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Introduction
A lot of progress has been made on PDCCH content during the RAN1 #50 meeting in Athens [1]. In this contribution, we discuss our view on the remaining issues on PDCCH contents.

Remaining issues on PDCCH contents

Transport format signalling
Corresponding to the smallest QPP size of K = 40, the smallest TBS size should be 40 bits including the 24-bit CRC, which gives a 16-bit (2-byte) payload for MAC layer. 

On the other end, In the case of 4(4 system with 20MHz deployment, the largest TBS size can be a 146880 bits (18360 bytes), assuming 100 RBs, 13 data OFDM symbols, 64 QAM, 2 layers, and 0.9 code rate. This requires 17 bits if we want to support all possible byte-level TBS. This is certainly an over-kill. 
Note that QPP interleaver sizes provide 1-byte resolution up to 512 bits (64 bytes), 2-byte resolution up to 1024 bits (128 bytes), 4-byte resolution up to 2048 bits (256 bytes), and 8-byte resolution up to 6144 bits (768 bytes). And any combination of multiple code blocks based on QPP sizes will provide resolution no coarser than the 8-byte resolution. Therefore, we propose to define the TBS based on QPP interleaver sizes. Note this will remove the filler bits related operations in the channel coding process. The total number of combinations based on QPP sizes will be 2387, which requires 13 bits. Obviously, additional compression is necessary.
Transport format conveys modulation scheme and transport block size, code rate. The most efficient way is to enumerate all possible combination of (Resource Block Size, Modulation, Transport Block Size) and index them. This scheme needs a joint indexing of RB assignment and Transport format assignment. Given the current working assumption, however, we prefer to keep the indexing of transport format and the signalling of RB assignment as separate fields. This inevitably creates some inefficiency. For example, the number of possible transport formats given a 1-RB assignment is not nearly as many as the number of possible transport formats given a 100-RB assignment. Therefore, we propose to make the TBS interpretation dependant on the size of the resource assignment.

Retransmission sequence number
The decision on NDI should not impact the RV definition for DL-SCH. More specifically, we propose to use RV=0 as the NDI without changing the RV definition for DL-SCH. 
For UL-SCH, we propose to replace Retransmission Sequence Number with a 1-bit NDI. 
HARQ process number
The timing of HARQ processing has been agreed, which leads to that the number of HARQ processes needs to be supported is 8 without MIMO. 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. 
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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 Thus, the HARQ process number in Format 2 (MCW DL grant) should be 3+1 bits.  
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Figure 2. Retransmission with rank change from 1 to 2
CQI report trigger

In order to support aperiodic CQI report, we propose to add a 1-bit CQI report trigger in DCI Format 0 (UL grant).
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