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The UE determines the SR periadicity and the SR
subframe offset according to the SR configuration index.
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If a time length of a radio frame is less than the SR
periodicity, the UE determines a frame and a subframe for
sending the SR signal after shifting the SR subframe offset

from a starting subframe of a first radic frame of multiple 420
consecutive radio frames which have a total time length
equal to the SR periodicity; if a time length of a radio frame
IS equal to or greater than the SR periodicity, each radio
frame Is determined as the sending frame for the SR signal,
and if a time |ength of a radio frame is equal to the SR
periodicity, a subframe of the sending frame is determined
after shifting the SR subframe offset from the starting
subframe of the sending frame; if a time length of a radio
frame is greater than the SR periodicity, a subframe of the
sending frame is determined after shifting the SR subframe
offset from the starting subframe of a radio half-frame.
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The UE sends the SR signal to the base station in the
determined subframe of the radio frame.
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(57) Abrégée/Abstract:
A sending method and device for scheduling request (SR) signal i1s used for UE to send an uplink signal to a base station in the
long term evolution (LTE) system. The method involves that: after a starting sub-frame of the first radio frame In several consecutive
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(57) Abrege(suite)/Abstract(continued):

radio frames whose total time length Is equal to the SR cycle Is moved for a SR sub-frame deviation, a sending frame and sub-
frame for the SR signal is confirmed, when the time length of a radio frame Is less than the SR cycle; each radio frame Is confirmed
as the sending frame of the SR signal, when the time length of the radio frame Is equal to or greater than SR cycle, and: a starting
sub-frame of the sending frame Is moved for a SR sub-frame deviation and located to the sub-frame of the sending frame when the
time length of the radio frame time length Is equal to the SR cycle; a starting sub-frame of a radio semi-frame Is moved for a SR sub-
frame deviation and located to the sub-frame of the sending frame when the time length of the radio frame Is greater than the SR
cycle; the SR signal Is transmitted by UE to a base station on the sub-frame of the confirmed sending frame.
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several consecutive radio frames whose total time length i1s equal to the SR cycle is

moved for a SR sub-frame deviation, a sending frame and sub-frame for the SR signal
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400 BEGIN

410 SR CYCLE AND SR SUB-FRAME DEVIATION IS CONFIRMED BY
UE ACCORDING TO SCHEME INDEX OF SR

420 AFTER A STARTING SUB-FRAME OF THE FIRST RADIO FRAME
IN SEVERAL CONSECUTIVE RADIO FRAMES WHOSE TOTAL TIME
LENGTH IS EQUAL TO THE SR CYCLE IS MOVED FOR A SR SUB-
FRAME DEVIATION, A SENDING FRAME AND SUB-FRAME FCR THE SR
SIGNAL IS CONFIRMED BY UE, WHEN THE TIME LENGTH OF A RADIO
FRAME IS LESS THAN THE SR CYCLE; EACH RADIC FRAME IS
CONFIRMED AS THE SENDING FRAME OF THE SR SIGNAL, WHEN THE
TIME LENGTH OF THE RADIC FRAME IS EQUAL TO OR GREATER THAN
SR CYCLE, AND: A STARTING SUB-FRAME CF THE SENDING FRAME IS
MOVED FOR A SR SUB-FRAME DEVIATION AND LOCATED TO THE SUB-
FRAME OF THE SENDING FRAME WHEN THE TIME LENGTH OF THE
RADIO FRAME TIME LENGTH IS EQUAL TO THE SR CYCLE; A
STARTING SUB-FRAME OF A RADIO SEMI-FRAME IS MOVED FOR A SR
SUB-FRAME DEVIATION AND LOCATED TO THE SUB-FRAME OF THE
SENDING FRAME WHEN THE TIME LENGTH CF THE RADIC FRAME IS
GREATER THAN THE SR CYCLE

430 THE SR SIGNAL IS TRANSMITTED BY UE TO A BASE STATION
ON THE SUB-FRAME OF THE CONFIRMED SENDING FRAME

440 END
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A SENDING METHOD AND DEVICE FOR SCHEDULING REQUEST (SR) SIGNAL

TECHNICAL FIELD

The present invention relates to a method for sending an uplink signal in a
communication system, and particularly to a method and a corresponding device for a
mobile terminal to send a scheduling request signal to a base station in a long term

evolution (LTE) system.

BACKGROUND

Fig. 1 1s a schematic diagram illustrating a frame structure in a time division duplex
(TDD) mode in an LTE system. The frame structure is also referred to as frame structure
type 2. In the frame structure, one 10ms (which occupies 307200 Ts, with 30720 Ts/ms)
radio frame is divided into two half-frames, the length of each half-frame is 5ms (i.e.
153600 Ts), each half-frame contains 5 subframes, and the length of each subframe is
1ms. The function of each subframe is shown in Table 1. Specifically, D denotes a
downlink subframe for transmitting a downlink signal, and U denotes an uplink subframe
(also referred to as a normal uplink subframe) for transmitting an uplink signal. In
addition, one uplink/downlink subframe is divided into 2 time slots, and the length of each
time slotis 0.5ms. S denotes a special subframe, which contains three special time slots,
..e. a downlink pilot time slot (DWPTS), a guard period (GP) and an uplink pilot time slot
(UpPTS). Inan actual system, an uplink/downlink configuration index may be notified to

a user equipment (UE) through a broadcasting message.

Table 1
Configuration S}:\)Ag:i%hdipcci)ti;t Subframe number

ik :
0 o Ms D | -
1 S ms _IJ) -
2 Oms D -
3 10 ms - D - -
4 10 ms D -
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5 10 ms D S U D D D D D | D D

A frame structure in a frequency division duplex (FDD) mode in the LTE system is also
referred to as frame structure type 1, as shown in Fig. 2. One 10ms radio frame Is
divided into 20 time slots, and the length of each time slot is 0.5ms. 2 adjacent time slots
constitutes a subframe of a length of 1ms, i.e. subframe i is composed of time slot 2i and
time slot 2i+1, where i=0,1,2,...9. In the FDD mode, 10 subframes are all used for
transmitting the uplink or downlink signals, and the uplink and downlink signals are

differentiated from each other by different frequency bands.

In the LTE system, resource allocation is performed by taking a physical resource
block (PRB, which is briefly referred to as a resource block (RB)) as a unit. One PRB
occupies 12 subcarriers (a subcarrier also referred to as a resource element (RE), and
the frequency of each subcarrier is 15kHz) in a frequency domain, and occupies one time
slot in a time domain, i.e. occupies 7 SC-FDMA symbols of normal cyclic prefix (Normal
CP) or 6 SC-FDMA symbols of extended cyclic prefix (Extended CP) in the time domain.

If an uplink system bandwidth corresponds to N,; RBs in total in the frequency domain,

the indexes of the RBs are 0, 1, ..., Nq;-1, and the indexes of the REs are 0, 1, ...,

No: -N& -1, where NZ2 is the number of the subcarriers that an RB corresponds to in

the frequency domain. Taking the Normal CP for example, the structure of the PRB is

shown in Fig. 3.

A scheduling request (SR) is a request signal sent from a UE to a base station when
the UE hopes to send signals at a higher data rate. It is specified that the SR signal is
transmitted over a physical uplink control channel (PUCCH). The UE acquires a

corresponding SR periodicity and subframe offset according to an SR configuration index

lsr sent from the base station, as shown in Table 2.

Table 2
SR confiz:ration index SR periodicity (ms) SR subframe offset
0-4 | - B »
514 10 sr 70

15-34 20 T
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35-74 40 lsg -39
75—154 80 g - 75
155 OFF N/A

For example, if the SR configuration index [/, sent from the base station is 6, the UE
can find that the SR periodicity is 10ms and the SR subframe offset is [/, -5=6-5=1 from
Table 2.

According to the above-mentioned table, it is only determined how the UE can obtain a

sending periodicity for the SR signal and the subframe offset thereof according to /., but

it is not indicated in which subframe of radio frame the UE sends the SR signal. This
means that the UE cannot be ensured to utilize the radio frame sufficiently and effectively,
and this even causes that the SR signal sent from the UE may not be received reliably by
the base station. Therefore, it is currently required to propose a method which can allow
the UE to determine the radio frame and subframe for sending the SR signal according to

the SR sending periodicity and the subframe offset.

SUMMARY

The technical problem to be solved in the present invention is to provide a method and
device for sending a scheduling request signal, which can ensure that every radio frame
Is utilized sufficiently and effectively when a terminal sends the SR signal to a base

station.

To solve the above-mentioned problem, the present invention provides a method for
sending an SR signal, which is used for a UE in an LTE system to send an uplink signal to

a base station, the method comprises:

the UE determines a radio frame and a subframe for sending the SR signal: if a time
length of a radio frame is less than an SR periodicity, a sending frame and a subframe for
the SR signal are determined after shifting an SR subframe offset from a starting
subframe of a first radio frame of multiple consecutive radio frames which have a total
time length equal to the SR periodicity; if a time length of a radio frame is equal to or
greater than the SR periodicity, each radio frame is determined as the sending frame for
the SR signal, and if a time length of a radio frame is equal to the SR periodicity, a

subframe of the sending frame is determined after shifting the SR subframe offset from

3
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the starting subframe of the sending frame; and if a time length of a radio frame iIs
greater than the SR periodicity, a subframe of the sending frame is determined after

shifting the SR subframe offset from the starting subframe of a radio half-frame; and

the UE sends the SR signal to the base station in the determined subframe of the

sending frame.

Further, the process of that the UE determines the radio frame and the subframe for

sending the SR signal may comprise:

the UE may determine that a system frame number n, of the sending frame satisfies
an equation (10xn,)modNg, , =0 if the SR subframe offset is 0; and the UE may

determine that a system frame number n, of the sending frame satisfies an equation

pr—— i

N A
OFFSET,SR
10 x n, —

. L 10 ]

bkt
— —

modNg, » =0 if the SR subframe offset is not 0; and

the UE may determine the subframe of the sending frame according to a time slot

)
index n, that satisfies an equation [%S—J-NOFFSET'SRmodWJmodNSR_p =0;
\

in the above-mentioned equations, mod is a modulus operator, Ng; , is the SR

periodicity, Noerserse 1S the SR subframe offset, and | | is a floor operator.

Further, the process of that the UE determines the radio frame and the subframe for

sending the SR signal may comprise:

the UE may determine  an n that satisfies an  equation

(10xn, +|n,/2]-Norrserse JMOdNg, , =0 a@s a system frame number of the sending

frame, and may determine the subframe of the sending frame according to a time slot

index n; that satisfies the equation, where mod is a modulus operator, Ny, , is the SR

periodicity, Nogrsersr 1S the SR subframe offset, and | | is a floor operator.

Further, before the UE determines the radio frame and the subframe for sending the
SR signal, the method may further comprise: the UE may determine the SR periodicity
and the SR subframe offset according to an SR configuration index sent from the base
station, namely the SR configuration index 0~155 may be divided into 6 portions: 0~4,

5~14, 15~34, 35~74, 75~154 and 155, which is used for indicating that the corresponding

4
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SR periodicity is 5ms, 10ms, 20ms, 40ms, 80ms and OFF respectively;, and the
subframe offset of the first portion is equal to the corresponding SR configuration index of
the portion; the subframe offset of any other portion is equal to the corresponding SR
configuration index of the portion minus a summation of the SR periodicity of every

portion prior to the portion; and OFF indicates periodicity closure.

To solve the above-mentioned problem, the present invention provides a device for
sending a SR signal, which is used for a UE in an LTE system to send an uplink signal to
a base station, the device comprises a radio frame and subframe determining module

and a sending module which are connected with each other, wherein

the radio frame and subframe determining module is used for determining a radio
frame and a subframe thereof for sending the SR signal according to an SR subframe
offset and an SR periodicity: if a time length of a radio frame is less than the SR
periodicity, a sending frame and a subframe for the SR signal are determined after shifting
the SR subframe offset from a starting subframe of a first radio frame of multiple
consecutive radio frames which have a total time length equal to the SR periodicity; if a
time length of a radio frame is equal to or greater than the SR periodicity, each radio
frame is determined as the sending frame for the SR signal, and if a time length of a radio
frame is equal to the SR periodicity, a subframe of the sending frame is determined after
shifting the SR subframe offset from the starting subframe of the sending frame; if atime
length of a radio frame is greater than the SR periodicity, a subframe of the sending frame
is determined after shifting the SR subframe offset from the starting subframe of a radio
half-frame; and for outputting the determined radio frame and the subframe thereof for

sending the SR signal to the sending module; and

the sending module is used for sending the SR signal to the base station in the

determined subframe of the sending frame.

Further, the process of that the radio frame and subframe determining module

determines the radio frame and the subframe thereof for sending the SR signal may

mean that the radio frame and subframe determining module may be used for:

determining a system frame number n, of the sending frame satisfies an equation

(10xn, )modNg; , =0 if the SR subframe offset is 0; and determining a system frame

number n, of the sending frame satisfies an equation
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A
EOFFSET,SR

10x{ n, — —
_ \ .10 -/ ]

modNg; » =0 if the SR subframe offset is not 0; and

determining the subframe of the sending frame according to a time slot index n, that

n
satisfies an equation ( -iJ - NorrsersgMod ijod Ngz p =0,

2

-

in the above-mentioned equations, mod is a modulus operator, Ny , is the SR

periodicity, Nosrsersr iS the SR subframe offset, and | | is a floor operator.

Further, the process of that the radio frame and subframe determining module
determines the radio frame and the subframe thereof for sending the SR signal may

mean that the radio frame and subframe determining module may be used for:

determining an n, that satisfies an equation (10><nf +Lns/2_|-NOFFSET,SR)modNSR__P =0

as a system frame number of the sending frame, and determining the subframe of the

sending frame according to a time slotindex n, that satisfies the equation, where mod is

a modulus operator, Ng; , is the SR periodicity, Nozsersr i the SR subframe offset,

and | | is a floor operator.

Further, the device may further comprise an SR periodicity and subframe offset

determining module connected to the radio frame and subframe determining module,

the SR periodicity and subframe offset determining module may be used for
determining the SR periodicity and the SR subframe offset according to an SR
configuration index sent from the base station, namely the SR configuration index 0~155
may be divided into 6 portions: 0~4, 5~14, 15~34, 35~74, 75~154 and 155 which is used
for indicating that the corresponding SR periodicity is 5ms, 10ms, 20ms, 40ms, 80ms and
OFF respectively; and the subframe offset of the first portion is equal to the
corresponding SR configuration index of the portion; the subframe offset of any other
portion is equal to the corresponding SR configuration index of the portion minus a
summation of the SR periodicity of every portion prior to the portion; OFF indicates
periodicity closure; and for outputting the determined SR periodicity and SR subframe

offset to the radio frame and subframe determining module.

According to the method and device provided by the present invention, the terminal

can complete a whole mapping process from the SR periodicity and subframe offset to

6
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the specific sending subframe when it sends the SR signal to the base station. Sinceitis
ensured that the receiving position of the base station is identical to the sending position

of a mobile phone, and also that there are as much as suitable radio frames in a radio
frame number periodicity being used for sending the SR signal, it can be ensured that the
SR signal sent from the UE can be received reliably by the base station, and also ensured

that the UE utilizes the radio frame sufficiently and effectively.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a schematic diagram illustrating a frame structure in a TDD mode in an LTE

system,;

Fig. 2 is a schematic diagram illustrating a frame structure in an FDD mode in the LTE

system;
Fig. 3 is a schematic diagram illustrating a structure of a PRB;

Fig. 4 is a flow chart illustrating a method for sending an SR signal according to the

present invention; and

Fig. 5 is a block diagram illustrating a structure of a device for sending the SR signal in

a UE according to the present invention.

DETAILED DESCRIPTION

A method for sending a scheduling request signal according to the present invention is
used for a UE in an LTE system to send an uplink signal to a base station. The method
which is implemented by a corresponding device in the UE includes: the UE determines
an SR periodicity and an SR subframe offset according to an SR configuration index; ifa
time length of a radio frame is less than the SR periodicity, the UE determines a frame and
a subframe for sending the SR signal after shifting the SR subframe offset from a starting
subframe of a first radio frame of multiple consecutive radio frames which have a total
time length equal to the SR periodicity; if a time length of a radio frame is equal to or
greater than the SR periodicity, each radio frame is determined as the sending frame for
the SR signal, and if a time length of a radio frame is equal to the SR periodicity, a
subframe of the sending frame is determined after shifting the SR subframe offset from
the starting subframe of the sending frame; if a time length of a radio frame is greater
than the SR periodicity, a subframe of the sending frame is determined after shifting the

SR subframe offset from the starting subframe of a radio half-frame; and the UE sends

7
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the SR signal to the base station in the determined subframe of the radio frame.

If a time length of a radio frame is less than the SR periodicity, the process of that the
UE determines a frame and a subframe for sending the SR signal after shifting the SR
subframe offset from a starting subframe of a first radio frame of multiple consecutive
radio frames which have a total time length equal to the SR means: taking the starting
subframe of the first radio frame of multiple consecutive radio frames which have a total
time length equal to the SR periodicity as a starting position, taking the subframe which is
positioned after shifting the SR subframe offset from the starting frame as the sending
subframe for the SR signal, and taking the radio frame which the subframe belongs to as

the sending frame for the SR signal.

If a time length of a radio frame is equal to the SR periodicity, the process of that a
subframe of the sending frame is determined after shifting the SR subframe offset from
the starting subframe of the sending frame means: taking the starting subframe of the
sending frame as the starting position, and taking the subframe which is positioned after
shifting the SR subframe offset from the starting frame as the sending subframe for the

SR signal.

If a time length of a radio frame is greater than the SR periodicity, the process of that a
subframe of the sending frame is determined after shifting the SR subframe offset from
the starting subframe of a radio half-frame means: taking the starting subframe of the
radio half-frame as the starting position, and taking the subframe which is positioned after
shifting the SR subframe offset from the starting frame as the sending subframe for the

SR signal.

The above-mentioned method and the corresponding device will be explained and
described in detail hereinafter with reference to the accompanying drawings and
preferred embodiments. These embodiments are merely for explanation, and the

present invention is not limited thereto.

Fig. 4 is a flow chart illustrating a method for sending an SR signal according to the

present invention. The procedure includes the following steps.

Step 410: The UE determines the SR periodicity and the SR subframe offset

according to the SR configuration index. The determination method is as shown in Table
2.

Step 420: The UE determines the radio frame for sending the SR and the sub-frame

8
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thereof according to the SR periodicity and the SR subframe offset.

The determination method is as follows: if a time length of a radio frame is less than
the SR periodicity, the UE determines a frame and a subframe for sending the SR signal
after shifting the SR subframe offset from a starting subframe of a first radio frame of
multiple consecutive radio frames which have a total time length equal to the SR
periodicity; if a time length of a radio frame is equal to or greater than the SR periodicity,
each radio frame is determined as the sending frame for the SR signal, and if a time
length of a radio frame is equal to the SR periodicity, a subframe of the sending frame is
determined after shifting the SR subframe offset from the starting subframe of the sending
frame; if a time length of a radio frame is greater than the SR periodicity, a subframe of
the sending frame is determined after shifting the SR subframe offset from the starting

subframe of a radio half-frame.

specific methods are as follows.

Method 1

The UE determines that a system frame number n, of the sending frame satisfies an

equation (10xn, )modNg, , =0 if the SR subframe offsetis 0; and the UE determines

that a system frame number n, of the sending frame satisfies an equation

p— —

( NOFFSET SR \

. L 10

h— ——t

modNg; » =0 if the SR subframe offset is not 0; and

the UE determines the subframe of the sending frame according to a time slot index

n, that satisfies an equation [ . -NOFFSET_SRmod1ijodNSR_p =0;

in the above-mentioned equations, mod is a modulus operator, Ng; , Is the SR

periodicity, Nogrserse IS the SR subframe offset, and | | is a floor operator.

Method 2

The UE determines an n, that satisfies an equation

(10xn; +| ng/2 |-Noprsersr JmodNge » =0 as a system frame number of the sending

frame, and determines the subframe of the sending frame according to a time slot index

n, that salisfies the equation, where mod is a modulus operator, Ng; , is the SR
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periodicity, N1 1S the SR subframe offset, and | | is a floor operator.

Step 430: The UE sends the SR signal to the base station in the determined

subframe of the radio frame having the system frame number n;.

Embodiment 1

If the SR periodicity N » is 5ms and the subframe offset Ngesersr 1S 2, the system

frame number n, of the subframe and the radio frame for sending the SR signal satisfies

the equation (1 0xn, +|Ng/2 |- Norrser sr )mod Ngz p =0, Where ng is the time slot index.

Neg p =5, Norrsersr =2 are introduced into the above-mentioned equation, then the

system frame number n, of the subframe and the radio frame for sending the SR signal

satisfies (10xn, +|n,/2|-2)mod5=0.
If n =0,
since Ngprsersr =2, 1, =4, 9 or n,=14, 15,

(10x0+4/2-2)mod5 =0mod5 =0, where the condition is satisfied,
(10x0+5/2-2)modS =0.5mod5 =0, where the condition is satisfied,

thus subframe 2, i.e. the 3™ subframe, satisfies the above-mentioned condition;

similarly, subframe 7, i.e. the 8" subframe, also satisfies the above-mentioned

condition; and

similarly, if n,=1,2,......, every 3" subframe and every 8" subframe satisfy the
f

above-mentioned condition.

Therefore, the UE sends the SR signal in the 3™ subframe (subframe 2,
corresponding to time slot number 4, 5) and the 8" subframe (subframe 7, corresponding

to time slot number 14, 15) of each radio frame.
Embodiment 2

If the SR periodicity Ng; , Is 10ms and the subframe offset Ngprgersg 1S 2, the

system frame number n, of the subframe and the radio frame for sending the SR signal

10
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satisfies the equation (10xn, +|Nn./2|-Nogrsersr )JMOdNge , =0, where n; is the time

slot index.

N p =10, Nogrsersg =2 are introduced into the above-mentioned equation, then the

system frame number n, of the subframe and the radio frame for sending the SR signal

s satisfies (10xn, +|n,/2]-2)mod10=0.
If n =0,
since Ngprsersr =2, N,=4, 5 or n,=14, 15,

(10x0+4/2-2)mod10=0mod10=0, where the condition is satisfied,
(10x0+5/2-2)mod10=0.5mod10=0, where the condition is satisfied,

10 thus subframe 2, i.e. the 3™ subframe, satisfies the above-mentioned condition; and
(10x0+14/2-2)mod10=5mod10=>5, where the condition is not satisfied,
(10x0+15/2-2)mod10=5.5mod10=>5, where the condition is not satisfied,

thus subframe 7, i.e. the 8™ subframe, does not satisfy the above-mentioned

condition.

15 Similarly, iIf n.=1,2,..... ., every 3" subframe satisfies the above-mentioned condition.

Therefore, the UE sends the SR signal in the 3™ subframe (subframe 2,

corresponding to time slot number 4, 5) of each radio frame.

Embodiment 3

If the SR periodicity Ng, , is 20ms and the subframe offset Npgpeersr 18 12, the

20 system frame number n, of the subframe and the radio frame for sending the SR signal

satisfies the equation (10><nlr +LnSIZJ-NOFFSET’SR)modNSR_P =0, where n_ Is the time

slot index.

If n,=0,
since Nopesersr =12, N =4, 5,
25 (10x0+4/2-2)mod20=0mod20 =0, where the condition is satisfied,
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(10x0+5/2-2)mod20=0.5mod20=0, where the condition is satisfied,

thus the 3™ subframe, i.e. subframe 2, of the 1! radio frame satisfies the

above-mentioned condition;
if n =1,
(10x1+4/2-2)mod20=10mod20=10, where the condition is not satisfied,
(10x1+5/2-2)mod20=10.5m0d20=10, where the condition is not satisfied;
if n.=2,
(10x2+4/2-2)mod20 =20 mod20 =0, where the condition is satisfied,
(10x2+5/2-2)mod20=20.5mod20=0, where the condition is satisfied,
if n,=3,
(10%3+4/2-2)mod20=30mod20=10, where the condition is not satisfieq,
(10%3+5/2-2)mod20=0.5mod20=10, where the condition is not satisfied; and

Therefore, the UE sends the SR signal in the 3™ subframe (corresponding to time slot

number 4, 5) of the radio frame having an odd n, (the 1%, 3, 5" ...... radio frame, i.e.

n=0, n=2, n=4...... ).

Fig. 5 illustrates a device for sending the SR signal that is devised based on the

above-mentioned method in the present invention. The device 500 includes an SR
periodicity and subframe offset determining module 510, a radio frame and subframe

determining module 520 and a sending module 530 which are connected in turn.

The SR periodicity and subframe offset determining module 510 is used for
determining an SR periodicity and an SR subframe offset according to an SR
configuration index, and outputting the determined SR periodicity and SR subframe offset

to the radio frame and subframe determining module 520.
The determination method 1s shown in Table 2.

The radio frame and subframe determining module 520 is used for determining a radio

frame and a subframe for sending the SR signal according to the inputted SR periodicity

12
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and SR subframe offset, and outputting the determined radio frame and subframe to the

sending module.

If a time length of a radio frame is less than the SR periodicity, the radio frame and
subframe determining module 520 determines a frame and a subframe for sending the

5 SR signal after shifting the SR subframe offset from a starting subframe of a first radio
frame of multiple consecutive radio frames which have a total time length equal to the SR
periodicity; if a time length of a radio frame is equal to or greater than the SR periodicity,
each radio frame is determined as the sending frame for the SR signal, and if a time
length of a radio frame is equal to the SR periodicity, a subframe of the sending frame is

10  determined after shifting the SR subframe offset from the starting subframe of the sending
frame; if a time length of a radio frame is greater than the SR periodicity, a subframe of

the sending frame is determined after shifting the SR subframe offset from the starting

subframe of a radio half-frame.

The sending module 530 is used for sending the SR signal to the base station in the

15 determined subframe of the radio frame.

The foregoing is merely preferred embodiments of the present invention, and the
present invention is not limited thereto. Those skilled in the art may devise various
alterations and variations for the present invention. Any modifications, equivalents,
improvements, or the like made without departing from the spirit and principle of the

20  present invention are intended to fall into the scope of the present invention.

INDUSTRIAL APPLICABILITY

According to the present invention, the terminal can complete a whole mapping
process from the SR periodicity and subframe offset to the specific sending subframe
when it sends the SR signal to the base station, thus it can be ensured that the SR sighal

25  sent from the UE can be received reliably by the base station, and also ensured that the

UE can utilize the radio frame sufficiently and effectively.

13
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CLAIMS

What is claimed is:

1. A method for sending a scheduling request (SR) signal, which is used for a user

equipment (UE) in a long term evolution system to send an uplink signal to a base station,

5 comprising:

the UE determining a radio frame and a subframe for sending the SR signal: if atime

length of a radio frame is less than an SR periodicity, a sending frame and a subframe for

the SR signal are determined after shifting an SR subframe offset from a starting
subframe of a first radio frame of multiple consecutive radio frames which have a total

10 time length equal to the SR periodicity; if a time length of a radio frame is equal to or
greater than the SR periodicity, each radio frame is determined as the sending frame for

the SR signal, and if a time length of a radio frame is equal to the SR periodicity, a
subframe of the sending frame is determined after shifting the SR subframe offset from

the starting subframe of the sending frame, and if a time length of a radio frame Is greater

15 than the SR periodicity, a subframe of the sending frame is determined after shifting the

SR subframe offset from the starting subframe of a radio half-frame; and

the UE sending the SR signal to the base station in the determined subframe of the

sending frame.

2. The method according to claim 1, wherein the process of that the UE determines

20 the radio frame and the subframe for sending the SR signal comprises:

the UE determines that a system frame number n, of the sending frame satisfies an
equation (10xn,)modNg, , =0 if the SR subframe offset is 0; and the UE determines

that a system frame number n, of the sending frame satisfies an equation

4 N \
10x| n, — OFZSST’SR modNg » =0 if the SR subframe offset is not 0; and
o\ : 1)
25 the UE determines the subframe of the sending frame according to a time slot index
h
n. that satisfies an equation ( % -Noerser sgMod10 (modNg » =0;
| £ _ J

in the above-mentioned equations, mod is a modulus operator, Ng; , Is the SR
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periodicity, Norrsersr 1S the SR subframe offset, and | | is a floor operator.

3. The method according to claim 1, wherein the process of that the UE determines

the radio frame and the subframe for sending the SR signal comprises:

the UE determines an n, that satisfies an equation

(10xnf +Lns/2J-NOFFSET’SR)modNSRﬂP =0 as a system frame number of the sending

frame, and determines the subframe of the sending frame according to a time slot index

n. that satisfies the equation, where mod is a modulus operator, Ng; , Is the SR

periodicity, Norrsersr 1S the SR subframe offset, and | | is a floor operator.

4. The method according to any of claims 1 to 3, before the UE determines the radio
frame and the subframe for sending the SR signal, further comprising: the UE
determining the SR periodicity and the SR subframe offset according to an SR
configuration index sent from the base station, namely the SR configuration index 0~155
is divided into 6 portions: 0~4, 5~14, 15~34, 35~74, 75~154 and 155, which is used for
indicating that the corresponding SR periodicity is 5ms, 10ms, 20ms, 40ms, 80ms and
OFF respectively; and the subframe offset of the first portion is equal to the
corresponding SR configuration index of the portion; the subframe offset of any other
portion is equal to the corresponding SR configuration index of the portion minus a
summation of the SR periodicity of every portion prior to the portion; and OFF indicates

periodicity closure.

5. A device for sending a scheduling request (SR) signal, which is used for a user
equipment (UE) in a long term evolution system to send an uplink signal to a base station,
comprising a radio frame and subframe determining module and a sending module which

are connected with each other, wherein

the radio frame and subframe determining module, is used for determining a radio
frame and a sub-frame thereof for sending the SR signal according to an SR subframe
offset and an SR periodicity: if a time length of a radio frame is less than the SR
periodicity, a sending frame and a subframe for the SR signal are determined after shifting
the SR subframe offset from a starting subframe of a first radio frame of multiple
consecutive radio frames which have a total time length equal to the SR periodicity; If a
time length of a radio frame is equal to or greater than the SR periodicity, each radio

frame is determined as the sending frame for the SR signal, and if a time length of a radio

15
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frame is equal to the SR periodicity, a subframe of the sending frame is determined after
shifting the SR subframe offset from the starting subframe of the sending frame; if atime
length of a radio frame is greater than the SR periodicity, a subframe of the sending frame
is determined after shifting the SR subframe offset from the starting subframe of a radio
5 half-frame; and for outputting the determined radio frame and the sub-frame thereof for

sending the SR signal to the sending module; and

the sending module, is used for sending the SR signal to the base station In the

determined sub-frame of the sending frame.

6. The device according to claim 5, wherein the process of that the radio frame and
10 subframe determining module determines the radio frame and the subframe thereof for
sending the SR signal means that the radio frame and subframe determining module Is

used for:

determining a system frame number n, of the sending frame satisfies an equation

(10xn, )modNg, , =0 if the SR subframe offset is 0; and determining a system frame

15 number n, of the sending frame satisfies an equation
- \ \
10x| n, — —O—F:—ngfi modNg; » =0 if the SR subframe offset is not 0; and
I N 1/

determining the subframe of the sending frame according to a time slot index n; that

nS
| 2

satisfies an equation ( J-NOFFSET,SRmOd10]mOdNSR_P =0,

in the above-mentioned equations, mod is a modulus operator, Ny , is the SR

20  periodicity, Ngesersr 1S the SR subframe offset, and || is a floor operator.

7. The device according to claim 5, wherein the process of that the radio frame and
subframe determining module determines the radio frame and the subframe thereof for

sending the SR signal means that the radio frame and subframe determining module is

used  for: determining  an n, that  satisfies an  equation

25 (10xn, +|ng/2 |-Norrsersr JMOdNg, . =0 as a system frame number of the sending

frame, and determining the subframe of the sending frame according to a time slot index

n, that satisfies the equation, where mod is a modulus operator, Ny , is the SR
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periodicity, Norrserse 1S the SR subframe offset, and | | is a floor operator.

8. The device according to any of claims 5 to 7, further comprising an SR periodicity
and subframe offset determining module connected to the radio frame and subframe

determining module,

5 the SR periodicity and subframe offset determining module, is used for determining
the SR periodicity and the SR subframe offset according to an SR configuration index
sent from the base station, namely the SR configuration index 0~155 is divided into 6
portions: 0~4, 5~14, 15~34, 35~74, 75~154 and 155 which is used for indicating that the
corresponding SR periodicity is 5ms, 10ms, 20ms, 40ms, 80ms and OFF respectively;
10 and the subframe offset of the first portion is equal to the corresponding SR configuration
index of the portion; the subframe offset of any other portion is equal to the
corresponding SR configuration index of the portion minus a summation of the SR
periodicity of every portion prior to the portion; OFF indicates periodicity closure; and

for outputting the determined SR periodicity and SR subframe offset to the radio frame

15 and subframe determining module.
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Fig. 4
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