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1 Introduction
In RAN1#88bis, CBG-based HARQ-ACK feedback was discussed, and the following agreements were reached:
· Confirm the working assumption as below.

· CBG-based transmission with single/multi-bit HARQ-ACK feedback is supported in Rel-15, which shall have the following characteristics:

· Only allow CBG based (re)-transmission for the same TB of a HARQ process

· CBG can include all CB of a TB regardless of the size of the TB – In the such case, UE reports single HARQ ACK bits for the TB

· CBG can include one CB

· CBG granularity is configurable

· The UE is semi-statically configured by RRC signaling to enable CBG-based retransmission.

· The above semi-static configuration to enable CBG-based retransmission is separate for DL and UL.

· For grouping CB(s) into CBG(s), the following options can be considered.

· Option 1: With configured number of CBGs, the number of CBs in a CBG changes according to TBS.

· FFS for the case of re-transmission or the case when the number of CBs is smaller than the configured number of CBGs

· Option 2: With configured number of CBs per CBG, the number of CBGs changes according to TBS.

· Option 3: The number of CBGs and/or the number CBs per CBG are defined according to TBS.

· FFS: for the case of re-transmission

· FFS on details of each option

· FFS: CBG is approximately aligned with symbol(s)

· Other options are not precluded

CBG-based retransmission could be configured for the UE by higher layer, and separated for DL and UL. The detailed scheme has to be for further study. There are several options, and other options not precluded. About this problem, we give our consideration and proposal about it in the following. 

2 Discussion
1.1 Number of CBG-based HARQ-ACK feedback
For CBG-based HARQ-ACK feedback, different method will generate different HARQ-ACK bits. The number of HARQ-ACK bits will have very important influence for how to design the physical channel both uplink and downlink. Next we will analyse this problem.
If all CBs of a TB will be received correctly, the UE will report single HARQ ACK bit for the TB. If there is only one CB for the TB, this situation also is included.
If the CBs of a TB will be received correctly partly, how to design the feedback scheme in this situation is very important. Several options were discussed in the last meeting:
· Option 1: with configured number of CBGs, the number of CBs in a CBG changes according to TBS.
Using this method, for different TBS, the number of CBs in a CBG could change, and the number of CBGs in a TB could be constant. According to the size of the TB and the number of CBs in a TB, the number of CBG in a TB could be fixed no larger than a constant
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 denotes the number of HARQ-ACK bits in a CBG.
· Option 2: with configured number of CBs per CBG, the number of CBGs changes according to TBS.
If the number of CBs in a CBG is fixed, the number of CBGs in a TB will increase linearly. For a large TB, the number of CBG will also be very large. If the number of HARQ-ACK bits in a CBG is fixed, the number of HARQ-ACK bits in a TB will change according to the TB size. The scope of HARQ-ACK payload size will be
[image: image4.wmf]1*

ACKbitsnumCBG

NxM

--

££

, the symbol 
[image: image5.wmf]x

 denotes the number of HARQ-ACK bits in a CBG, 
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 denotes the number of CBG in a TB.
· Option 3: the number of CBGs and/or the number CBs per CBG are defined according to TBS.

In this situation, the feedback will be complicated. We think this method will not be a good choice. CBG-based retransmission will be configured for the UE by higher layer; it will be used depending on the algorithm of the gNB for downlink/uplink. 
The payload size of HARQ-ACK bits had better not very large, it is convenient to design the corresponding physical channel. According to the above analyse, we propose option 1.
Proposal 1: with configured number of CBGs, the number of CBs in a CBG changes according to TBS, and the HARQ-ACK payload size had better not be very large.
1.2 TB/CB feedback separately
In the above analyse, we note that the payload size for TB feedback is very different with it for CB. Situation can be divided considered. 
Situation 1: TB feedback. If all CBs of a TB will be received correctly, the UE will report single HARQ ACK bit for the TB. If there is only one CB for the TB, this situation also is included. In this situation, the design of the corresponding physical will be easy.

Situation 2: CB feedback contained. If the CBs of a TB will be received correctly partly, how to design the feedback scheme in this situation is very important. One of the above three options could be adopted.
So we give our second proposal:
Proposal 2: the design of the physical channel for TB feedback had better be different with it for CB feedback, separately scheme could be considered.
3 Conclusion
In this contribution, CBG-based HARQ-ACK feedback is discussed, and we propose that:
Proposal 1: with configured number of CBGs, the number of CBs in a CBG changes according to TBS, and the HARQ-ACK payload size had better not be very large.
Proposal 2: the design of the physical channel for TB feedback had better be different with it for CB feedback, separately scheme could be considered.
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