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1 Introduction

In RAN2#105bis, the following aspects were agreed for SR/BSR w.r.t. mode-1

Agreements on SR: 

1: 
For NR Uu controlling NR SL, whether/how to configure separate SR resources and SR configurations for UL and SL is up to gNB implementation (e.g. associating UL LCHs and SL LCHs with different SR configuration IDs respectively).

2: 
As in NR Uu, the mapping between SR configurations and SL LCHs can be achieved by including in each SL LCH configuration the ID of its associated SR configuration, which is associated with a set of SR resources.
Agreements on BSR and UAI: 

1: 
For SL BSR, at least adopt buffer size (bit size is FFS), destination index (bit size is FFS) and LCG ID (detailed format and bit size is FFS).

2: 
Support UE assistance information reporting on traffic pattern, including information on periodicity, time offset, message size, QoS info (details are FFS), and destination id.
Agreements on BSR: 

1: 
As in NR Uu, there is a mapping between SL LCH and SL LCG.

2: 
As in NR Uu, for mode1 the mapping between radio bearer and SL logical channel is provided as part of SL RLC bearer configurations (added or modified).

3: 
NR SL BSR triggering condition should be based on LTE V2X at least.

4: 
NR SL BSR cancelling conditions should be based on LTE V2X at least.

5:
For SL buffer status, reuse the current definition of buffer status as in NR Uu.
In this contribution, we discuss the left issues on SL re-transmission scheduling.
2 Discussion
According to RAN1 agreement from RAN1#96, for the sake of compromise, it was accepted in RAN1#96 that the indication could be in the form of SR/BSR etc., rather than HARQ ACK/NACK.
In mode 1 for unicast and groupcast, it is supported for the transmitter UE via Uu link to report an indication to gNB to indicate the need for retransmission of a TB transmitted by the transmitter UE. 

· FFS the format of the indication, e.g., in the form of HARQ ACK/NACK, or in the form of SR/BSR, etc.

Sidelink HARQ ACK/NACK report from UE to gNB is not supported in Rel-16.
So one left issue is how for the UE to report network on the necessity or even detailed parameter for SL re-transmission grant. Potential solutions can be divided into 3 types:
A. PUCCH-based: 
There are proposals from companies to reuse SR, which is infeasible since legacy SR is used for scheduling request for new-transmission instead of re-transmission. Since retransmissions are not perceived as new data and the information is only limited to HARQ entity, it is necessary that RAN2 specify new triggering conditions for PUCCH based indication for retransmissions. Besides, gNB has to understand the exact size of the TB that requests retransmission to assign a suitable SL grant, therefore association between HARQ ID/LCH and SR might also be needed. In other words, since one cannot use SR as it is, i.e., new PUCCH resource and new triggering condition for the PUCCH resource is needed for that, it makes no sense to discuss “SR reusing” at all.

Observation 1 Legacy SR only supports scheduling for new-transmission, thus big specification effort is foreseen to support retransmission indication via SR.
Then, if the PUCCH-based solution is chosen, there is less reason to not go for HARQ ACK/NACK report, since the format for which has already been designed, and the only change is to use that to carry HARQ feedback for SL instead for DL. And it is hard to justify any other new design for PUCCH-based solution is better than A/N approach.

Therefore, following the same principle as in NR Uu, it would have been straightforward to indicate sidelink retransmissions in the form of ACK/NACK in case of mode-1 i.e. gNB schedules HARQ feedback resources on PUCCH for SL HARQ feedback. This option has been discussed extensively during the SI and was supported by many companies except a few. In our view, such solution would have been the most straight forward and simplest from specification perspective, at the same time providing the desired functionality.  
Observation 2 If PUCCH-based solution is chosen, HARQ A/N based report is more straightforward.
B. MAC CE-based: 
Similar to SR, there are also proposals to use BSR. As analysed above on “SR reusing”, “BSR reusing” makes little sensing either since all the existing design (format, triggering and etc.) are all for data volume reporting of new-transmission. 

Observation 3 Legacy BSR only supports scheduling for new-transmission. 
Then, if MAC CE-based solution is chosen, the work is basically to design a new MAC CE, including aspects like format and triggering condition. The existing BSR design can hardly be reused since the information related to retransmission may include HARQ buffer size, which has not been considered in BSR for RLC/PDCP buffer size. Considering the huge work load, and especially considering MAC CE cannot either achieve the fine granularity of PUCCH feedback nor the simple IE designing of RRC feedback, there seems no reason to go for this direction.
Observation 4 MAC CE solution would require big standardization effort with no performance superiority compared to PUCCH-based solution.
C. RRC-based: 
RRC based method can be used as a simplified solution. The disadvantage it is probably not feasible to handle aperiodic traffic, if considering UAI message can carry some assistance information on re-transmission scheduling for periodic traffic. And it is questionable how the assistance information, e.g., expected re-transmission number, can be derived, considering re-transmission number is more a tool to combat with short-term fading rather than long-term channel variation.
Observation 5 RRC solution helps to simplify the design but the gain from RRC-based assistance information could be quite marginal. 
Considering all the aspects above, 
· SR/BSR design which is for new-transmission should be decoupled from the discussion for re-transmission scheduling, and can proceed in RAN2.

· There is no obvious good scheme for re-transmission scheduling mechanism, except for PUCCH-based HARQ A/N approach which was rejected by RAN1. Considering RAN1 is still working on this HARQ re-transmission, RAN2 wait for further RAN1 progress on this aspect before further RAN2 work.
Proposal 1 RAN2 progresses SR/BSR design focusing on initial transmission scenario.

Proposal 2 RAN2 sends LS to RAN1 expressing RAN2’s conclusion.
3 Conclusion
Based on the discussion in section 2, we observe

Observation 1
Legacy SR only supports scheduling for new-transmission, thus big specification effort is foreseen to support retransmission indication via SR.
Observation 2
If PUCCH-based solution is chosen, HARQ A/N based report is more straightforward.
Observation 3
Legacy BSR only supports scheduling for new-transmission.
Observation 4
MAC CE solution would require big standardization effort with no performance superiority compared to PUCCH-based solution.
Observation 5
RRC solution helps to simplify the design but the gain from RRC-based assistance information could be quite marginal.


And thus we propose:
Proposal 1
RAN2 progresses SR/BSR design focusing on initial transmission scenario.
Proposal 2
RAN2 sends LS to RAN1 expressing RAN2’s conclusion.
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