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Description
Technical Field

[0001] The presentinvention relates to a multiple antenna system, and more particularly, to a method of transmitting
a codeword by mapping the codeword to a layer in the multiple antenna system.

Background Art

[0002] Wireless communication systems are widely spread all over the world to provide various types of communication
services such as voice or data. In general, the wireless communication system is a multiple access system capable of
supporting communication with multiple users by sharing available system resources (e.g., bandwidth, transmit (Tx)
power, etc.). Examples of the multiple access system include a code division multiple access (CDMA) system, afrequency
division multiple access (FDMA) system, atime division multiple access (TDMA) system, an orthogonal frequency division
multiple access (OFDMA) system, a single carrier frequency division multiple access (SC-FDMA) system, etc.

[0003] The OFDMA is a multiple access scheme for allocating subcarriers having orthogonality to respective users.
The OFDMA can reduce inter-symbol interference (ISI) and provide a high data rate by supporting characteristics robust
to frequency selective fading of a channel. By allocating mutually independent subcarriers to the users, the OFDMA
significantly decreases a probability that a specific subcarrier is in a deep fading state with respect to all users. Therefore,
since subcarriers have a mutually independent characteristic between users, Tx power decrease and throughput im-
provement can be achieved by adaptively allocating the subcarriers to a user having a good channel condition.

[0004] Toovercome performance deterioration caused by channel fading of wireless communication, many researches
have been conducted on spatial diversity and/or spatial multiplexing using a multiple input multiple output (MIMO) system.
The MIMO system is implemented so that a transmitter and a receiver have two or more antennas, thereby providing
advantages such as a high data rate, reliability improvement, channel capacity increase, etc.

[0005] Multiple antennas are supported in Institute of electrical and electronics engineers (IEEE) 802.16 (WiIMAX) and
3rd generation partnership project (3GPP) long term evolution (LTE) for which standardization has recently been con-
ducted. As disclosed in 3GPP TS 36.211 V8.0.0 (2007-09) "Technical Specification Group Radio Access Network;
Evolved Universal Terrestrial Radio Access (E-UTRA); Physical channels and modulation (Release 8)", the 3GPP LTE
employs the OFDMA in downlink and employs the SC-FDMA in uplink.

[0006] According to the 3GPP TS 36.211 V8.0.0, the 3GPP LTE supports up to 4 antenna ports. The 3GPP Draft No.
R1-070130, entitled "Considerations on codewords to layers mapping for downlink MIMO", describes schemes for map-
ping codewords to MIMO layers for downlink MIMO in a system supporting up to a maximum of 4 layers.

The 3GPP Draft No. R1-071199, entitled "Codeword-to-Layer Mapping for E-UTRA MIMO", describes codeword-to-
layer mappings for rank-4 MIMO transmissions in a E-UTRA system.

The 3GPP Draft No. R1-070235, entitled "Codeword to layer mapping for SU-MIMQ", describes codeword-to-layer
mappings for Single User MIMO transmissions with a maximum number of codewords for downlink MIMO equal to 2,
and a maximum number of layers equal to 4.

However, the number of antenna ports is expected to be greater than that in a next generation wireless communication
system requiring a higher maximum data rate. Therefore, there is a need for a method of supporting 4 or more antenna
ports in a multiple antenna system.

Disclosure of Invention

Technical Problem

[0007] The present invention provides a method of transmitting a codeword in a multiple antenna system.
Technical Solution

[0008] To facilitate full understanding of the invention, this description includes examples and technical background
information that do not fall in the scope of the claimed subject-matter. In an aspect, a method of data transmission in a
multiple antenna system is provided as set forth in the appended claims.

[0009] In another aspect, a transmitter is provided as set forth in the appended claims.

[0010] In still another aspect, a method of receiving data in a multiple antenna system is provided as set forth in the
appended claims.

[0011] In still another aspect, a receiver is provided as set forth in the appended claims.
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Advantageous Effects

[0012] A multiple antenna system having 6 or 8 antenna ports can be implemented, and an improved data rate and
quality of service (QoS) can be supported.

Brief Description of Drawings
[0013]

FIG. 1 shows a wireless communication system.

FIG. 2 is a block diagram showing a transmitter having multiple antennas according to an embodiment of the present
invention.

FIG. 3 shows layer mapping according to a 1st embodiment of the present invention.

FIG. 4 shows extended mapping when layer mapping is performed according to a 1st embodiment of the present
invention.

FIG. 5 shows layer mapping according to a 2nd embodiment of the present invention.

FIG. 6 shows extended mapping when layer mapping is performed according to a 2nd embodiment of the present
invention.

FIG. 7 shows layer mapping according to a 3rd embodiment of the present invention.

FIG. 8 shows extended mapping when layer mapping is performed according to a 3rd embodiment of the present
invention.

FIG. 9 shows layer mapping according to a 4th embodiment of the present invention.

FIG. 10 shows extended mapping when layer mapping is performed according to a 4th embodiment of the present
invention.

FIG. 11 shows layer mapping according to a 5th embodiment of the present invention.

FIG. 12 shows extended mapping when layer mapping is performed according to a 5th embodiment of the present
invention.

FIG. 13 shows layer mapping according to a 6th embodiment of the present invention.

FIG. 14 shows extended mapping when layer mapping is performed according to a 6th embodiment of the present
invention.

FIG. 15 shows layer mapping according to a 7th embodiment of the present invention.

FIG. 16 shows extended mapping when layer mapping is performed according to a 7th embodiment of the present
invention.

FIG. 17 shows layer mapping according to an 8th embodiment of the present invention.

FIG. 18 shows extended mapping when layer mapping is performed according to an 8th embodiment of the present
invention.

FIG. 19 shows layer mapping according to a 9th embodiment of the present invention.

FIG. 20 shows extended mapping when layer mapping is performed according to a 9th embodiment of the present
invention.

FIG. 21 shows layer mapping according to a 10th embodiment of the present invention.

FIG. 22 shows extended mapping when layer mapping is performed according to a 10th embodiment of the present
invention.

FIG. 23 shows layer mapping according to an 11the embodiment of the present invention.

FIG. 24 shows extended mapping when layer mapping is performed according to an 11the embodiment of the
present invention.

FIG. 25 shows layer mapping according to a 12th embodiment of the present invention.

FIG. 26 shows extended mapping in layer mapping according to a 12th embodiment of the present invention.

FIG. 27 shows layer mapping according to a 13th embodiment of the present invention.

FIG. 28 shows extended mapping when layer mapping is performed according to a 13th embodiment of the present
invention.

FIG. 29 shows layer mapping according to a 14th embodiment of the present invention.

FIG. 30 shows extended mapping when layer mapping is performed according to a 14th embodiment of the present
invention.

FIG. 31 shows layer mapping according to a 15th embodiment of the present invention.

FIG. 32 shows extended mapping when layer mapping is performed according to a 15th embodiment of the present
invention.

FIG. 33 shows layer mapping according to a 16th embodiment of the present invention.

FIG. 34 shows extended mapping when layer mapping is performed according to a 16th embodiment of the present
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invention.

FIG. 35 is a flow diagram showing triggering from basic mapping to extended mapping by hybrid automatic repeat
request (HARQ) retransmission.

FIG. 36 is a flowchart showing triggering from basic mapping to extended mapping.

FIG. 37 is a flowchart showing a method of data transmission according to an embodiment of the present invention.
FIG. 38 is a block diagram showing a transmitter according to an embodiment of the present invention.

FIG. 39 is a flowchart showing a method of communication according to an embodiment of the present invention.

Mode for the Invention

[0014] The technique, method and apparatus described below can be used in various wireless access technologies
such as code division multiple access (CDMA), frequency division multiple access (FDMA), time division multiple access
(TDMA), orthogonal frequency division multiple access (OFDMA), single carrier frequency division multiple access (SC-
FDMA), etc. The wireless access technologies can be implemented with various wireless communication standard
systems. 3rd generation partnership project (3GPP) long term evolution (LTE) is a part of an evolved-universal mobile
telecommunications system (E-UMTS). The 3GPP LTE employs the OFDMA in downlink and employs the SC-FDMA
in uplink. LTE-advance (LTE-A) is an evolution of the LTE.

[0015] For clarity, the following description will focus on the 3GPP LTE/LTE-A. However, technical features of the
present invention are not limited thereto.

[0016] The term "or" is intended to mean an inclusive "or" rather than an exclusive "or". Unless specified otherwise,
or clear from the context, a phrase "X employs A or B" is intended to mean any of the natural inclusive permutations.
That is, the phrase "X employs A or B" is satisfied by any of the following instances: X employs A; X employs B; or X
employs A and B. In addition, the articles "a" and "an" as used in this application and the appended claims is generally
construed to mean "one or more" unless specified otherwise or clear from the context to be directed to a singular form.
[0017] The technique, method and apparatus described below applies to a multiple antenna system or a multiple input
multiple output (MIMO) system using multiple transmit (Tx) antennas and at least one receive (Rx) antenna. The tech-
nology described below may apply to various MIMO schemes. The MIMO scheme includes spatial diversity in which the
same stream is transmitted to multiple layers and spatial multiplexing in which multiple streams are transmitted to multiple
layers. When the multiple streams are transmitted to a single user in the spatial multiplexing, it is called single user-
MIMO (SU-MIMO) or spatial division multiple access (SDMA). When the multiple streams are transmitted to multiple
users in the spatial multiplexing, it is called multi user-MIMO (MU-MIMO). According to whether feedback information
reported from each user is used or not, the spatial diversity and the spatial multiplexing can be classified into an open-
loop scheme and a closed-loop scheme.

[0018] FIG. 1 shows a wireless communication system. Referring to FIG. 1, a wireless communication system 10
includes at least one base station (BS) 11. The BSs 11 provide communication services to specific geographical regions
(generally referred to as cells) 15a, 15b, and 15¢. The cell can be divided into a plurality of regions (referred to as sectors).
A user equipment (UE) 12 may be fixed or mobile, and may be referred to as another terminology, such as a mobile
station (MS), a user terminal (UT), a subscriber station (SS), a wireless device, a personal digital assistant (PDA), a
wireless modem, a handheld device, etc. The BS 11 is generally a fixed station that communicates with the UE 12 and
may be referred to as another terminology, such as an evolved node-B (eNB), a base transceiver system (BTS), an
access point, etc.

[0019] Hereinafter, a downlink denotes a communication link from the BS to the UE, and an uplink denotes a com-
munication link from the UE to the BS. In downlink, a transmitter may be a part of the BS, and a receiver may be a part
of the UE. In uplink, the transmitter may be a part of the UE, and the receiver may be a part of the BS.

[0020] FIG. 2 is a block diagram showing a transmitter having multiple antennas according to an embodiment of the
present invention.

[0021] Referring to FIG. 2, a transmitter 100 includes channel encoders 110-1 and 110-2, mappers 120-1 and 120-2,
a layer mapping unit 140, a precoder 150, and signal generators 160-1, ..., 160-Nt. Nt denotes the number of antenna
ports. The channel encoders 110-1 and 110-2 encode input information bits according to a predetermined coding scheme
to generate codewords. The first channel encoder 110-1 generates a first codeword CW1, and the second channel
encoder 110-2 generates a second codeword CW2.

[0022] The mappers 120-1 and 120-2 modulate the respective codewords according to a modulation scheme and
then map the modulated codewords to modulation symbols having a demodulation value. There is no restriction on the
modulation scheme. The modulation scheme may be m-phase shift keying (m-PSK) or m-quadrature amplitude modu-
lation (m-QAM). For example, the m-PSK may be binary-PSK (BPSK), quadrature-PSK (QPSK), or 8-PSK. The m-QAM
may be 16-QAM, 64-QAM, or 256-QAM. The first mapper 120-1 generates modulation symbols for the first codeword
CW1. The second mapper 120-2 generates modulation symbols for the second codeword CW2.

[0023] Although the transmitter 100 includes the two channel encoders 110-1 and 110-2 and the two mappers 120-1
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and 120-2 to process the two codewords, the number of channel encoders and the number of mappers included in the
transmitter 100 are not limited thereto. The transmitter 100 may include at least one channel encoder and at least one
mapper to process at least one codeword.

[0024] The layer mapping unit 140 maps modulation symbols of the input codewords CW1 and CW2 to each layer
according to the number of layers. The layer may be an information path input to the precoder 150. The layer corresponds
toarankvalue. The layer mapping unit 140 may determine the number of layers (i.e., rank), and thereafter map modulation
symbols of each codeword.

[0025] The precoder 150 processes a mapping symbol which is mapped to each layer by using a MIMO scheme
depending on a plurality of antenna ports 190-1, ..., 190-Nt and outputs antenna specific symbols. The signal generators
160-1, ..., 160-Nt convert the antenna specific symbols into Tx signals. The Tx signals are transmitted through the
respective antenna ports 190-1, ..., 190-Nt. The signal generators 160-1, ..., 160-Nt may perform orthogonal frequency
division multiplexing (OFDM) modulation or may generate a transmit signal by using an SC-FDMA modulation scheme
or other schemes well-known to those skilled in the art.

[0026] The transmitter 100 can support hybrid automatic repeat request (HARQ). In a retransmission process for the
HARQ, the same layer mapping as initial transmission may be performed, or layer mapping for retransmission may be
performed. Further, the transmitter 100 can support rank adaptation in which a rank is changed according to a channel
condition.

[0027] According to the section 6.3 of 3GPP TS 36.211 V8.0.0 (2007-09), in the 3GPP LTE, modulation symbols
d(@)xoy, ...., d(Q)(M(Q)Symb-1 ) for a codeword q are mapped to a layer x()=[x(©)(i) ... x-D@]T (i=0,1,..., M'ayersymb-1 ). Herein,
M(Q)Symb denotes the number of modulation symbols for the codeword g, v denotes the number of layers, and M'ayersymb
denotes the number of modulation symbols for each layer. Table 1 shows codeword-to-layer mapping for spatial multi-
plexing.

[0028] Table 1

[Table 1]
Number of layers | Numberofcodewords Codeword-to-layer mapping
i=01L. M2 -1
0 = 0 ayer

1 1 x0)i) = d)() MEE = a0

2 2 X0 = a0 I (@ m
XD = (i) Mgt = Mgy =M,
X0y = dO)()

3 2 Ap = a2 M =G, =M, 2
Xy =dM(2i+ 1)
X0y = d0)(2)

4 2 XN =025+ 1) 1
)((2)(1) d(1)(2[) A[s\a;il; = [( 1?nL /2 _A[svmb/2
X3y =dM(2i+ 1)

[0029] Accordingto Table 1, multi-codeword transmission is supportedforup to 4 layers, i.e., 4 antenna ports. However,
multi-codeword transmission for 6 or 8 antenna ports is not provided.

[0030] A method described below relates to codeword-to-layer mapping in MIMO transmission based on at least one
codeword for a single user when the number of antenna ports is 6 or 8. MIMO transmission for up to two codewords is
designed by considering complexity and feedback overhead of a system. Backward compatibility with the conventional
3GPP LTE is also considered.

[0031] Parameters to be used hereinafter are defined as follows.

M@ : the number of modulation symbols for a codeword q

d(@)xoy, ...., d@ml Q)Symb ) : modulation symbols for the codeword q

v : the number of layers

M'ayersymb : the number of modulation symbols for each layer

x()=xO) ... xHDIT, i=0,1,..., MIavery -1 - mapping symbols mapped to layers
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[0032] In the drawings described below, 'CWn’ denotes modulation symbols for a codeword n, and 'S/P’ denotes a
serial-to-parallel converter. There is no restriction on MIMO precoding performed in a precoder. Well-known schemes
(e.g., cyclicdelay diversity (CDD), space frequency block code (SFCB), space time block code (STBC), and a combination
of them) may be used in the MIMO precoding.

[0033] FIG. 3 shows layer mapping according to a 1st embodiment of the present invention. Herein, 6 antenna ports
are used for layer mapping at ranks 1 to 6. This can be shown by Table 2.

[0034] Table2

[Table 2]

Codeword-to-layer mapping,
Number of layers | Number of codewords

i=01,., M2 1

symb

1 1 X(O)(I) = d(O)(I) Mlayer _ M(O)

symb T symb

x0)() = d0)()
2 2 X(1)(I) — d(1)(l) Mlayer _ M(O) _ M{1)

symb symb symb

x(0)() = d©)()
3 2 x(V() = d)(2) M = MO, = M, 2
x(W(i) = dM2i+1)

xO)() = d02i)
4 X x(V(i) = dO)2i + 1)

x?)(i) = d)(2i) Mar = M /2= MG, /2
xC)i) = dV2i+1)

x0)() = a0 2j)

xV) =d@2i+1)

? 2 0= M = MG [2 = M [3
xC)i) = dV(3Ei+ 1)

x4y = dV(3i+2)

x0)() = dO(3))

x(@) = dO(3Ei+1)

x)(i) = dO)(3i + 2)

x3)(i) = d()(3)) Mg =M, [3= MG, /3
x4 = dVEi+1)

xO)i) = d(1(3i + 2)

[0035] At the rank 3, a first codeword CW1 may be mapped to a first layer, and a second codeword CW2 may be
arranged in a second layer and a third layer. Thus, a gain can be obtained when a receiver performs successive
interference cancellation (SIC).

[0036] At the rank 4 or higher, inter-layer interference may be increased in proportion to the number of layers to be
mapped for each codeword. According to the aforementioned layer mapping, codeword decoding performance can be
optimized by equalizing codeword symbols to be mapped to each layer as much as possible. When the receiver performs
the SIC, interference cancellation between layers mapped to the second codeword CW2 may be supported according
to a channel decoding result of the first codeword CW1 or according to a soft value of a symbol level.

[0037] FIG. 4 shows extended mapping when layer mapping is performed according to the lust embodiment of the
present invention. This can be shown by Table 3.

[0038] Table3
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[Table 3]

Number of layers

Number of codewords

Codeword-to-layer mapping,

i=01,.., M2 1

symb

x(0) () = a(V(i)

x(W(i) = dW(3i + 2)

M‘:;ynfl; = MS(Jan
X(O)(I) = d(n)(ZI) layer (n)
) . )= i vy M= M j2, n=1or2
x0)(j) = din(3j)
\ 1 x((@) =dM(3i+1)

M@ M) /3, n=1or2

syml

[0039]

as layer mapping for supporting rank overriding.

[0040]

The extended mapping may be used as layer mapping for HARQ resources. When transmission of a first
codeword is successful and transmission of a second codeword fails in initial transmission, the extended mapping is
layer mapping for the failed codeword (i.e., the second codeword). Alternatively, the extended mapping may be used

FIG. 5 shows layer mapping according to a 2nd embodiment of the present invention. Herein, 6 antenna ports
are used for layer mapping at ranks 1 to 6. In single codeword transmission at the rank 2 or lower, transmission per-
formance can be improved by increasing a channel coding gain of a codeword. This can be shown by Table 4.

[0041] Table 4
[Table 4]
Codeword-to-layer mapping,
Number of layers | Number of codewords - -
I' — 0 1 layer _ 1
sl Wisymb

1 1 x0(i) = d0)() M =M,

2 1 x0 @) = d0)(2) | .
X(1)(,') = d(O)(2/+ 1) M;yrﬁtr, = Ms{yrflb/z
x0) @) = dO) (i)

1)) = 1 i ayer
3 2 ;(2;2 “ )’((22/) MM ML /2
i) = i+

x0 @) = d0)(2)

4 2 xW i) =d02i+1) | . \
X(1)(i) = d(1)(2i) M:;ﬁ = Ms(yrf'\b/2 = ng:nb/2
xCB @) =dM2i+1)
x0) = o0 (2i)
x(V(@) =d@2i+1)

5 2 XV() = d(3) Mzt = MG, 2= M 3
x3 ) =dM(3Ei+1)
x4 ) =dM(3Ei+2)
x0 @) = dO)(3)
xW i) =d03Ei+1)

6 2 x(2 () =d03i+2) | o "
X(S)(,) = d(1)(3,) Msy‘:nb = Msymh/3 = Msymb/3
x ) =dV(@Ei+1)
x5 () =dM)(3i+2)

[0042] FIG. 6 shows extended mapping when layer mapping is performed according to the 2nd embodiment of the
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present invention. The extended mapping is used to support HARQ retransmission or rank overriding, and this can be
shown by Table 5.
[0043] Table5

[Table 5]

Codeword-to-layer mapping,

i=01,.., M2 1

symb

Number of layers | Number of codewords

xO)i) = d(V)2i)

2 1 x((i) = dM(2i + 1) Mo = MG, /2
x()(j) = d(M(3j)
3 1 X(1)(D =d(n)(3/+ 1) Mlaver :M(ﬂ)b/3 . n=1or2

symb syml

x?)(i) = dM(3i + 2)

[0044] FIG. 7 shows layer mapping according to a 3rd embodiment of the present invention. Herein, 6 antenna ports
are used for layer mapping at ranks 1 to 6. In single codeword transmission at the rank 3 or lower, transmission per-
formance can be improved by increasing a channel coding gain of a codeword. This can be shown by Table 6.
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[0045] Table 6
[Table 6]
Codeword-to-layer mapping,
Number of layers | Number of codewords , |
i=01,.. M 1
0)(j) = @) (i ayer

! ! X0 = dO0) M = M,
xO0() = d©2) | (0

2 1 x(V () = dO(2i + 1) Mars = MG, [2
x(0() = a®(3i)

3 1 x(M @) = dO(3i + 1) MEe = M, /3
x(2)() = dO)(3i + 2)
x(0)() = d©)(2j)

4 2 x(MW@) = d@(2i +1) | , )
x(2(i) = dV(2i) Mayes = MO, [2= M), /2
x(3)() = dV(2i+1)
x(0)() = d©)(2j)
x(MW@) = d@(2i +1)

5 2 X2 = d(3) MEs = M /2= Wi /3
x()(i) = dM(3i + 1)
x® (i) = dV(3i + 2)
x(0(i) = a@)(3i)
x(V(i) = dO)(3i+1)

6 2 x2() = dO3i +2) layer (0) (1)
X)) = d)(3) My = Mg /3 = Mg, /3
x(i) = dW(3i +1)
xO)i) =dV(3i+2)

[0046]

FIG. 8 shows extended mapping when layer mapping is performed according to the 3rd embodiment of the

present invention. The extended mapping is used to support HARQ retransmission or rank overriding, and this can be
shown by Table 7.
[0047] Table7
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[Table 7]
Codeword-to-layer mapping,
Number of layers | Number of codewords .
Y =01, M 1

xO)j) = a1 2i)

layer __ 1)
2 ! Xy = aMi 1) Mam=Mon/2
xO) = d(1(3)
3 1 x(V(i) = dV(3i+1) mEe — m /3

x?)(i) = dV(3i +2)

FIG. 9 shows layer mapping according to a 4th embodiment of the present invention. Herein, 6 antenna ports

are used for layer mapping at ranks 1 to 6. In single codeword transmission at the rank 3 or lower, a change in an aspect
of mapping each codeword to layers at different ranks is minimized. In transmission using active rank adaptation, disparity
between a modulation and coding scheme (MCS) used in transmission and a channel quality indicator (CQI) reported
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by the UE depending on the rank change can be minimized. This can be shown by Table 8.

[0049] Table 8
[Table 8]
Codeword-to-layer mapping,
Number of layers | Number of codewords . Caver &
=01, M2 1

! x00) = dO) mE - ML),

1 x( @) = a0 (2i)
x(W(i) = dO)(2i + 1) My = MG, /2
x(O) @) = a0 (3))

1 x(V@) =dO3Ei+1) ME = M, /3

syml syml

x(2 @) = dO(3i+2)
x(O) @) = a0 (3))
x(W@) =dO3Ei+1) | . 1

2 x?)(i) = dO)(3i + 2) M =MD 3= M),
x(3() = V()
xO@) = dO2i)
x(V@ =d02i+1)

2 x(2)(j) = d)(3i) MEres = M, 2 = MG, /3
x(3)() = dV(3i+1)
x4 ) =dV(3i+2)
x(0)() = dO)(3))
x(1() = dO)(3i+ 1)

2 x(2@) = d0(3i+2) | . )
X(s)(D = d(1)(3i) M:?:L: = M;/r{'\b/s = ng:nb/s
x4 ) =dV3Ei+1)
x(®)() = dV(3i + 2)

[0050] FIG. 10 shows extended mapping when layer mapping is performed according to the 4th embodiment of the

present invention. The extended mapping is used to support HARQ retransmission or rank overriding, and this can be

shown by Table 9.
[0051] Table 9

10
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[Table 9]
Codeword-to-layer mapping,
Number of layers | Number of codewords .
y =01, M2 _1

1 1 xO)(i) = dV(j) Mg = M,
xO)(i) = oV (2j)

2 1 X(1)(D=d(1)(2,'+ 1) Mfyﬁ: :Ms(;gnb/2
xO)(i) = d(V)(3i)

3 1 x(MW(@)=dM3i+1) MES = MO /3
x@)(i)=d3Ei+2)

[0052] FIG. 11 shows layer mapping according to a 5th embodiment of the present invention. Herein, 6 antenna ports
are used for layer mapping at ranks 1 to 6. When the receiver performs the SIC, layer mapping on each codeword is
naturally increased according to a codeword index along with the increase of the ranks while codeword symbols mapped
to each layer are equalized as mush as possible, thereby optimizing codeword decoding performance. This can be
shown by Table 10.

[0053] Table 10

[Table 10]

Codeword-to-layer mapping,

i=01,.. M&e 1

Number of layers | Number of codewords

symb
1 1 x0(i) = i) M = M),
x(0)(i) = d)(j)
2 2 X(1)(i) = d(1)(l) M:ﬁ; = Mgr)nb = MS(;:nb

x(0)(i) = a0 (2i)
3 2 x(V(i) = dO)(2i + 1) Mg = MO J2 = MG,
x(2)(i) = dV (i)
x(0)(i) = a0 (2i)
x(V(i) = dO)(2i + 1)
4 2 x2)(i) = d(1)(2i) Maimo = M
xCi) =dV2i+1)
x(0)(i) = d0)(3i)
x(Vi) =dO3Ei+1)
5 2 x@(i) = dO3i +2) Mg = MG, /3= MO, /2
x(3)(i) = d()(2i)
xA)(i) = d(V(2i+1)
x0)(i) = d©)(3j)
x(V(i) = dO)(3i + 1)
6 ) x(2)(i) = dO)(3j + 2)
x3(i) = d)(3i) Mare =MLY, /3= MG /3
xM (i) =adM(3i+1)
xO)i) =dV(Ei+2)

[2=M, /2

symb

11
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[0054] FIG. 12 shows extended mapping when layer mapping is performed according to the 5th embodiment of the
present invention. The extended mapping is used to support HARQ retransmission or rank overriding, and this can be
shown by Table 11.

[0055] Table 11

[Table 11]

Codeword-to-layer mapping,

10

15

20

Number of layers

Number of codewords

i=01,.., M2 1

symb
1 1 x(O(j) = d(i) M = M
x0)(j) = dW(2)
2 1 x(V(i) = dm(2i + 1) Mot = MG /2. n=1or2
xO) @) = oM (3))
3 1 x(V(i) =dM(3i+1)

Mo =MUL /3, n=10or2

sym

x((i) = dM)(3i + 2)

[0056] FIG. 13 shows layer mapping according to a 6th embodiment of the present invention. Herein, 6 antenna ports
are used for layer mapping at ranks 1 to 6. Only a single codeword is transmitted at the rank 2 or lower by basically
using the layer mapping according to the 5th embodiment. Thus, when an SCI gain of the receiver is small, transmission
performance can be improved by increasing a channel coding gain of the single codeword. This can be shown by Table 12.
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[0057] Table 12
[Table 12]
Codeword-to-layer mapping,
Number of layers | Number of codewords . “pgl - -
=01, M2 1
1 1 x(i) = d©(j) Mgt = M,
xO) (i) = d0)(2)
2 1 x((i) = dO)(2i +1) Mgy =M, [2
xO)(i) = d0)2))
3 I e
x(9)(j) = i
xO (i) = d0)(2)
x(1(@i) = dO)2i+ 1) | o "
ayer __ —
4 2 X(2)(D = d(1)(21) Msymb = Msymb/2 = Msymb/2
xCB)() = d2i+1)
x(0 i) = gl0)(3j)
x(V() = dO)(3i+1)
N a0) i
5 2 ng?j Zﬁ 1;2;; 2 M =M =M, [2
xG)(i) = i
x4 = d)2i+1)

12
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(continued)

Codeword-to-layer mapping,

Number of layers | Number of codewords j= 071:---:-M|sa;§tr) '_'1

x©) ) = d0(3))

x(V(i) = dO)(3i + 1)

. ) =0
xC)(i) = dV)(3)) symb — eymb
x@(i) = d)(3i + 1)

xB)(i) = d(3i +2)

[3=M /3

symb

[0058] FIG. 14 shows extended mapping when layer mapping is performed according to the 6th embodiment of the
present invention. The extended mapping is used to support HARQ retransmission or rank overriding, and this can be
shown by Table 13.

[0059] Table 13

[Table 13]

Codeword-to-layer mapping,

i=01,. M2 1

symb

Number of layers | Number of codewords

1 1 X(O)(,) = d(1)(i) e _ gt

symb — symb

x0¢) = gV 2i)

x(Wi) = dV2i +1) M = Mg;:nb/2

x(0)(j) = d(M(3j)
3 1 xV(@)=dM(@i+1) ML =M, /3, n=1or2
x(2)(j) = dM(3i +2)

[0060] FIG. 15 shows layer mapping according to a 7th embodiment of the present invention. Herein, 6 antenna ports
are used for layer mapping at ranks 1 to 6. Only a single codeword is transmitted at the rank 2 or lower by basically
using the layer mapping according to the 5th embodiment. Thus, when the SCI gain of the receiver is small, transmission
performance can be improved by increasing a channel coding gain of the single codeword. This can be shown by Table 14.
[0061] Table 14

[Table 14]

Codeword-to-layer mapping,

i=01,... M¥ _1

Number of layers | Number of codewords

symb
0)(j) = d(i ayer
1 1 X0 = a0 M, -,
2 1 x(0)(i) = a0 (2i) | .
XV (i) =dO)(2i+1) Mgy = ME), /2

x0)(i) = d0)(3))
\ . x((i) = dO(3i+ 1) Mg = M /3
x)(i)=a0)(3i+2)

13
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(continued)

Codeword-to-layer mapping,

i=01.. M _q

symb

Number of layers | Number of codewords

X)) = d©)(2i)
4 ) x(W(iy=d©(2i+1)
x2)(i) = d)(2i) Mg = M [2= MG, /2
x(3 (i) =d)(2i+1)
X0 (i) = d©)(3i)
x(V (i) =dO)(3i+1)
° 2 M) =dOB+2) g — ), f3= M, /2
x3)(i) = dV(2i)
x® i)y =dV(2i+1)
x(0(i) = dO(3i)
x(W (i) =d©)(3i+1)
x(2 (i) =dO)(3i+2)
6 2 X(S)(,') = d(1)(3i) M:;yn?x; = Mg;)r)nb/?’ - Ms(:;)mb/s
x(4(i) = d()(3i+1)
x9)(i)=d()(3i+2)

[0062] FIG. 16 shows extended mapping when layer mapping is performed according to the 7th embodiment of the
present invention. The extended mapping is used to support HARQ retransmission or rank overriding, and this can be
shown by Table 15.

[0063] Table 15

[Table 15]
Codeword-to-layer mapping,
Number of layers | Number of codewords .
Y =01, M 1
xO)(i) = d(V)(2i)
layer __ (1)
2 ! X =dtiiv1)  Mam=Mam/2
xO(i) = dV(3))
3 1 x(W)=d"3i+1) miser — Mg;gnb/3
x@(i)=d)(3i+2)

[0064] FIG. 17 shows layer mapping according to an 8th embodiment of the present invention. Herein, 6 antenna ports
are used for layer mapping at ranks 1 to 6.

[0065] Only a single codeword is transmitted at the rank 3 or lower by basically using the layer mapping according to
the 5th embodiment. A change in an aspect of mapping each codeword to layers at different ranks is minimized. In
transmission using active rank adaptation, disparity between the MCS used in transmission and the CQI reported by
the UE depending on the rank change can be minimized. This can be shown by Table 16.

[0066] Table 16
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[0067]
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[Table 16]
Codeword-to-layer mapping,
Number of layers | Number of codewords . - aver
=01, M2 1

1 1 Sl M - U,
xO)(j) = d©)(2))

2 1 X(1)(D = d(O)(z,' +1) M:/‘::L = Mg\?r{'\b/z
xO)(i) = dl0)(3))

3 1 xV() =d@3i+1) M = Mﬁ%n/?’
x2)() =d@3i+2)
x(0)(i) = al0)(3j)

4 2 xV() =d@3i+1) | . 1
x() =dO(3i+2) Mg = Méy;b/s = ng:nb
xC)(p) = d)(j)
xO)p) = d@(3))
x((i) = dO(3i+ 1)

5 2 ng?j = Zﬁjg{; 2 M =M, 3= M, [2
x(3)(f) = i
x®() =dV2i+1)
xO)(j) = d0)(3j)
xV() =d@3i+1)

6 2 x2)() =d@3i+2) | , )
X(S)(D = d(1)(31) Ms?(ymelr) - ngrilb/3 = ng)mb/s
x4 (i) = dV(Ei+ 1)
xO)i) = dlV(3i + 2)

FIG. 18 shows extended mapping when layer mapping is performed according to the 8th embodiment of the
present invention. The extended mapping is used to support HARQ retransmission or rank overriding, and this can be

shown by Table 17.

[0068] Table 17
[Table 17]
Codeword-to-layer mapping,
Number of layers | Number of codewords .
Y i=01,... M2 1
0)ri) = 1) /i ayer
1 1 xO) = d) M = ML,
xO) = dV(2j)
2 1 x((i) = dM(2i + 1) Mg = Mg [2
xO) = d(1(3)
1)) = g(1)(3f ayer
3 1 x(W(i)=dM(3i+1) MEE MY 3
x@)(i)=dM(3i+2)
[0069] In layer mapping to be described now, 8 antenna ports are used at ranks 1 to 8.

[0070] FIG. 19 shows layer mapping according to a 9th embodiment of the present invention. At the rank 4 or higher,
inter-layer interference may increase in proportion to the number of layers to be mapped for each codeword. Thus,
codeword decoding performance can be optimized by equalizing codeword symbols to be mapped to each layer as

15
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much as possible. This is for supporting backward compatibility with the 3GPP LTE. A mapping method for each rank

EP 2 263 328 B1

can be shown by Tables 18 and 19.

[0071]

[0072]

Table 18

[Table 18]

Number of layers

Number of codewords

Codeword-to-layer mapping,

i=01,.., M2 1

symb

xO) @) = dOi)

Mgb = Migm,
x(0)() = ¢(0)

2 2 () xV(i) = d) MBS — ML), =M,
x0)i) = ¢ j)

3 2 X(1)(D = d(1)(2/) MY _ pg(0) gy /2
X(2)(I) - d(1)(21 + 1) symb symb symb
xO@) = d@2i)

4 2 xV) = dO2i 1) | 0 1
X)) = d(2i) My =MD [2= MG, [2
x(3)() =d(2i+1)

x(0)() = df0)(2i)
x(V(i) =dO@2i+1)

5 2 (2) ) = d(1) 3 layer
o matarey M M/ M 3
xH @) =dV(Ei+2)

x(0) @) = a0 (3))
x(V(@) =dO3i+1)

6 2 x(2)() = dO)(3i+2)

X(s)(l) - d(1)(3l) Méy);nb = Ms(%b/3 = MS(:’I)‘nb/3
x® (i) =d(3i+1)
x(®)() = d)(3i+2)
Table 19
[Table 19]
Codeword-to-layer mapping,
Number of layers | Numberofcodewords . |
i=01,.., M2 1

xO)(i) = d(0(3))
x((i) =dO3i+ 1)
x@)() =dO3Ei+2)
xB)(i) = dV(4i)

7 2 M = MG, /3= MG, 4

x@(i) = a4 +1)

xO)i) = dV4i+2)
x®)(i) = d4i+3)

x©)(j) = d(0)(4))
x(1(j) = dO)(4i + 1)
x@)(j) = dO)(4j + 2)

16
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(continued)

Codeword-to-layer mapping,

1

Number of layers | Numberof codewords layer

=01, M2 -

xC)() = dO)4i + 3)
x®(p) = dV(4i)

Mlayer — M(O)

symh syml

o/4=M /4

symh

xO)(j) = dV i +1)

x©)) =dV4i+2)
x()(i) = d((4i+ 3)

[0073] FIG. 20 shows extended mapping when layer mapping is performed according to the 9th embodiment of the
present invention. The extended mapping is used to support HARQ retransmission or rank overriding, and this can be
shown by Table 20.

[0074] Table 20

[Table 20]
Codeword-to-layer mapping,
Number of layers | Number of codewords .
y =01, M2 —1
0) /i) = 1) ¢i ayer
L L XO) = d) M - M3,

xO) ) = oM (2j)

X(1)(I)=d(n)(2/+1) Mg,ﬁg:Mé;?nb/Q , n=1or2

x(0i) = d(m(3j)

’ ! xV()=dWEi+1) - gy, /3, n=1or2

x2)(i)=d(3i+2)

x(0i) = dm(4j)

4 1 X(1)(D = d(n) (4I+ 1) layer (n)
x(i)=d(4i+2) Marl =M, /4, n=1or2

x(3)(i)=dM@4i+3)

[0075] FIG. 21 shows layer mapping according to a 10th embodiment of the present invention. In single codeword
transmission at a rank 2 or lower, transmission performance can be improved by increasing a channel coding gain of a
codeword. This can be shown by Tables 21 and 22.

[0076] Table 21

[Table 21]

Codeword-to-layer mapping,

i=01,..., M2 1

Number of layers | Number of codewords

1 1 x(0)(j) = dO)(j) M _ )

symb symb

x(0)(j) = d0)(2j) l o
2 1 X(1)(,') = d(O)(2/+ 1) M;‘ﬁ; = Msymb/2
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[0077]

[0078]
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(continued)

Number of layers

Number of codewords

Codeword-to-layer mapping,

i=04,..., M2 1

symb

X)) = d@)(j)
xV(i) = d(V(2j)
x@)(i) = d()(2i+1)

Mlayer _ M(O) _ Mgl)“b/z

symh — symb T

x(0(i) = d©)2i)
x(V(i) = d@(2i+1)
x2)(i) = d)(2i)
x3(i) = dV(2i+1)

Mlayer

symb = ml

M, j2= My [2

x(0(i) = d©)(2i)
x(V(i) = d@(2i+1)
x2)(i) = d)(3i)
x3(i)=dV(3i+1)
x4 (i) = d(V(3i+2)

Mlayer M(O)

symb =

symb/2j ,‘”Q)mb/3

x(0(i) = d©)(3i)
x(V(i) = d@(3i+1)
x(2)(i) = d(3i +2)
x3(i) = d)(3i)
x#(i)=dV(3i+1)
x(5)(i) = d(V(3i +2)

Mlayer _ M{O)

symb — symb

[3=M0,[3

Table 22

[Table 22]

Number of layers

Number of codewords

Cnriewnrri-to-laver mandina.

i=01,.. M2 -1

symb

xO)) = ¢0(3))

x(V() =d@(3i+1)
x(2)() =dO(3i+2)
xC)(i) = dl)(4i)

xA) i) =d4i+1)
xO)) =dM4i+2)
x®)() =dV4i+3)

per _ gl

symb syml

o /3=M

(1)
symb

/4

x©)(j) = d(©)(4))

x(V(i) = dO)(4i+ 1)
x@)(j) = dO)(4i + 2)
x®)(i) = dO)(4i + 3)
X)) = d(1)(4))

x®)(j) = d(V)(4i+ 1)
x©)()) = d(V)(4i + 2)
x)(i) = d((4i + 3)

k (0) _ ppn
Mayer = Msymb /4 - Msymb

symb

/4

FIG. 22 shows extended mapping when layer mapping is performed according to the 10th embodiment of the
present invention. The extended mapping is used to support HARQ retransmission or rank overriding, and this can be

shown by Table 23.

[0079]

Table 23
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[Table 23]

Number of layers

Codeword-to-layer mapping,
Number of codewords

i=01,.., M _1

symb
X)) = d(V)(2i)
2 1 () = d)(2i+1) M = Mo /2
X)) = d(m)(3j)
3 1 x(V(i)=dM(3i+1) MEve = M) /3 n=1or 2
x@)(i) = dl(3i +2)
X)) = d(m) (4i)
4 x((i) = d()(4i + 1)

! x2) () =d)(4i+2) M =M, J4, n=1or2
x(3)(i) = d(r) (4i +3)

[0080]

FIG. 23 shows layer mapping according to an 11th embodiment of the present invention. In single codeword
transmission at a rank 3 or lower, transmission performance can be improved by increasing a channel coding gain of a

codeword. This can be shown by Tables 24 and 25.

[0081]

[0082]

Table 24

[Table 24]

Number of layers

Codeword-to-layer mapping,
Number of codewords

i=01,., M2 1

symb
! ! xO) = dO) ME = M,
) 1 x0)(j) = d©)(2i)
layer 0
xW(i) = dV2i+1) M = MEY /2
x(0)() = al0)(3j)

3 1 x(V() = dO3i+ 1) MEre 9, /3
x)() = dO)(3i+2)
x0)() = a0 2j)

4 2 x((i) = dl®2+1) | . 1
x)(i) = d(V(2i) Méye = M), /2= M) [2
xC)i) = dW(2i+1)
xO)i) = d(0(2i)

x((@i) = dO(2i+ 1)

5 2 x)() =dV(3)) M;’:ﬁg - Ms(\?r)nb/z _ Ms(;ﬂnb/3
xC)i) =dMEi+1)
xA)() =dMEi+2)

x(0)() = al0)(3j)
x() =dOEi+1)

6 2 x)() = dO)(3i+2) o o N

X(s)([) = d(1)(3l') Msvmb = Msymb/3 = stymb/3

x4)() = d()(3i + 1)
xB)(i) = d(V(3i + 2)

Table 25
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[Table 25]

Number of layers

Number of codewords

Codeword-to-layer mapping,

i=01,.., M2 1

symb

xO)) = d0(3))

x(V() =dO)3i+1)
x(2)() =dO)(3i+2)
xC)(i) = dl)(4i)

x () =dV4i+1)
xO) () =dV(4i+2)
x®)()=dV(4i+3)

Mt =M [3 =M, /4

symb — symh

x©)(j) = d(©)(4))

x(V(j) =d©)(4i+1)
x@)(j) =d(O)(4i+2)
xQ)(j) =dO)(4i+3)
x@(i) = dD(4))

xO)() =d(1)(4i+1)
x©)(j) =d(V)(4i+2)
x()() =d(1)(4i+3)

MEve =M [4= MG, /4

symb T symb

FIG. 24 shows extended mapping when layer mapping is performed according to the 11the embodiment of the
present invention. The extended mapping is used to support HARQ retransmission or rank overriding, and this can be

shown by Table 26.

[0084]

Table 26

[Table 26]

Number of layers

Number of codewords

Codeword-to-layer mapping,

i=01,..., M2 1

symb

xO)i) = d(V)2i)

layer (1)
2 1 x(W(i) = dM(2i + 1) M =MD, /2
xO)i) = d()(3))
’ 1 x((i) = d((3i+1) M = MG, /3
X(z)(/) =d(1)(3/+2) Y y!
xO)(i) = dW(4)
xV() =dm@ai+1) |
ayer (n) B
) ! X(z)(l) = d(n)(4/ + 2) MSY‘{"b - Msymb /4 , nh=1or2

xB)(i) = dm(4i + 3)

[0085] FIG. 25 shows layer mapping according to a 12th embodiment of the present invention. Only a single codeword
is transmitted at a rank 3 or lower. A change in an aspect of mapping each codeword to layers at different ranks is
minimized. In transmission using active rank adaptation, disparity between the MCS used in transmission and the CQl
reported by the UE depending on the rank change can be minimized. This can be shown by Tables 27 and 28.

[0086] Table 27
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[Table 27]

Number of layers

Number of codewords

Codeword-to-layer mapping,

i=0.1,..

., Mlayer _ 1

symb

X)) = d)()

Mlayer _ M(O)

symb symh

x0)() = d@(2j)
x(() =d0)(2i+1)

Mlayer 7M(0) /2

symb symb

xO)(i) = dl0(3))
x(() =d0)(3i+1)
x@)() =d0)(3i+2)

Mlayer M(O)b/S

symb = sym

x©)) = dl0(3))
x(() =d0)(3i+1)
x@)() =d0)(3i+2)
x®)(i) = d(V)(i)

Mlayer _ M{O)b/s _ Mﬁ)

symb syml symb

xO)) = o0 2j)
x(() =d0)(2i+1)
x)(i) = dV(3))
xC)) =dM(3i+1)
xA) ) =d(3i+2)

Mlayer _ M(O)b/z _ M(1) /3

symb sym symb

x0)() = dO(3))
x(() =d0)(3i+1)
x@)() =d0)(3i+2)
xC)i) = dV(3))
x®) () =d(3i+1)
xO)) =d)(3i+2)

Mlayer _ M(U)b/3 = Msgnb/s

symb syml

Table 28

[Table 28]

Number of layers

Number of codewords

Codeword-to-layer mapping,

i=0/1,.

L MEE 1

symb

xO)) = dl0(3))

x(V()=d0)(3i+1)
x2)(i) = d0)(3i + 2)
xG)i) = d(V(4i)

x@)(i)=d()(4i+1)
xG)()) = ) (4i+2)
x6)(i) = () (4i+3)

Mg =ML, /3= M), /4

symb symb

xO)(i) = dO) 4

x(i)=dO (4i+1)
x@)(i)=d0 (4i+2)
xB)(i)=d0 (4i+3)
x4)(i) = d(V(4i)

x6)(i) = d()(4i+1)
x©)(i) = al) (4i+2)
X)(i)=d() (4i+3)

layer __ (Q)
Msymb - Msymb

4= WG

21
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[0088] FIG. 26 shows extended mapping in layer mapping according to the 12th embodiment of the present invention.
The extended mapping is used to support HARQ retransmission or rank overriding, and this can be shown by Table 29.
[0089] Table 29
[Table 29]
Codeword-to-layer mapping,
Number of layers | Number of codewords . laver
=01, M2 1
1 1 x© () = d(i) M = Mk,
x0)) = d(V(2i)
layer _ (1)
2 1 x(W(i) =d(V2i+1) Megy = M, /2
xO) @) = d()(3))
3 1 x(V@) =dM3i+1) M = ’V’anb/3
x(2 @) =d(3i+2)
xO @) = dM(4i)
O=aiv) L
4 1 x2()=diaivz)  Mam =M /4, n=1or2
xC) (i) =M (4i+3)

[0090] FIG. 27 shows layer mapping according to a 13th embodiment of the present invention. When the receiver
performs the SIC, layer mapping on each codeword is naturally increased according to a codeword index along with the
increase of the ranks while codeword symbols mapped to each layer are equalized as mush as possible, thereby
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optimizing codeword decoding performance. This can be shown by Tables 30 and 31.

[0091] Table 30
[Table 30]
Codeword-to-layer mapping,
Number of layers | Number of codewords i Jlayer 4
=01, M 1
0)(i) = g0) (i ayer
1 1 X(0() = o) M, = M,
xO) ) = g0 )
2 2 X(1)(D = d(1)(i) M:/\:;}IE = Mg;)n)wh = Ms{ymh
x(0)(j) = d©)(2))
3 2 x(V() =dO)2i+1) ME =MD 2= ME)
x(0)(j) = d©)(2))
x(W() =dO)2i+1)
4 2 X(2)(D = d(1)(21) M;yymb = Ms(w?n)m/z = Ms(;:nb/z
x3)(i) =d)2i+1)
x(0)(i) = al0)(3j)
x(V(i) =dO)(3i+1)
(2)(j) = d0)(3j + ayer
° ’ i(ﬂgj = f:ll( 1)((2117 7 Méxnb i Ms{sr)nb /3 i Mgiﬂb/z
x#) i) =d)2i+1)
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(continued)

Number of layers

Number of codewords

Codeword-to-layer mapping,

i=01.. M _q

symb

x(0)(i) = al0)(3j)
x(V() =dO3Ei+ 1)
x(2)(i) = dO)(3i + 2)

layer _ (Q) _ )
6 2 X(s)(/) = d(1)(3l) Msy‘{'nb = ,Vlsymb/3 = Msymb/3
x@(i) = d(3i + 1)
xG)(i) = dV(3i + 2)
[0092] Table 31

[Table 31]

Number of layers

Number of codewords

Codeword-to-layer mapping,

i=071,.., M2 1

symb

x©) ) = d04))

x((i) = dO4i + 1)
x@)(i) = dO4i + 2)
X)) = dO(4i + 3)
x#) (i) = d(1)(3i)

X)) = dV(3i + 1)
x®)(i) = dV(3i + 2)

Mo = M), [4= MO, /3

symb symi

x©) ) = d04))

x((j) = dlO)(ai + 1)
x@)(i) = dO4i + 2)
xG®)(i) = dO4i + 3)
x#) (i) = d(V(4i)

xO)(i) = d((4i + 1)
x0)(j) = d((ai + 2)
x((p) = d((4i + 3)

Mlayer _ M{O)b/4 _ Mgfnb/“'

symb syml Y

[0093] FIG. 28 shows extended mapping when layer mapping is performed according to the 13th embodiment of the
present invention. The extended mapping is used to support HARQ retransmission or rank overriding, and this can be
shown by Table 32.

[0094] Table 32

[Table 32]

Codeword-to-layer mapping,

Number of layers | Number of codewords

i=01,.. M2 1

symb

X(O)(,') = d(1)(/) Maver _ patt)

symb symb

x(0(i) = d(2i)

x(Vi) = dM(2i + 1) MEe =M 2 n=1or2

symb

23
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(continued)

Codeword-to-layer mapping,

i=01,..., M -1

symb

Number of layers | Number of codewords

x©)(j) = d(m)(3j)

3 1 x(V(i) = d(3i + 1) MEe =M, /3, n=1or2
x(2)(i) = d)(3i + 2)
x(0)() = d)(4))
x((i) = dv)(4i + 1)

4 1 MEe =ML /4, n=1or2

X(2)(,') = d(”)(4i +2) symb symb
x(3(i) = d(4i + 3)

[0095] FIG. 29 shows layer mapping according to a 14th embodiment of the present invention. Only a single codeword
is transmitted for a rank 2 or lower by basically using the layer mapping according to the 13th embodiment. Thus, when
the SCI gain of the receiver is small, transmission performance can be improved by increasing a channel coding gain
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of the single codeword. This can be shown by Tables 33 and 34.

[0096] Table 33
[Table 33]
Codeword-to-layer mapping,
Number of layers | Number of codewords . layer
i=01.., M2 1

1 1 x0) @) = dO)(i) M~ MO,
x(0)(i) = d0)(2i) | .

2 1 X(1)(i) = d(O)(2i+ 1) Ms?yrﬁlg = ngr:ﬂ:/z
x(0)(i) = d0)(2i)

3 2 )((1)(/)=d(0)(2/+ 1) Mlayelr) :M(U)b/zzM(Ub
x(2)(i) = d(1)(i B '
x(0)(i) = d0)(2i)

4 2 x{00) = dO)(2i+ 1) I (0) )
X(2)(I) = d(1)(2,) Msy\inb = Msymb/2 = Msymb/2
xC)i) = dV(2i+1)
x0@) = d0)(3i)
x((i) = dO(3i+1)

5 2 x(2(i) =ad@(3i+2) M M{o)b/3 — MY b/2
xQ)(i) = d()(2i) e o
x4 i) =dV2i+1)
x(0)(i) = d0)(3))
xVi)=ad@(3i+1)

6 2 x(2)(i) = dO)(3i + 2)
x3)(i) = d()(30) My = Min, /3 = MG, /3
x4 (i) =dV(Ei+1)
x(®) (i) =d(1)(3i+2)

[0097] Table 34
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[Table 34]
Codeword-to-layer mapping,
Number of layers | Number of codewords j = 0,1,...,M|ayer _1

symb

x0)(j) = dO)(4))
xV(i) = dO(4i + 1)
x@)(i) = dO)(4i + 2)

7 2 xB)(i) = dO(4i +3) M= M, A= ML 3
x4 (i) = d(V(3))
x5)(i) = dV(3i + 1)
xB)(i) = d()(3i + 2)
x(0)(i) = d0)(4i)
xV(i) = d©(ai + 1)
x(2) (i) = dO4i+ 2)
x(3)(i) = dO)(4i + 3) |
ayer _ (0) _ 1)
8 2 X(4)(I) = d(1)(4l) Msy\{nb - Msymb/4 - Msymb/4

x®)(i) = d(V(4i + 1)
x®)(i) = d(V(4i +2)
x)(i) = d(V(4i + 3)

[0098] FIG. 30 shows extended mapping when layer mapping is performed according to the 14th embodiment of the
present invention. The extended mapping is used to support HARQ retransmission or rank overriding, and this can be

shown by Table 35.
[0099] Table 35

[Table 35]
Codeword-to-layer mapping,
Number of layers | Number of codewords i=01... M;{sg 1
L L X0 = dy M - M
x0) @) = d(1)(2i)
2 1 (i) = dV(2i+1) Mg = MG /2
x(0) i) = dn)(3))
3 1 xV@)=dWEi+ 1) mEe =ML, /3, n=1or2
X2 (i) = dn)(3i + 2)
x(0) i) = d(4j)
4 xV) = dai+ 1)

1 X)) = dm)(4i + 2) Moy =MGo, /4. n=1or2
X)) = dm(ai + 3)

[0100] FIG. 31 shows layer mapping according to a 15th embodiment of the present invention. Only a single codeword
is transmitted for a rank 3 or lower by basically using the layer mapping according to the 13th embodiment. Thus, when
the SCI gain of the receiver is small, transmission performance can be improved by increasing a channel coding gain

of the single codeword. This can be shown by Tables 36 and 37.

[0101] Table 36
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[Table 36]

Number of layers

Number of codewords

Codeword-to-layer mapping,

i=01,.. M _1

[0102]

symb

1 ! X0 = d0) M = M3,
x0)(i) = d©)(2i)

2 1 X(O)(i) = d(O)(Zi +1) Ms‘::é = ngurim/z
x0)() = d©)(3j)

3 1 XW(i) = dO)(3i+1) My = MG, /3
x(2)(i) = a0 (3i + 2)
x0)(i) = d©)(2i)

4 2 x(V(i) = dO)(2i +1) I (0) (1)
X(O)(i) = d(1)(21) Msyymb = Msymb/2 - Msymb/2
x(3)(i) = dV2i +1)
x0)() = d©)(3j)
x(V(i) = dO3i +1)

5 2 x?)(i) = dO)(3i + 2) MEs = ML, 3= MO, /2
xG)(i) = d)(2i)
x® i) = dV2i +1)
x0)() = d©)(3j)
x(W(i) = dO3i+1)

6 2 x(2(i) = dO3i +2) | © o
X(S)(,) = d(1)(3l) Msysl"nb = Msymb/3 = ,wsymb/3
X)) = a3+ 1)
x(5)(i) = d(V(3i + 2)

Table 37

[Table 37]

Number of layers

Number of codewords

Codeword-to-layer mapping,

i=01,., M2 1

symb

x(9(i) = d0)(4i)

x((i) = dO(4i+1)
x2)(i) = d(O)(4i +2)
x(3)(i) = dO)(4i+3)
x(i) = dV(3i)

x(9)(i) = d(V(3i+ 1)
x©)() = d(V(3i+2)

| — pg(9) — py
M:"/{:{) - Msymb/4 - Msymb/3
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(continued)

Number of layers

Number of codewords

Codeword-to-layer mapping,

i=01,...M

symb

layer 1

X)) = dO)(4i)

x(V(i) = dO)(4i+ 1)
x@)(j) = d(0)(4i + 2)
xQ)()) = dO)(4i+3)
x)(i) = d)(4i)

x®)(i) = d(V(4i+1)
x©)()) = d(V(4i+2)
X)) = d(V(4i+3)

Mlayer — M(O}

symb

symb

J4=MGS), /4

[0103]

FIG. 32 shows extended mapping when layer mapping is performed according to the 15th embodiment of the
present invention. The extended mapping is used to support HARQ retransmission or rank overriding, and this can be

shown by Table 38.

[0104]

Table 38

[Table 38]

Number of layers

Number of codewords

Codeword--to-layer mapping,

i=01,.. M2

symb

1

xO ) = d)(2i)

Mlayer _ M;;Ifnb/z

xV(i)=dM(2i+1) o
XO)(j) = d()(3))
R 1 xV(i) = (3i+1) Mt = MG, /3
x@)(i)=dM(3i+2)
x(0) () = d(M(4j)
x(V (i) =dM(4i+1
. 1 ey MM a . n=tor2

x@) (i) = d)(4i+2)
xB)(i) = a)(4i+3)

[0105] FIG. 33 shows layer mapping according to a 16th embodiment of the present invention. Only a single codeword
is transmitted for a rank 3 or lower by basically using the layer mapping according to the 13th embodiment.

[0106] A change in an aspect of mapping each codeword to layers at different ranks is minimized. In transmission
using active rank adaptation, disparity between the MCS used in transmission and the CQl reported by the UE depending
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on the rank change can be minimized. This can be shown by Tables 39 and 40.

[0107]

Table 39

[Table 39]

Number of layers

Number of codewords

Codeword-to-layer mapping,

i=01,.., M2 _1

symb
0)i) = 4(0) /i aver
1 ! X900 = d%) MEE = M3,
2 1 x(0)¢) = a0 2j)
x(W(i) = dO2i+1) My = M, /2
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(continued)

Number of layers

Number of codewords

Codeword-to-layer mapping,

i=01,.. M2 1

symb

x(0)() = al0)(3j)
x(V() =d@3i+1)
x(2)(j) =d(0)(3i+2)

Mlayer _ M{O)b/S

symb syml

x(0) = d0(3))
x(V() =d@Ei+1)
x(2)() =dO)3i+2)
xC)(i) = d)(i)

Mlayer _ M{D)b/3 _ M{’I)

symb — syml

symb

x0)(j) = d0)(3j)
x(V() =d@Ei+1)
x2)() =d03i+2)
xC)i) = oV 2i)
XA @) =d)2i+1)

Mever — g0 /3 = Ms(;:nb/z

symb symb

xO)) = ¢0(3))
x(W) =dO@Ei+ 1)
x(2)() =dO)3Ei+2)
x(V(@) = dV(3))
xA) () =d)Ei+1)
xO)) =d1(3Ei+2)

layer
M Y

symb = syml

Y

M), /3 =M /3

Table 40

[Table 40]

Number of layers

Number of codewords

Codeword-to-layer mapping,

i=01,.. M2 1

symb —

xO)) = g0 (4))

xV(i) = dO @i + 1)
x@)(i) = dO (@i + 2)
XGi()) = dO)(4i + 3)
x4y = d(V(3i)

xB)(i) = dV(3i + 1)
x®)(i) = d(V(3i + 2)

| _ pgeo) _ pM
Ms?/ynflg - Msymb/4 - Msymh/3

xO)) = g0 (4))

x((i) = dlO)(ai + 1)
x@)(i) = dO(4i + 2)
x3)(i) = dO(4i + 3)
x4)(i) = d(V(4i)

x6)(j) = d((ai + 1)
x®)(i) = d(V)(4i + 2)
x()(i) = d(O)(ai + 3)

Mlayer _ M(O)

symb symb

J4=M

1)
symb

/4

FIG. 34 shows extended mapping when layer mapping is performed according to the 16th embodiment of the
present invention. The extended mapping is used to support HARQ retransmission or rank overriding, and this can be

shown by Table 41.

[0110]

Table 41
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[Table 41]
Codeword-to-layer mapping,
Number of layers | Number of codewords .
y i=01,.., M2 1
0) /i) = 1 layer
L L x() = ay M = M
xO () = gV 2i)
layer (1)
2 1 xMW()y=dM(2i+1) Mars =ML, [2

x(O)(i) = a(V)(3i)

3 1 x(W()=dMEi+1) Ms‘ﬂ _ Mé;?nb/3
x(2(i)=d(1)(3i+2)

x(0)(j) = d(m)(4i)

X(1)(D = d(n)(4l+ 1) I (n)
X(2)(/)=d(n)(4i+2) Msy’;nb :Msymb/4 . n=1or2
x(3)(i)=dM4i+3)

[0111] According to the aforementioned embodiments, layer mapping methods for all possible ranks with respect to
6 antenna ports and 8 antenna ports are introduced for exemplary purposes only. Various modifications can be made
therein by those skilled in the art by combining some or all of the mapping methods described in these embodiments.
[0112] Extended mapping is a combination of available layers when the number of available layers is decreased in
basic layer mapping. If layer mapping which is a basis of the extended mapping is referred to as basic mapping, the
number of available layers is decreased for the following reasons. First, HARQ transmission is one of the reasons. It is
assumed that, in the basic mapping, the first codeword and the second codeword are initially transmitted, and transmission
of the first codeword is successful whereas transmission of the second codeword fails. Since it is sufficient to retransmit
the second codeword, the extended mapping is defined for the retransmission of the second codeword. Second, rank
overriding or restriction is one of the reasons. Although the basis mapping is used between the BS and the UE, if
necessary, the BS may use only some ranks or some parts of a precoding matrix index (PMI). As the number of layers
is decreased, there is a need to define the extended mapping.

[0113] FIG. 35isaflow diagram showing triggering from basic mapping to extended mapping by HARQ retransmission.
In step S810, a BS transmits a first codeword CW1 and a second codeword CW2 to a UE by using basic mapping. For
example, the basic mapping may be performed when arank is 2 in the embodiment of FIG. 3. The BS may report control
information for decoding of the first codeword CW1 and the second codeword CW2, e.g., an MCS index of the first
codeword CW1 and an MCS index of the second codeword CW2, to the UE.

[0114] In step $820, since no error is detected from the first codeword CW1, and an error is detected from the second
codeword CW2, thus the UE transmits an acknowledgement (ACK) signal for the first codeword CW1, and transmits a
negative-ACK (NACK) signal for the second codeword CW2.

[0115] In step S830, the BS retransmits the second codeword CW2 by using the extended mapping. For example,
the extended mapping may be performed when a rank is 1 in the embodiment of FIG. 4 which is extended mapping for
layer mapping of the embodiment of FIG. 3. To indicate the extended mapping, triggering to the extended mapping may
be indicated by using a triggering indicator. Some parts of the retransmitted control information for decoding of the
second codeword CW2 may be set to a specific value. For example, when the MCS index is set to the specific value,
the UE can confirm that the extended mapping is used in transmission.

[0116] Although downlink HARQ is exemplified, the present invention is not limited thereto. Thus, the present invention
may also apply to uplink HARQ in which the UE transmits uplink data and in which the BS requests retransmission.
[0117] FIG. 36 is a flowchart showing triggering from basic mapping to extended mapping. In step S910, the basic
mapping is established between a BS and a UE. The basic mapping is a basic layer mapping scheme for transmitting
and/or receiving data between the BS and the UE. In step $S920, the BS determines whether the extended mapping is
used. The extended mapping may be used when the UE is instructed to report a channel condition for a restricted rank.
Alternatively, the extended mapping may be used for HARQ transmission. The extended mapping may also be used
when layer mapping is performed for downlink data in a state that the rank reported by the UE is overridden. In step
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S930, the BS instructs the use of extended mapping. The BS reports the use of extended mapping to the UE so that
the UE is ready to perform an operation based on the extended mapping.

[0118] FIG. 37 is a flowchart showing a method of data transmission according to an embodiment of the present
invention. This method may be carried in a BS at downlink transmission or in a UE at uplink transmission.

[0119] Instep S1010, the number of layers is determined. In step S1020, mapping symbols are generated by mapping
modulation symbols for a first codeword and modulation symbols for a second codeword to each layer. At least one of
the first codeword and the second codeword may be mapped to 3 layers and the number of layers may be larger than
3. Layer mapping schemes shown in FIGs. 3-34 may be used. In step S1030, the mapping symbols are transmitted
through a plurality of antennas.

[0120] The number of layers may be changed in order to perform HARQ or rank overriding. In step $1040, the number
of layers is changed. The number of layers after changed may be smaller than the number of layers before changed. In
step S1050, new mapping symbols is generated by mapping the modulation symbols for the first codeword or the mapping
modulation symbols for the second codeword to each layer. Layer mapping schemes shown in FIGs. 3-34 may be used.
In step $1060, the new mapping symbols are transmitted through the plurality of antennas.

[0121] FIG. 38 is a block diagram showing a transmitter according to an embodiment of the present invention. A
transmitter 900 includes a processor 910 and a radio frequency (RF) unit 920. The processor 910 may implements at
least one embodiment among embodiments shown in FIGs. 3-37. The RF unit 920 is connected to the processor 910
to transmit and/or receive radio signals through multiple Tx antennas. In uplink, the transmitter 900 may be a part of a
UE. In downlink, the transmitter 900 may be a part of a BS.

[0122] FIG. 39isaflowchart showing a method of communication according to an embodiment of the present invention.
This method may be carried in a UE at downlink transmission or in a BS at uplink transmission.

[0123] In step S1110, the number of layers is acquired. The number of layers may be larger than 3. The number of
layers may be received through system information, a RRC message or resource assignment.

[0124] Instep S 1120, mapping symbols are received. The mapping symbols may be mapped to each layer according
to one layer mapping schemes shown in FIGs. 3-34.

[0125] In step $1130, the mapping symbols are demapped to generate modulation symbols for a first codeword or
modulation symbols for a second codeword. At least one of the first codeword and the second codeword may be mapped
to at least 3 layers.

[0126] After demapping, the first codeword may be reproduced from the modulation symbols for the first codeword.
The second codeword may be reproduced from the modulation symbols for the second codeword. The reproducing the
codword from modulation symbols may be achieved by performing demodulation and decoding well known in the skilled
art.

[0127] It can be understood that skilled in the art may reproduce a codeword from mapping symbols by reversely
performing procedure shown in embodiments of FIG. 37 or apparatus of FIG. 2.

[0128] The layer mapping methods or other methods described in the aforementioned embodiments can be performed
only at some ranks. For example, ranks 1, 2, 4, and 6 may be used in a system having 6 antenna ports, and ranks 1, 2,
4, 6, and 8 may be used in a system having 8 antenna ports. That is, instead of using all possible ranks, only some
ranks may be used by considering a sighal overhead, system complexity, and difference in performance of each rank.
An available rank may be predetermined, or may be reported by the BS to the UE through upper layer signaling or L1/L2
signaling.

[0129] In case of upper layer signaling, an RRC parameter of "Codebook subset restriction indicator" with an extended
bit-width (i.e., bit-map size) may be used to indicate the situation of restricted rank utilization. In case of predetermination,
an RRC parameter of "codebookSubsetRestriction" may have the bit-width in which the states of this RRC parameter
express the additional restriction of PMI usage for given available rank cases.

[0130] The layer mapping methods or other methods described in the aforementioned embodiments may be used by
combining some ranks. For example, ranks 1 to 3 may be selected in the layer mapping method of the 1st embodiment
and ranks 4 to 6 may be selected in the layer mapping method of the 2nd embodiment, so that a layer mapping method
obtained by combining the two methods is used in a system having 6 antenna ports. For another example, among
mapping methods of the respective embodiments, at least one mapping method corresponding to each rank may be
selected to configure a new mapping method by combining the selected mapping methods. In addition, among extended
mapping methods of the respective embodiments, at least one extended mapping method corresponding to each rank
may be selected to configure a new extended mapping method by combining the selected extended mapping methods.
[0131] Inthe aforementioned embodiments, M(Q)Symb may denote a total number of modulation symbols for a codeword
g, or may denote the number of some modulation symbols constituting the codeword q. That is, if M(Q)vtOtS mb denotes
a total number of modulation symbols for the codeword g, the following relation may be satisfied: 1<M (@ .\, <M(@-tot .
If M@gymp, = M@0t the basic layer mapping may be M@, <M(@tot .\ in case of extended mapping for the
basic layer mapping. M(Q)Symb in use may differ for each rank.

[0132] In the aforementioned embodiments, it is introduced that layers mapped to each codeword are sequentially
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mapped in an index order. However, indices of the layers may vary according to time or other situations. The indices of
the layers may vary by a predetermined offset or in an arbitrary manner. Alternatively, the indices of the layers may vary
by an offset predetermined according to a specific period or may vary in an arbitrary manner.

[0133] The layer mapping and/or extended mapping methods of each embodiment may be combined in a cell unit
and/or a time unit. For example, the layer mapping of the 1st embodiment is used for all or some ranks at a first time
slot, and the layer mapping of the 2nd embodiment may be used for all or some ranks at a second time slot.

[0134] The present invention can be implemented with hardware, software, or combination thereof. In hardware im-
plementation, the present invention can be implemented with one of an application specific integrated circuit (ASIC), a
digital signal processor (DSP), a programmable logic device (PLD), a field programmable gate array (FPGA), a processor,
a controller, a microprocessor, other electronic units, and combination thereof, which are designed to perform the afore-
mentioned functions. In software implementation, the presentinvention can be implemented with a module for performing
the aforementioned functions. Software is storable in a memory unit and executed by the processor. Various means
widely known to those skilled in the art can be used as the memory unit or the processor.

[0135] While the present invention has been particularly shown and described with reference to exemplary embodi-
ments thereof, it will be understood by those skilled in the art that various changes in form and details may be made
therein withoutdeparting from the scope of the invention as defined by the appended claims. The exemplary embodiments
should be considered in descriptive sense only and not for purposes of limitation. Therefore, the scope of the invention
is defined not by the detailed description of the invention but by the appended claims, and all differences within the
scope will be construed as being included in the present invention.

Claims
1. A method of data transmission in a multiple antenna system, the method comprising:

generating mapping symbols by mapping modulation symbols for a first codeword and modulation symbols for
a second codeword to a plurality of layers; and
transmitting the mapping symbols through a plurality of antennas,

characterized in that when a number of the plurality of layers is larger than 4, at least one of the modulation symbols
for the first codeword and the modulation symbols for the second codeword is mapped to at least 3 layers,
wherein when the number of the plurality of layers is 5, the modulation symbols for the first codeword are mapped
to 2 layers and the modulation symbols for the second codeword are mapped to remaining 3 layers, and

when the number of the plurality of layers is 6, the modulation symbols for the first codeword are mapped to 3 layers
and the modulation symbols for the second codeword are mapped to remaining 3 layers, and

when the number of the plurality of layers is 7, the modulation symbols for the first codeword are mapped to 3 layers
and the modulation symbols for the second codeword are mapped to remaining 4 layers, and

when the number of the plurality of layers is 8, the modulation symbols for the first codeword are mapped to 4 layers
and the modulation symbols for the second codeword are mapped to remaining 4 layers.

2. The method of claim 1, wherein the number of the plurality of layers is smaller than or equal to a number of the
plurality of antennas.

3. The method of claim 1, further comprising: determining the number of the plurality of layers.
4. The method of claim 1,

wherein when the number of the plurality of layers is 5, 6, 7 or 8, the modulation symbols for the first codeword and
the modulation symbols for the second codeword are mapped to layers according to the following table:

Number of the plurality Number of Codeword-to-layer mapping

of layers codewords i=0,1, .., Mavery -1,

M'ayersymb: a number of modulation symbols for each layer of the
plurality of layers

5 2 x(0)(i)=d(0)(2i)

x(1) (iy=d(©) (2+1)

x@)(i)=dM(3i) Miayery b =MOgy 2= MMy /3
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(continued)

Number of the plurality Number of Codeword-to-layer mapping
of layers codewords i=0,1, .., Mlayersymb-1,
M'ayersymb: a number of modulation symbols for each layer of the
plurality of layers
xBX(i)=dM(3i+1)
X@(i)=d(D(3i+2)

2 XO)(iy=d(0)(3i)
x()(i)=dO)(3i+1)
x@)(i)=d(0)(3i+2)
x@)(i)=d(M(3i) M'ayersymb=M(0)Symb/3=M(1)Symbls
x®(i)=d(M(3i+1)
xB)(i)=d(M(3i+2)

2 xO)(i)=d(O)(3i)
x(M(i)=d(O)(3i+1)
x@)(i)=d(0)(3i+2)
x@)(iy=d(M(4) MIaYer b =MO)gy bya=M gy /4
x@)(i)=d(M(4i+1)
x®)i)=d(M(4i+2)
x@)(i)=d(M(4i+3)

2 xO)(i)=d(O)(4i)
x(M(i)=d(O)(4i+1)
x@)(i)=d(0)(4i+2)
xB)(i)=d(0)(4i+3)
x@)(iy=d(M(4i) M'ayersymb=M(0)Symb/4=M(1)Symb/4
xO)(i)=d(D(4i+1)
x@)(i)=d(M4i+2)
x7)(i)=d(D(4i+3)

wherein in the above table, d(0)(i) is the modulation symbols for the first codeword, d{1)(i) is the modulation symbols
for the second codeword, x(")(i) is mapping symbols mapped to layer n, MOy is a number of modulation symbols
for the first codeword and M(1)Symb is a number of modulation symbols for the second codeword.

A transmitter (200) comprising:

a radio frequency, RF, unit (920) for transmitting and receiving a radio signal; and
a processor (910) coupled to the RF unit,

wherein the processor (910) generates mapping symbols by mapping modulation symbols for a first codeword and
modulation symbols for a second codeword to a plurality of layers, and transmits the mapping symbols,
characterized in that when a number of the plurality of layers is larger than 4, at least one of the modulation symbols
for first codeword and the modulation symbols for the second codeword is mapped to at least 3 layers and,
wherein when the number of the plurality of layers is 5, the modulation symbols for the first codeword are mapped
to 2 layers and the modulation symbols for the second codeword are mapped to remaining 3 layers, and

when the number of the plurality of layers is 6, the modulation symbols for the first codeword are mapped to 3 layers
and the modulation symbols for the second codeword are mapped to remaining 3 layers, and

when the number of the plurality of layers is 7, the modulation symbols for the first codeword are mapped to 3 layers
and the modulation symbols for the second codeword are mapped to remaining 4 layers, and

when the number of the plurality of layers is 8, the modulation symbols for the first codeword are mapped to 4 layers
and the modulation symbols for the second codeword are mapped to remaining 4 layers.

The transmitter (900) of claim 5,
wherein when the number of the plurality of layers is 5, 6, 7 or 8, the modulation symbols for the first codeword and
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the modulation symbols for the second codeword are mapped to layers according to the following table:

Number of the Number of Codeword-to-layer mapping
plurality of layers codewords i=0,1, .., Mayer, -1,

M'ayersymb: a number of modulation symbols for each layer of the plurality
of layers

2 xO)(i)=d(0)(2i)
x(M(i)=dO@(2i+1)
x@iy=d((3i) MIverg o p=MO)gy 1 /2=MDgy /3
xB)(iy=d(D(3i+1)
x@®(y=d(D(3i+2)

2 x(O(i)=d(©)(3i)
x(M(i)=dO)(3i+1)
x(2)(1)=d(0)(3i+2)
xB)(i)=d(M(3i) M'ayersymb=M(°)Symb/3=M(1)Symb/?:
x@®(y=d(M(3i+1)
xO)(i)y=d(1(3i+2)

2 x(O)(i)=d(0)(3i)
xM(i)y=d©O)(3i+1)
xA(i)y=dO)(3i+2)
xB)(i)=d((4i) Mlayersymsz(o)symb/?’:M“)symb/4
x@®(iy=d(M(4i+1)
xB)(iy=d(D(4i+2)
xO)(i)y=d(1(4i+3)

2 x(0)(1)=d(0)(4i)
xM(i)y=d©)(4i+1)
xA(i)y=d©)(4i+2)
xB)(i)=d(©)(4i+3)
X(4)(i)=d(1)(4i) Mlayersymsz(o)symb/4=M(1)symb/4
xB)(iy=d(D(4i+1)
x®)(iy=d(D(4i+2)
xN(iy=d(ND(4i+3)

wherein in the above table, d(0)(i) is the modulation symbols for the first codeword, d{1)(i) is the modulation symbols
for the second codeword, x("(i) is mapping symbols mapped to layer n, MO)g ., is a number of modulation symbols
for the first codeword and M(1)Symb is a number of modulation symbols for the second codeword.

A method of receiving data in a multiple antenna system, the method comprising:

receiving mapping symbols which are mapped to a plurality of layers;
demapping the mapping symbols to generate modulation symbols for a first codeword and modulation symbols
for a second codeword,

characterized in that when a number of the plurality of layers is larger than 4, at least one of the modulation symbols
for the first codeword and the modulation symbols for the second codeword is mapped to at least 3 layers,
wherein when the number of the plurality of layers is 5, the modulation symbols for the first codeword are mapped
to 2 layers and the modulation symbols for the second codeword are mapped to remaining 3 layers, and

when the number of the plurality of layers is 6, the modulation symbols for the first codeword are mapped to 3 layers
and the modulation symbols for the second codeword are mapped to remaining 3 layers, and

when the number of the plurality of layers is 7, the modulation symbols for the first codeword are mapped to 3 layers
and the modulation symbols for the second codeword are mapped to remaining 4 layers, and

when the number of the plurality of layers is 8, the modulation symbols for the first codeword are mapped to 4 layers
and the modulation symbols for the second codeword are mapped to remaining 4 layers.
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The method of claim 7, wherein when the number of the plurality of layers is 5, 6, 7 or 8, the mapping symbols are
demapped to the modulation symbols for the first codeword and the modulation symbols for the second codeword
according to the following table:

Numberofthe plurality | Number of Codeword-to-layer mapping
of layers codewords i=0,1, _,,Mlayersymb-y

M'ayersymb: a number of modulation symbols for each layer of the plurality
of layers

2 x(O)(i)=d(0)(2i)
x(N(i)=d(©)}(2i+1)
x)(i)=d(N(3i) Mlayersymb=M(O)Symb/2=M(1)Symb/3
x®)(i)=d((3i+1)
XA (i)=d(1)(3i+2)

2 x(0)(i)=d(0)(3i)
x(M(i)=dO)(3i+1)
x(2)(1)=d(0)(3i+2)
xC)(iy=d(1)(3i) Mlayer ymb—M( )Symbls m )Symb/?:
xH()=dMBi+1)
xO)()=d(1(3i+2)

2 x(O)(i)=d(0)(3i)
x(M(i)=dO)(3i+1)
x@)(i)=d(O)(3i+2)
x@)(i)=d(N(4i) M'ayersymb=M(O)Symb/3=M(1)Symb/4
x®)(iy=d(1)(4i+1)
x®)(iy=d(1)(4i+2)
x©&)(iy=d(1)(4i+3)

2 x(O)(i)=d(O)(4i)
x(N(i)=d©)}(4i+1)
x@)(i)=dO)(4i+2)
xB)(i)=dO)(4i+3)
xW(i)=d(M(4i) Miavery -\ =M 7a=(g 4
x®)(iy=d(1)(4i+1)
x®&)(iy=d(1)(4i+2)
x(N(iy=d(1)(4i+3)

wherein, in the above table, d(0)(j) is the modulation symbols for the first codeword, d(1)(i) is the modulation symbols
for the second codeword, x()(i) is mapping symbols mapped to layer n, M(O)Symb is a number of modulation symbols
for the first codeword and M(1)Symb is a number of modulation symbols for the second codeword.

A receiver, the receiver comprising:

a radio frequency, RF, unit for transmitting and receiving a radio signal; and
a processor coupled to the RF unit,

wherein the processor receives mapping symbols which are mapped to a plurality of layers and demaps the mapping
symbols to generate modulation symbols for a first codeword and modulation symbols for a second codeword,
characterized in that when a number of the plurality of layers is larger than 4, at least one of the modulation symbols
for first codeword and the modulation symbols for the second codeword is mapped to at least 3 layers and,
wherein when the number of the plurality of layers is 5, the modulation symbols for the first codeword are mapped
to 2 layers and the modulation symbols for the second codeword are mapped to remaining 3 layers, and

when the number of the plurality of layers is 6, the modulation symbols for the first codeword are mapped to 3 layers
and the modulation symbols for the second codeword are mapped to remaining 3 layers, and

when the number of the plurality of layers is 7, the modulation symbols for the first codeword are mapped to 3 layers
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and the modulation symbols for the second codeword are mapped to remaining 4 layers, and
when the number of the plurality of layers is 8, the modulation symbols for the first codeword are mapped to 4 layers
and the modulation symbols for the second codeword are mapped to remaining 4 layers.

10. The receiver of claim 9, wherein when the number of the plurality of layers is 5, 6, 7, or 8, the mapping symbols are
demapped to the modulation symbols for the first codeword and the modulation symbols for the second codeword
according to the following table:

Number of the plurality | Number of Codeword-to-layer mapping
of layers codewords i=0,1, .., Mlayersymb-1,
M'ayersymb: anumberof modulation symbols for each layer of the plurality
of layers
5 2 x(O)(i)=d(0)(2i)
x(M(i)=dO)(2i+1)
x@(i)=dM(3i) M'ayersymb—M( )Symblz m )Symb/?:
xC)(i)=d(M(3i+1)
x#(i)=dM(3i+2)
6 2 x(O)(1)=d©)(3i)
x(M(i)=dO)(3i+1)
x)(i)=dO)(3i+2)
xG)(i)=d{1)(3i) M'ayersymb Mo )Symb/?: M1 )Symb/?:
x#(i)=d(M(3i+1)
xO)(i)=d(N(3i+2)
7 2 x(O)(1)=d©)(3i)
x(M(i)=dO)(3i+1)
x(@(1)=dO)(3i+2)
xB)(i)=d(1)(4i) Mlayersymb_M( )symb/3 M( )symb/4
x#(=dM(4i+1)
xONi)=d(4i+2)
x(6)(i)=d(N(4i+3)
8 2 x(0)(i)=d(0)(4i)
x(M(i)=dO)(4i+1)
x(@(1)=dO)4i+2)
xB)(1)=dO)(4i+3)
x#)(i)=d{(4i) M'ayersymb=M(°)symb/4=M(1)Symb/4
xONiy=d(4i+1)
x©O)(i)=d(1)(4i+2)
xN(i)=d(M(4i+3)
wherein, in the above table, d(0)(j) is the modulation symbols for the first codeword, d{1)i) is the modulation symbols
for the second codeword, x("(i) is mapping symbols mapped to layer n, MO)g ., is a number of modulation symbols
for the first codeword and M(1)Symb is a number of modulation symbols for the second codeword.
Patentanspriiche

1. Verfahren zur Datenibertragung in einem Mehrantennensystem, wobei das Verfahren umfasst:

Erzeugen von Zuordnungssymbolen durch Zuordnen von Modulationssymbolen fiir ein erstes Codewort und
Modulationssymbolen fir ein zweites Codewort zu mehreren Schichten; und
Ubertragen der Zuordnungssymbole durch mehrere Antennen,

dadurch gekennzeichnet, dass
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wenn eine Anzahl der mehreren Schichten gréRer als 4 ist, wenigstens eines der Modulationssymbole fiir das erste
Codewort und der Modulationssymbole flir das zweite Codewort wenigstens 3 Schichten zugeordnet wird,

wobei, wenn die Anzahl der mehreren Schichten 5 betragt, die Modulationssymbole fiir das erste Codewort 2
Schichten zugeordnet werden und die Modulationssymbole fiir das zweite Codewort den verbleibenden 3 Schichten
zugeordnet werden und

wenn die Anzahl der mehreren Schichten 6 betragt, die Modulationssymbole fiir das erste Codewort 3 Schichten
zugeordnetwerden und die Modulationssymbole flirdas zweite Codewortden verbleibenden 3 Schichten zugeordnet
werden und

wenn die Anzahl der mehreren Schichten 7 betragt, die Modulationssymbole fiir das erste Codewort 3 Schichten
zugeordnetwerden und die Modulationssymbole flirdas zweite Codewortden verbleibenden 4 Schichten zugeordnet
werden und

wenn die Anzahl der mehreren Schichten 8 betragt, die Modulationssymbole fiir das erste Codewort 4 Schichten
zugeordnetwerden und die Modulationssymbole flirdas zweite Codewortden verbleibenden 4 Schichten zugeordnet
werden.

Verfahren nach Anspruch 1, wobei die Anzahl der mehreren Schichten kleiner als oder gleich eine(r) Anzahl der
mehreren Antennen ist.

Verfahren nach Anspruch 1, weiterhin umfassend: Bestimmen der Anzahl der mehreren Schichten.

Verfahren nach Anspruch 1,

wobei, wenn die Anzahl der mehreren Schichten 5, 6, 7 oder 8 betragt, die Modulationssymbole fir das erste
Codewort und die Modulationssymbole flir das zweite Codewort den Schichten gemaR der folgenden Tabelle zu-
geordnet werden:

Anzahl der mehreren Anzahl an Codewort-Schicht-Zuordnung
Schichten Codewortern i=0,1,..., Mlayersymb-1,

M'ayersymb: eine Anzahl an Modulationssymbolen flr jede Schicht der
mehreren Schichten

2 xO)(i)=d©)(2i)
x(M(iy=dO)2i+1)
x@(i)=d(D(3i) Mavery o =MO)2=M0gy /3
xB)(i)y=d(M(3i+1)
x@(i)y=d((3i+2)

2 x(0)(i)=d©)(3i)
x(i)=d(®)(3i+1)
x(@(1)=d0)(3i+2)
x@)(i)=d((3i) Maver o MOy /3=MM g 73
x@®(iy=d(M(3i+1)
xO)(i)y=d()(3i+2)

2 x(0)(i)=d©0)(3i)
x(M(i)=dO)(3i+1)
xA(i)y=dO)(3i+2)
xO(i)=d(D(4i) MYl o, =MO)gy/3=MDg oy /4
x@®(iy=d(M4i+1)
xB)(iy=d(M(4i+2)
x®)(iy=d(N(4i+3)

2 xO)(i)=d©)(4i)
x(M(iy=dO)(4i+1)
X@)(i)=d(O)(4i+2)
xB3)(i)=d©)(4i+3)
XD(D)=d(D(4i) MRYSrg o, =MO)gy/4=MDg oy /4
xB)(iy=d(M(4i+1)
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(fortgesetzt)
Anzahl der mehreren Anzahl an Codewort-Schicht-Zuordnung
Schichten Codewortern i=0,1,..., Mlayersymb-1,

M'ayersymb: eine Anzahl an Modulationssymbolen flr jede Schicht der
mehreren Schichten

XO(H=d(N(4i+2)
x(N(i)=d(D(4i+3)

wobei in der vorstehenden Tabelle d(9)i) die Modulationssymbole fir das erste Codewort sind, d{")(i) die Modula-
tionssymbole fiir das zweite Codewort sind, x(")(i) einer Schicht n zugeordnete Zuordnungssymbole sind, MO,
eine Anzahl an Modulationssymbolen fiir das erste Codewort ist und M(1) p €ine Anzahl an Modulationssymbolen
fur das zweite Codewort ist.

sym

Sender (900), umfassend:

eine Funkfrequenzeinheit, RF-Einheit, (920) zum Senden und Empfangen eines Funksignals; und
einen Prozessor (910), der mit der RF-Einheit gekoppelt ist,

wobei der Prozessor (910) durch Zuordnen von Modulationssymbolen fiir ein erstes Codewort und Modulations-
symbolen flr ein zweites Codewort zu mehreren Schichten Zuordnungssymbole erzeugt und die Zuordnungssym-
bole Ubertragt,

dadurch gekennzeichnet, dass

wenn eine Anzahl der mehreren Schichten gréRer als 4 ist, wenigstens eines der Modulationssymbole fiir das erste
Codewort und der Modulationssymbole fiir das zweite Codewort wenigstens 3 Schichten zugeordnet wird und
wobei, wenn die Anzahl der mehreren Schichten 5 betragt, die Modulationssymbole fiir das erste Codewort 2
Schichten zugeordnet werden und die Modulationssymbole fiir das zweite Codewort den verbleibenden 3 Schichten
zugeordnet werden und

wenn die Anzahl der mehreren Schichten 6 betragt, die Modulationssymbole fiir das erste Codewort 3 Schichten
zugeordnetwerden und die Modulationssymbole flirdas zweite Codewortden verbleibenden 3 Schichten zugeordnet
werden und

wenn die Anzahl der mehreren Schichten 7 betragt, die Modulationssymbole fiir das erste Codewort 3 Schichten
zugeordnetwerden und die Modulationssymbole flirdas zweite Codewortden verbleibenden 4 Schichten zugeordnet
werden und

wenn die Anzahl der mehreren Schichten 8 betragt, die Modulationssymbole fiir das erste Codewort 4 Schichten
zugeordnetwerden und die Modulationssymbole flirdas zweite Codewortden verbleibenden 4 Schichten zugeordnet
werden.

Sender (900) nach Anspruch 5,

wobei, wenn die Anzahl der mehreren Schichten 5, 6, 7 oder 8 betragt, die Modulationssymbole fir das erste
Codewort und die Modulationssymbole flir das zweite Codewort den Schichten gemaR der folgenden Tabelle zu-
geordnet werden:

Anzahl der mehreren Anzahl an Codewort-Schicht-Zuordnung
Schichten Codewdrtern | i=0,1, .., Mayer_ 1,
M'ayersymb: eine Anzahl an Modulationssymbolen fir jede Schicht der
mehreren Schichten
2 x(0)(i)=d(0)(2i)
x(N(i)=d0)(2i+1)
x@(i)=d((3i) Maver =M@ p Mg /3
xB)(iy=d(M(3i+1)
x@®(i)=d((3i+2)
2 x(O)(1)=d©)(3i)
x(M(i)=dO)(3i+1)
x(@(1)=dO)(3i+2)
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(fortgesetzt)
Anzahl der mehreren Anzahl an Codewort-Schicht-Zuordnung
Schichten Codewortern i=0,1, .., Mlayersymb-1,
M'ayersymb: eine Anzahl an Modulationssymbolen flr jede Schicht der
mehreren Schichten
xC)iy=dM(3i) Mayerey o =MO)gyrp/3=MMg /3
x(i)=d((3i+1)
xO)()=d()(3i+2)
2 x(0)(i)=d©0)(3i)
x(M(iy=dO)(3i+1)
x(@(1)=d0)(3i+2)
xB)(i)=d(M(4i) MIayersymsz(o)symb/?’:M“)symb/4
x@(i)y=dM(4i+1)
xB)(iy=d(M(4i+2)
x®)(iy=d(N(4i+3)
2 xO)(i)=d©)(4i)
x(M(iy=dO)(4i+1)
x(@(1y=dO)(4i+2)
xB)(iy=d)(4i+3)
x#(i)=dM(4i) MIayersymsz(o)symb/4=M(1)symb/4
xO)i)y=dM(4i+1)
x@)(iy=d(M(4i+2)
x(N(iy=d(M(4i+3)

wobei in der vorstehenden Tabelle d(9)i) die Modulationssymbole fir das erste Codewort sind, d{")(i) die Modula-
tionssymbole fiir das zweite Codewort sind, x(")(i) einer Schicht n zugeordnete Zuordnungssymbole sind, MO,
eine Anzahl an Modulationssymbolen fiir das erste Codewort ist und M(1)Symb eine Anzahl an Modulationssymbolen
fur das zweite Codewort ist.

Verfahren zum Empfangen von Daten in einem Mehrantennensystem, wobei das Verfahren umfasst:

Empfangen von Zuordnungssymbolen, die mehreren Schichten zugeordnet sind;
Aufheben der Zuordnung der Zuordnungssymbole, um Modulationssymbole fiir ein erstes Codewort und Mo-
dulationssymbole fiir ein zweites Codewort zu erzeugen,

dadurch gekennzeichnet, dass

wenn eine Anzahl der mehreren Schichten gréRer als 4 ist, wenigstens eines der Modulationssymbole fiir das erste
Codewort und der Modulationssymbole flir das zweite Codewort wenigstens 3 Schichten zugeordnet wird,

wobei, wenn die Anzahl der mehreren Schichten 5 betragt, die Modulationssymbole fiir das erste Codewort 2
Schichten zugeordnet werden und die Modulationssymbole fiir das zweite Codewort den verbleibenden 3 Schichten
zugeordnet werden und

wenn die Anzahl der mehreren Schichten 6 betragt, die Modulationssymbole fiir das erste Codewort 3 Schichten
zugeordnetwerden und die Modulationssymbole flirdas zweite Codewortden verbleibenden 3 Schichten zugeordnet
werden und

wenn die Anzahl der mehreren Schichten 7 betragt, die Modulationssymbole fiir das erste Codewort 3 Schichten
zugeordnetwerden und die Modulationssymbole flirdas zweite Codewortden verbleibenden 4 Schichten zugeordnet
werden und

wenn die Anzahl der mehreren Schichten 8 betragt, die Modulationssymbole fiir das erste Codewort 4 Schichten
zugeordnetwerden und die Modulationssymbole flirdas zweite Codewortden verbleibenden 4 Schichten zugeordnet
werden.

Verfahren nach Anspruch 7, wobei, wenn die Anzahl der mehreren Schichten 5, 6, 7 oder 8 betragt, die Zuordnung

der Zuordnungssymbole gemaR der folgenden Tabelle aufgehoben wird, um die Modulationssymbole flr das erste
Codewort und die Modulationssymbole fir das zweite Codewort zu erhalten:
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Anzahl der mehreren Anzahl an Codewort-Schicht-Zuordnung
Schichten Codewértern | i=0,1, .., Mayery -1,

Mlayer symb: €ine Anzahl an Modulationssymbolen fir jede Schicht der
mehreren Schichten

2 x(0)(i)=d(0)(2i)
x()(i)=d0)(2i+1)
x@(i)=d((3i) Miavery 1\ =My 2=MMg /3
xB)(iy=d(M(3i+1)
x®)(i)=d(M(3i+2)

2 xO)(i)=d(O)(3i)
x(M(i)=d(O)(3i+1)
x@)(i)=d(0)(3i+2)
x@)(i)=d((3i) Miavery 1\ =M}y 73=MMg /3
x@)(i)=d(M(3i+1)
x®)(i)=d(M(3i+2)

2 x(0)(i)=d(0)(3i)
x{)(i)=d(O)(3i+1)
x@)(i)=d(0)(3i+2)
xOXiy=d((4i) Mverg - p=MO)g 1 p/3=M g oy /4
x@)(i)=d(M(4i+1)
x®)(i)=d(M(4i+2)
x©)(i)=d(M(4i+3)

2 x(0)(i)=d(0)(4i)
x()(i)=dO)(4i+1)
x@)(i)=d(0)(4i+2)
xB)(i)=d(0)(4i+3)
x@(iy=d((4i) Mverg p=MO)g o/ 4=M g oy /4
x®)i)y=d(M(4i+1)
x©)(i)=d(M(4i+2)
x7)(i)=d(M(4i+3)

wobei in der vorstehenden Tabelle d(9)i) die Modulationssymbole fir das erste Codewort sind, d{")(i) die Modula-
tionssymbole fiir das zweite Codewort sind, x(")(i) einer Schicht n zugeordnete Zuordnungssymbole sind, MO,
eine Anzahl an Modulationssymbolen firr das erste Codewort ist und M(1)Symb eine Anzahl an Modulationssymbolen
fur das zweite Codewort ist.

Empfanger, wobei der Empfanger umfasst:

eine Funkfrequenzeinheit, RF-Einheit, zum Senden und Empfangen eines Funksignals; und
einen Prozessor, der mit der RF-Einheit gekoppelt ist,

wobei der Prozessor Zuordnungssymbole empfangt, die mehreren Schichten zugeordnet sind, und die Zuordnung
der Zuordnungssymbole aufhebt, um Modulationssymbole fiir ein erstes Codewort und Modulationssymbole flr ein
zweites Codewort zu erzeugen,

dadurch gekennzeichnet, dass

wenn eine Anzahl der mehreren Schichten gréRer als 4 ist, wenigstens eines der Modulationssymbole fiir das erste
Codewort und der Modulationssymbole fiir das zweite Codewort wenigstens 3 Schichten zugeordnet wird und
wobei, wenn die Anzahl der mehreren Schichten 5 betragt, die Modulationssymbole fiir das erste Codewort 2
Schichten zugeordnet werden und die Modulationssymbole fiir das zweite Codewort den verbleibenden 3 Schichten
zugeordnet werden und

wenn die Anzahl der mehreren Schichten 6 betragt, die Modulationssymbole fiir das erste Codewort 3 Schichten
zugeordnetwerden und die Modulationssymbole flirdas zweite Codewortden verbleibenden 3 Schichten zugeordnet
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wenn die Anzahl der mehreren Schichten 7 betragt, die Modulationssymbole fiir das erste Codewort 3 Schichten
zugeordnetwerden und die Modulationssymbole flirdas zweite Codewortden verbleibenden 4 Schichten zugeordnet

werden und

wenn die Anzahl der mehreren Schichten 8 betragt, die Modulationssymbole fiir das erste Codewort 4 Schichten
zugeordnetwerden und die Modulationssymbole flirdas zweite Codewortden verbleibenden 4 Schichten zugeordnet

werden.

10. Empfanger nach Anspruch 9, wobei, wenn die Anzahl der mehreren Schichten 5, 6, 7 oder 8 betragt, die Zuordnung
der Zuordnungssymbole gemaR der folgenden Tabelle aufgehoben wird, um die Modulationssymbole fiir das erste
Codewort und die Modulationssymbole fir das zweite Codewort zu erhalten:

Anzahl der mehreren Anzahl an Codewort-Schicht-Zuordnung
Schichten Codewortern i=0,1, .., Mlayersymb-1,
M'ayersymb: eine Anzahl an Modulationssymbolen fir jede Schicht der
mehreren Schichten
5 2 xO)(i)=d©)(2i)
x(M(i)=dO)(2i+1)
x@(i)=dM(3i) M'ayersymb=M(°)Symb/2=M(1)Symb/?:
xG)(iy=dM(3i+1)
x#)(i)=d(M(3i+2)
6 2 x(0)(i)=d©)(3i)
x(M(i)=dO)(3i+1)
xA(i)y=dO)(3i+2)
xB)(i)=d(1)(3i) Mlayersymb_M( )symb/3 M( )symb/3
x#(y=dM(3i+1)
xONi)=dM(3i+2)
7 2 x(0)(i)=d©0)(3i)
x(M(i)=dO)(3i+1)
x(2)(1)=d0)(3i+2)
xB) (iy=d(D(4i) M'ayers mp=M(© )Symb/?: =M )Symb/4
x#(i)=d(M(4i+1)
xONi)=d(4i+2)
xB)(i)=d(1)(4i+3)
8 2 xO)(i)=d©)(4i)
x(M(i)=dO)4i+1)
x(@(1y=dO)(4i+2)
xB3)(i)=d©)(4i+3)
x@(i)y=dM(4i) M'ayersymb—M( )Symb,4 M )Symb/4
xO)i)y=dM(4i+1)
x©O)(i)=d(1)(4i+2)
x(N(iy=d(4i+3)

wobei in der vorstehenden Tabelle d(9)i) die Modulationssymbole fir das erste Codewort sind, d{")(i) die Modula-
tionssymbole fiir das zweite Codewort sind, x(")(i) einer Schicht n zugeordnete Zuordnungssymbole sind, MO,
eine Anzahl an Modulationssymbolen firr das erste Codewort ist und M(1)Symb eine Anzahl an Modulationssymbolen
fur das zweite Codewort ist.

Revendications

1. Procédé de transmission de données dans un systéme a antennes multiples, le procédé comprenant :
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générer des symboles de mappage en mappant des symboles de modulation pour un premier mot de code et
des symboles de modulation pour un deuxiéme mot de code sur une pluralité de couches ; et
émettre les symboles de mappage par I'intermédiaire d’'une pluralité d’antennes,

caractérisé en ce que lorsqu’'un nombre de couches dans la pluralité de couches est supérieur a 4, au moins 'un
des symboles de modulation pour le premier mot de code et des symboles de modulation pour le deuxieme motde
code est mappé sur au moins 3 couches,

dans lequel, lorsque le nombre de couches dans la pluralité de couches est 5, les symboles de modulation pour le
premier mot de code sont mappés sur 2 couches et les symboles de modulation pour le deuxiéme mot de code
sont mappés sur 3 couches restantes, et

lorsque le nombre de la pluralité de couches est 6, les symboles de modulation pour le premier mot de code sont
mappés sur 3 couches et les symboles de modulation pour le deuxieme mot de code sont mappés sur 3 couches
restantes, et

lorsque le nombre de couches dans la pluralité de couches est 7, les symboles de modulation pour le premier mot
de code sont mappés sur 3 couches et les symboles de modulation pour le deuxieme mot de code sont mappés
sur 4 couches restantes, et

lorsque le nombre de couches dans la pluralité de couches est 8, les symboles de modulation pour le premier mot
de code sont mappés sur 4 couches et les symboles de modulation pour le deuxieme mot de code sont mappés
sur 4 couches restantes.

Procédé selon la revendication 1, dans lequel le nombre de couches dans la pluralité de couches est inférieur ou
égal a un nombre d’antennes dans la pluralité d’antennes.

Procédé selon larevendication 1, comprenanten outre déterminerle nombre de couches dans la pluralité de couches.

Procédé selon la revendication 1,
dans lequel, lorsque le nombre de couches dans la pluralité de couches est 5, 6, 7 ou 8, les symboles de modulation
pour le premier mot de code et les symboles de modulation pour le deuxieme mot de code sont mappés sur des
couches selon le tableau suivant :

Nombre de couches dans Nombre de Mappage des mots de code sur les couches
la pluralité de couches mots de i=0, 1, ..., Mlayersymb-1

code Mlayers 1 - un nombre de symboles de modulation pour chaque couche
de la pluralité de couches

2 x(0)(i)=d(0)(2i)
x((i)=dO)(2i+1)
x2=d(N)(3i) |\/|layersymbzm(O)Symblzzl\AU)Symb/'e,
xC)(iy=d(M(3i+1)
x®(i)=d(M(3i+2)

2 x(0)(i)=d(0)(3i)
x(M(i)=dO)(3i+1)
x@)(i)=dO)(3i+2)
xG)(i)=d(1)(3i) MIayersymbz'\/I(O)syml;)/")’zM(1)symb/3
x@()=d(M(3i+1)
xO)(i)=d((3i+2)

2 x(0)(i)=d(0)(3i)
x(M(i)=dO)(3i+1)
x(2)(i)=d(0)(3i+2)
x®)(iy=d(4i) MYy =M Oy by 3=M gy 14
x®(iy=dM(4i+1)
xO)i)=d(M(4i+2)
x©)(i)=d(M(4i+3)

2 x(0)(i)=d(0)(4i)
x(M(i)=dO)(4i+1)
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(suite)

Nombre de couches dans Nombre de Mappage des mots de code sur les couches
la pluralité de couches mots de i=0, 1, ..., Mlayersy

-1
mb

code Miayer. 1, : un nombre de symboles de modulation pour chaque couche
de la pluralité de couches

x2)()=dO)4i+2)

xB)(i)=d(O)(4i+3)
x@(i)=d((4i) MIayersymsz(O)symb/4=M(1)symb/4
x(8)(i)=d(D(4i+1)
x©)())=d()(4i+2)
xN()=d(M(4i+3)

dans lequel, dans le tableau ci-dessus, d(0)(i) représente les symboles de modulation pour le premier mot de code,
d{)(i) représente les symboles de modulation pour le deuxiéme mot de code, x(")Xi) représente des symboles de
mappage mappés sur une couche n, M(O)Symb représente un nombre de symboles de modulation pour le premier
mot de code et M(1)Symb représente un nombre de symboles de modulation pour le deuxiéme mot de code.

Emetteur (900) comprenant :

une unité radiofréquence, RF, (920) pour émettre et recevoir un signal radio ; et
un processeur (910) couplé a l'unité RF,

dans lequel le processeur (910) génére des symboles de mappage en mappant des symboles de modulation pour
un premier mot de code etdes symboles de modulation pour un deuxiéme motde code sur une pluralité de couches,
et transmet les symboles de mappage,

caractérisé en ce que lorsqu’'un nombre de couches dans la pluralité de couches est supérieur a2 4, au moins l'un
des symboles de modulation pour le premier mot de code et des symboles de modulation pour le deuxiéme mot de
code est mappé sur au moins 3 couches, et

dans lequel, lorsque le nombre de couches dans la pluralité de couches est 5, les symboles de modulation pour le
premier mot de code sont mappés sur 2 couches et les symboles de modulation pour le deuxiéme mot de code
sont mappés sur 3 couches restantes, et

lorsque le nombre de couches dans la pluralité de couches est 6, les symboles de modulation pour le premier mot
de code sont mappés sur 3 couches et les symboles de modulation pour le deuxieme mot de code sont mappés
sur 3 couches restantes, et

lorsque le nombre de couches dans la pluralité de couches est 7, les symboles de modulation pour le premier mot
de code sont mappés sur 3 couches et les symboles de modulation pour le deuxieme mot de code sont mappés
sur 4 couches restantes, et

lorsque le nombre de la pluralité de couches est 8, les symboles de modulation pour le premier mot de code sont
mappés sur 4 couches et les symboles de modulation pour le deuxieme mot de code sont mappés sur 4 couches
restantes.

Emetteur (900) selon la revendication 5,

dans lequel, lorsque le nombre de couches dans la pluralité de couches est 5, 6, 7 ou 8, les symboles de modulation
pour le premier mot de code et les symboles de modulation pour le deuxieme mot de code sont mappés sur des
couches selon le tableau suivant :

Nombre de couches dans Nombre de Mappage des mots de code sur les couches

la pluralité de couches mots de i=0, 1, ..., M'ayersymb-1
code Mlayer. 1, - un nombre de symboles de modulation pour chaque couche
de la pluralité de couches
2 x©)(i)=d(©)(2i)
x(M(i)=d(©)(2i+1)
x@(i)=d(1)(3) '\/Ilayersyml;)zlvl(O)syml;)/zzlvl(1)symb/3
xB)(i)=d(N(3i+1)
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(suite)
Nombre de couches dans Nombre de Mappage des mots de code sur les couches
la pluralité de couches mots de i=0, 1, ..., Mlayersymb-1

code Miayer 1 : un nombre de symboles de modulation pour chaque couche
de la pluralité de couches
X@()=dN(3i+2)

2 xO)(i)=d(0)(3i)
x(M(=dO)(3i+1)
x@)(i)=d(0)(3i+2)
x@)()=d(M(3i) Mlayersymsz(0)symb/3=M(1)symb/3
x@(H=dM(3i+1)
x®)(i)=d(M(3i+2)

2 xO)(i)=d(0)(3i)
x(M(i)=d(O)(3i+1)
x@)(i)=d(0)(3i+2)
x@)(iy=d(1)(4i) Mlayersymsz(0)symb/3=M(1)symb/4
x@(i)=d(D(4i+1)
xO)(i)=d(D(4i+2)
x©)(i)=d(M(4i+3)

2 xO)(i)=d(0)(4i)
x(M(i)=dO)(4i+1)
x@)(i)=dO)(4i+2)
x@)(i)=d(0)(4i+3)
x@(iy=d(1)(4i) Mlayersymsz(0)symb/4=M(1)symb/4
xO)()=dM(4i+1)
x©)(i)=d(N(4i+2)
xN()=d(M(4i+3)

dans lequel, dans le tableau ci-dessus, d(0)(i) représente les symboles de modulation pour le premier mot de code,
d")(i) représente les symboles de modulation pour le deuxiéme mot de code, x("Xi) représente des symboles de
mappage mappés sur une couche n, M(O)Symb représente un nombre de symboles de modulation pour le premier
mot de code et M(1)Symb représente un nombre de symboles de modulation pour le deuxiéme mot de code.

Procédé de réception de données dans un systéme a antennes multiples, le procédé comprenant :

recevoir des symboles de mappage qui sont mappés sur une pluralité de couches ;
démapper des symboles de mappage pour générer des symboles de modulation pour un premier mot de code
et des symboles de modulation pour un deuxi€me mot de code,

caractérisé en ce que lorsqu’'un nombre de couches dans la pluralité de couches est supérieur a2 4, au moins l'un
des symboles de modulation pour le premier mot de code et des symboles de modulation pour le deuxiéme mot de
code est mappé sur au moins 3 couches,

dans lequel, lorsque le nombre de couches dans la pluralité de couches est 5, les symboles de modulation pour le
premier mot de code sont mappés sur 2 couches et les symboles de modulation pour le deuxiéme mot de code
sont mappés sur 3 couches restantes, et

lorsque le nombre de couches dans la pluralité de couches est 6, les symboles de modulation pour le premier mot
de code sont mappés sur 3 couches et les symboles de modulation pour le deuxieme mot de code sont mappés
sur 3 couches restantes, et

lorsque le nombre de couches dans la pluralité de couches est 7, les symboles de modulation pour le premier mot
de code sont mappés sur 3 couches et les symboles de modulation pour le deuxieme mot de code sont mappés
sur 4 couches restantes, et

lorsque le nombre de couches dans la pluralité de couches est 8, les symboles de modulation pour le premier mot
de code sont mappés sur 4 couches et les symboles de modulation pour le deuxieme mot de code sont mappés
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sur 4 couches restantes.
Procédé selon la revendication 7, dans lequel, lorsque le nombre de couches dans la pluralité de couches est 5, 6,

7 ou 8, les symboles de mappage sont démappés en symboles de modulation pour le premier mot de code et en
symboles de modulation pour le deuxieme mot de code selon le tableau suivant :

Nombre de couches dans Nombre de Mappage des mots de code sur les couches
la pluralité de couches mots de i=0, 1, ..., Mlayersymb-1
code Miayer 1, : un nombre de symboles de modulation pour chaque couche
de la pluralité de couches
5 2 x(0)(i)=d(0)(2i)
x(N(i)=d(0)(2i+1)
x(2)(i)=d{(3i) M'ayersymb=M(0)Symb/2=M(1)Symb/3
xG)(i)=d(M(3i+1)
x®(i)=d(M(3i+2)
6 2 x(0)(i)=d(0)(3i)
x(M(i)=dO)(3i+1)
x(@(1)=d(0)(3i+2)
xC)(i)=d(1)(3i) MIayersymbzM(O)sym!;)/")’zlvl(1)symb/3
x#)(i)=d(M(3i+1)
xO)(i)=d(M(3i+2)
7 2 x(0)(i)=d(0)(3i)
x(N(i)=d(O)(3i+1)
x(@(1)=d(0)(3i+2)
x®(iy=d(M(4i) MIBYersy b =MO)gy o/ 3=Mgy /4
(xEB()=dM(4i+1)
xO)(i)=d(M(4i+2)
x(6)(i)=d(N)(4i+3)
8 2 x(0)(i)=d(0)(4i)
x(N(i)=dO)(4i+1)
x(2)(i)=d(0)(4i+2)
xB)(1)=d(0)(4i+3)
x@(iy=d(M(4i) MIBYersy b =M Oy o/ 4=M gy /4
xB)(i)=d(D(4i+1)
x(6)(i)=d(M(4i+2)
x(M(i)=d(M(4i+3)

dans lequel, dans le tableau ci-dessus, d(9)(i) représente les symboles de modulation pour le premier mot de code,
d{)(i) représente les symboles de modulation pour le deuxiéme mot de code, x(")Xi) représente des symboles de
mappage mappés sur une couche n, M(O)Symb représente un nombre de symboles de modulation pour le premier
mot de code et M(1)Symb représente un nombre de symboles de modulation pour le deuxiéme mot de code.

Récepteur, le récepteur comprenant :

une unité radiofréquence, RF, pour émettre et recevoir un signal radio ; et
un processeur couplé a l'unité RF,

dans lequel le processeurrecgoit des symboles de mappage qui sont mappés surune pluralité de couches etdémappe
les symboles de mappage pour générer des symboles de modulation pour un premier motde code et des symboles
de modulation pour un deuxiéme mot de code,

caractérisé en ce que lorsqu’'un nombre de couches dans la pluralité de couches est supérieur a 4, au moins 'un
des symboles de modulation pour le premier mot de code et des symboles de modulation pour le deuxieme motde
code est mappé sur au moins 3 couches, et
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dans lequel, lorsque le nombre de couches dans la pluralité de couches est 5, les symboles de modulation pour le
premier mot de code sont mappés sur 2 couches et les symboles de modulation pour le deuxiéme mot de code
sont mappés sur 3 couches restantes, et

lorsque le nombre de couches dans la pluralité de couches est 6, les symboles de modulation pour le premier mot
de code sont mappés sur 3 couches et les symboles de modulation pour le deuxieme mot de code sont mappés
sur 3 couches restantes, et

lorsque le nombre de couches dans la pluralité de couches est 7, les symboles de modulation pour le premier mot
de code sont mappés sur 3 couches et les symboles de modulation pour le deuxieme mot de code sont mappés
sur 4 couches restantes, et

lorsque le nombre de couches dans la pluralité de couches est 8, les symboles de modulation pour le premier mot
de code sont mappés sur 4 couches et les symboles de modulation pour le deuxieme mot de code sont mappés
sur 4 couches restantes.

Récepteur selon la revendication 9, dans lequel, lorsque le nombre de couches dans la pluralité de couches est 5,
6, 7 ou 8, les symboles de mappage sont démappés en symboles de modulation pour le premier mot de code et
en symboles de modulation pour le deuxiéme mot de code selon le tableau suivant :

Nombre de couches dans Nombre de Mappage des mots de code sur les couches

la pluralité de couches mots de i=0, 1, ..., Mlayersymb-1
code Miayer ., : un nombre de symboles de modulation pour chaque couche
de la pluralité de couches
5 2 xO)(i)=d(0)2i)
x((i)=d(0)(2i+1)
x()(i)=d(1(3i) Miayer =MO) . 2=M(Dg /3
( (
( (

=
)=d
)=d
)=d
x4()=d(M(3Bi+2)
6 2 x(0)(i)=d(0)(3i)
x(M(i)=d O} 3i+1)
x2)(i)=d(0)(3i+2)
x@)(i)=dM(3i) Miayery MOy /=My /3
x@®)(i)=d((3i+1)
x®)(i)=d(1)(3i+2)
7 2 x(0)(i)=d(0)(3i)
x(M(i)=d©O)(3i+1)
x@)(i)=d0)(3i+2)
xB(iy=d(M(4i) Miayery MOy p/3=M(M gy /4
x#(i)=d((4i+1)
x®)(i)=d(N(4i+2)
x©)(i)=d(1)(4i+3)
8 2 x(O)(i)=d(O)(4i)
x((i)=d(©)(4i+1)
x2)(i)=d(O)(4i+2)
x3)(i)=d(0)4i+3)
xB(iy=d(M(4i) MIayeryy MOy p/d=MN gy /4
xO)(iy=d((4i+1)
®)(i)=d(
Miy=d!

dans lequel, dans le tableau ci-dessus, d(0)(i) représente les symboles de modulation pour le premier mot de code,
d{)(i) représente les symboles de modulation pour le deuxiéme mot de code, x(")Xi) représente des symboles de
mappage mappés sur une couche n, M(O)Symb représente un nombre de symboles de modulation pour le premier
mot de code et M(1)Symb représente un nombre de symboles de modulation pour le deuxiéme mot de code.
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[Fig. 2]
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[Fig. 3]
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[Fig. 4]
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[Fig. 5]
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[Fig. 6]
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[Fig. 7]
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[Fig. 8]
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[Fig. 9]
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[Fig. 10]
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[Fig. 11]
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[Fig. 12]
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[Fig. 13]
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[Fig. 14]
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[Fig. 15]
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[Fig. 16]
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[Fig. 17]
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[Fig. 18]
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[Fig. 19]
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[Fig. 21]
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[Fig. 22]
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[Fig. 23]
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[Fig. 25]
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[Fig. 26]
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[Fig. 27]
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[Fig. 28]
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[Fig. 29]
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[Fig. 31]
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[Fig. 33]
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[Fig. 35]
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[Fig. 37]
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[Fig. 39]
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Seabadalmi igénypontok

%

L Adwateitell eljards wbbantennds rendszerben, az oljdrds o kévetkezéiket tanalmazza:

lekdperd jelek eldalliidsn olsd kddsedhor vald moduldlast jeleknek és misodik

kddszdhow vald seodulalas jeleknek rélegek sokasdgiea vald leképecdsére; 63

a lekdperd jelek addsa antennik sokasdgan keresziil,

azeal jellemenve, hogy amikor a rétegek sokasdganak szdma nagyobb, mint 4, legaldbb

peg

Uth B8 '\"

egy, ax olsd kddszdhoz vald moduldlast jel és egy, o misodik kodsaShor vald maduldli

si jol leképestdik lopalabb 3 rétepre,

ahol ha a rétegel sokasdgdnal sedma nagyobb, mim 3, g2 olsé kodszdhoz vald moduds

Riai jelek ¥ rétegre, g misadik kodszdhor tartond wodaldlst jelek pedig o fonnmaradé 3
rétegre képeebdoek le, és

amikor o rétegek sokasdpdnak szdma 6, oz elsd kodsedhor vald modulalist jelek 3

tegre, a masodik kédsedhor tartord modulalial jelek pedig a fonnmaradd 3 séivere ke

pezdainek le, &

amitkar a2 réteged sokasSgdnak sedma 7, ax olsd kddszdhor vald wmodoldist jelek 3 &

tegre, a masedih kddsachoz tartord woduldlast jolek poedig o fenomaradd 4 vétegre ké-

pesddnek le, és

amikor & rétegek sokusdgdnad sadion §, az elsd kddssdhoz valod moduldida jelek & rée

tegre, a masndik koderdhox tartesd moduldldsi jelek pedip o fenomaradd 4 rélegre ke

pezidnek e

Lo Axl, igéuypont szevintl eljards, shol a rétegek soknsdpinak o szdma kisedb vagy eg

Ey o antennak sokasdednak 2 szémaval

s

7

axdovioak 8 meghatdrozdsa,

Az L igdnypont szerintl eBidrds tovibbd o kovetkendket tartalmazza: o rétegek sokasdgs



Az 1. igénypont szerinti ¢ljdrds,

ahol amikor a rétegel sokasagdngk a sedma §, 6, 7 vagy 8, gz olsd kadszdhoz vald mo-

*

dulalast jelek dsa rodsodik kodsedhor vald modeldlast felek a kéveikesd tdbldzat szevint

keéperddnek le r8legekee:

Kidsravak

BZAMR

Kodszd rétegre valo leképerdse
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ey
\,‘l&?{’g};:{g{ ! 3€~;‘+:}
R S UL 2 )

18

ahol a fonti tablizatban 40 ax elst koduedhoz vald moduldldst felek, 44 a masodik

Kodszohoz vald moduldlast jelek, 5t

< . {11
(1) aw 0 rétegre leképerett leképerdsi jelok, MW an
e elsd kodszohos vald moduldlast jelek sxdma, MW s pedie 8 rdsodik kodseshog va-
winh &

B myoduldlas jelek seama
Ado (900}, amely a kdvetkerfket tastabmazz

RE sdidfrekvencids Lgxs% (#2307 radioie] adasdra & vételéee; 8¢

az BF sgységher esatolt processeor (#1804,

abol a provesszor (910} leképerd feleket allit o8 elsd kddsedhor vald moduldlast jeleks

nek g8 masodik kddsadhor vald moduldlist jeleknek rétegel sokesdgdra vald leképesé-

sére, dx fovabbitia a ehdpendsi jeleket,

aeral jellemezye, hogy amikor a rétegek sokasdgdnak sz nagyobb, mim 4, legaldbb

ey, az vled kddeedhow vald modulilast jol Ssepy, & mdsodik kadsedhor vald modulals-
1 jel lekepestdik lopalabb 3 rétegrs, ¢

abod o a rétogek sokasdgdnak sefoe nagvobb, mint §, az ¢led kddseshor vald modula-

faat jelek 3 rétegre, a mdsodik kddszdhoz tartosd moduliidst jolek pedip o fennmarads 3

rétegre képeaddaek le, &

amibor a rétegek sokasdghoak szdma 6, a2 alsd kodsedhor vald modaldlist jelek 3 ré-

fegre, & masodik kodsedhor tartoxd moduldlast jolek podig o fonmmaradd 3 étepre ké-

peaddnek le, €5

amikor o nitegek sokesdgdnak szdma 7, ay elsd hodsedhor vald moduldlast jelek 3 rée

tegre, & masodik kddsedhor tartoed moduldlast jelek podip a fenmmaradd 4 rétegre ké-

peeddnelk e, &

anvikor a rétegek sokasdginak ssama 8, a2 elsd kadsedhor vald moduldldst jelek 4 &

>

tegre, a masodik kodszdhor tartosd modnldlast jelek pedig a Ronnmaradd 4 rétegre ké-

pezddnek le.
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Hiped i)
xiﬁgi}x@“?{sm_}

ok

ey et ; o

ahol a fenti tablizatban ) ax elad kddszdhoz vald wodeldlsst jelek, a0 o mésodik
kddszohoz vald modulaldst jelek, ¥'™() az n rétegre lekdperett lekdpuadst jelak, g gttt
ax elsd kédszdhor vald modulilasi jelek szama, MW pedig 2 masodik kodszihoz ve-

P

1 modulalas elek sedma,
Astatvdtel eljdrds whbantennas rondszerben, a2 oljdray a ktvetherdket tartalmazsa

olyan leképerdsi jelok vitele, amelyek rétegek sokastpdra vannak lekdpesve;
a lekepergsi julek kibontdss ¢lsd kddssdhoz vald modnldlasd jeleknek ds masodik

kddszdhor valé modulitasi jsleknek a2 elddilitisdra,

szzal jellomezve, hogy amikor a rétegel sokastgdnak sefma nagvebb, mint 4, logalabb
ery, az olsd kadsrdhor vald moduliddst jel s epy, a masodik kddszdhor vald modulals
si jel lekdpraddik lopalabh 3 ritogre,

abol s réegek sokastgansk szdma napyvobb, mint §, ax elsd kadsechor vald modula-
fast jelek 2 rétegre, a masodik kodardhor wurtozd moduldldst jelek podip g fonnmarads 3
réfegre képeaddnek ke, &

antikor 8 rétegek sokasdgdnsk sxdma §, ar elsé kadszdhor valt modalaldd jelek 3 né-
tegre, & misodik kddszdhoz tartord moduldldsl felek pedig & fonnmaradd 3 réropre ké-
pexddnek le, &

amikor a rétegek sokasdganak szdma 7, aw elsd kddszdhoz vald moduldldsl jelex 3 o6
tegre, 8 masodik kodsedhes tartozd moduldlasi jelek pedig o fonnmaradd 4 rétegre ke-
peabdnek e, &8

z

amikor a rétegek sokasdgdoak sedms §, vz oled kédsrdhoz vadd moduldlast jelek 4 ré-

tegre, a masodik kodezdhor tartond modulaldst felek pedip a fonnmaradd 4 rétegre ké-

pezddnek le.




8 AT igdovpont sy

erintt edris, shol amibor & rétegek sukasapdnak a szdma &, & 7 vagy

%, o lekdperd elek kibontddnak gz eled kddszdhor vald moduldlast jelekre ds 4 masodik

kadszohoz vald modulalast jelokre a kdvetkezd tablizat seennt

Rétegek sokasdgd

nak a szama

Rodszavak

sEama

Kodszd rétopre valo leképesdss
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ahol a fenti tiblazatban 471 av ols8 kédszohor vald moduldlist jelek, 4951 2 mdsodik
kddardhor vald moduldldst Jelek, <™ az n rétegre leképerett leképessd jelek, IS st
az elsd hodseshor vald modulfldst jelak szama, MY s};ﬁv,;, padig 8 masodik kodsedhor var

15 monduialdel jelek sudnwe

Vevud, amoly a kdvetkezthet tartalmarz

< >

RF radicfrekvencids epyvsdy vidinie] alisdrn &8 vételdre &

%

az R¥ egyvsdghez caatolt processest,
ahol & processaor vesad ¢ lekdpesd jeleket, amelvel rétegek sokasdgden vannak leképer-
ve, ds kibontie o lekdpead jelokel, hogy cgy olsé hddsadhoz vald moduliddast leleket 85
ey nuasodih kddardhor vald wodaldlisd jeleket Allitson o8,

azzal jellamerve, bogy amikor o rétogek sokasdpdnak srdmn nagyvebb, mint 4, legaldbb
ey, ax olsd kddszohor vald modulalist jel &5 egy, a nudsodik kodszdhoe valo modulils-
st jel lekdpeaddik lopalabl 3 edtepre, &

abol ha s réfegek sokosggdnak szdma nagyobly, mint 5, az ols® kidszdhoz vald moduld-
tast jeledc 2 rétegre, a mdsodik kodsedhon tartozd mrodaldldst jolek pedig o fermmaradd 3
rétegre képeaddnek le, ¢

amikor a r8iegek sokasdganak szdma 6, ax ehad kddsedhor vald modulalisd jolek 3 we
tegre, & mdsodik koderdhoy tartozd moduldlast jelek pedig o fennmaradd 3 rétopre k-

o f
porddnel e, 85

'/(

amikor a rétegek sokasdpdnak szama 7, az elsd kodszdhoz vald moduldldst jelek 3 ré-

tegre, 8 mgsodik kédszdhow tartozo modulilast jelek pedig a formmaradd 4 eétepre ké-

X

pezddnek le, &

e

araikor a rétegel sokasdginak sedma 8, gz olsd koderdhor vald moduldlast jelek 4 &
tegre, 2 mdsodik kodszobor tartord modalalist jolek padig a fonnmaradd 4 rélegre ké

pesddoek e




W AY igénypont szexinti vy, abol amikor a rétegek sokasdgdnak a ssdma 3, 6, 7 vagy 8,
& loképead jelek kibonthdnak ax eled kédszdhor vald modulélis jelekre é5 a misodik

kodszdhor vald moduldlast jelekye a kdvetkesd tabldvat szeviats

Rétepek sokasdgd- | Rodsaavak Kadszd rétegre vald lekdpesdse
nak & sedma ardma i {}, 1hvens E*vig"‘:‘f'“‘ts‘..:wi,

LY S “emn: moduldidst jelek sedma a rétepek sokass-

ganak minden sgyes rétegére
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abol a fenti tahldeaiban V) ax olsd kodszdhoz vald modulalast jelek, 817G} a mésodik
7 > s i 3 N 3 (i} . P & . : TR R PiEe
kidszahor valé moduldléal jelek, x™(1) oz n rétegre lekdperzett leképezdst felok, MW
ax elsd kodszdhor vald modulalast jelek szama, M i*‘s\,mh pedig o msodik kddsadhos va-

i modulalis jelek sedma.
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