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1 Introduction
In RAN1#96 meeting [1], it is agreed that the transmitter UE can report an indication to gNB to indicate the need for TB retransmission. The format of the indication is FFS and may be in the form of SR/BSR, but will not be the sidelink HARQ ACK/NACK report.
	Agreements:
· 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.
· RAN1 continues discussion on whether to support report from the receiver UE 
· No inter-BS communication will be considered.
To discuss aspects related to 1st sub-bullet & 2nd bullet during this week -revisit later

Agreements:
· Sidelink HARQ ACK/NACK report from UE to gNB is not supported in Rel-16.



In this paper, we propose our view on how to support the indication of TB retransmission. 
2 Discussion
2.1 Content of the indication
In our view, the indication may include some TB related information, e.g.
· HARQ process ID on which a TB is required for retransmission 
· For example, if network provides a dynamic SL grant along with the HARQ process ID and NDI not toggled, the transmitter UE knows that the SL grant is for retransmission of a specific SL HARQ process.
· TB size
· Generally, with the information of HARQ process ID, the TB size is known to the network during the delivery of SL grant for initial transmission. So, TB size may probably be unnecessary in the indication.
· Additional information for resource rescheduling
· For example, the measurement CBR or interference, or the ratio of ACKS/NACKS to the number of group members. Network may base on the information to determine whether to change resource pool/ carrier or determine how many grants to be provided for TB retransmission.
Proposal 1: The indication should at least indicate the HARQ process ID of the TB for retransmission.
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2.2 Trigger conditions to indicate the need of TB retransmission

The trigger condition to indicate the need of TB retransmission may be simply classified into two alternatives:
· Alt 1: Report the indication to the gNB regardless of whether there are resources applicable for TB retransmission
· The indication may be similar to the usage of HARQ feedback, and accordingly the network decides whether to allocate resource for TB retransmission. 
· For example, as in NR Uu, if configured grant is used for TB initial transmission, UE use the dynamic SL grant (if provided by the network) for retransmission. If network does not provide grant after receiving indication, then UE may use a later configured grant (e.g. the one after configuredGrantTimer of the HARQ process expires) for retransmission (if allowed by RAN1). 
	RAN1#96 Agreement for configured grant enhancement for NR-U:
For initial transmission on configured grant resource, HARQ retransmission on configured grant resource upon configured grant timer expiration (assume NACK if no ACK is received) is supported
· Note: Include this agreement in an LS to RAN2 informing them of relevant RAN1 agreements



· Alt 2: Report the indication only when there are no resource applicable for TB retransmission
· For example, if the initial transmission of a TB is on a configured grant, and the retransmission could be performed on the coming configured grant, then UE has available resource for TB retransmission and therefore an indication is not necessarily needed.
· Instead, if dynamic grant is used for the initial transmission of a TB, and configured grant cannot be used for retransmission (this may depend on RAN1 decision), then UE should send the indication and wait for network scheduling for TB retransmission.


	
	Alt 1: always report indication for each TB retransmission
	Alt 2: Report indication only when there is no resource for TB retransmission

	Case 1: Configured grant (initial)-> configured grant (reTX)
	Send indication
	Not send indication

	Case 2: Configured grant (initial)-> dynamic grant (reTX)
	Support
	Not support because gNB has no indication from UE, i.e. UE always use configured grant for retransmission 

	Case 3: Dynamic grant (initial)-> configured grant (reTX)
	Not support (depends on RAN1 decision)
	Not support (depends on RAN1 decision)

	Case 4: Dynamic grant (initial)-> dynamic grant (reTX)
	Support
	Support


Table 1. Comparison between Alt. 1 and Alt.2

As we see in Table 1, the main different is that Alt.2 (report indication on demand) requires less signaling for reporting indication, but does not support retransmission via dynamic grant for initial TB transmission on configured grant.

Observation 1: Reporting indication only when there is no resource for TB retransmission requires less signaling overhead, with a tradeoff of no network scheduling flexibility for retransmission of configured grant.

To make a compromise between signaling overhead and network scheduling flexibility, network can configure UE to report indication only when consecutive N initial transmission/retransmission of a TB on configured grant resource does not succeed. When network receives the indication, network may consider to do resource reselection for the groupcast/unicast link. But anyway, the details for the trigger conditions also depends on RAN1 design and decision.

Observation 2:  Trigger conditions for TX UE to indicate the need of TB retransmission depends on RAN1 decision.

2.3 Procedure to send the indication

Based on RAN1 agreement, Sidelink HARQ ACK/NACK report from UE to gNB is not supported in Rel-16, so the format of the indication will not be same as HARQ ACK/NACK, and would be more likely to be in the form of SR/BSR. So, here we discuss the possible impact/enhancement to SR/BSR procedure.

Current BSR and SR procedure works very well in delivering information (buffer status) to the network. We think the same procedure could be reused to deliver the need of TB retransmission. Then the only difference is the SR/BSR triggering condition, SR/BSR cancelling condition, and SR configuration/ BSR format dedicated for indicating the need of TB retransmission. For example, the procedure may look like the way below:
· When TX UE want to indicate the need of TB transmission, UE trigger BSR.
· As the legacy BSR procedure, if there is UL resource available for BSR transmission, UE includes the information of TB retransmission in the UL resource; otherwise, UE triggers SR.
· As the legacy SR procedure, If a SR for indicating the need of TB retransmission is triggered and pending, UE signal SR transmission on a SR configuration and apply the legacy handling of SR_COUNTER and sr-prohibitTimer in NR Uu.

Reusing legacy MAC procedure saves spec effort. So we suggest reusing legacy procedure with minimal required change.

Observation 3: Legacy BSR and SR procedures can be reused to inform network of the need of TB retransmission.
Proposal 1: Reuse BSR and SR procedures to indicate the need of TB retransmission.

To trigger BSR for indicating the need of TB retransmission, the main difference from legacy BSR procedure is in the BSR trigger/cancel condition and in the BSR format. To be specific,
· [BSR trigger condition] If at least one HARQ process has TB needed for retransmission, BSR for TB retransmission indication is triggered and pending.
· [BSR cancelling condition] The BSR is cancelled when a MAC PDU is transmitted and this MAC PDU includes the latest status of HARQ process retransmission, or when all the HARQ processes with pending TB for retransmission have acquires dynamic grant for retransmission (or have perform retransmission by configured grant, which depends on the trigger condition of reporting indication as we discussed in section 2.2). 
· [BSR format] The HARQ retransmission status can be a bitmap, e.g. 1-byte bitmap for 8 SL TX HARQ process. If HARQ process i has TB for retransmission, the i-th bit is 1; otherwise, it is 0. The HARQ retransmission status may be included as part of BSR format (e.g. long, short, and truncated) or may be delivered as a new BSR format. If a new BSR format is applied, the new BSR format can be included together with another BSR format in the same MAC PDU.
Proposal 2: RAN2 considers new BSR trigger condition, BSR cancelling condition, and BSR format dedicated for TB retransmission indication.

For SR procedure indicating HARQ retransmission status, the main difference from legacy SR procedure is the SR triggering/cancelling conditions, which depends on the SR configuration for TB retransmission indication.
For SR configuration, three candidates may be considered below:
· Alt. 1 No SR configuration is configured dedicated for TB retransmission indication
· Alt.2 One SR configuration is configured dedicated for TB retransmission indication
· Alt.3 Multiple SR configuration is configured dedicated for TB retransmission indication 

The detailed discussion is as follows:

· Alt. 1 No SR configuration is configured dedicated for TB retransmission indication
· UE selects one of the existing SL SR configuration for TB retransmission indication. 
· For example, when there is a need to signal SR for TB retransmission indication, UE select the SL SR configuration which is associated with the highest-priority logical whose data is included in the TB to be retransmitted. In this case, the SR triggering/cancelling condition can be same as legacy SR procedure.
· Alt.2 One SR configuration is configured dedicated for TB retransmission indication
· i.e., one SR configuration is dedicated for indicating TB retransmission
· [SR trigger condition] For example, when at least one HARQ process has need for TB retransmission, a SR is triggered and pending. As a response of the SR transmission network provide a UL grant to the UE. [SR cancelling condition] When the latest HARQ retransmission status is included in a transmitted MAC PDU, the pending SR for retransmission indication is cancelled.
· Alt.3 Multiple SR configuration is configured dedicated for TB retransmission indication 
· For example, each HARQ process may be associated with a distinct SR configuration. Upon detecting SR transmission on a SR configuration associated with a HARQ process, UE knows that the HARQ process requires TB retransmission. 
· [SR trigger condition] What a SR configuration associated with a HARQ process has a need for TB retransmission
· [SR cancelling condition] 
· A pending SR can be cancelled if the status of HARQ process which trigger the SR is included in a transmitted MAC PDU.
· If UE receives an SL grant for the SL HARQ process which triggers the SL SR for TB retransmission indication (for either new transmission or retransmission), the pending SR corresponding to the SL AHRQ process can be cancelled.

We think that applying SR configuration may reduce the latency to inform network of the need for TB retransmission (and to allocate new SL grant for retransmission, if needed), when the tradeoff of additional resource reservation. Considering the stringent latency requirement of V2X, we have the following proposal:
 
Observation 4: Introducing dedicated SR configuration(s) may be beneficial in reducing latency for TB retransmission, with the tradeoff of resource utilization.
Proposal 3: RAN2 discuss whether to introduce SR configuration(s) dedicated for indicating the need of TB retransmission. 
Proposal 4: RAN2 consider SR triggering/cancelling condition for indicating the need of TB retransmission.



3 Conclusion 
Based on the observation:

Observation 1: Reporting indication only when there is no resource for TB retransmission requires less signaling overhead, with a tradeoff of no network scheduling flexibility for retransmission of configured grant.

Observation 2:  Trigger conditions for TX UE to indicate the need of TB retransmission depends on RAN1 decision.

Observation 3: Legacy BSR and SR procedures can be reused to inform network of the need of TB retransmission.

Observation 4: Introducing dedicated SR configuration(s) may be beneficial in reducing latency for TB retransmission, with the tradeoff of resource utilization.


We propose:

Proposal 1: Reuse BSR and SR procedures to indicate the need of TB retransmission.
Proposal 2: RAN2 considers new BSR trigger condition, BSR cancelling condition, and BSR format dedicated for TB retransmission indication.
Proposal 3: RAN2 discuss whether to introduce SR configuration(s) dedicated for indicating the need of TB retransmission. 
Proposal 4: RAN2 consider SR triggering/cancelling condition for indicating the need of TB retransmission.
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