3GPP TSG RAN WG1 Meeting #88bis                 	      R1-1705179
Spokane, USA 3rd - 7th April 2017

Source:	Panasonic
Title: 	Discussion on retransmission scheme of code block groups in NR
Agenda Item:		8.1.3.3.5
Document for:	Discussion

Introduction
In RAN1#88 meeting code block group (CBG) based transmission and feedback were discussed and followings were agreed [1],  
Working assumption:
· 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

This contribution is to discuss retransmission scheme of CBG considering URLLC will preempt some part of eMBB resources in NR.
Discussion
Per CBG indication on redundancy version (RV) in the grant increases the grant size largely. For example of two TB case, a TB consists of 4 CBGs and it will require 16 bits for RV indication (each CBG needs 2 bits RV and there are two TBs). So it is desirable to reduce RV field like a single RV field (e.g., 2 bits) is indicated per TB or no RV indication at all (predefined rule like LTE uplink is used) in DL grant.
For UL, as asynchronous HARQ was agreed, we can start the discussion similar to DL 
Proposal 1: Not to have RV for each CBG but to have RV per TB or not to have RV. 

Based on the above discussion, natural consequence would be that all CBGs follow the same redundancy version. For example, if RV field indicates “2”, all retransmitted CBGs uses redundancy version 2. Otherwise if the indication is “3”, all retransmitted CBGs uses redundancy version 3. This approach is workable in case of eMBB only scenario. 
But in case of mixture of URLLC and eMBB and especially considering URLLC data has to preempt some resources of eMBB, common retransmission scheme for all CBGs of a TB would not be optimized performance in terms of throughput. The reason is more systematic bits should be recovered as much as possible for preempted CBG that needs retransmission. But for non-preempted CBG, the retransmission scheme whose IR order is like [0 2 3 1] may work well. Therefore, different redundancy version should be considered for different CBG based on the preemption situation. 
Another factor needs to consider is systematic bit situation of CBG. If the CBG before preemption has less systematic bits like RV1 or RV2 in LTE, there is no need to mandate to transmit redundancy version with more systematic bits as original CBG has less systematic bits. 
Figure 1 shows one example. In subframe #N a TB consists of two CBGs will be transmitted from gNB to UE and both of CBGs will use RV0. Some resources of CBG1 are preempted by URLLC traffic. For CBG 1 which is preempted by URLLC, RV0 is used to recover more systematic bits in subframe #K but for CBG2 which is not impacted by URLLC, RV2 is used as retransmission based on pre-defined rule or RV indication in DCI. Therefore, different CBG uses different retransmission scheme and each CBG’s performance is optimized.
[bookmark: _GoBack]For gNB or transmitter side, it is easier to judge retransmission scheme of each CBG of eMBB as it knows the situation of resource allocation of URLLL and eMBB service. For UE or receiver side, it can judge the preemption and systematic situation of each CBG from received control signaling.
PDCCH design related to URLLC and eMBB could refer to our companion contribution [2].




Figure 1 Different retransmission scheme of CBGs

We propose 
Proposal 2: Different retransmission scheme is applied for different CBG considering preemption situation and systematic bit situation 
Conclusion
In this contribution we discussed retransmission scheme of CBG considering URLLC will preempt some part of eMBB resources in NR. We propose 
Proposal 1: Not to have RV for each CBG but to have RV per TB or not to have RV 
Proposal 2: Different retransmission scheme is applied for different CBG considering preemption situation and systematic bit situation  
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