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1
Introduction

The discussion on “New Radio Access Technology (NR)” was approved to be a new working item at 3GPP TSG RAN #75 [1].  NR targets to support various functionalities, such as eMBB (enhanced Mobile Broadband), mMTC (massive Machine Type Communications) and URLLC (Ultra-Reliable and Low Latency Communications).  It was agreed in RAN1 #86bis that NR supports dynamic resource sharing between different latency and/or reliability requirements for eMBB/URLLC in DL [2].  In order to reduce the detection error probability and improve (re)transmission performance of an eMBB TB, CBG-based (re)transmission scheme is supported in NR [3].  With code block grouping, the eMBB TB is divided into multiple CBGs wherein each CBG has its ACK/NACK feedback and each CBG can be (re)transmitted independently.  Therefore, the gain of CBG-level HARQ-ACK feedback over TB-level HARQ-ACK feedback is increased.  Several agreements were made in the previous meeting [4], this contribution aims to share our opinions on soft buffer handling for CBG-based (re)transmission.
	Agreements:
· At least for single CW case, at least support that the maximum number of CBGs per TB is indicated by RRC signaling

· FFS whether also support to indicate the number of CBGs per TB by L1 signaling
Agreements:
· At least for single CW case

· The maximum number N of CBG(s) per TB is configured by RRC signaling

· The number M of CBG(s) in the TB equals to min(C, N), where C is the number of CB(s) within the TB.
· For CBG construction
· The first Mod(C,M) CBG(s) out of total M CBG(s) include ceil(C/M) CB(s) per CBG 
· The remaining M-Mod(C,M) CBG(s) include floor(C/M) CB(s) per CBG.
Agreements:
· For DL CBG-based (re)transmission,

· Following information can be separately configured to be included in the same DCI:

· Which CBG(s) is/are (re)transmitted.

· Which CBG(s) is/are handled differently for soft-buffer/HARQ combining.

· FFS: whether/how UE behavior is specified, e.g., part/whole of soft-buffer of indicated CBG(s) is flushed
Agreements:
· For the purpose of further discussion, we conclude following:

· For the following discussion on CBG-based retransmission, define the terms CBGTI and CBGFI as below. 

· CBGTI (CBG transmission information) means information on which CBG(s) is/are (re)transmitted and, 

· CBGFI (CBG flushing out information) means information on which CBG(s) is/are handled differently for soft-buffer/HARQ combining

· At least following is supported for DL CBG-based (re)transmission.

· A DCI includes both CBGTI and CBGFI.

· For single CW case, when N is the maximum number of CBGs configured by RRC

· N bits for CBGTI, and the other 1 bit for CBGFI

· FFS: whether re-interpret NDI as CBGFI

· FFS: whether CBGTI is re-interpreted as NDI 

· FFS: whether jointly using other field as CBGTI or CBGFI

· FFS on multiple CW case.
Agreements:
· NR specification should decouple the transmit (or RV) buffer from soft buffer size of the UE receiver.

· Note: transmit (or RV) buffer refers to the PDSCH rate-matching buffer




2
Discussion
If a UE is configured with CBG-based (re)transmission, the CBs of the TB are grouped into multiple CBGs. And the UE is configured with the maximum number of CBGs per TB via RRC signaling.  If the number of CBs per TB is smaller than the maximum number of CBGs per TB, the number of CBGs per TB is modified to the number of CBs per TB.
If a CBG is successfully decoded, the soft buffer may be flushed for storing another error decoded CBG(s).  On the other hand, there are two cases when a CBG is not successfully decoded: one is a normal case of error detection (e.g. caused by noise/interference) and the other is an interruption caused by an URLLC transmission.  For the normal case of error detection (e.g. caused by noise/interference), the soft values of the CBG is stored in the soft buffer and waiting for retransmission.  For the case of interruption by URLLC transmission, the soft buffer handling/HARQ combining may be different from a normal case of error detection which is caused by noise/interference.  As agreed in the previous meeting[4], CBGFI (CBG flushing out information) is comprised in DCI for providing information on which CBG(s) is/are handled differently for soft-buffer/HARQ combining.  
To compare with TB-based (re)transmission CBG-based (re)transmission may not drop entire soft value of the transport block once at least one CBG is successfully decoded.  Considering soft buffer handling for CBG-base (re)transmission, we suggest that either the number of CBGs per TB or the maximum number of CBG(s) per TB may be considered for soft buffer partition.
Proposal: 

· If UE is configured with CBG(s) based (re)transmission, either the number of CBGs per TB or the maximum number of CBG(s) per TB may be considered for soft buffer partition
3
Conclusions

In this contribution, soft buffer handling for CBG-based (re)transmission are discussed. According to the above discussions, we suggest that the following proposal can be considered: 
Proposal: 

· If UE is configured with CBG(s) based (re)transmission, either the number of CBGs per TB or the maximum number of CBG(s) per TB may be considered for soft buffer partition
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