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Introduction
A lot of progress has been made on PDCCH content during the RAN1 #50 meeting in Athens [1]. Particularly, the timing of downlink and uplink HARQ processing has been agreed, which leads to 8 HARQ processes for both FDD downlink and uplink without MIMO. In this contribution, we discuss our view on the HARQ process ID indication for DL-SCH.

HARQ process indication
Clearly, if we were to have one DL grant format that only supports single antenna configuration and open-loop transmit diversity, 3 bits would be sufficient for HARQ process indication. 
In the case of MIMO MCW transmission, one issue we identified is that the rank of the channel can go down during an HARQ process. For example, if the initial transmissions of all of the 8 HARQ processes include two codewords and the channel rank changes from 2 to 1 during retransmission, the HARQ process ID needs to support retransmission of 16 different packets. Thus, the HARQ process number in Format 1 (SCW DL grant) and Format 1A (SCW compact DL grant) should be 4 bits. Note here we assume Format 1 and Format 1A are used for both SIMO transmissions and SCW MIMO transmissions.
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Figure 1. Retransmission during a rank change from 2 to 1

In the case of 2 codeword transmission, we propose to use 3+1 bits for HARQ process identification. A 3-bit process ID is used for 2-codeword transmissions (rank 2 or greater). An extra codeword to layer mapping (CLM) bit is used for 2-codeword transmission. When this bit is set it flips the mapping of codewords to layers as shown in Figure 2. If CLM = 0, HARQ processes with even PIDs are mapped to the first codeword and the HARQ processes with odd PIDs are mapped to the second codeword; If CLM = 1, HARQ processes with odd PIDs are mapped to the first codeword and the HARQ processes with even PIDs are mapped to the second codeword. Thus, the HARQ process number in Format 2 (MCW DL grant) should be 3+1 bits.  
[image: image2.emf] 

A

C

K

(

1

)

Layer-1

SP11

PID=4

SP21

PID=5

Rank-2 Rank-1

SP32

PID=7

SP42

PID=6

SP31

PID=6

SP41

PID=7

Layer-2

A

C

K

(

1

)

A

C

K

(

1

)

A

C

K

(

1

)

SP12

PID=4

SP22

PID=5

CLM bit ‘0’ CLM bit ‘1 ’


Figure 2. Retransmission with rank change from 1 to 2
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