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Introduction  
As the 5G V2X WI nears completion, several key issues have been resolved in both RAN1 and RAN2 WGs. One issue that was discussed in the last RAN1 meeting pertains to the physical layer procedures for sidelink retransmissions. In particular, whether to support mixing blind and feedback-based HARQ retransmissions of a TB was discussed in RAN1 and an LS was sent to RAN2 to discuss and make final decision on this aspect. In this contribution, we discuss this aspect in detail and present our view.
Discussion
In RAN1#100-bis e-meeting, RAN1 sent an LS to RAN2 [1] with the following agreement regarding the support of mixing blind and feedback-based HARQ retransmissions of a TB [2]:

Agreements: Send an LS to RAN2 regarding HARQ operations
RAN1 informs RAN2 that RAN1 discussed whether to support mixing blind and feedback-based HARQ retransmissions of a TB and RAN1 agreed that this is an issue RAN2 needs to make decision.

Based on the current design of the SCI in RAN1, it is clear that the SCI carries an explicit flag/indication of whether or not a feedback is solicited from the RX UE. Based on this indication, the RX UE then sends the appropriate HARQ FB (ACK/NACK), which then triggers subsequent retransmissions from the TX UE. This is in contrast to the blind retransmissions case, where the TX UE simply performs retransmission for a given TB without considering the HARQ FB flag set in the SCI. Based on the current design therefore, there is no mixing of the two separate modes of operation.
It should also be noted that how to set and indicate the HARQ FB for a given TB is done in MAC as per the following agreement made in RAN2 [3]:
	The logical channel with disabling the HARQ feedback cannot be multiplexed with a logical channel which enabling the HARQ feedback.



Therefore, it is up to the MAC layer to indicate, for each TB, whether or not a FB is solicited and whether or not the UE performs a blind retransmission or waits for HARQ FB from RX UE to potentially send the retransmission.
[bookmark: _Hlk40955779]Observation 1:	According to current specification, MAC indicates HARQ feedback enabled or HARQ feedback disabled for a given TB (and its subsequent retransmissions, if any) to L1. 

In our understanding. the case raised in the RAN1 LS gives rise to the possibility of the TX UE sending one or more blind retransmissions before ACK/NACK based HARQ retransmissions take over. Specifically, we think that from the discussion in RAN1, the main use case for this seems to be in NACK only case, where at least the first retransmission can be done blindly, where pure feedback-based regime may lead to performance worse than blind retransmissions. This might be due to NACK-only regime suffering due to the fact that NACK packets might be lost , since no feedback is considered as ACK. Moreover, in some cases due to resource pre-emption and re-evaluation, a UE may not find a good resource which satisfies the minimum HARQ RTT gap for HARQ FB based retransmission. In such case, it may be better to pick a resource violating the minimum gap, and sending the retransmission blindly without setting the FB request flag
With regard to the above motivations, sending the first retransmission blindly does not fully solve the half-duplex issue since any subsequent retransmissions sent based of NACK reception would still suffer from the same issue. Moreover, the use of ACK/NACK based scheme should address this issue in this case as well. Regarding the second aspect, selecting a resource which violates the minimum gap (needed for the RX UE to process and send the HARQ FB) seems to be going against the principle agreed in RAN1 in the first place. 
As observed above, RAN2 has already agreed on linking HARQ FB attribute for each TB to the RRC configured LCH configuration, subject to the multiplexing constraint as mentioned in the agreement above. Therefore, the current specification requires the UE to indicate the HARQ FB attribute for each TB to PHY and any such mixing of blind and HARQ FB based retransmission would require some specification changes. From that perspective, before considering this change, it would also be useful to consider the detailed mechanism of how the UE decides on whether to send blind or HARQ FB based retransmission. Specifically, from our understanding, the most likely use case is to simply send the first N retransmissions blindly rather than wait for NACKs from the RX UE. While it is not clear what the exact value of N is and it is essentially dependent on specific use cases, it should ideally be a “small” number, since otherwise, the whole usefulness of HARQ FB based retransmission procedure is essentially lost. Without a detailed analysis of how N is determined, we do not think defining any such mechanism in RAN2 is feasible at this stage. Additionally, it is not clear whether it is just the first N retransmissions which can be sent blindly or can the retransmission mode (blind vs HARQ FB based) be switched for any retransmission of a given TB. The latter leads to an even more complex mechanism without sufficient clarity on its usefulness. 
Observation 2:	Without further input from RAN1, it is not clear how many blind retransmission are required initially and it is infeasible for RAN2 to decide without understanding its performance impact.

Finally, given that this is the last meeting for this WI, we think that at this stage, we do not have time to discuss such enhancements, given that more important issues still warrant discussion. Therefore, based on the above analysis, we propose to not consider such HARQ feedback enhancements in this release. A response LS to RAN1 in this regard with the above proposal has been drafted in [4].
[bookmark: _Hlk37338252][bookmark: _Hlk40736472][bookmark: _GoBack]Proposal:	RAN2 shall not support the mixing of blind and feedback-based HARQ retransmissions of a TB in Rel-16.
Conclusion
[bookmark: _Ref458739888]This contribution discusses the issue of mixing of blind and HARQ FB based SL retransmission and makes the following observation and proposal:

Observation 1:	According to current specification, MAC indicates HARQ feedback enabled or HARQ feedback disabled for a given TB (and its subsequent retransmissions, if any) to L1.
Observation 2:	Without further input from RAN1, it is not clear how many blind retransmission are required initially and it is infeasible for RAN2 to decide without understanding its performance impact.
Proposal:	RAN2 shall not support the mixing of blind and feedback-based HARQ retransmissions of a TB in Rel-16.
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