 + N
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PHICH Con = (M, + DN +1)2 + N

init

PUCCH format Conmit = (nsf +DEN Ic;” +1D27 + ngyyy

2/2a/2b

PUSCH Coit = Mary "2 +q-2" 1,27 + NI

Cell specific RS Cois =2 -(T-(ny +D+1+1)-(2- N + 1) +2-Ni' + N,
MBSINRS G =27 (T-(nyp +D+1+1)- 2 Np™ +1)+ Np™
UE specific RS Co = (1 + DN +1)27 + gy

CSIRS Coie =27 (T-(yp + D+ +1D)-2- N + D +2-Ni' + N,

or

C.

init

=25 (7-(n, + 1)+ 1+ 1)- (N 1)+ N3

[0201] In the example 3 of this application, for an application scenario in which
there is no cell identity, in initialization formulas for determining initial values of
scrambling sequences for other channels or signals, a cell identity N may be
removed. Specific initialization formulas may be obtained from the formulas shown in
Table 35 after N; is removed, and are not further listed exhaustively herein.

[0202] Example 4: Determine the initial value of the scrambling sequence based
on an OFDM symbol number (#,. ) in a slot.

[0203] In the embodiment of this application, the initial value of the scrambling
sequence for the signal or channel may be determined based on the symbol number
(Mymeor ) in the slot.

[0204] Further, optionally, the initial value of the scrambling sequence may be
determined with reference to another variable. This is not specifically limited herein.

[0205] In the example 4 of this application, in an application scenario in which
there is a cell identity, the network device may scramble the channel or the signal
based on a terminal identity, a codeword number, an OFDM symbol number in a slot,
and a cell identity. For initialization formulas for determining initial values of
scrambling sequences for scrambling various channels or signals, refer to formulas

shown in Table 41.
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Table 41

PDSCH Cot = My 2 G2+ 11+ No
PMCH Cont =Myt T N1

PDCCH Cot = Mg + N

PCFICH Cot = (Mo + DN +1)27 + N
PHICH Coit = Mooy T DN +1027 + N
PUCCH  format | ¢ = (n_ . +1) 2N +1)2” + Mgy
2/2a/2b

PUSCH Coit = My -2 + -2 + 1 + N

Cell specific RS ¢, =2"-(1-(n,,
1t symbo

+D)+{+1)-2-NZ"+D)+2-NZ"+ N,

MBSFN RS c. =2"-(7-(n

symbol + 1) +l + 1) . (2 . NIAgBSFN + 1) + N[I\gBSFN

UE specific RS i = (nsymbol +1)(2 N;le)n +1)2 + gy

CSERS Cott =2 (T (Mg +D+I+D-(2- N + 1)+ 2- N + N,

[0206] In the example 4 of this application, in an application scenario in which
there is no cell identity in the 5G NR, the network device may scramble the channel
or the signal based on a terminal identity, a codeword number, and an OFDM symbol
number in a slot. Initialization formulas for determining initial values of scrambling

sequences for scrambling various channels or signals may be obtained from the
formulas shown in Table 41 after a cell identity N;;' is removed. For example, in a

scenario in which there is no cell identity, an initialization formula for determining the
mitial value of the scrambling sequence used for scrambling the PUSCH data channel
may satisfy the following formula:

Cp =My 2 +q-2% + Pemsor
[0207] A specific manner of determining values of coefficient parameters ¢ and x
in the example 4 of this application is similar to the process of determining a
coefficient parameter in the foregoing embodiment, and may be applicable to the

foregoing process of determining a coefficient parameter. The following three
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methods may be included: The value of the coefficient parameter in the formula for
determining the initial value of the scrambling sequence may be determined according
to the subcarrier spacing parameter u and the slot format; the value of the coefficient
parameter in the formula for determining the initial value of the scrambling sequence
may be determined according to the subcarrier spacing parameter u; and the value of
the coefficient parameter in the formula for determining the initial value of the
scrambling sequence may be determined according to a maximum quantity of time
units.

[0208] In the example 4 of this application, the process of determining the
coefficient parameter and the correspondence between the coefficient parameter, the
subcarrier spacing configuration parameter y, and the slot format are similar to the
determining processes and the correspondences in the foregoing examples 1 and 2.
Details are not further described herein. For details, refer to the determining processes
and corresponding tables in the foregoing examples 1 and 2.

[0209] In the embodiment of this application, the network device may determine
the initial value of the scrambling sequence based on at Ieast one of the slol number in
the radio frame, the subframe number in the radio frame, the slot number in the
subframe, and the OFDM symbol number in the slot. For example, in addition to the

foregoing several examples, the network device may further determine the initial
value of the scrambling sequence based on the slot number (7) in the subframe, or

may further determine the initial value of the scrambling sequence based on at least
one of the slot number in the radio frame, the subframe number in the radio frame,
and the slot number in the subframe, and with reference to the OFDM symbol in the
slot.

[0210] Embodiment 2: Determine an initial value of a scrambling sequence based
on a CBG configuration parameter.

[0211] Optionally, the initial value of the scrambling sequence may be determined
based on a time unit number for transmitting a signal, and a CBG configuration
parameter.

[0212] In 5G NR, a CBG is a transmission unit, and transmission/retransmission
and HARQ are both CBG-based transmission. For a TB, there may be a plurality of
CBGs. Considering flexibility of CBG-based transmission/retransmission and HARQ,

the initial value of the scrambling sequence may be determined according to the time
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unit number for transmitting the signal, and the CBG configuration parameter, so that
mterference randomization is implemented for different CBGs.

[0213] In the embodiment of this application, the initial value of the scrambling
sequence for the signal or channel may be determined according to the CBG
configuration parameter.

[0214] Further, optionally, the initial value of the scrambling sequence may also
be determined with reference to another variable. This is not specifically limited
herein.

[0215] In the embodiment of this application, a process of generating an initial
value of a scrambling sequence used for scrambling a PUSCH data channel is still

used as an example for description.

[0216] Example 1: The time unit number includes a slot number (#”) in a

subframe and a subframe number (7 ) in a radio frame, and the CBG configuration

parameter may be at least one of a supported maximum quantity of CBGs and a CBG
number.

[0217] In the embodiment of this application, the initial value of the scrambling
sequence for the signal or channel may be determined according to the slot number
(7') in the subframe, the subframe number (7 ) in the radio frame, and the CBG
configuration parameter.

[0218] Further, optionally, the initial value of the scrambling sequence may also
be determined with reference to another variable. This is not specifically limited
herein.

[0219] In the embodiment of this application, for an application scenario in which
there is a cell identity, a network device may scramble the PUSCH data channel
according to a terminal identity, a supported maximum quantity of CBGs, a CBG

number, a slot number (#) in a subframe, a subframe number (7 ) in a radio frame,

and a cell identity. The initial value of the scrambling sequence, the terminal identity,
the supported maximum quantity of CBGs, the CBG number (¢4 ), the slot number
(#!') in the subframe, the subframe number (7 ) in the radio frame, and the cell
identity may satisfy the following formula:

c

_ t x 1 y z cell
=Mpypy "2 +¢q-27+n; 2" +n, 27+ Ny,

init
[0220] Likewise, a cocfficient parameter of a previous term in an initialization
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formula for determining the initial value of the scrambling sequence may be
determined according to value ranges of variables and values of coefficient
parameters of subsequent terms. For a specific determining process, refer to the
process of determining a value of a coefficient parameter in the foregoing
Embodiment 1. Similarities are not further described herein in the embodiment of this
application. It should be noted that, the CBG number may have two values.

[0221] For an application scenario in which there is no cell identity in the 5SG NR,

the network device may scramble the PUSCH data channel according to a terminal

identity, a supported maximum quantity of CBGs, a CBG number, a slot number (7" )

in a subframe, and a subframe number (72, ) in a radio frame. The initial value of the
scrambling sequence, the terminal identity, the supported maximum quantity of CBGs,

the CBG number (¢4 ), the slot number (#!) in the subframe, and the subframe
number (7 ) in the radio frame may satisfy the following formula:

c..=n

v -2 Heq- 2" +nt 2" +n

init sf
[0222] In each formula in the example 1 of the Embodiment 2 of this application,
ngert may be used to identify a terminal, that is, may be understood as a terminal
identity, a value of ¢ is related to the supported maximum quantity of CBGs, ¢4 is
a CBG number, #! represents a slot number in a subframe and may be understood as

a sequence number of a slot for transmitting a signal in the subframe in which the slot

is located, 7, represents a subframe number in a radio frame, 7, may be

determined by using a formula: 7, { ‘ N ropresents a cell identity,

C,. represents the initial value of the scrambling sequence, #,x,andy are
coefficient parameters in an initialization formula for determining the initial value of
the scrambling sequence, and 7, X,andy are positive integers.

[0223] Likewise, a coefficient parameter of a previous term in the initialization
formula for determining the initial value of the scrambling sequence may be
determined according to value ranges of variables and values of coefficient
parameters of several subsequent terms.

[0224] Specifically, for example, when there is no cell ID, for example, when a

radio frame includes 10 subframes, and a subframe number 7, in the radio frame
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has 10 values, four binary bits are required for indicating the 10 values of 7.
Therefore, y =4, which represents that four binary bits are used to perform
interference randomization. A value of X may be determined according to

y.n,, andn; jointly. For example, when 7! has two values, one binary bit is
required for indicating the two values of #!; when 7, has 10 values, four binary

bits are required for indicating the 10 values of 72, . Therefore, x=1+4=5, which
represents that five binary bits are used to perform interference randomization. A
value of / may be determined according to <g,Xx,y,n,, andn jointly. For
example, when ¢4 has two values, one binary bit is required for indicating the two

values of ¢4 ; when »! has two values, one binary bit is required for indicating the

two values of 7); when »n has 10 values, four binary bits arc required for

indicating the 10 values of 7. Therefore,  =1+1+4=6. For example, when ¢4
has four values, two binary bits are required for indicating the four values of ¢4 ;

when 7! has two values, one binary bit is required for indicating the two values of
n';when 7, has 10 values, four binary bits are required for indicating the 10 values

of 71, Therefore, =2+1+4=7.

[0225] Similarly, when a coefficient parameter in the initialization formula for
determining the initial value of the scrambling sequence is determined, different
coefficient parameters may be determined for different subcarrier spacing
configuration parameters p and different slot formats according to the subcarrier
spacing configuration parameters p and the slot formats, or a same coefficient
parameter may be determined for a same subcarrier spacing configuration parameter y
and different slot formats, that is, a corresponding coefficient parameter is determined
for each frame structure parameter, or coefficient parameters corresponding to all
frame structure parameters may be the same. For example, the value of X is
determined according to a maximum quantity of time units.

[0226] In the example 1 of Embodiment 2 of this application, the process of
determining the coefficient parameter and a correspondence between the coefficient
parameter, the subcarrier spacing configuration parameter u, and the slot format are
similar to the determining process and the correspondence in the foregoing

Embodiment 1. Details are not further described herein. For details, refer to the
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process of determining the coefficient parameter and the corresponding table in the
foregoing Embodiment 1.

[0227] In the example 1 of Embodiment 2 of this application, in an application
scenario in which there is a cell identity, for initialization formulas for determining
mitial values of scrambling sequences for scrambling various channels or signals,

refer to formulas shown in Table 42.

Table 42
PDSCH Coy = Mpyyy 2 +€q2° +1 -2 +1,- 2"+ Nii!'
PUSCH Cow = Moy 2/ +€q2° +1 2"+, 27+ Nj3'

[0228] In the example 1 of Embodiment 2 of this application, in an application
scenario in which there is no cell identity, for initialization formulas for determining
mitial values of scrambling sequences for scrambling various channels or signals,

refer to formulas shown in Table 43.

Table 43
PDSCH Cot = My -2 +€q- 2" +0" -2 + 1,
PUSCH Cnit = My -2 +cq-2" +nf 2"+ By

[0229] Example 2: The time unit number includes a slot number (7 ;) in a radio

frame, and the CBG configuration parameter includes at least one of a supported
maximum quantity of CBGs and a CBG number.

[0230] In the embodiment of this application, the initial value of the scrambling
sequence for the signal or channel may be determined according to the slot number
(7 ;) in the radio frame and the CBG configuration parameter.

[0231] Further, optionally, the initial value of the scrambling sequence may also
be determined with reference to another variable. This is not specifically limited

herein.

[0232] In the embodiment of this application, in an application scenario in which
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there is a cell identity, a network device may scramble the PUSCH data channel

according to a terminal identity, a supported maximum quantity of CBGs, a CBG
number, a slot number (% ;) in a radio frame, and a cell identity. The initial value of
the scrambling sequence, the terminal identity, the supported maximum quantity of
CBGs, the CBG number, the slot number (7, ;) in the radio frame, and the cell
identity may satisfy the following formula:

c..=n

t x o y cell
ovey * 2 HCq-27+ng 27 + Ny

init
[0233] For an application scenario in which there is no cell identity in the 5SG NR,
the network device may scramble the PUSCH data channel according to a terminal
identity, a supported maximum quantity of CBGs, a CBG number, and a slot number
(n,) in a radio frame. The initial value of the scrambling sequence, the terminal
identity, the supported maximum quantity of CBGs, the CBG number, and the slot

number (72, ;) in the radio frame may satisfy the following formula:

Co = Mgy 2" +q-2" + 1l

init
[0234] In each formula in the example 2 of Embodiment 2 of this application,

ngert may be used to identify a terminal, that is, may be understood as a terminal

identity, a value of 7 is related to the supported maximum quantity of CBGs, €4 is

. . 1]
a CBG number, 7; represents a slot number in a radio frame, Nj, represents a

cell identity, C,, represents the initial value of the scrambling sequence,
1,x,y, andz are coefficient parameters in an initialization formula for determining

the initial value of the scrambling sequence, and 7, X, Y, andz are positive integers.
[0235] Likewise, a coefficient parameter of a previous term in the initialization
formula for determining the initial value of the scrambling sequence may be
determined according to value ranges of variables and values of coefficient
parameters of several subsequent terms.

[0236] Similarly, a specific manner of determining values of coefficient
parameters 7 and x in the example 2 of this application may include the following
three methods: The value of the coefficient parameter in the formula for determining
the initial value of the scrambling sequence may be determined according to the
subcarrier spacing parameter u and the slot format; the value of the coefficient

parameter in the formula for determining the initial value of the scrambling sequence
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may be determined according to the subcarrier spacing parameter u; and the value of
the coefficient parameter in the formula for determining the initial value of the
scrambling sequence may be determined according to a maximum quantity of time
units.

[0237] Specifically, the value of t may be the value of x plus a binary bit required
for quantizing the CBG number (cq).

[0238] Specifically, for example, when the subcarmrier spacing configuration
parameter =1, and the slot format is that a slot includes seven or six OFDM
symbols, N’ =40, aradio frame includes 40 slots, 7 €10,...,39}, n; has 40
values in total, and six binary bits are required for indicating the values. Therefore,
the value of X is 6. When the maximum quantity of CBG numbers is 2, one binary
bit is required for quantization. Therefore, the value of t is the value of x plus 1, that is
t =1+ 6 =7. When the maximum quantity of CBG numbers is 4, two binary bits are
required for quantization. Therefore, the value of t is the value of x plus 2, thatist =2

+ 6 = 8 When =1, and the slot format is that a slot includes 14 or 12 OFDM

slots,

symbols, Nt =20, a radio frame includes 20 slots, 7 €{0,...,19}, n’; has 20

values in total, and five binary bits arc required for indicating the values. Therefore,
the value of X is 5. When the maximum quantity of CBG numbers is 2, one binary
bit is required for quantization. Therefore, the value of t is the value of x plus 1, that is
t =1+ 5= 6. When the maximum quantity of CBG numbers is 4, two binary bits are
required for quantization. Therefore, the value of t is the value of x plus 2, thatist =2
+ 5 = 7. Specifically, for example, coefficient parameters corresponding to all frame
structures may be the same. For example, the value of X may be determined
according to a maximum quantity of slots included in a radio frame. For example, the
maximum quantity of slots included in the radio frame is 320, that is, nine bits are
required for quantization, and the value of X may be sct to 9. When the maximum
quantity of CBG numbers is 2, one binary bit is required for quantization. Therefore,
the value of t is the value of x plus 1, thatis t =1 + 9 = 10. When the maximum
quantity of CBG numbers is 4, two binary bits are required for quantization.
Therefore, the value of t is the value of x plus 2, thatis t=2+9=11.

[0239] In the example 2 of Embodiment 2 of this application, the process of
determining the coefficient parameter and a correspondence between the coefficient

parameter, the subcarrier spacing configuration parameter u, and the slot format are
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similar to the determining process and the correspondence in the foregoing
Embodiment 1. Details are not further described herein. For details, refer to the
process of determining the coefficient parameter and the corresponding table in the
foregoing Embodiment 1.

[0240] In the example 2 of Embodiment 2 of this application, in an application
scenario in which there is a cell identity, for initialization formulas for determining
initial values of scrambling sequences for scrambling various channels or signals,

refer to formulas shown in Table 44.

Table 44
5 x cell
PDSCH Coit = My 2 +€q2" + 11l 27+ Np
PUSCH Coit = My 2" +q2° + 02 -2 + N

[0241] In the example 2 of Embodiment 2 of this application, in an application
scenario in which there is no cell identity, for initialization formulas for determining
mitial values of scrambling sequences for scrambling various channels or signals,

refer to formulas shown in Table 45.

Table 45
PDSCH Cot = Mgy - 2" +q -2 + 1! P
PUSCH Cont = Ny -2 +q- 2" + 1!,

[0242] In the example 1 and the example 2 of Embodiment 2 of this application,

in an application scenario in which there is no cell identity in the 5G NR, the cell
identity N2 may be removed from the initialization formulas for determining initial

values of scrambling sequences for scrambling various channels or signals. Specific
mitialization formulas are not further listed exhaustively herein.

[0243] Embodiment 2 of this application is described merely by using an example
in which the time unit number includes a subframe number in a radio frame and a slot
number in a subframe and an example in which the time unit number includes a slot

number in a radio frame; however, the embodiment is not limited thereto. The time
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unit number may also be other time unit numbers in any combination of a slot number
in a radio frame, a subframe number in a radio frame, a slot number in a subframe,
and an OFDM symbol number in a slot. Implementation processes of other time unit
numbers are similar, and are not further described herein.

[0244] In Embodiment 2 of this application, the initial value of the scrambling
sequence is determined based on different CBG configuration parameters and
different time unit numbers, and the signal is scrambled by using the scrambling
sequence generated based on the initial value of the scrambling sequence. The
embodiment can implement interference randomization for different CBGs, and may
be applicable to scrambling of signals transmitted by using time units of different
frame structures. In addition, signal scrambling can be implemented in an application
scenario in which there is no cell identity in the 5G NR.

[0245] Embodiment 3: Determine an initial value of a scrambling sequence based
on a QCL configuration parameter.

[0246] In the embodiment of this application, an initial value of a scrambling
sequence [or a signal or channel may be determined according to a QCL conlfliguration
parameter.

[0247] Optionally, the initial value of the scrambling sequence may be determined
based on a time unit number and a QCL configuration parameter.

[0248] Further, optionally, the initial value of the scrambling sequence may also
be determined with reference to another variable. This is not specifically limited
herein.

[0249] In 5G NR, for non-coherent joint transmission in the 5G NR, different
beams/precoding/antenna ports of a same TRP or different TRPs may use different
QCL configuration parameters. If an initial value of a scrambling sequence is
determined based on a time unit number and a QCL configuration parameter, and a
signal is scrambled by using the scrambling sequence obtained according to the initial
value, scrambling sequences used for scrambling signals transmitted by different
beams/precoding/antenna ports of a same TRP or different TRPs to a same terminal
may be different.

[0250] The QCL configuration parameter includes at least one of a demodulation
reference signal (DMRS) antenna port group, a DMRS antenna port, and a QCL
indication.

[0251] A semi-static configuration may be performed on the QCL configuration
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parameter such as the demodulation reference signal (DMRS) antenna port group and
the QCL indication by using higher layer signaling such as radio resource control
(RRC) signaling or Medium Access Control (MAC) signaling. In addition, a QCL
parameter configuration of each TRP is designed in advance, and data scrambling
may be performed in advance to reduce a transmission delay.

[0252] The QCL configuration parameter such as the DMRS antenna port and the
QCL indication may be further indicated by using physical layer signaling such as
downlink control information (DCI). The TRP or the terminal may determine a
DMRS antenna port according to the QCL configuration parameter indicated by the
physical layer signaling, and may group DMRS antenna ports, where each DMRS
antenna port group may be used for transmission by one TRP. According to the QCL
indication in the physical layer signaling (such as DCI), it may be determined that
different TRPs use different parameter configurations. Using the QCL configuration
parameter for signal scrambling can implement interference randomization.

[0253] Optionally, the QCL indication may be a QCL configuration identity or a
QCL conliguration parameter sel.

[0254] For example, four groups of QCL configuration parameters are configured
by RRC, and are a "parameter sct 1", a "parameter set 2", a "parameter set 3", and a
"parameter set 4" respectively. The TRP or the terminal determines that a QCL
configuration parameter used by a transmit antenna currently used by the TRP is the
"parameter sct 1". In this case, the TRP or the terminal may scramble the signal based
on the current QCL configuration parameter "parameter set 1".

[0255] Optionally, the QCL configuration parameter may be notified by using
higher layer signaling (for example, RRC signaling or MAC signaling) or physical
layer signal (for example, DCI), or may be determined implicitly. This is not
specifically limited herein.

[0256] Specifically, for example, the QCL configuration parameter may be
determined according to a CORESET configuration or candidates or CCEs occupied
by the DCIL.

[0257] For example, by default, a QCL configuration parameter of a base station 1
may be 0, and a QCL configuration parameter of a base station 2 may be 1. The base
station 1 may transmit the DCI by using a time-frequency resource of a CORESET
identity 1, and the base station 2 may transmit the DCI by using a time-frequency
resource of a CORESET identity 2. When the UE detects the DCI in the
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time-frequency resource of the CORESET identity 1, data scheduled by the DCI may
be scrambled by using the QCL configuration parameter 0; if the UE detects the DCI
in the time-frequency resource of the CORESET identity 2, data scheduled by the
DCI may be scrambled by using the QCL configuration parameter 1.

[0258] For example, if the base station 1 transmits the DCI by using candidates 1
to 4, and the base station 2 transmits the DCI by using candidates 5 to 8, when the UE
detects the DCI in time-frequency resource of the candidates 1 to 4, data scheduled by
the DCI may be scrambled by using the QCL configuration parameter 0; if the UE
detects the DCI in time-frequency resources of the candidates 5 to 8, data scheduled
by the DCI may be scrambled by using the QCL configuration parameter 1.

[0259] For example, if the base station 1 transmits the DCI by using CCEs 1 to 10,
and the base station 2 transmits the DCI by using CCEs 11 to 20, when the UE detects
the DCI in time-frequency resource of the CCEs 1 to 10, data scheduled by the DCI
may be scrambled by using the QCL configuration parameter O; if the UE detects the
DCI in time-frequency resources of the CCEs 11 to 20, data scheduled by the DCI
may be scrambled by using the QCL conliguration parameter 1.

[0260] In the embodiment of this application, a process of generating an initial
value of a scrambling sequence used for scrambling a PUSCH data channel is still
used as an example for description.

[0261] A network device may determine, based on a current radio network

temporary identifier (radio network temporary identifier, RNTI) number of a terminal
or another terminal identity, a codeword number, a slot number (7 /) in a radio frame,

and a QCL configuration parameter, the initial value of the scrambling sequence used
for scrambling the PUSCH data channel. For example, an initialization formula for

determining the initial value of the scrambling sequence may be the following

formula:
_ t ¥y M x OCL
Coit = Mparr -2 +q- 27 +n0f; -2 +N1D
— t ¥y ¥ x OCL
Coit = Mpnrr *2 +€q-27 + 1 -2 +N1D

3

where #anr indicates an RNTI number, and may be used to identify a

terminal, that is, may be understood as a terminal identity, ¢ represents a codeword
number, 7; represents a slot number in a radio frame, N, " indicates a QCL

configuration parameter, and parameters [,V | and X are positive integers;
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specifically, a value of x is related to a maximum quantity of QCL configuration
parameters that can be configured.

[0262] The implementation of determining the initial value of the scrambling
sequence based on the time unit number and the QCL configuration parameter in the
embodiment of this application is not only applied to scrambling of the data channel,
but also applied to scrambling of other channels or signals, for example, may be
further applied to scrambling of other signals such as a reference signal, a control
channel, a broadcast signal, and a terminal specific signal.

[0263] Based on a manner similar to the initialization formula for determining the
mitial value of the scrambling sequence used for scrambling the PUSCH data channel,
mitialization formulas for determining initial values of scrambling sequences for other

channels or signals may be shown in Table 46.

Table 46
PDSCH oy = My 24 g-2’ + n:f .2 +N1Q1>CL
or
Cnit = Pt 2 +eq-2"+ n:f 2" +N5CL
PMCH . =n' 2"+ No*
mit 8, D
PDCCH ¢, =n' 2"+ No*
mit 8, D
PCFICH Coie = (Ml +1)- 27+ N9
PHICH Co = (n:f +1)-2*+N gCL

PUCCH cyclic | o = N%CL

init

cell
shift s (1)

PUCCH format c,. = (nff +1)( NI%CL +1)-27 + gy
2/2a/2b

PUSCH Cose = My -2 +q-27 + nt 2"+ N IQDCL

Cell specificRS | ¢ & =2%.(7(nfs +D)+1+1D)+N*" + N, o

Coie =27 - (Tl + D+ 1+ + Nf)CL

75

Date Regue/Date Received 2020-06-10



10

15

MBSFN RS Coie =27+ (Ul + ) +1+1) + N

UE specific RS Coit = (nsuf +1)- x4 NOL Py

Mirroring c = NI%CL

init

function

Group hopping AQCL
Coir = | —22

Sequence ~ NI%CL X —
Cos =| —— |'1 27+

number init 30 s

CSERS Co =27 (1, + D+ L+ DINTE +1)-27 + NZE
Co =2°-(T(1, + D+ +D2NE" +1)-2” +2N " o
G =27 (T(n, + 1)+ 1+ DENG" +1)-27 + 2NF" + Nep
Co =27 (10, + 1) +1+1)+ NS

[0264] In Embodiment 3 of this application, in an application scenario in which
there is no cell identity in the 5G NR, a cell identity N may be removed from the

mitialization formulas for determining initial values of scrambling sequences for
scrambling various channels or signals. Specific initialization formulas are not further
listed exhaustively herein.

[0265] Embodiment 3 of this application is described merely by using an example
in which the time unit number includes a slot number in a radio frame; however, the
embodiment is not limited thereto. The time unit number may also be other time unit
numbcrs in any combination of a slot number in a radio framc, a subframc numbcr in
a radio frame, a slot number in a subframe, and an OFDM symbol number in a slot.
Implementation processes of other time unit numbers are similar, and are not further
described herein.

[0266] In the implementation of signal scrambling provided by Embodiment 3 of
this application, based on different QCL configuration parameters and different time
unit numbers, the initial value of the scrambling sequence is determined, and the
signal is scrambled by using the scrambling sequence generated based on the initial

value of the scrambling sequence. If the QCL configuration parameter is
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semi-statically configured by using higher layer signaling, the parameter used by each
TRP is specified, and the TRP performs scrambling by using the QCL configuration
parameter. Therefore, processing of signal scrambling in advance can be implemented,
and a transmission delay is reduced. Scrambling sequences used for scrambling
signals transmitted by different beams/precoding/antenna ports of the same TRP or
different TRPs to the same terminal are different. Therefore, interference
randomization is implemented, and performance is improved.

[0267] Embodiment 4: Determine an initial value of a scrambling sequence based
on a BWP configuration parameter.

[0268] In the embodiment of this application, an initial value of a scrambling
sequence for a signal or channel may be determined according to a BWP
configuration parameter.

[0269] Optionally, the initial value of the scrambling sequence may be determined
based on a time unit number and a BWP configuration parameter.

[0270] For frequency domain resource allocation, a BWP configuration may be
terminal-specific. A pluralitly of BWPs are configured for a terminal, and diflerent
BWPs may use different frame structure parameters. Considering that different BWPs
may be configured by using different BWP configuration parameters, a time unit
number for transmitting a signal and a BWP configuration parameter may be used to
determine an initial value of a scrambling sequence, so that interference
randomization is implemented for different BWPs.

[0271] Further, optionally, the initial value of the scrambling sequence may also
be determined with reference to another variable. This is not specifically limited
herein.

[0272] The BWP configuration parameter may include at least one of a BWP
configuration parameter of a configured BWP, a BWP configuration parameter of an
activated BWP, a BWP configuration parameter of a BWP of a signal, a BWP
configuration parameter of a BWP of a data channel, and a BWP configuration
parameter of a BWP of a control channel.

[0273] The BWP configuration paramecter may be at least one of a BWP
configuration identity, a BWP configuration set, and a BWP configuration parameter,
for scrambling.

[0274] The BWP configuration identity may be an identity or index of a BWP.
[0275] The BWP configuration set may be a BWP configuration parameter set
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number.

[0276] The BWP configuration parameter may be a specific parameter in a BWP
configuration, for example, a time-frequency resource or frame structure information
in the BWP configuration, for example, may include a frequency domain resource
indication, for example, a frequency domain resource block (resource block) number,
or a time domain resource indication, for example, a symbol number.

[0277] For example, a plurality of BWPs are configured by using higher layer
signaling or physical layer signaling, and then one or more of the BWPs are activated
by using higher layer signaling or physical layer signaling. A BWP configuration
parameter for scrambling may be a BWP configuration parameter of the activated
BWP.

[0278] For example, a location of scheduled data is indicated by using a control
channel, a BWP of the control channel is set to a BWP 1, and a BWP of the data
indicated/scheduled by the control channel is set to a BWP 2. A BWP configuration
parameter for scrambling may be a BWP configuration parameter of the configured
BWP 2.

[0279] For example, a plurality of BWPs are configured by using higher layer
signaling or physical layer signaling, and then one or more of the BWPs are activated
by using higher layer signaling or physical layer signaling. A BWP configuration
parameter for scrambling may be a BWP configuration parameter of a BWP of a data
channel.

[0280] For example, a location of scheduled data is indicated by using a control
channel, a BWP of the control channel is set to a BWP 1, and a BWP of the data
indicated/scheduled by the control channel is set to a BWP 2. A BWP configuration
parameter for scrambling may be a BWP configuration parameter of a BWP of the
control channel.

[0281] In the embodiment of this application, the initial value of the scrambling
sequence for the signal or channel may be determined according to the BWP
configuration parameter.

[0282] Further, optionally, the initial value of the scrambling sequence may also
be determined with reference to another variable. This is not specifically limited
herein.

[0283] In the embodiment of this application, a process of generating an initial

value of a scrambling sequence used for scrambling a PUSCH data channel is still
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used as an example for description.

[0284] Example 1: Determine the initial value of the scrambling sequence based
on a time unit number and a BWP configuration parameter of a data channel.

[0285] In the embodiment of this application, the initial value of the scrambling
sequence for the signal or channel may be determined according to the BWP
configuration parameter of the data channel.

[0286] Further, optionally, the initial value of the scrambling sequence may also
be determined with reference to another variable. This is not specifically limited
herein.

[0287] In the embodiment of this application, a network device may determine,

based on a current RNTI number of a terminal, a codeword number, a slot number
(n ;) in a radio frame, and a BWP configuration parameter, the initial value of the

scrambling sequence used for scrambling the PUSCH data channel. For example, an
mitialization formula for determining the initial value of the scrambling sequence may
be the following formula:

C

mit

_ t ¥y M x BwP
=M 2 +9-27 +nj -2 +NID

Cinit

_ t y M x BWP
=Meyry -2 +¢q-2" +n -2+ N

3

where 7y indicates an RNTI number, and may be used o identily a

terminal, that is, may be understood as a terminal identity, ¢ represents a codeword
number, #; represents a slot number in a radio frame, N zWP represents a BWP

configuration parameter of a data channel, and coefficient parameters t,Y, andx are
positive integers.

[0288] A value of x may be determined according to a maximum quantity of BWP
configuration parameters. For example, if the maximum quantity of BWP
configuration parameters is 2, one binary bit is required for quantization. In this case,
the value of x may be set to 1. For example, if the maximum quantity of BWP
configuration parameters is 4, two binary bits are required for quantization. In this
case, the value of x may be set to 2.

[0289] In the embodiment of this application, the BWP configuration parameter of
the data channel may be least one of a BWP configuration identity, a BWP
configuration set, and a BWP configuration parameter of the data channel, for

scrambling.
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[0290] The BWP configuration identity may be an identity or index of a BWP.
[0291] The BWP configuration set may be a BWP configuration parameter set
number.

[0292] The BWP configuration parameter may be a specific parameter in a BWP
configuration, for example, a time-frequency resource or frame structure information
in the BWP configuration.

[0293] For example, a plurality of BWPs are configured by using higher layer
signaling or physical layer signaling, and then one or more of the BWPs are activated
by using higher layer signaling or physical layer signaling. A BWP configuration
parameter for scrambling may be a BWP configuration parameter of the activated
BWP.

[0294] For example, a location of scheduled data is indicated by using a control
channel, a BWP of the control channel is set to a BWP 1, and a BWP of the data
indicated/scheduled by the control channel is set to a BWP 2. A BWP configuration
parameter for scrambling may be a BWP configuration parameter of the configured
BWP 2.

[0295] For example, a plurality of BWPs are configured by using higher layer
signaling or physical layer signaling, and then one or more of the BWPs are activated
by using higher layer signaling or physical layer signaling. A BWP configuration
parameter for scrambling may be a BWP configuration parameter of a BWP of a data
channel.

[0296] For example, a location of scheduled data is indicated by using a control
channel, a BWP of the control channel is set to a BWP 1, and a BWP of the data
indicated/scheduled by the control channel is set to a BWP 2. A BWP configuration
parameter for scrambling may be a BWP configuration parameter of a BWP of the
control channel.

[0297] The implementation of determining the initial value of the scrambling
sequence based on the time unit number and the BWP configuration parameter of the
data channel in the embodiment of this application is not only applied to scrambling
of the data channel, but also applied to scrambling of other channels or signals, for
example, may be further applied to scrambling of other signals such as a reference
signal, a control channel, a broadcast signal, and a terminal specific signal.

[0298] Based on a manner similar to the initialization formula for determining the

mitial value of the scrambling sequence used for scrambling the PUSCH data channel,
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mitialization formulas for determining initial values of scrambling sequences for other

channels or signals may be shown in Table 47.

Table 47
PDSCH Coit =Meyry "2 +4-2" 40 2"+ N zWP or
Conie = My * 2" +€4-27 + 1l - 2° +N2WP

PMCH c . = nﬂf % 4 NBPP

mit 8, o)
PDCCH ¢, =n' -2 + NB7P

mit S, o
PCFICH .. = (nff +1)-2° +NIIZWP
PITICII c . = (an +1)-2* + NP

mit S, m

PUCCH cyclic shift | , — p37P

init D

1
ngs (ng,1)

PUCCH format . = (nff +1)-27 + NzWP gy
2/2a/2b
PUSCH Coit =Meyry "2 +4-2" 40 2"+ N zWP
Cell specific RS Coi =27 (T + D+ 1+ D+ NP+ N, o
Co =27 - (T + D+ 1+ + N7
MBSFNRS Coie =27 - (Tl + D+ 1+ 1)+ N2P
UE specific RS .. = (T’lff +1)-2% + NzWP gy
Mirroring function P NEP
Group hopping NP
Cons = |~
30
Sequence number NEPP
Conit = > '25 + stSCH
30

5 [0299] Example 2: Determine the initial value of the scrambling sequence based

on a time unit number and a BWP configuration parameter of a control channel.
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[0300] In the embodiment of this application, the initial value of the scrambling
sequence for the signal or channel may be determined according to the BWP
configuration parameter of the control channel.

[0301] Further, optionally, the initial value of the scrambling sequence may also
be determined with reference to another variable. This is not specifically limited
herein.

[0302] In the embodiment of this application, a network device may determine the
initial value of the scrambling sequence based on the time unit number and a BWP
configuration parameter of a BWP of DCI detected by a terminal.

[0303] Specifically, an implementation process in which the network device
determines the initial value of the scrambling sequence based on the time unit number
and the BWP configuration parameter of the BWP of the control channel detected by
the terminal may include at least one of the following implementations:

[0304] First implementation: The network device determines the initial value of
the scrambling sequence based on the time unit number and a BWP configuration
identity or a BWP configuration set of the BWP of the DCI detected by the terminal.
[0305] For example, an initialization formula for determining the initial value of
the scrambling sequence may be the following formula:

t BWP
ci.uit:nRNTI‘z +q‘2y+n:f‘2x+N1D or

t BWP
Cit = Mpnery 2 +0q - 27 + 0y - 2° +N

where #rnmt indicates an RNTI number, and may be used to identify a

terminal, that is, may be understood as a terminal identity, ¢ represents a codeword
number, #; represents a slot number in a radio frame, N zWP represents a BWP

configuration identity or a BWP configuration set of a BWP of DCI detected by the
terminal, and parameters /) and X are positive integers.

[0306] For example, the terminal detects DCI in a time-frequency resource

corresponding to a BWP configuration identity 1. In this case, NzWP may be

understood as the BWP configuration identity 1, that is, N zWP =1.

[0307] Optionally, a value of x may be determined according to a maximum
quantity of BWP configuration parameters. For example, if the maximum quantity of
BWP configuration parameters is 2, one binary bit is required for quantization. In this

case, the value of x may be set to 1. For example, if the maximum quantity of BWP
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configuration parameters is 4, two binary bits are required for quantization. In this
case, the value of x may be set to 2.

[0308] An initialization formula for determining, by the network device, an initial
value of a scrambling sequence for each channel or signal based on a time unit
number and a BWP configuration identity/a BWP configuration set of a BWP of DCI

detected by the terminal may be the same as that shown in Table 47, and a difference
lies only in that meanings of N zWP are different. Therefore, similarities are not

further described herein.

[0309] Second implementation: The network device determines the initial value of
the scrambling sequence based on the time umit number and an RB number in the
BWP configuration parameter.

[0310] In the embodiment of this application, the initial value of the scrambling
sequence for the signal or channel may be determined according to the RB number in
the BWP configuration parameter.

[0311] Further, optionally, the initial value of the scrambling sequence may also
be determined with reference to another variable. This is not specifically limited
herein.

[0312] For example, an initialization formula for determining the initial value of
the scrambling sequence may be the following formula:

— t ¥y H x RB
Coiw = Mawyy "2 +q-2 +nsi-2 +N1D or

= Mgy 2 +€q- 2" + 0l 2"+ NP

3

Cnit
where #rnmt indicates an RNTI number, and may be used to identify a

terminal, that is, may be understood as a terminal identity, ¢ represents a codeword
number, 7; represents a slot number in a radio frame, N 11;3 represents an RB

number in a BWP configuration parameter, and parameters .Y, and X are positive
integers.

[0313] The RB number may be a minimum RB index value or a maximum RB
index value or the like corresponding to the BWP.

[0314] Optionally, a value of x may be determined according to a maximum RB
number in the BWP configuration parameter. For example, if the maximum RB
number in the BWP configuration parameter is 100, seven binary bits are required for

quantization. In this case, the value of x may be set to 7. For example, if the
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maximum RB number in the BWP configuration parameter is 275, nine binary bits are
required for quantization. In this case, the value of x may be setto 9.

[0315] For example, if the terminal detects DCI in a time-frequency resource
corresponding to a BWP configuration identity 1, N I‘ZB is an RB number in the BWP

configuration identity 1.

[0316] In the embodiment of this application, for a corresponding initialization
formula for determining, by the network device, an initial value of a scrambling
sequence for each channel or signal based on a time unit number and an RB number

in a BWP configuration parameter, refer to Table 48.

Table 48
PDSCH Coit = Mewr 20+ 27 40027 + NII;B or
Coit = My 2 +€q -2 + 1 - 2"+ NP
PMCH Coiy =Mgg -2+ N f,B
PDCCH Ciie =Mgg -2+ N f,B
perict Cog = (g +1)- 2+ N 7
x RB
PHICH Coe = (M5 +1)- 2"+ N
PUCCH cyclic shift | . _— 2B
init o
ne (ny,0)
PUCCH format Coy = (nff +1)-2" + Nf)B + Mgy
2/2a/2b
PUSCH Cote =Ty "2 +q- 27 + 1l 27+ N
Cell specific RS Coie =2°- (Tl +D+1+D+ NP+ N, o
Coig =2 (s +D+I+1)+ N
MBSFN RS Coie =27 (T(s + D+ 1+ D)+ N
UE specific RS Coge = (M +1)- 2 + Nf)B -
Mirroring function Cppy = RB
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Group hopping NERB
Cons = |
30
Sequence number NFB
Conit = 2 '25 + fstSCH
30

[0317] Third implementation: The network device determines the initial value of
the scrambling sequence based on the time unit number and a symbol number in the
BWP configuration parameter.

[0318] In the embodiment of this application, the initial value of the scrambling
sequence for the signal or channel may be determined based on the symbol number in
the BWP configuration parameter.

[0319] Further, optionally, the initial value of the scrambling sequence may also
be determined with reference to another variable. This is not specifically limited
herein.

[0320] For example, an initialization formula for determining the initial value of
the scrambling sequence may be the following formula:

C

mit

= Mgperr -2’+q-2y+ns‘ff 25 4]

= Mgy 2" +q-27 + 0l 2" +1

3

Cnit
where #anr indicates an RNTI number, and may be used to identify a

terminal, that is, may be understood as a terminal identity, ¢ represents a codeword
number, 7 represents a slot number in a radio frame, / represents a symbol

number corresponding to a BWP of DCI detected by the terminal, and parameters
1,y ,and X are positive integers.

[0321] The symbol number may be a minimum symbol index value or a
maximum symbol index value or the like corresponding to the BWP.

[0322] Optionally, a value of x may be determined according to a maximum
symbol number in the BWP configuration parameter. For example, if the maximum
symbol number in the BWP configuration parameter is 14, four binary bits are
required for quantization. In this case, the value of x may be set to 4. For example, if
the maximum symbol number in the BWP configuration parameter is 7, three binary

bits are required for quantization. In this case, the value of x may be set to 3.
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[0323] For example, if the terminal detects DCI in a time-frequency resource

corresponding to a BWP configuration identity/BWP configuration set 1, / may be a

symbol number in the BWP configuration identity/BWP configuration set.

[0324] In the embodiment of this application, for a corresponding initialization

formula for determining, by the network device, an initial value of a scrambling

sequence for cach channel or signal based on a time unit number and a symbol

number in a BWP configuration parameter, refer to Table 49.

Table 49
PDSCH Cinit = Pt 2"+ q-2" + n:f 20+l or
Conie = Mgy 2" +€q-2" + 1 - 27 +1
PMCH Coie =Hlg 2" +1
PDCCH Coie =Hlg 2" +1
PCFICH Coe = (M +1)- 27 +1
PHICH Coe = (s +1)- 2" +1
PUCCH cyclic shift C, .= /
ngs! (n,.1)
PUCCH format Ci = (n;lf +1)-2" +1+ Pang
2/2a/2b
PUSCH Coit = Mewery -2 +q-27 + 2" +1
Cell specific RS Cot =27 - (T + 1) +1+1)+ Ny or
Coie =27 -(T(ns + 1) +1+1)
MBSFN RS Coi =27 - (T + D +1+1)
UE specific RS Coie = (M +1)- 27 + 1+ 1y
Mirroring function Cow =1
Group hopping /
D
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cinit -

Sequence number ]
L |8y pruscH
30 55

[0325] In Embodiment 4 of this application, in an application scenario in which
there is no cell identity in 5G NR, a cell identity N;. may be removed from the

initialization formula for determining the initial value of the scrambling sequence for
scrambling cach channel or signal. Specific initialization formulas are not further
listed exhaustively herein.

[0326] Embodiment 4 of this application is described merely by using an example
in which the time unit number includes a slot number in a radio frame; however, the
embodiment is not limited thereto. The time unit number may also be other time unit
numbers in any combination of a slot number in a radio frame, a subframe number in
a radio frame, a slot number in a subframe, and an OFDM symbol number in a slot.
Implementation processes of other time unit numbers are similar, and are not further
described herein.

[0327] In the implementation of signal scrambling provided by Embodiment 4 of
this application, based on different BWP configuration parameters and different time
unit numbers, the initial value of the scrambling sequence is determined, and the
signal is scrambled by using the scrambling sequence generated based on the initial
value of the scrambling sequence. If the BWP configuration parameter is
semi-statically configured by using higher layer signaling, a BWP parameter used by
cach network device or terminal is specified, and the network device performs
scrambling by using the BWP configuration parameter that is semi-statically
configured. Therefore, processing of signal scrambling in advance can be
implemented, and a transmission delay is reduced. In addition, scrambling sequences
used for scrambling signals transmitted by different beams/precoding/antenna ports of
a same network device or by different network devices to a same terminal are
different. Therefore, interference randomization is implemented, and performance is
improved.

[0328] Embodiment 5: Determine an initial value of a scrambling sequence based
on a control channel resource configuration parameter.

[0329] In the embodiment of this application, an initial value of a scrambling

sequence for a signal or channel may be determined according to a control channel
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resource configuration parameter.

[0330] Optionally, the initial value of the scrambling sequence may be determined
based on a time unit number and a control channel resource configuration parameter.
[0331] Different beams/precoding/antenna ports of a same network device or
different network devices may use different control channel resource configuration
parameters. Therefore, in the embodiment of this application, the initial value of the
scrambling sequence may be determined according to the time unit number for
transmitting the signal and the control channel resource configuration parameter, so
that interference randomization is implemented for different control channel
resources.

[0332] The control channel resource configuration parameter may include at least
one of a frequency domain location, a time domain location, a QCL indication, and a
CORESET identity. The control channel resource configuration parameter may be
indicated by using higher layer signaling (RRC or MAC) or physical layer signaling
(such as DCI).

[0333] Further, optionally, the initial value of the scrambling sequence may also
be determined with reference to another variable. This is not specifically limited
herein.

[0334] In the embodiment of this application, a process of generating an initial
value of a scrambling sequence used for scrambling a PUSCH data channel is still
used as an example for description.

[0335] Example 1: Determine the initial value of the scrambling sequence based
on a time unit number and a CORESET configuration parameter/identity
corresponding to a control channel resource in which DCI detected by a terminal is
located.

[0336] In the embodiment of this application, a network device may determine,
based on a current RNTI number of UE, a codeword number, a slot number (7. ;) in a

radio frame, and a CORESET configuration parameter/identity, the initial value of the
scrambling sequence used for scrambling the PUSCH data channel. For example, an
mitialization formula for determining the initial value of the scrambling sequence may
be the following formula:

C

_ t y M x CORESET
it = Mewrr 2 +q-27 +n 27+ N

or
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m

C

mit

— t y " x
=gy t2 t€q-2"+n -2+ N

3

where #anr indicates an RNTI number, and may be used to identify a

terminal, that is, may be understood as a terminal identity, 9 represents a codeword

number, 7, represents a slot number in a radio frame,

CORESET
N~ represents a

CORESET configuration parameter/identity, and coefficient parameters t,Yy,andx
are positive integers; specifically, a value of X is related to a maximum quantity of
control channel resource configuration parameters that can be configured.

[0337] For ecxample, four groups of control channel resource configuration
parameters are configured by RRC. If the terminal detects DCI in a time-frequency
resource corresponding to a CORESET identity 1, N ZORESET is the CORESET
identity 1.

[0338] The implementation of determining the initial value of the scrambling
sequence based on the time unit number and the CORESET configuration
parameter/identity in the embodiment of this application is not only applied to
scrambling of the data channel, but also applied to scrambling of other channels or
signals, for example, may be further applied to scrambling of other signals such as a
reference signal, a control channel, a broadcast signal, and a terminal specific signal.
[0339] Based on a manner similar to the initialization formula for determining the
mitial value of the scrambling sequence used for scrambling the PUSCH data channel,
mitialization formulas for determining initial values of scrambling sequences for other

channels or signals may be shown in Table 50.

Table 50
PDSCH Coit = My - 2/ +q -2 + 1l - 2%+ NOOEHT o
Cit =M - 2" +€q-27 + nl 2" +NZORESET
PMCII Cost =127+ NZORESET
PDCCH .. = T’l:f DF NZORESET
PCFICH Coit = (n:f +1)-27 + NZORESET
PHICH .. = (T’l:f +1)-27 + NZORESET
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PUCCH cyclic shift | . _ pyCORESET
init m
ne (1)
PUCCH format . = (nff +1)-27 + NZORESET gy
2/2a/2b
PUSCH Coit =My "2 +¢-2" 40 2"+ N ZORESET
Cell specific RS Coig =27 - (T + D+ I+ D+ N4 N, o
Coig = 27 - (Tl + D)+ 1+ 1)+ N OO
MBSFN RS ¢ =2 '(7(,15;} +1)+7+1) _’_NZORESET
UE specific RS .. = (i’lff +1)-27 + NZORESET Mgy
Mirroring function ¢ — NCORESET
init D
Group hopping 7 CORESET
Cog =| —
30
Sequence number N CORESET
— D 5 PUSCH
Coit =| ™ ap -2 +fss
30

[0340] Example 2: Determine the initial value of the scrambling sequence based
on a time unit number and an RB number corresponding to a control channel
resource.

[0341] In the embodiment of this application, the initial value of the scrambling
sequence for the signal or channel may be determined according to the RB number
corresponding to the control channel resource.

[0342] Further, optionally, the initial value of the scrambling sequence may also
be determined with reference to another variable. This is not specifically limited
herein.

[0343] For example, scrambling may be performed according to an RB number
corresponding to a CORESET during scrambling.

[0344] For example, an initialization formula for determining the initial value of

the scrambling sequence may be the following formula:

RB

=My -2 +q- 2"+ 27+ N o

Cinit
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mit

_ t ¥y M x RB
=Meym -2 +¢q-2" +m; -2+ N

3

where #anr indicates an RNTI number, and may be used to identify a

terminal, that is, may be understood as a terminal identity, 9 represents a codeword
number, #; represents a slot number in a radio frame, Nf)B represents an RB

number corresponding to a control channel resource, and coefficient parameters 4, ,
and X are positive integers.

[0345] The RB number corresponding to the control channel resource may be a
minimum RB index value or a maximum RB index value or the like corresponding to
the control channel resource.

[0346] Optionally, a value of x may be determined according to a maximum RB
number corresponding to the control channel resource. For example, if the maximum
RB number corresponding to the control channel resource is 100, seven binary bits are
required for quantization. In this case, the value of x may be set to 7. For example, if
the maximum RB number corresponding to the control channel resource is 275, nine
binary bits are required for quantization. In this case, the value of x may be set to 9.

[0347] For example, if the terminal detects DCI in a time-frequency resource
corresponding to a CORESET parameter set 1, NIIZB is an RB number in the

CORESET parameter set 1.

[0348] The implementation of determining the initial value of the scrambling
sequence based on the time unit number and the RB number corresponding to the
control channel resource in the embodiment of this application is not only applied to
scrambling of the data channel, but also applied to scrambling of other channels or
signals, for example, may be further applied to scrambling of other signals such as a
reference signal, a control channel, a broadcast signal, and a terminal specific signal.
[0349] Based on a manner similar to the initialization formula for determining the
mitial value of the scrambling sequence used for scrambling the PUSCH data channel,
mitialization formulas for determining initial values of scrambling sequences for other

channels or signals may be shown in Table 51.

Table 51

PDSCH Coitt =My 2 +q 27 + 1l 2"+ N

or
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Conie = My * 2" +€4-27 + 1l - 2° +N23
x RB

PMCH Coie =Ml 2" +N -
PDCCH ¢, =n' -2 + NRB

mit s, m
PCrIcH Gt = (g +1)- 27+ NP
PHICH Gt = (g +1)- 27+ NP
PUCCH cyclic shift | . = RB
ngs(n,.0)
PUCCH format Cowe = (M5 +1)- 2% + N;B Mgy
2/2a/2b
PUSCH Cot = Mo 2 +q 27 + 1l 2"+ N
Cell specific RS Cn =27 (T +D+1+D+ N+ N,

or

Coie =27 - (s +D+1+D+ N

MBSFN RS Coi =27 - (T +D+I+D+ N
UE specific RS Coie = (M +1)-27 + N;B My
Mirroring function i = NRB
Group hopping NEB
Cos = |
30
Sequence number NEB
Conit = 2 '25 + stSCH
30

[0350] Example 3: Determine the initial value of the scrambling sequence based
on a time unit number and a symbol number corresponding to a control channel
resource.

[0351] In the embodiment of this application, the initial value of the scrambling
sequence for the signal or channel may be determined based on the symbol number
corresponding to the control channel resource.

[0352] Further, optionally, the initial value of the scrambling sequence may also

be determined with reference to another variable. This is not specifically limited
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herein.
[0353] For example, an initialization formula for determining the initial value of
the scrambling sequence may be the following formula:

Coit = Moy - 2" +q- 27 + 1l - 2" +1

= Mgy 2" +q-27 + 0l 2" +1

3

Cnit
where mrym indicates an RNTI number, and may be used to identify a

terminal, that is, may be understood as a terminal identity, 4 represents a codeword
number, ¢4 represents a CBG number, 7, represents a slot number in a radio

frame, / represents a symbol number corresponding to a control channel resource,
and parameters /Y ,and X are positive integers.

[0354] The symbol number corresponding to the control channel resource may be
a minimum symbol index value or a maximum symbol index value corresponding to
the control channel resource.

[0355] Optionally, a value of x may be determined according to a maximum
symbol number corresponding to the control channel resource. For example, if the
maximum symbol number corresponding to the control channel resource is 14, four
binary bits are required for quantization. In this case, the value of x may be set to 4.
For example, if the maximum symbol number corresponding to the control channel
resource is 7, three binary bits are required for quantization. In this case, the value of
x may be set to 3.

[0356] The implementation of determining the initial value of the scrambling
sequence based on the time unit number and the symbol number corresponding to the
control channel resource in the embodiment of this application is not only applied to
scrambling of the data channel, but also applied to scrambling of other channels or
signals, for example, may be further applied to scrambling of other signals such as a
reference signal, a control channel, a broadcast signal, and a terminal specific signal.
[0357] Based on a manner similar to the initialization formula for determining the
mitial value of the scrambling sequence used for scrambling the PUSCH data channel,
mitialization formulas for determining initial values of scrambling sequences for other

channels or signals may be shown in Table 52.
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Table 52

PDSCH Coit =Meyery * 2 +q-27 + -2+l or
Conie = Mgy 2" +€q-2" + 1 - 27 +1

PMCH Co =127 +1

PDCCH Coss =125 41

PCFICH Cpit = (nff +1)-2" +1

PHICH Coie = (M +1)- 2" +1

PUCCH cyclic shift ¢, =1

ngs! (n,.1)

PUCCH format Coie = (s +1)- 2" +1 + 1y,

2/2a/2b

PUSCH Coie = Meary - 2" +q 27 + 1l - 2" +1

Cell specific RS Cp =2° (7(;1:f +D+/+D+ N,

or

Coie =27 -(T(ns + 1) +1+1)

MBSFN RS Coie =27 - (T + D +1+1)
UE specific RS Coie = (M +1)- 27 + 1+ 1y
Mirroring function C,. =
Group hopping [

Cinit = | v

30

Sequence number /

Conit = L%J 27+ fstSCH

[0358] Embodiment 5 of this application is described merely by using an example
in which the time unit number includes a slot number in a radio frame; however, the
embodiment is not limited thercto. The time unit number may be other time umit
numbers in any combination of a slot number in a radio frame, a subframe number in

a radio frame, a slot number in a subframe, and an OFDM symbol number in a slot.
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Implementation processes of other time unit numbers are similar, and are not further
described herein.

[0359] In the implementation of signal scrambling provided by Embodiment 5 of
this application, the network device determines the initial value of the scrambling
sequence by using the control channel resource parameter/the symbol number
corresponding to the control channel resource/the RB number corresponding to the
control channel resource. Because the control channel resource parameter/the symbol
number corresponding to the control channel resource/the RB number corresponding
to the control channel resource may be semi-statically configured by using higher
layer signaling, processing of signal scrambling in advance can be implemented, and a
transmission delay is reduced. In addition, scrambling sequences used for scrambling
signals transmitted by different beams/precoding/antenna ports of a same network
device or by different network devices to a same terminal may be different. Therefore,
mterference randomization is implemented, and performance is improved.

[0360] Embodiment 6: Determine an initial value of a scrambling sequence based
on a lerminal identity.

[0361] In the embodiment of this application, an initial value of a scrambling
sequence for a signal or channel may be determined according to an RNTI
corresponding to an indicated RNTI configuration identity used for signal scrambling.
[0362] Optionally, the initial value of the scrambling sequence may be determined
based on a time unit number and a terminal identity.

[0363] After a terminal accesses a cell, different beams/precoding/antenna ports
of a same network device allocate a plurality of terminal identities (for example,
RNTIs) to the terminal, or different network devices allocate a plurality of terminal
identities (for example, RNTIs) to the terminal through a network device, or different
network devices may allocate terminal identities to the terminal separately. The
terminal identities are used to scramble data from different beams/precoding/antenna
ports of the same network device or data from different network devices, so that
mterference randomization can be implemented.

[0364] A network device configures at least two terminal identities for the
terminal by using higher layer signaling (RRC or MAC), and indicates, by using
physical layer signaling (such as DCI), a terminal identity currently used by the
terminal. For example, two groups of RNTI parameters are configured by RRC, and

one bit in the DCI is used to indicate an RNTI parameter that is currently used. In the
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embodiment of this application, the network device or the terminal may scramble a
signal based on a current RNTI configuration identity.

[0365] Further, optionally, the initial value of the scrambling sequence may also
be determined with reference to another variable. This is not specifically limited
herein.

[0366] In the embodiment of this application, assuming that the terminal identity
is an RNTI corresponding to the RNTI configuration identity, a process of generating
an initial value of a scrambling sequence used for scrambling a PUSCH is used as an
example for description.

[0367] The network device may determine the initial value of the scrambling

sequence based on the RNTI corresponding to the RNTI configuration identity
currently used by the terminal, a codeword number, and a slot number (7, ;) in a

radio frame. For example, an initialization formula for determining the initial value of
the scrambling sequence may be the following formula:

C

mit

— ol t ¥ " x
—nm-Z +q-2"+n; -2 or

C

mit

— t y H x
=My 2 +€q-27 +n; -2

3

where 7'y, indicates an RNTI corresponding to an RNTI configuration

identity i currently used by a terminal, ¢ represents a codeword number, 7
represents a slot number in a radio frame, parameters %, Y,X and i are positive
integers, and a value range of i may be i< {0,1}. Specifically, a specific value of i
may be determined through negotiation between network devices. Optionally, for
example, a configuration identity of #znu of a serving base station is 0, that is, 1 = 0;
and a configuration identity of 7zvm1 of a coordinated base station is 1, thatis, 1= 1.
[0368] Optionally, specifically, the value range of 1 is related to a maximum
quantity of RNTI configuration identities that can be configured.

[0369] Optionally, the RNTI configuration identity may be notified by using
higher layer signaling (for example, RRC signaling or MAC signaling) or physical
layer signal (for example, DCI), or may be determined implicitly. This is not
specifically limited herein.

[0370] Specifically, for example, the RNTI configuration identity may be
determined according to a CORESET configuration or candidates or CCEs occupied

by the DCI or a QCL indication in the DCI.
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[0371] For cxample, by default, an RNTI configuration identity of UE
corresponding to a base station 1 may be 0, and an RNTI configuration identity of UE
corresponding to a base station 2 may be 1. The base station 1 may transmit the DCI
by using a time-frequency resource of a CORESET identity 1, and the base station 2
may transmit the DCI by using a time-frequency resource of a CORESET identity 2.
When the UE detects the DCI in the time-frequency resource of the CORESET
identity 1, data scheduled by the DCI may be scrambled by using the RNTI
configuration identity 0; if the UE detects the DCI in the time-frequency resource of
the CORESET identity 2, data scheduled by the DCI may be scrambled by using the
RNTI configuration identity 1.

[0372] For example, if the base station 1 transmits the DCI by using candidates 1
to 4, and the base station 2 transmits the DCI by using candidates 5 to 8, when the UE
detects the DCI in time-frequency resources of the candidates 1 to 4, data scheduled
by the DCI may be scrambled by using the RNTI configuration identity O; if the UE
detects the DCI in time-frequency resources of the candidates 5 to 8, data scheduled
by the DCI may be scrambled by using the RNTI conliguration identity 1.

[0373] For example, if the base station 1 transmits the DCI by using CCEs 1 to 10,
and the base station 2 transmits the DCI by using CCEs 11 to 20, when the UE detects
the DCI in time-frequency resources of the CCEs 1 to 10, data scheduled by the DCI
may be scrambled by using the RNTI configuration identity 0; if the UE detects the
DCI in time-frequency resources of the CCEs 11 to 20, data scheduled by the DCI
may be scrambled by using the RNTI configuration identity 1.

[0374] For example, if the base station 1 transmits the DCI by using a QCL
configuration 1, and the base station 2 transmits the DCI by using a QCL
configuration 2, when the QCL configuration in the DCI received by the UE is the
QCL configuration 1, data scheduled by the DCI may be scrambled by using the
RNTI configuration identity O; if the QCL configuration in the DCI received by the
UE is the QCL configuration 2, data scheduled by the DCI may be scrambled by
using the RNTI configuration identity 1.

[0375] The implementation of determining the initial value of the scrambling
sequence based on the time unit number and the RNTI corresponding to the RNTI
configuration identity in the embodiment of this application is not only applied to
scrambling of the data channel, but also applied to scrambling of other channels or

signals, for example, may be further applied to scrambling of other signals such as a
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reference signal, a control channel, a broadcast signal, and a terminal specific signal.

[0376] Based on a manner similar to the initialization formula for determining the
mitial value of the scrambling sequence used for scrambling the PUSCH data channel,
mitialization formulas for determining initial values of scrambling sequences for other

channels or signals may be shown in Table 53.

Table 53

PDSCH Co =12/ +q- 2"+l 2"
RNTI - or
Coie =Ny -2 +04 -2 + 1l - 27

PUCCH format | ¢ =", +1)- 2" + nlyyy
2/2a/2b
PUSCH Cor =12 4+q- 2"+l -2
UE Specific RS Coie = (Ml +1)- 27 + 1y,

[0377] Embodiment 6 of this application is described merely by using an example
in which the terminal identity is the RNTI configuration identity currently used by the
terminal; however, the embodiment is not limited thereto. The terminal identity may
also be other identities that can be used to distinguish terminals, for example, a
temporary subscriber identity, or a mobile phone card identity of a user.

[0378] Embodiment 6 of this application is described merely by using an example
in which the time unit number includes a slot number in a radio frame; however, the
embodiment is not limited thereto. The time unit number may also be other time unit
numbers in any combination of a slot number in a radio frame, a subframe number in
a radio frame, a slot number in a subframe, and an OFDM symbol number in a slot.
Implementation processes of other time unit numbers are similar, and are not further
described herein.

[0379] In the implementation of signal scrambling provided by Embodiment 6 of
this application, the network device determines the initial value of the scrambling
sequence by using the time unit number and the terminal identity. Because the
terminal identity may be semi-statically configured by using higher layer signaling,

processing of signal scrambling in advance can be implemented, and a transmission
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delay is reduced. In addition, because different beams/precoding/antenna ports of a
same network device or different network devices use different terminal identities,
scrambling sequences used for scrambling signals transmitted by different
beams/precoding/antenna ports of the same network device or different network
devices to a same terminal may be different. Therefore, interference randomization is
implemented, and performance is improved.

[0380] Further, the initial value of the scrambling sequence is determined based
on the terminal identity in Embodiment 6 of this application, so that scrambling
mitialization may be trrelevant to a network identity (for example, a network identity
such as a cell identity and a virtual cell identity), and that a mobile terminal has a
shorter delay in a larger area.

[0381] Embodiment 7: Determine an initial value of a scrambling sequence based
on a codeword configuration parameter.

[0382] In the embodiment of this application, an initial value of a scrambling
sequence for a signal or channel may be determined according to a codeword
confliguration parameler.

[0383] Optionally, the initial value of the scrambling sequence may be determined
based on a time unit number and a codeword configuration parameter.

[0384] Different beams/precoding/antenna ports of a same network device may
allocate a plurality of codeword configuration parameters to a terminal, or different
network devices may allocate a plurality of codeword configuration parameters to a
terminal through a network device. The codeword configuration parameters are used
to scramble data from different beams/precoding/antenna ports of the same network
device or data from different network devices, so that interference randomization can
be implemented.

[0385] Further, optionally, the initial value of the scrambling sequence may also
be determined with reference to another variable. This is not specifically limited
herein.

[0386] The codeword configuration parameter may be other configured identities
used for scrambling, and is not specifically limited herein.

[0387] Optionally, the codeword configuration parameter may be notified by
using higher layer signaling (for example, RRC signaling or MAC signaling) or
physical layer signal (for example, DCI), or may be determined implicitly. This is not

specifically limited herein.
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[0388] The codeword configuration parameter may include at least onc of a
codeword identity and a codeword group identity. In the embodiment of this
application, an implementation process of determining the initial value of the
scrambling sequence based on the codeword identity and an implementation process
of determining the initial value of the scrambling sequence based on the codeword
group identity are described separately.

[0389] In the embodiment of this application, a process of generating an initial
value of a scrambling sequence used for scrambling a PUSCH data channel is still
used as an example for description.

[0390] Example 1: Determine the initial value of the scrambling sequence based
on a time unit number and a codeword identity.

[0391] In the embodiment of this application, the initial value of the scrambling
sequence for the signal or channel may be determined according to the codeword
identity.

[0392] Further, optionally, the initial value of the scrambling sequence may also
be determined with reference to another variable. This is not speciflically limited
herein.

[0393] In the embodiment of this application, a network device may determine the

mitial value of the scrambling sequence based on an RNTI configuration identity
currently used by the terminal, a codeword identity, and a slot number (7. ;) in a

radio frame.

[0394] For example, during coordination, a currently used codeword identity may
be indicated in DCI when scheduling is performed by using a plurality of PDCCHs.
For example, if a maximum quantity of codeword identities is 2, one bit may be used
for indicating; or if a maximum quantity of codeword identities is 4, two bits may be
used for indicating.

[0395] For example, during coordination, a codeword identity may be determined
according to a time-frequency resource dedicated for DCI, and a scrambling sequence
for data scheduled by the DCI is determined.

[0396] Specifically, for example, the codeword identity may be determined
according to a CORESET configuration or candidates or CCEs occupied by the DCI
or a QCL indication in the DCI.

[0397] For example, by default, a codeword identity of a base station 1 may be 0,
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and a codeword identity of a base station 2 may be 1. The base station 1 may transmit
the DCI by using a time-frequency resource of a CORESET identity 1, and the base
station 2 may transmit the DCI by using a time-frequency resource of a CORESET
identity 2. When the UE detects the DCI in the time-frequency resource of the
CORESET identity 1, data scheduled by the DCI may be scrambled by using the
codeword identity O; if the UE detects the DCI in the time-frequency resource of the
CORESET identity 2, data scheduled by the DCI may be scrambled by using the
codeword identity 1.

[0398] For example, if the base station 1 transmits the DCI by using candidates 1
to 4, and the base station 2 transmits the DCI by using candidates 5 to 8, when the UE
detects the DCI in time-frequency resources of the candidates 1 to 4, data scheduled
by the DCI may be scrambled by using the codeword identity 0; if the UE detects the
DCI in time-frequency resources of the candidates 5 to 8, data scheduled by the DCI
may be scrambled by using the codeword identity 1.

[0399] For example, if the base station 1 transmits the DCI by using CCEs 1 to 10,
and the base station 2 transmits the DCI by using CCEs 11 to 20, when the UE detects
the DCI in time-frequency resources of the CCEs 1 to 10, data scheduled by the DCI
may be scrambled by using the codeword identity 0; if the UE detects the DCI in
time-frequency resources of the CCEs 11 to 20, data scheduled by the DCI may be
scrambled by using the codeword identity 1.

[0400] For example, if the base station 1 transmits the DCI by using a QCL
configuration 1, and the base station 2 transmits the DCI by using a QCL
configuration 2, when the QCL configuration in the DCI received by the UE is the
QCL configuration 1, data scheduled by the DCI may be scrambled by using the
codeword identity O; if the QCL configuration in the DCI received by the UE is the
QCL configuration 2, data scheduled by the DCI may be scrambled by using the
codeword identity 1.

[0401] In this case, the terminal may determine the initial value of the scrambling
sequence based on the current codeword identity. For example, an initialization
formula for determining the initial value of the scrambling sequence may be the
following formula:

2"+ NP.2% 4 p*

¢ s.f
>

mit

nRNT

where #rnmt indicates an RNTI number, and may be used to identify a
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terminal, that is, may be understood as a terminal identity, N’ represents a

codeword identity, 7, represents a slot number in a radio frame, and parameters
L,y ,and X are positive integers.

[0402] A specific manner of determining values of coefficient parameters ¢ and
X in the embodiment of this application is similar to the process of determining a
coefficient parameter in the foregoing embodiment, and may be applicable to the
foregoing process of determining a coefficient parameter.

[0403] The following three methods may be included: The value of the coefficient
parameter in the formula for determining the initial value of the scrambling sequence
may be determined according to the subcarrier spacing parameter p and the slot
format; the value of the coefficient parameter in the formula for determining the initial
value of the scrambling sequence may be determined according to the subcarrier
spacing parameter u; and the value of the coefficient parameter in the formula for
determining the initial value of the scrambling sequence may be determined according
to a maximum quantity of time units.

[0404] Optionally, the value of t may be determined according to the maximum

quantity of codeword identities.

[0405] For example, when #.; has 20 values, five binary bits may be used to

indicate the 20 values of 7. In this case, the value of x may be set to 5, which

represents that interference randomization is performed by using five binary bits. For
example, when the maximum quantity of codeword identities is 2, interference
randomization may be performed by wusing one binary bit. In this case,
t=x+1=5+1=6. For example, when the maximum quantity of codeword identities
is 4, interference randomization may be performed by using two binary bits. In this

case, I=x+2=5+2=7.

[0406] Specifically, a value range of N2 may be determined according to a
maximum quantity of codewords that can be transmitted by one or more network
devices or a maximum quantity of codewords that can be received by the terminal.

[0407] Optionally, if a network device can transmit a maximum of one codeword,
considering coordination of two base stations, the value range of N2 is N2 e {0,1};
or if a network device can transmit a maximum of two codewords, considering

coordination of two base stations, the value range of N. is N2 e{0,1,2,3} .
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Specifically, a specific value of N” may be determined through negotiation
between network devices. For example, if each network device can transmit a
maximum of one codeword, N of a serving base station may be set to 0, and N

of a coordinated base station may be set to 1.

[0408] The implementation of determining the initial value of the scrambling
sequence based on the time unit number and the codeword identity in the embodiment
of this application is not only applied to scrambling of the data channel, but also
applied to scrambling of other channels or signals, for example, may be further
applied to scrambling of other signals such as a reference signal, a control channel, a
broadcast signal, and a terminal specific signal.

[0409] Based on a manner similar to the initialization formula for determining the
initial value of the scrambling sequence used for scrambling the PUSCH data channel,
mitialization formulas for determining initial values of scrambling sequences for

various channels or signals may be shown in Table 54.

Table 54
PDSCH Cinir = Mpwnr 2"+ Ngv) 27+ n;ff
5 t ID x
PUSCH Cow =Mpyy -2 +N_ -2 +n§f

[0410] Example 2: Determine the initial value of the scrambling sequence based
on a time unit number and a codeword group identity.

[0411] In the embodiment of this application, the initial value of the scrambling
sequence for the signal or channel may be determined according to the codeword
group identity.

[0412] Further, optionally, the initial value of the scrambling sequence may also
be determined with reference to another variable. This is not specifically limited
herein.

[0413] Different beams/precoding/antenna ports of a same network device may
allocate different codeword groups and codeword group identity parameters to a
terminal by different or different network devices may allocate different codeword
groups and codeword group identity parameters to a terminal through a network

device. Different codeword group identity parameters arc used to scramble data from
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different beams/precoding/antenna ports of the same network device or data from
different network devices, so that interference randomization can be implemented.
[0414] For cxample, during coordination, a currently used codeword group
identity may be indicated in DCI when scheduling is performed by using a plurality of
PDCCHs. For example, if a maximum quantity of codeword group identities is 2, one
bit may be used for indicating; or if a maximum quantity of codeword group identities
is 4, two bits may be used for indicating.

[0415] For example, during coordination, a codeword group identity may be
determined according to a time-frequency resource dedicated for DCI, and a
scrambling sequence for data scheduled by the DCI is determined.

[0416] Specifically, for example, the codeword group identity may be determined
according to a CORESET configuration or candidates or CCEs occupied by the DCI
or a QCL indication in the DCIL.

[0417] For example, by default, a codeword group identity of a base station 1 may
be 0, and a codeword group identity of a base station 2 may be 1. The base station 1
may (ransmitl the DCI by using a time-[requency resource of a CORESET identity 1,
and the base station 2 may transmit the DCI by using a time-frequency resource of a
CORESET identity 2. When the UE detects the DCI in the time-frequency resource of
the CORESET identity 1, data scheduled by the DCI may be scrambled by using the
codeword group identity O; if the UE detects the DCI in the time-frequency resource
of the CORESET identity 2, data scheduled by the DCI may be scrambled by using
the codeword group identity 1.

[0418] For example, if the base station 1 transmits the DCI by using candidates 1
to 4, and the base station 2 transmits the DCI by using candidates 5 to 8, when the UE
detects the DCI in time-frequency resources of the candidates 1 to 4, data scheduled
by the DCI may be scrambled by using the codeword group identity O; if the UE
detects the DCI in time-frequency resources of the candidates 5 to 8, data scheduled
by the DCI may be scrambled by using the codeword group identity 1.

[0419] For example, if the base station 1 transmits the DCI by using CCEs 1 to 10,
and the base station 2 transmits the DCI by using CCEs 11 to 20, when the UE detects
the DCI in time-frequency resources of the CCEs 1 to 10, data scheduled by the DCI
may be scrambled by using the codeword group identity O; if the UE detects the DCI
in time-frequency resources of the CCEs 11 to 20, data scheduled by the DCI may
be scrambled by using the codeword group identity 1.
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[0420] For example, if the base station 1 transmits the DCI by using a QCL
configuration 1, and the base station 2 transmits the DCI by using a QCL
configuration 2, when the QCL configuration in the DCI received by the UE is the
QCL configuration 1, data scheduled by the DCI may be scrambled by using the
codeword group identity 0; if the QCL configuration in the DCI received by the UE is
the QCL configuration 2, data scheduled by the DCI may be scrambled by using the
codeword group identity 1.

[0421] In the embodiment of this application, a network device may determine the

initial value of the scrambling sequence based on an RNTI configuration identity
currently used by the terminal, a codeword group identity, and a slot number (7 /) in

a radio frame. For example, an initialization formula for determining the initial value
of the scrambling sequence may be the following formula:

_ t ID x M
cinit - nRNTI 2+ Ncw—group 20+ ns,f
>

where #anr indicates an RNTI number, and may be used to identify a

terminal, that is, may be understood as a terminal identity, fo,gmp represents a

codeword group identity, 7; represents a slot number in a radio frame, and

parameters ! and X are positive integers.

[0422] A specific manner of determining values of coefficient parameters ? and
X in the embodiment of this application is similar to the process of determining a
coefficient parameter in the foregoing embodiment, and may be applicable to the
foregoing process of determining a coefficient parameter. The following three
methods may be included: The value of the coefficient parameter in the formula for
determining the initial value of the scrambling sequence may be determined according
to the subcarrier spacing parameter w and the slot format; the value of the coefficient
parameter in the formula for determining the initial value of the scrambling sequence
may be determined according to the subcarrier spacing parameter u; and the value of
the coefficient parameter in the formula for determining the initial value of the
scrambling sequence may be determined according to a maximum quantity of time
units.

[0423] Optionally, the value of t may be determined according to the maximum

quantity of codeword group identities.

[0424] For example, when 7.; has 20 values, five binary bits may be used to
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indicate the 20 values of 7.; . In this case, the value of x may be set to x =35, which

represents that interference randomization is performed by using five binary bits. For
cxamplc, when the maximum quantity of codeword group identitics is 2, interference
randomization may be performed by wusing one binary bit. In this case,
t=x+1=5+1=6. For example, when the maximum quantity of codeword group
identities is 4, interference randomization may be performed by using two binary bits.

In thiscase, t=x+2=5+2=7.

[0425] Specifically, a value range of N2

.oy 1Ay be determined according to a
maximum quantity of identities of codeword groups that can be transmitted by one or
more network devices or a maximum quantity of identities of codeword groups that
can be received by the terminal. Optionally, if a network device can transmit a

codeword or codewords corresponding to a maximum of one codeword group identity,

considering coordination of two base stations, the value range of N, .., is

N7 o €{0,1} ; or if a network device can transmit codewords corresponding to a

maximum of two codeword group identities, considering coordination of two base

stations, the value range of N, ..., is N clf,gmup €1{0,1,3,4} . Specifically, a specific

value of N

ov-gop Ay be determined through negotiation between network devices.

For example, if each network device can transmit a codeword or codewords

corresponding to a maximum of one codeword group identity, N, f‘?,gmp of a serving
base station may be set to 0, and N, fv),gmp of a coordinated base station may be set to
1.

[0426] Different network devices may allocate different codeword group identities
to the terminal, and for data from different network devices, different codeword group
identities may be used to determine initial values of scrambling sequences. Different
network devices may use different codeword identity parameters to distinguish
different codeword groups. A codeword group may be determined according to a
codeword identity parameter indicated in DCI, and a codeword identity parameter is
used to indicate a codeword identity. For example, if there arc four codewords,
codewords may be grouped. Optionally, a group 1 includes a codeword O and a
codeword 1, and a group 2 includes a codeword 2 and a codeword 3. In this case, a

signal is scrambled with reference to codeword group information and a codeword
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identity parameter, so that interference randomization can be implemented.

[0427] For another ecxample, codeword group identity information may be
indicated in DCI. For example, a bit in the DCI may be used to identify codeword
group information currently used by the terminal. In this case, a signal is scrambled
by using codeword group information, so that interference randomization can be
implemented.

[0428] The implementation of determining the initial value of the scrambling
sequence based on the time unit number and the codeword identity in the embodiment
of this application is not only applied to scrambling of the data channel, but also
applied to scrambling of other channels or signals, for example, may be further
applied to scrambling of other signals such as a reference signal, a control channel, a
broadcast signal, and a terminal specific signal.

[0429] Based on a manner similar to the initialization formula for determining the
mitial value of the scrambling sequence used for scrambling the PUSCH data channel,
mitialization formulas for determining initial values of scrambling sequences for

various channels or signals may be shown in Table 55.

Table 55
PDSCH cinit = nRNT : 2t + Nc{w?—group : 2x + n;l,f
PUSCH cinit = nRNT : 2t + Nc{w?—group : 2x + n;l,f

[0430] In Embodiment 7 of this application, the initial value of the scrambling
sequence is determined according to at least one of the codeword identity and the
codeword group identity. Because different beams/precoding/antenna ports of a same
network device may allocate a plurality of codeword identities to a terminal or
different network devices may allocate a plurality of codeword identities to a terminal
through a network device, and the codeword identities are used to perform scramble
data from different beams/precoding/antenna ports of the same network device or data
from different network devices, interference randomization can be implemented.
[0431] Embodiment 8: Determine an initial value of a scrambling sequence based
on a frame structure parameter or a subcarrier spacing configuration.

[0432] In the embodiment of this application, an initial value of a scrambling
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sequence for a signal or channel may be determined according to a frame structure
parameter or a subcarrier spacing configuration.

[0433] Further, optionally, the initial value of the scrambling sequence may also
be determined with reference to another variable. This is not specifically limited
herein.

[0434] The frame structure parameter or the subcarrier spacing configuration may
be other configured identities used for scrambling, and is not specifically limited
herein.

[0435] Optionally, the frame structure parameter or the subcarrier spacing
configuration may be notified by using higher layer signaling (for example, RRC
signaling or MAC signaling) or physical layer signal (for example, DCI), or may be
determined implicitly. This is not specifically limited herein.

[0436] In the embodiment of this application, a process of generating an initial
value of a scrambling sequence used for scrambling a PUSCH data channel is still
used as an example for description.

[0437] For example, an initialization formula for determining the initial value of
the scrambling sequence may be the following formula:

Coip =My -2 +q-2"+1 2"+ 1 or

init

t
Coit = Mawr 2 +€q-2" +0 - 2"+ |

where #anr indicates an RNTI number, and may be used to identify a

terminal, that is, may be understood as a terminal identity, ¢ represents a codeword

number, #; represents a slot number in a radio frame, # indicates a subcarrier

spacing configuration, and parameters 7, X, andy are positive integers.

[0438] A specific manner of determining values of coefficient parameters
t,x,andy in the embodiment of this application is similar to the process of
determining a coefficient parameter in the foregoing embodiment, and may be
applicable to the foregoing process of determining a coefficient parameter. The
following three methods may be included: The value of the coefficient parameter in
the formula for determining the initial value of the scrambling sequence may be
determined according to the subcarrier spacing parameter p and the slot format; the
value of the coefficient parameter in the formula for determining the initial value of

the scrambling sequence may be determined according to the subcarrier spacing
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parameter p; and the value of the coefficient parameter in the formula for determining
the initial value of the scrambling sequence may be determined according to a
maximum quantity of time units.

[0439] Optionally, a coefficient parameter of a previous term in the initialization
formula may be determined according to value ranges of variables and values of
coefficient parameters of several subsequent terms.

[0440] Specifically, for example, the value of y is determined according to a
maximum quantity of values of the subcarrier spacing parameter p. For example, if

1e€{0,1,2,3,4,5} the maximum quantity of values of p is 6, and three binary bits are
required for indicating, that is, ¥ =3. When #[; has 20 values, five binary bits are

required for indicating the 20 values of 7., and therefore x=5+3=8.

[0441] For RMSI, first, interference randomization may be performed according
to an SI-RNTL In addition, according to a protocol agreed upon in NR, different
frame structure parameters may be used for the RMSI. Considering interference
randomization for different frame structure parameters, scrambling may be performed
according to the frame structure parameter or the subcarrier spacing configuration.
Interference randomization in different frame structure parameter configurations or
subcarrier spacing configurations can be improved. In addition to the RMSI, the
embodiment is also applicable to various signals or channels mentioned in this
solution, and is also applicable to other signals or channels that are not mentioned.
This is not limited herein.

[0442] In the embodiment of this application, initial values of scrambling
sequences for other channels or signals may be determined in a similar manner, and a
difference lies only in that used scrambling identities need to be determined according
to types of the channels or types of the signals. The following Table 56 lists several
possible correspondences between initial values of scrambling sequences for channels

or signals, slot numbers in a radio frame, and scrambling identities.

Table 56

PDSCH Corig = Mgy 2" +q- 25+ 1,27 +
> or

Conit = Mgy 2 +€q-2" +05 - 2" +

mit
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PMCH Cow =142 +

PDCCH Coi =142 + 10

PCFICH Coiw =142 + 141

PHICH Coi =127 + 141

PUCCH format C, = (nff +1)- 27+ u- ok 4 LN

2/2a/2b

PUSCH Coit = Mpary 2 +q- 2" +05 2" +

Cell specific RS Coin =27 (7, + D+ 1+ D)+ 2" + N
op Gt = T+ D+ +u+1

MBSFN RS Cor =7 (M 4D+ 1+ pu+1

UE specific RS C,, = (nff +D27 + u- 2* + vy

CSIRS Coir =27 (7, + D+ 1+ D)+ -2 + N,
op Gt = T+ D+ 1+ u+1

[0443] It should be noted that, for data items or coefficient parameters whose
meanings are not explained or described in the formulas in each of the foregoing
embodiments, refer to explanations about meanings of data items or cocfficient
parameters that have the same meanings in the formulas. For example, for a
coefficient parameter ¢ whose meaning is not explained in a formula in the
foregoing embodiment, refer to an explanation about its meaning in another formula,
and determine that ¢ indicates a CBG number.

[0444] Further, it should be noted that, the coefficient parameter 4 representing
a codeword number in the formula in the foregoing embodiment of this application
may be replaced with the coefficient parameter ¢ representing a CBG number.
[0445] It may be understood that, in cach of the foregoing embodiments of this
application, various implementations of determining an initial value of a scrambling
sequence are described separately. It may be understood that, in an actual

implementation, an initial value of a scrambling sequence may be determined in one
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or a combination of manners in each embodiment, and then a signal is scrambled by
using the scrambling sequence generated according to the initial value, so that the
embodiments are applicable to various service scenarios in the 5G NR, and implement
randomization for signal scrambling and improve performance.

[0446] Further, it may be understood that, the initial value of the scrambling
sequence in each of the foregoing embodiments of this application may be used to
generate a scrambling sequence used by a signal scrambling apparatus to scramble a
signal, or may be used to generatc a scrambling sequence used by a signal
descrambling apparatus to descramble a signal. It may also be understood that, the
method for generating an initial value of a scrambling sequence may be performed by
the signal scrambling apparatus or the signal descrambling apparatus. The signal
scrambling apparatus may be a terminal or a network device. The signal descrambling
apparatus may be a network device or a terminal.

[0447] The solutions provided by the embodiments of this application are mainly
described above from a perspective of interaction between the signal scrambling
apparalus and the signal descrambling apparatus. It may be understood that, to
implement the foregoing functions, the signal scrambling apparatus and the signal
descrambling apparatus include corresponding hardware structures and/or software
modules for performing the functions. The units and algorithm steps in the examples
described with reference to the embodiments disclosed in this application can be
implemented by hardware or a combination of hardware and computer software in the
embodiments of this application. Whether a function is performed by hardware or
hardware driven by computer software depends on particular applications and design
constraints of the technical solutions. A person skilled in the art may use different
methods to implement the described functions for each particular application, but it
should not be considered that the implementation goes beyond the scope of the
technical solutions in the embodiments of this application.

[0448] In the embodiments of this application, functional units in the signal
scrambling apparatus and the signal descrambling apparatus may be defined
according to the foregoing method examples. For example, each functional unit
corresponding to each function may be defined, or two or more functions may be
integrated in one processing unit. The integrated unit may be implemented in a form
of hardware, or may be implemented in a form of a software functional unit.

[0449] When an integrated unit is used, FIG. 6 shows a schematic structural
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diagram of a signal scrambling apparatus according to an embodiment of this
application. The signal scrambling apparatus 100 shown in FIG. 6 may be applied to a
communications apparatus, where the communications apparatus may be a terminal or
a network device. Referring to FIG. 6, the signal scrambling apparatus 100 may
include a processing unit 101 and a sending unit 102, where the processing unit 101 is
configured to scramble a signal by using a scrambling sequence, and the sending unit
102 is configured to send the scrambled signal.

[0450] When an integrated unit is used, FIG. 7 shows a schematic structural
diagram of a signal descrambling apparatus according to an embodiment of this
application. The signal descrambling apparatus 200 shown in FIG. 7 may be applied to
a communications apparatus, where the communications apparatus may be a terminal
or a network device. Referring to FIG. 7, the signal descrambling apparatus 200 may
include a receiving unit 201 and a processing unit 202, where the receiving unit 201 is
configured to receive a signal, and the processing unit 202 is configured to
descramble the signal by using a scrambling sequence.

[0451] The scrambling sequence used by the processing unit 101 {o scramble the
signal and the scrambling sequence used by the processing unit 202 to descramble the
signal may be understood as the same scrambling sequence.

[0452] In a possible implementation, the initial value of the scrambling sequence
used by the processing unit 101 and the processing umit 202 to generate the
scrambling sequence may be generated according to a time unit number
corresponding to a frame structure parameter used for transmitting the signal.

[0453] The frame structure parameter includes at least one of a subcarrier spacing
configuration parameter, a slot configuration parameter, and a CP structure parameter.
The time unit number includes at least one of a slot number in a radio frame, a
subframe number in a radio frame, a slot number in a subframe, and an OFDM
symbol number in a slot.

[0454] In a possible example, the processing unit 101 and the processing unit 202
may determine the initial value of the scrambling sequence based on the slot number
in the radio frame. Because slot numbers in the radio frame do not overlap cach other,
occurrence of same scrambling sequences is avoided to some extent by determining
the initial value of the scrambling sequence based on the slot number in the radio
frame, and can further avoid occurrence of an interference overlapping problem to

some extent. Interference between different transmission frame structure parameters
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can be randomized, interference between different slots in a subframe can also be
randomized, and therefore, interference randomization is implemented.

[0455] In another possible example, the processing unit 101 and the processing
unit 202 may also determine the initial value of the scrambling sequence based on the
slot number in the subframe and the subframe number in the radio frame, to reflect
scrambling randomization of different subframes and different slots in the subframe,
and improve performance of interference randomization.

[0456] In still another possible example, the processing umit 101 and the
processing unit 202 may further determine the initial value of the scrambling
sequence based on the subframe number in the radio frame.

[0457] In another possible implementation, the processing unit 101 and the
processing unit 202 may determine the initial value of the scrambling sequence based
on a scrambling identity.

[0458] Optionally, the processing unit 101 and the processing unit 202 may
determine the initial value of the scrambling sequence based on the scrambling
identity and the time unit number corresponding (o the frame structure parameter used
for transmitting the signal.

[0459] The scrambling identity may include at least one of a terminal identity, a
cell identity, a code block group configuration parameter, a frame structure parameter,
a bandwidth part configuration parameter, a QCL configuration parameter, a control
channel resource configuration parameter, and a codeword configuration parameter.
[0460] Specifically, the processing unit 101 and the processing unit 202 may
determine, according to a type of a channel on which the signal is transmitted or a
type of the signal, the scrambling identity used for generating the initial value of the
scrambling sequence.

[0461] In a possible example, the processing unit 101 and the processing unit 202
may determine the initial value of the scrambling sequence based on the terminal
identity and the time unit number corresponding to the frame structure parameter used
for transmitting the signal.

[0462] In another possible example, the processing unit 101 and the processing
unit 202 may determine the initial value of the scrambling sequence based on the code
block group configuration parameter and the time unit number corresponding to the
frame structure parameter used for transmitting the signal.

[0463] In still another possible example, the processing umit 101 and the
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processing unit 202 may determine the initial value of the scrambling sequence based
on the QCL configuration parameter and the time unit number corresponding to the
frame structure parameter used for transmitting the signal.

[0464] In still another possible example, the processing umit 101 and the
processing unit 202 may determine the initial value of the scrambling sequence based
on the bandwidth part configuration parameter and the time unit number
corresponding to the frame structure parameter used for transmitting the signal.

[0465] In still another possible example, the processing umit 101 and the
processing unit 202 may determine the initial value of the scrambling sequence based
on the control channel resource configuration parameter and the time unit number
corresponding to the frame structure parameter used for transmitting the signal.

[0466] In still another possible example, the processing umit 101 and the
processing unit 202 may determine the initial value of the scrambling sequence based
on the codeword configuration parameter and the time unit number corresponding to
the frame structure parameter used for transmitting the signal.

[0467] In still another possible example, the processing unit 101 and the
processing unit 202 may determine the initial value of the scrambling sequence based
on the frame structure parameter or a subcarrier spacing.

[0468] In still another possible implementation, a coefficient parameter of a
previous term in an initialization formula used by the processing unit 101 and the
processing unit 202 for determining the initial value of the scrambling sequence may
be determined according to value ranges of variables and values of coefficient
parameters of several subsequent terms.

[0469] The processing unit 101 and the processing unit 202 may determine, in one
or a combination of the following manners, a value of a coefficient parameter in the
mitialization formula used for determining the initial value of the scrambling
sequence: determining according to a subcarrier spacing parameter u and a slot format;
determining according to a subcarrier spacing parameter p; and determining according
to a maximum quantity of slots.

[0470] It may be understood that, in the embodiments of this application, in the
process of determining the initial value of the scrambling sequence by the signal
scrambling apparatus 100 and the signal descrambling apparatus 200, any one of the
determining manners in the foregoing method embodiments may be used for

determining. For details, refer to the implementation process of determining the initial
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value of the scrambling sequence in the foregoing method embodiments. In addition,
for concepts related to the technical solutions provided by the embodiments of this
application, explanations, detailed descriptions, and other steps, refer to the
descriptions about these contents in the foregoing method or other embodiments.
Details are not described herein.

[0471] It may be understood that, the division of each umit in the foregoing signal
scrambling apparatus 100 and signal descrambling apparatus 200 is merely logical
function division. In an actual implementation, the units may be all or partially
integrated in a physical entity, or may be separated physically. In addition, all the
units may be implemented in a form of software invoked by a processing element, or
may be implemented in a form of hardware; or some units are implemented in a form
of software invoked by a processing clement, and some units are implemented in a
form of hardware. For example, the processing unit may be a processing element
disposed separately, or may be implemented in a chip of the communications
apparatus. In addition, the processing unit may be stored in a memory of the
communications apparatus in a lorm of a program, and invoked by a processing
element of the communications apparatus to perform the function of the umit.
Implementations of other units are similar to this. In addition, the units are all or
partially integrated, or may be implemented separately. Herein the processing eclement
may be an integrated circuit, and have a signal processing capability. In an
implementation process, steps of the foregoing methods and the foregoing units can
be implemented by using a hardware integrated logical circuit in the processor
element, or by using instructions in a form of software. In addition, the receiving unit
is a unit controlling reception, and may receive information sent by another
communications apparatus through a receiving apparatus of the communications
apparatus, for example, an antenna and radio frequency apparatus. The sending unit is
a unit controlling sending, and may send information to another communications
apparatus through a sending apparatus of the communications apparatus, for example,
an antenna and radio frequency apparatus.

[0472] For example, the units may be one or more integrated circuits configured
to implement the foregoing method, for example, one or more application-specific
mtegrated circuits (ASIC), or one or more microprocessors (digital signal processor,
DSP), or one or more field programmable gate arrays (Field Programmable Gate

Array, FPGA). For another example, when one of the units is implemented in a form
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of a program invoked by the processing element, the processing element may be a
general-purpose processor, for example, a central processing unit (CPU) or another
processor that can invoke a program. For another example, the units may be
itegrated and implemented in a form of a system-on-a-chip (SOC).

[0473] Referring to FIG. 8, FIG. 8 is a schematic structural diagram of a
communications apparatus according to an embodiment of this application. The
communications apparatus may be the network device in the foregoing embodiment,
and configured to implement an operation of the signal scrambling apparatus 100 or
the signal descrambling apparatus 200 in the foregoing embodiment. As shown in FIG.
8, the communications apparatus includes an antenna 110, a radio frequency apparatus
120, and a baseband apparatus 130. The antenna 110 is connected to the radio
frequency apparatus 120. In an uplink direction, the radio frequency apparatus 120
recetves, through the antenna 110, information sent by a terminal, and sends the
information sent by the terminal, to the baseband apparatus 130 for processing. In a
downlink direction, the baseband apparatus 130 processes information of the terminal
and sends the information to the radio [requency apparatus 120, and the radio
frequency apparatus 120 processes the information of the terminal and then sends the
information to the terminal through the antenna 110.

[0474] The baseband apparatus 130 may be a physical apparatus, or may include
at least two apparatuses that are separated physically, for example, including a CU
and at least one DU. The DU and the radio frequency apparatus 120 may be integrated
in an apparatus, or may be separated physically. Division of protocol layers for the at
least two apparatuses that are separated physically in the baseband apparatus 130 is
not limited. For example, the bascband apparatus 130 is configured to perform
processing of protocol layers such as an RRC layer, a Packet Data Convergence
Protocol (PDCP) layer, a radio link control (RLC) layer, a MAC (Media Access
Control) layer, and a physical layer. Division may be performed between any two
protocol layers, so that the baseband apparatus includes two apparatuses that are
separated physically and configured to perform processing of the respective
responsible protocol layers. For example, division is performed between RRC and
PDCP. For another example, division is performed between PDCP and RLC. In
addition, division may be performed in a protocol layer. For example, a part of a
protocol layer and protocol layers above the protocol layer are assigned to an

apparatus, and remaining parts of the protocol layer and protocol layers below the
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protocol layer are assigned to another apparatus. The signal scrambling apparatus 100
or the signal descrambling apparatus 200 may be located in one of the at least two
apparatuses that are separated physically in the baseband apparatus 130.

[0475] The communications apparatus provided by the embodiment of this
application may include a plurality of baseband boards. A plurality of processing
elements may be integrated on the baseband board to implement required functions.
The baseband apparatus 130 may include at least one baseband board, and the signal
scrambling apparatus 100 or the signal descrambling apparatus 200 may be located in
the baseband apparatus 130. In an implementation, each umit shown in FIG. 6 or FIG.
7 is implemented in a form of a program invoked by a processing element. For
example, the baseband apparatus 130 includes a processing clement 131 and a storage
element 132. The processing element 131 invokes a program stored in the storage
element 132 to perform the method performed by the network device in the foregoing
method embodiment. In addition, the baseband apparatus 130 may further include an
mterface 133, configured to exchange information with the radio frequency apparatus
120. The interface is, [or example, a common public radio interface (CPRI). When the
baseband apparatus 130 and the radio frequency apparatus 120 are deployed together
physically, the interface may be an intra-board interface or an inter-board interface,
and herein the board is a circuit board.

[0476] In another implementation, units shown in FIG. 6 or FIG. 7 may be one or
more processing clements configured to implement the method performed by the
network device. The one or more processing clements are disposed in the baseband
apparatus 130. The one or more processing clements may be an integrated
circuit/integrated circuits, for example, one or more ASICs, or one or more DSPs, or
one or more FPGAs. The integrated circuits may be integrated to form a chip.

[0477] For example, units shown in FIG. 6 or FIG 7 may be integrated, and
implemented in a form of a system-on-a-chip (SOC). For example, the baseband
apparatus 130 includes a SOC chip configured to implement the foregoing method.
The processing clement 131 and the storage element 132 may be integrated in the chip,
and the processing element 131 invokes the program stored in the storage element 132
to implement the foregoing method performed by the network device. Alternatively, at
least one integrated circuit may be integrated in the chip and configured to implement
the foregoing method performed by the network device. Alternatively, with reference

to the foregoing implementation, functions of some umits are implemented in a form
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of a program invoked by the processing element, and functions of some units are
implemented in a form of an integrated circuit.

[0478] Whichever manner is used, in conclusion, the signal scrambling apparatus
100 or the signal descrambling apparatus 200 used for the communications apparatus
such as a network device includes at least one processing clement and a storage
element, where the at least one processing clement is configured to perform the signal
scrambling or descrambling method provided by the foregoing method embodiment.
The processing element may perform, in a first manner, that is, in a manner of
executing a program stored in a storage element, some or all steps performed by the
signal scrambling apparatus 100 or the signal descrambling apparatus 200 in the
foregoing method embodiment; or may perform, in a second manner, that is, in a
manner of combining a hardware integrated logical circuit in the processor element
with instructions, some or all steps performed by the signal scrambling apparatus 100
or the signal descrambling apparatus 200 in the foregoing method embodiment; and
the first manner and the second manner may be combined to perform some or all steps
performed by the network device in the {oregoing method embodiment.

[0479] As described above, herein the processing clement may be a
general-purpose processor, for example, a central processing unit (CPU), or may be
one or more integrated circuits configured to implement the foregoing method, for
example, one or more application-specific integrated circuits (ASIC), or one or more
microprocessors (digital signal processor, DSP), or one or more field programmable
gate arrays (Field Programmable Gate Array, FPGA).

[0480] The storage element may be a memory, or may be a collective term for a
plurality of storage elements.

[0481] Referring to FIG. 9, FIG 9 is a schematic structural diagram of a
communications apparatus according to an embodiment of this application. The
communications apparatus may be the terminal in the foregoing embodiment, and
configured to implement an operation of the signal scrambling apparatus 100 or the
signal descrambling apparatus 200 in the foregoing embodiment. As shown in FIG. 9,
the communications apparatus includes an antenna 210, a radio frequency apparatus
220, and a baseband apparatus 230. The antenna 210 is connected to the radio
frequency apparatus 220. In a downlink direction, the radio frequency apparatus 220
receives, through the antenna 210, information sent by a network device, and sends

the information sent by the network device, to the baseband apparatus 230 for
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processing. In an uplink direction, the baseband apparatus 230 processes information
of the terminal and sends the information to the radio frequency apparatus 220, and
the radio frequency apparatus 220 processes the information of the terminal and then
sends the information to the network device through the antenna 210.

[0482] The baseband apparatus 230 may include a modulation/demodulation
subsystem, configured to implement data processing in each communications protocol
layer. The baseband apparatus 230 may further include a central processing subsystem,
configured to implement processing of an operating system and an application layer
of the terminal. In addition, the baseband apparatus 230 may further include other
subsystems, for example, a multimedia subsystem and a peripheral subsystem, where
the multimedia subsystem is configured to implement control on a terminal camera,
screen display, or the like, and the peripheral subsystem is configured to implement
connections to other devices. The modulation/demodulation subsystem may be a chip
disposed separately. Optionally, the signal scrambling apparatus 100 or the signal
descrambling apparatus 200 may be implemented in the modulation/demodulation
subsystem.

[0483] In an implementation, each unit shown in FIG. 6 or FIG. 7 is implemented
in a form of a program invoked by a processing element. For example, a subsystem of
the baseband apparatus 230 such as the modulation/demodulation subsystem includes
a processing clement 231 and a storage element 232, and the processing element 231
invokes a program stored in the storage element 232 to perform the method performed
by the terminal in the foregoing method embodiment. In addition, the bascband
apparatus 230 may further include an interface 233, configured to exchange
information with the radio frequency apparatus 220.

[0484] In another implementation, units shown in FIG. 6 or FIG. 7 may be one or
more processing clements configured to implement the method performed by the
terminal. The one or more processing elements are disposed in a subsystem of the
baseband apparatus 230 such as the modulation/demodulation subsystem. Herein the
one or more processing elements may be an integrated circuit/integrated circuits, for
example, one or more ASICs, or one or more DSPs, or one or more FPGAs. The
mtegrated circuits may be integrated to form a chip.

[0485] For example, units shown in FIG. 6 or FIG 7 may be integrated, and
implemented in a form of a system-on-a-chip (SOC). For example, the baseband

apparatus 230 includes a SOC chip configured to implement the foregoing method.
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The processing clement 231 and the storage element 232 may be integrated in the chip,
and the processing element 231 invokes the program stored in the storage element 232
to implement the foregoing method performed by the terminal. Alternatively, at least
one integrated circuit may be integrated in the chip and configured to implement the
foregoing method performed by the terminal. Alternatively, with reference to the
foregoing implementation, functions of some units are implemented in a form of a
program invoked by the processing element, and functions of some units are
implemented in a form of an integrated circuit.

[0486] Whichever manner is used, in conclusion, the signal scrambling apparatus
100 or the signal descrambling apparatus 200 used for the communications apparatus
such as a terminal includes at least one processing element and a storage clement,
where the at least one processing clement is configured to perform the method
performed by the terminal in the foregoing method embodiment. The processing
element may perform, in a first manner, that is, in a manner of executing a program
stored in a storage element, some or all steps performed by the terminal in the
foregoing method embodiment; or may perform, in a second manner, thal is, in a
manner of combining a hardware integrated logical circuit in the processor element
with instructions, some or all steps performed by the terminal in the foregoing method
embodiment; and the first manner and the second manner may be combined to
perform some or all steps performed by the terminal in the foregoing method
embodiment.

[0487] As described above, hercin the processing eclement may be a
general-purpose processor, for example, a central processing unit (central processing
unit, CPU), or may be one or more integrated circuits configured to implement the
foregoing method, for example, one or more application-specific integrated circuits
(application-specific integrated circuit, ASIC), or one or more microprocessors
(digital signal processor, DSP), or onc or more field programmable gate arrays (field
programmable gate array, FPGA).

[0488] The storage element may be a memory, or may be a collective term for a
plurality of storage elements.

[0489] According to the method provided by the embodiment of this application,
an embodiment of this application further provides a communications system, where
the communications system includes the foregoing signaling scrambling apparatus

and signaling descrambling apparatus.
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[0490] An embodiment of this application further provides a signaling scrambling
apparatus, applied to a communications apparatus, where the communications
apparatus is a network device or a terminal, and includes at least one processing
element (or at least one chip) configured to perform the method in the foregoing
embodiment.

[0491] An embodiment of this application further provides a signaling
descrambling apparatus, applied to a communications apparatus, where the
communications apparatus is a network device or a terminal, and includes at least one
processing element (or at least one chip) configured to perform the method in the
foregoing embodiment.

[0492] This application provides a signal scrambling program, where the program,
when being executed by a processor, is configured to perform the method in the
foregoing embodiment.

[0493] This application provides a signal descrambling program, where the
program, when being executed by a processor, is configured to perform the method in
the [oregoing embodiment.

[0494] This application further provides a program product, for example, a
computer readable storage medium, including the foregoing signal scrambling
program or signal descrambling program.

[0495] A person skilled in the art should understand that the embodiments of this
application may be provided as a method, a system, or a computer program product.
Therefore, the embodiments of this application may use a form of hardware only
embodiments, software only embodiments, or embodiments with a combination of
software and hardware. Morcover, the embodiments of this application may use a
form of a computer program product that is implemented on one or more
computer-usable storage media (including but not limited to a disk memory, a
CD-ROM, an optical memory, and the like) that include computer-usable program
code.

[0496] The embodiments of this application are described with reference to the
flowcharts and/or block diagrams of the method, the device (system), and the
computer program product according to the embodiments of this application. It should
be understood that computer program instructions may be used to implement each
process and/or each block in the flowcharts and/or the block diagrams and a

combination of a process and/or a block in the flowcharts and/or the block diagrams.
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These computer program instructions may be provided for a general-purpose
computer, a dedicated computer, an embedded processor, or a processor of any other
programmable data processing device to generate a machine, so that the instructions
executed by a computer or a processor of any other programmable data processing
device generate an apparatus for implementing a specific function in one or more
processes in the flowcharts and/or in one or more blocks in the block diagrams.

[0497] These computer program instructions may be stored in a computer
readable memory that can instruct the computer or any other programmable data
processing device to work in a specific manner, so that the instructions stored in the
computer readable memory generate an artifact that includes an instruction apparatus.
The instruction apparatus implements a specific function in one or more processes in
the flowcharts and/or in one or more blocks in the block diagrams.

[0498] These computer program instructions may be loaded onto a computer or
another programmable data processing device, so that a series of operations and steps
arc performed on the computer or the another programmable device, thercby
generating computer-implemented processing. Therelore, the instructions executed on
the computer or the another programmable device provide steps for implementing a
specific function in one or more processes in the flowcharts and/or in one or more

blocks in the block diagrams.
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CLAIMS

What is claimed is:

1. A scrambling sequence generating method, comprising:

determining, by a communications apparatus, an initial value based on a first
terminal identity and a slot number in a radio frame corresponding to a subcarrier
spacing configuration parameter, wherein the first terminal identity is one terminal
identity, that is indicated by a network device, of at least two terminal identities
configured by the network device for a terminal device; and

generating, by the communications apparatus, a scrambling sequence based on
the initial value.

2. The method according to claim 1, wherein the initial value is further
determined based on an orthogonal frequency division multiplexing (OFDM) symbol
number in a slot.

3. The method according to claim 1, wherein when the communications
apparalus is applied to the network device, the method [urther comprises:

configuring the at least two terminal identities for the terminal device; and

indicating, to the terminal device, the first terminal identity.

4. The method according to claim 1, wherein when the communications
apparatus is located in the terminal device, the method further comprises:

receiving the at least two terminal identities configured by the network device;
and

receiving an indication from the network device to determine the first terminal
identity, wherein the indication is used to indicate the first terminal identity.

5. The method according to claim 4, wherein the at least two terminal identities
arc configured by higher layer signaling, and the indication is carried by physical
layer signaling.

6. The method according to any one of claims 1 to 5, further comprising:

transmitting, by the communications apparatus, a signal scrambled by the
scrambling sequence, wherein the subcarrier spacing configuration parameter is used
for transmitting the signal.

7. The method according to any one of claims 1 to 5, further comprising:

receiving, by the communications apparatus, a signal according to the scrambling

sequence, wherein the subcarrier spacing configuration parameter is used for
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receiving the signal.

8. A scrambling sequence generating apparatus, comprising a processor
configured to execute a program stored in a memory, wherein the program, when
executed by the processor, causes the apparatus to:

determine an initial value based on a first terminal identity and a slot number in a
radio frame corresponding to a subcarrier spacing configuration parameter, wherein
the first terminal identity is one terminal identity, that is indicated by a network device,
of at least two terminal identities configured by the network device for a terminal
device; and

generate a scrambling sequence based on the initial value.

9. The apparatus according to claim 8, whercin the initial value is further
determined based on an orthogonal frequency division multiplexing (OFDM) symbol
number in a slot.

10. The apparatus according to claim 8, wherein the apparatus is applied to the
network device, and the program, when executed by the processor, causes the
apparatus lo:

configure the at least two terminal identities for the terminal device; and

indicate, to the terminal device, the first terminal identity.

11. The apparatus according to claim 8, wherein the apparatus is applied to the
terminal device, and the program, when executed by the processor, causes the
apparatus to:

receive the at least two terminal identities configured by the network device; and

receive an indication from the network device to determine the first terminal
identity, wherein the indication is used to indicate the first terminal identity.

12. The apparatus according to claim 11, wherein the at least two terminal
identities are configured by higher layer signaling, and the indication is carried by
physical layer signaling.

13. The apparatus according to any onc of claims 8 to 12, wherein the program,
when executed by the processor, causes the apparatus to:

transmit a signal scrambled by the scrambling sequence, wherein the subcarrier
spacing configuration parameter is used for transmitting the signal.

14. The apparatus according to any onc of claims 8 to 12, wherein the program,
when executed by the processor, causes the apparatus to:

receive a signal according to the scrambling sequence, wherein the subcarrier
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spacing configuration parameter is used for receiving the signal.

15. A scrambling sequence genecrating apparatus, comprising a processing unit
configured to:

determine an initial value based on a first terminal identity and a slot number in a
radio frame corresponding to a subcarrier spacing configuration parameter, wherein
the first terminal identity is one terminal identity, that is indicated by a network device,
of at least two terminal identities configured by the network device for a terminal
device; and

generate a scrambling sequence based on the initial value.

16. The apparatus according to claim 15, wherein the processing unit is
configured to:

determine the initial value further based on an orthogonal frequency division
multiplexing (OFDM) symbol number in a slot.

17. The apparatus according to claim 15, wherein the apparatus is applied to the
network device, and further comprises a sending unit, configured to:

configure the at least two terminal identities [or the terminal device; and

indicate, to the terminal device, the first terminal identity.

18. The apparatus according to claim 15, wherein the apparatus is applied to the
terminal device, and further comprises a receiving unit, configured to:

receive the at least two terminal identities configured by the network device; and

receive an indication from the network device to determine the first terminal
identity, wherein the indication is used to indicate the first terminal identity.

19. The apparatus according to claim 18, wherein the at least two terminal
identities are configured by higher layer signaling, and the indication is carried by
physical layer signaling.

20. The apparatus according to any one of claims 15 to 19, further comprising:

a sending unit, configured to send a signal scrambled by the scrambling sequence,
wherein the subcarrier spacing configuration parameter is used for transmitting the
signal.

21. The apparatus according to any one of claims 15 to 19, further comprising:

a receiving unit, configured to reccive a signal according to the scrambling
sequence, wherein the subcarrier spacing configuration parameter is used for
receiving the signal.

22. A computer storage medium, wherein the computer storage medium stores a
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program, and when executed by a processor, the program is configured to implement
the method according to any one of claims 1 to 7.

23. An integrated circuit comprising a processor and a readable memory, the
readable memory storing executable instructions thereon that when executed by the

processor perform the method according to any one of claims 1 to 7.
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