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1 Introduction
In the RAN1 #Ad-Hoc 1901 meeting, some agreements about sidelink HARQ enable/disable were achieved in [1]:

	R1-1901439

Agreements:

· (Pre-)configuration indicates whether SL HARQ feedback is enabled or disabled in unicast and/or groupcast.
· When (pre-)configuration enables SL HARQ feedback, FFS whether SL HARQ feedback is always used or there is additional condition of actually using SL HARQ feedback


In this contribution, we will discuss issues on how to support HARQ feedback enable/disable for NR sidelink, from RAN2 perspective.
2 Discussion

Unlike LTE-V2X only support blind transmission for broadcast services, NR-V2X supports HARQ based retransmission for unciast and groupcast to guarantee more stringent QoS requirements (e.g. 99.999% reliability). 
For SL communication, HARQ feedback enable/disable can be dynamically configured according to RAN1’s understanding (e.g. considering QoS or SL load). The configuration should be aligned between Tx-UE and   Rx-UE, otherwise, there will be some issues. For instance, supposing the configuration is unsynchronized between one unicast pair of Tx-UE and Rx-UE, e.g. Tx-UE thinks the HARQ feedback is enabled, but Rx-UE thinks it is disabled, then Tx-UE is waiting for the HARQ feedback from the Rx-UE after sending the data to Rx-UE, but no feedback is received, under such scenario, Tx-UE may:

· always trigger the retransmission procedure

· or think this unicast connection experiences RLF and release this unicast connection

The scenario may also be existed for groupcast communication. Based on the analysis above, we think the alignment of HARQ feedback enable/disable configuration is important between Tx-UE and Rx-UE.

Observation 1: For SL unicast and groupcast communication, the HARQ feedback enable/disable configuration should be synchronized between Tx-UE and Rx-UE.
Like the synchronization of the enable/disable configuration in SL, same assumption is needed for UL, e.g. when Tx-UE in mode1 receives NACK from Rx-UE, then the Tx-UE may send SL retransmission indication to the gNB, and the gNB may allocate the SL retransmission resource to the Tx-UE. In such scenario, the SL retransmission indication carried on UL shall be pre-allocated by gNB, which requires the gNB have the knowledge of whether the SL HARQ feedback is enabled/disabled. In general, there is no problem for the gNB to get the knowledge of SL HARQ enable/disable status if the gNB controls the switch configuration, but if Tx-UE or Rx-UE decides the status (i.e. disable or enable), then the Tx-UE or Rx-UE shall tell the latest status to the gNB.

Observation 2: For mode1, the SL HARQ feedback enable/disable configuration should be synchronized between Tx-UE and gNB.
For SL unicast communication, both the network (e.g. SIB/RRC by gNB or pre-configure by V2X CF) and the UE (e.g. Tx-UE or Rx-UE) can be used as controller for the enable/disable configuration. In our understanding, the node used to control the enable/disable configuration is different for UEs with different status or using different transmission mode, the potential solutions are as following, the potential solutions are as following:
· Case1: Tx-UE in mode1 and mode2 (RRC_CONNECTED)
· Solution1: One possible way is letting the gNB control the enable/disable configuration, then Tx-UE forwards the configuration to the Rx-UE. In this case, the SL HARQ feedback switch status can be synchronized in both UL and SL.
· Solution2: Another way is letting the gNB control both Tx-UE and Rx-UE, but this is not suitable when Rx-UE in mode2 or OOC. 
· Solution3: Tx-UE or Rx-UE makes the decision and configures each other for SL HARQ feedback switch, and Tx-UE notifies the latest status (enabled or disabled) to gNB for synchronization. Similar as in Solution2, Rx-UE is not suitable to send the latest status to gNB as Rx-UE may be in RRC_IDLE state or OOC.
· Case2: Tx-UE in mode2 (RRC_IDLE or OOC)
· Solution4: One possible way is letting Tx-UE/Rx-UE configure the enable/disable to Rx-UE/Tx-UE, and how does Tx-UE or Rx-UE configure is totally up to UE implementation.
· Solution5: Unlike relying on UE implementation in solution4, the network may pre-configure some policy (e.g. via SIB/RRC/V3 interface) to instruct the Tx-UE or Rx-UE to decide when to change the enable/disable switch.
Based on the above analysis, RAN2 need to discuss and choose the best solution considering all possible scenarios and restrictions in Obversation1 and Obversation2.

For SL groupcast communication, besides the nodes described in unicast, there are some other possible solutions, e.g. head UE can also be considered as the controller role for HARQ enable/disable in platooning scenario.
Proposal 1: RAN2 to discuss which node (e.g. V2X CF, gNB, Tx-UE, Rx-UE or head UE) is used to configure the SL HARQ feedback enable/disable for SL unicast and groupcast.
In RAN1’s previous discussion [3], some factors (e.g. QoS and SL congestion level) are considered for enable/disable configuration:
	· Issue 3-5: what are conditions to enable/disable SL HARQ feedback? In detail, company’s view and its rationale are as follows: 

· Summary of company’s view/preference as follows:

· Higher layer configuration(i.e., UE-specific signalling) [14]
· Congestion level [14][23][16]
· Rationale:
· since feedback itself may consume resources, it may be disabled in some cases to improve system performance
· QoS parameter [14][16][32]
· Rationale:
· Traffic types or services may be realized by mapping particular QoS attribute combinations to enabling/disabling HARQ
· RSRP/CQI level [4]


Besides the already considered factors in RAN1, there may be some other factors, e.g. number of group members for platooning case (e.g. for platooning when group members are large then we can disable the ACK/NACK feedback), and so on.
Proposal 2: RAN2 to discuss which factors can be considered to configure the SL HARQ feedback enable/disable, besides what have considered by RAN1.
The next problem is which granularity of enable/disable can be supported.
Actually we think this issue is quite related with which factors can be considered for enable/disable configuration. According to the RAN1’s discussion [3], some factors have been identified like Congestion level, QoS parameter, and RSRP/CQI level. By considering the upper factors, we think from enable/disable configuration point of view, at least the following granularity is reasonable:
1) Per uni-directional connection level: 
For example, if UE1 has one unicast connections with UE2, the HARQ feedback can be configured in a uni-directional manner. For example, the SL CBR measure by UE2 is high, in this case we may need to disable the HARQ feedback from UE1 to UE2, because UE2 may wrongly decoded the ACK/NACK as RAN1 has agreed that same resource pool is used for data and HARQ feedback
2) Per Service/QoS level: 

Similar with RAN1’s analysis, for SL URLLC services which have low latency requirement, we may close the HARQ feedback and use the blind transmission as broadcast.
3) Others:

Besides the upper granularities, we think there may be some other interesting factors, e.g. cast-type, mode, range, LCH, Grant (e.g. configured grant, dynamic grant), etc.
Proposal 3: RAN2 to discuss which granularity can be considered to configure the SL HARQ feedback enable/disable.
Obviously SCI can be used to indicate the enable/disable for each transmission, but this may causes too much resource waste if the enable/disable switch is updated slowly (e.g. SL load changed not so fast) or statically (e.g. for URLLC services the switch is always disabled).
From reducing resource consumption perspective, some higher messages can be used for the enable/disable configuration between Tx-UE and Rx-UEs, and between gNB and Tx-UEs. 

Even with upper layer messages, there are several possible options, e.g. via CP or UP solutions. For UP based solution, enable/disable is carried in the MAC header in each data transmission. For CP based solution, one new MAC CE is defined for the one shot configuration and valid before the next re-configuration happens.

Regarding to using SL RRC to carry enable/disable configuration, it’s feasible for unicast connection. But for groupcast of platooning scenario, we should be more careful, as which may lead to large overhead when there are many UEs in this group.
For broadcast, although HARQ feedback is not supported, but from configuration point of view, maybe we can have a unified configuration solution for unicast/groupcast/broadcast.
Proposal 4: RAN2 to discuss whether to have a unified design for the configuration procedure for broadcast/groupcast/unicast.
Proposal 5: RAN2 to discuss which level of message (e.g. SCI, MAC, RRC…) can be used to configure the SL HARQ feedback enable/disable, with RAN1 together.
In the RAN1#96bis meeting, RAN1 has agreed to support the two options as below to support HARQ feedback for groupcastand sent an LS to RAN2 [4] [5].
	R1-1905624
Feature lead summary for agenda item 7.2.4.5 Physical layer procedures for sidelink
LG Electronics
Agreements:

· Confirm the following working assumption:

· Working assumption:

· When HARQ feedback is enabled for groupcast, support (options as identified in RAN1#95):

· Option 1: Receiver UE transmits only HARQ NACK

· Option 2: Receiver UE transmits HARQ ACK/NACK

· Note: RAN1 has not concluded the respective applicability of option 1 vs. option 2 yet

· Send LS to RAN2 to inform RAN1’s agreement on HARQ feedback for groupcast – draft LS to be prepared in R1-1905790 (Hanbyul, LGE),which is approved with final LS in R1-1905906


In our understanding, whether the enable/disable can be supported for Groupcast ACK/NACK and/or Groupcast NACK respectively shall be discussed in RAN1, then we propose RAN2 to wait and consider more inputs from RAN1 on this issue.
Proposal 6: RAN2 to discuss whether/how to support enable/disable configuration for the two groupcast options supported by RAN1 (i.e. Group ACK/NACK or Group NACK only), based on RAN1’s further input.
In LTE V2X [1], only broadcast without HARQ feedback is supported, and blind retransmission is also supported. For NR V2X, broadcast without HARQ feedback is also supported. For unicast and groupcast, when the HARQ feedback is disabled, the MAC behaviour of Tx/Rx UE is similar as that for broadcast, however, when the HARQ feedback is enabled, MAC behaviour of Tx/Rx UE may be different. From standard work perspective, we need to consider whether we need define a unified Tx/Rx MAC behaviour for SL broadcast, groupcast and unicast.

Proposal 7: RAN2 to discuss whether to define unified Tx/Rx MAC behaviour for handling HARQ feedback for broadcast/groupcast/unicast.
3 Conclusion

In this paper, we have discussed some issues about HARQ feedback enable/disable in NR sidelink, and have made the following proposals:

Observation 1: For SL unicast and groupcast communication, the HARQ feedback enable/disable configuration should be synchronized between Tx-UE and Rx-UE.
Observation 2: For mode1, the SL HARQ feedback enable/disable configuration should be synchronized between Tx-UE and gNB.
Proposal 1: RAN2 to discuss which node (e.g. V2X CF, gNB, Tx-UE, Rx-UE or head UE) is used to configure the SL HARQ feedback enable/disable for SL unicast and groupcast.
Proposal 2: RAN2 to discuss which factors can be considered to configure the SL HARQ feedback enable/disable, besides what have considered by RAN1.
Proposal 3: RAN2 to discuss which granularity can be considered to configure the SL HARQ feedback enable/disable.
Proposal 4: RAN2 to discuss whether to have a unified design for the configuration procedure for broadcast/groupcast/unicast.
Proposal 5: RAN2 to discuss which level of message (e.g. SCI, MAC, RRC…) can be used to configure the SL HARQ feedback enable/disable, with RAN1 together.
Proposal 6: RAN2 to discuss whether/how to support enable/disable configuration for the two groupcast options supported by RAN1 (i.e. Group ACK/NACK or Group NACK only), based on RAN1’s further input.
Proposal 7: RAN2 to discuss whether to define unified Tx/Rx MAC behaviour for handling HARQ feedback for broadcast/groupcast/unicast.
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