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Introduction
Current UL ACK channel is only supported by the optional UL PUSC. The suggested remedy can solve this
problem such that the UL ACK channel can be supported by both UL PUSC and optional UL PUSC.

Suggested change to the standard
[Replace the section 8.4.5.4.13 with the following text]

8.4.5.4.13 UL ACK channel

The uplink ACK (Acknowledgement) provides feedback for Downlink Hybrid ARQ. This channel shall only be

supported by SS supporting H-ARQ. The SS transmits ACK or NAK feedback for Downlink packet data. One

ACK channel occupies half subchannel, which is 3 pieces of 3x3 uplink tile in the case of optional PUSC or 3

pieces of 4x3 uplink tile in the case of PUSC.

The acknowledgement bit of the n-th ACK channel shall be ‘0’ (ACK) if the corresponding downlink packet

has been successfully received; otherwise, it shall be ‘1’ (NAK). This 1 bit is encoded into a length 3 codeword

over 8-ary alphabet for the error protection as shown in Table xx.

Table xx – ACK channel subcarrier modulation

ACK 1-bit

symbol

Vector Indices per Tile

Tile(0), Tile(1), Tile(2)

0 0, 0, 0

1 4, 7, 2

The UL ACK channel is orthogonally modulated with QPSK symbols. Let 
kmn

M +8,
 ( 70 k ) be the

modulation symbol index of the k-th modulation symbol in the m-th uplink tile of the n-th UL ACK channel.

The possible modulation patterns composed of 
mn

M
8,

, 
18, +mn

M , … , 
78, +mn

M  in the m-th tile of the n-th UL

ACK channel are defined in Table aa.

Table aa—Orthogonal Modulation Index in UL ACK Channel

Vector index mn
M

8,
, 

18, +mn
M , …, 

78, +mn
M

0 P0, P1, P2, P3, P0, P1, P2, P3

1 P0, P3, P2, P1, P0, P3, P2, P1

2 P0, P0, P1, P1, P2, P2, P3, P3

3 P0, P0, P3, P3, P2, P2, P1, P1

4 P0, P0, P0, P0, P0, P0, P0, P0

5 P0, P2, P0, P2, P0, P2, P0, P2

6 P0, P2, P0, P2, P2, P0, P2, P0

7 P0, P2, P2, P0, P2, P0, P0, P2

Where

),
4

exp(0 = jP
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exp(2 = jP

)
4

exp(3 = jP .

kmn
M +8,

 is mapped to UL ACK channel tile as shown in Figure bb1 for PUSC uplink subchannel and in Figure

bb2 for optional PUSC uplink subchannel. An UL ACK channel is mapped to half subchannel composed of 3

tiles.
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Figure bb1—Subcarrier mapping of UL ACK modulation symbols for PUSC
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Figure bb2—Subcarrier mapping of UL ACK modulation symbols for optional PUSC


