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Introduction
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]A new WI “NR sidelink enhancement” was approved in [1]. One of the objectives is to specify resource allocation enhancement‎ as following.
	2. Resource allocation enhancement:
· Specify resource allocation to reduce power consumption of the UEs [RAN1, RAN2]
· Baseline is to introduce the principle of Rel-14 LTE sidelink random resource selection and partial sensing to Rel-16 NR sidelink resource allocation mode 2.
· Note: Taking Rel-14 as the baseline does not preclude introducing a new solution to reduce power consumption for the cases where the baseline cannot work properly.
· Study the feasibility and benefit of the enhancement(s) in mode 2 for enhanced reliability and reduced latency in consideration of both PRR and PIR defined in TR37.885 (by RAN#91), and specify the identified solution if deemed feasible and beneficial [RAN1, RAN2]
· Inter-UE coordination with the following until RAN#90.
· A set of resources is determined at UE-A. This set is sent to UE-B in mode 2, and UE-B takes this into account in the resource selection for its own transmission.
· Note: The study scope after RAN#90 is to be decided in RAN#90.
· Note: The solution should be able to operate in-coverage, partial coverage, and out-of-coverage and to address consecutive packet loss in all coverage scenarios.
· Note: RAN2 work will start after RAN#89.



In this contribution, we will discuss on enhancement to support mixing blind and feedback-based HARQ retransmissions of a TB in the sidelink HARQ operations for enhanced reliability and reduced latency.
Discussion
Enhancement(s) in mode 2 for enhanced reliability and reduced latency
Regarding to the objective of enhanced reliability and reduced latency for mode 2 resource allocation, there are mainly two directions for enhancements: 
1) Using mode 2b/2d, i.e., one UE assisting/scheduling the other UE’s transmission; 
2) Other enhancements in mode 2 for enhanced reliability and reduced latency. 
The first mechanism is discussed in [2]. Here, the other enhancement in mode 2 will be discussed.
In RAN2#110-e meeting, a LS [3] on sidelink HARQ operations was received from RAN1. The intention of the LS is to ask RAN2 to make a decision on whether to support mixing blind and feedback-based HARQ retransmissions of a TB in the sidelink HARQ operations. It can be a potential enhancement solution in mode 2 for enhanced reliability and reduced latency.
This issue has been discussed in Rel-16. Unfortunately, due to time limitation, it was not supported in Rel-16. The mechanism on mixing blind and feedback-based HARQ retransmissions can reduce the latency due to support both blind transmission and feedback-based HARQ retransmissions, as analysis in [4]. It can achieve obvious gain from RAN2 perspective as below.
· Feedback-based HARQ retransmission will bring large latency, which may be not acceptable for latency-sensitive services, e.g., service with 3ms end-to-end latency requirement.
· For pure blind retransmission, since there is no HARQ feedback, Tx UE is unable to judge whether the Rx UE can receive and decode the PSSCH correctly. Hence, in order to ensure the transmission reliability, the Tx UE may perform many times of blind retransmission in order to improve the reliability. It may result resource waste.
· For the mixing blind and feedback-based HARQ retransmission, it can make balance between the resource waste and latency reduction.
Thus, suggest RAN2 to re-open the discussion on the mechanism of mixing blind and feedback-based HARQ retransmissions in Rel-17.
[bookmark: _Ref54355398]Proposal 1: Suggest RAN2 to discuss the mechanism of mixing blind and feedback-based HARQ retransmissions in Rel-17‎.‎
For sidelink unicast, there are options for mixing blind and feedback-based HARQ retransmission: 
· [bookmark: OLE_LINK18][bookmark: OLE_LINK19]Option 1: HARQ feedback is only enabled for the last repetition of each transmission (as shown in Figure-1);
· Option 2: HARQ feedback is enabled for any repetition of the transmission (as shown in Figure-2).


[bookmark: _GoBack]
Figure-1 HARQ feedback is only enabled for last repetition of the transmission (Option 1)



Figure-2 HARQ feedback is enabled for any repetition of the transmission (Option 2)
For option 1, the PSFCH is related to the last repetition of the transmission. Rx UE will send HARQ feedback to Tx UE based on the reception of all repetition of the transmission. HARQ ack will be feedback when any repetition of the transmission is received correctly. In Figure-1, none of any repetition of the blind retransmission and initial transmission is received correctly. Hence, HARQ NACK is feedback in the first time. For the second time, HARQ ACK is feedback since at least one repetition of the blind retransmission #2 is received correctly.
For option 2, the PSFCH is related to any repetition of the transmission. Rx UE will send HARQ ACK to Tx UE based on the reception of a repetition of the transmission correctly. In Figure-2, none of any repetition of the blind retransmission #1 and initial transmission is received correctly. Hence, HARQ NACK is feedback in the first time. For the second time, HARQ ACK is feedback since the first transmission of the blind retransmission #2 is received correctly.
Both options can enhance reliability and reduce latency, and the effect almost no different. For simplifying the specification efforts, the HARQ feedback can be only enabled for the last repetition of the transmission, which is similar as Uu mixed blind retransmission and HARQ-based retransmission.‎ Furthermore, the feature of mixed blind and HARQ-based retransmission can be enable/disable per SLRB by Tx UE to Rx UE using SL RRC signaling. When the Tx UE in RRC Connected/Idle/Inactive/OOC, the enable/disable of this feature can be configured by network or pre-configuration, which is similar as SLRB configuration. 
[bookmark: _Ref54355401]Proposal 2: If mixing blind and HARQ-based retransmission is enabled for a SLRB, ‎the HARQ feedback is only enabled for the last repetition of the transmission.‎

Conclusion
According to the above discussion, the proposals on the above issues are as follows:
Proposal 1: Suggest RAN2 to discuss the mechanism of mixing blind and feedback-based HARQ retransmissions in Rel-17‎.‎
Proposal 2: If mixed blind and HARQ-based retransmission is enabled for a SLRB, ‎the HARQ feedback is only enabled for the last repetition of the transmission.‎
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