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Introduction
In the RAN1#96bis meeting, some agreements about sidelink HARQ enable/disable were achieved as below:

	Agreements:

It is supported, in a resource pool, that within the slots associated with the resource pool, PSFCH resources can be (pre)configured periodically with a period of N slot(s)
N is configurable, with the following values
1
At least one more value >1
FFS details
The configuration should also include the possibility of no resource for PSFCH. In this case, HARQ feedback for all transmissions in the resource pool is disabled
HARQ feedback for transmissions in a resource pool can only be sent on PSFCH in the same resource pool


In this contribution, we will discuss HARQ feedback enable/disable for NR sidelink related issues from RAN2 perspective.

Discussion

According to RAN1#96bis meeting, it is agreed that PSFCH resources can be (pre)configured periodically with a period of N slot(s) in a resource pool, and the configuration should also include the possibility of no resource for PSFCH which means HARQ feedback for all transmissions in the resource pool is disabled. In short, HARQ feedback resource is configured per sidelink resource pool. 
Observation1: According to RAN1’s process, HARQ feedback resource is configured per sidelink resource pool.

As we known, it is agreed that V2X HARQ feedback is supported for V2X unicast and groupcast but not for V2X broadcast. Therefore, a reasonable scheme for a V2X UE is using a V2X resource pool without HARQ feedback resource to transmit V2X broadcast traffic and using a V2X resource pool with HARQ feedback resource to transmit V2X unicast or groupcast traffic. For Mode 1 UE, gNB may configure two V2X resource pools and decide which V2X resource pool is used for each SL grant. For Mode 2 UE, if it is configured with only one V2X resource pool, it has no other choice but to use the corresponding resource pool. In details, if there is no PSFCH resource configured in this resource pool, then the UE cannot perform HARQ feedback. On the other hand, if it is configured with multiple V2X resource pools including resource pool with HARQ feedback resource and resource pool without HARQ feedback resource, the UE may decide which resource pool is selected based on V2X cast type.

Proposal 1: For Mode 1 UE, gNB may configure multiple V2X resource pools and decide which V2X resource pool is used for each SL grant. 

Proposal 2: For Mode 2 UE, if it is configured with multiple V2X resource pools including resource pool with HARQ feedback resource and resource pool without HARQ feedback resource, the UE may decide which resource pool is selected based on V2X cast type.
In addition, during RAN1 #Ad-Hoc 1901 meeting, there is a proposal for agreement as below: 

	Proposal for agreement: 

(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.


For this candidate agreement, some companies think that the HARQ feedback enabled/disabled should take congestion control and QoS or V2X service requirements into account. As they said, the motivation to have such enabled/disabled HARQ feedback flexibility is to provide different HARQ configurations for different service requirements. For instance, for services that request high reliability can enable HARQ feedback and services that request low reliability and low latency requirements can disable HARQ feedback. And when congestion level is high, HARQ feedback can be disabled to avoid increasing interference level
 on resources. For this purpose, service type or requirement including QoS information may be pre-defined in higher layer, For instance, a UE is configured HARQ per SLRB/LCH level. Then the UE can know whether traffic to be transmitted needs SL HARQ feedback or not. Moreover, congestion level measured by each UE can also affect SL HARQ feedback. In addition, if the SL transmission with HARQ feedback and without HARQ feedback share the same V2X resource pool, the indication of whether HARQ feedback is needed may be carried in SCI, otherwise the receive UE cannot know whether HARQ feedback is needed.

Furthermore, flexibly enabled/disabled HARQ feedback based on resource pool congestion and QoS requirements for the UE not only increases the configuration complexity, but also increases the LCP complexity. This is because that for different V2X unicast/groupcast traffic with different service requirements, even they have the same destination id, they cannot be assembled to the same MAC PDU due to different HARQ feedback restrictions for each logical channel. Therefore, we suggests RAN2 to discuss the benefit and complexity of flexible enabled/disabled HARQ feedback based on congestion and QoS requirements.

Observation 2: Flexible enabled/disabled HARQ feedback based on congestion and QoS requirements increases the configuration complexity. For instance, a UE may be configured HARQ feedback per SLRB/LCH level. Moreover, the indication of whether HARQ feedback is needed may be carried in SCI.
Observation 3: Flexible enabled/disabled HARQ feedback based on congestion and QoS requirements also increases the LCP complexity. This is because that for different V2X unicast/groupcast traffic with different service requirements, even they have the same destination id, they cannot be assembled to the same MAC PDU due to different HARQ feedback restrictions for each logical channel.

Proposal 3: RAN2 is suggested to discuss the benefit and complexity of flexible enabled/disabled HARQ feedback based on congestion and QoS requirements.
Conclusion

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

Observation1: According to RAN1’s process, HARQ feedback resource is configured based on sidelink resource pool.

Observation 2: Flexible enabled/disabled HARQ feedback based on congestion and QoS requirements increases the configuration complexity. For instance, a UE may be configured HARQ feedback per SLRB/LCH level. Moreover, the indication of whether HARQ feedback is needed may be carried in SCI.
Observation 3: Flexible enabled/disabled HARQ feedback based on congestion and QoS requirements also increases the LCP complexity. This is because that for different V2X unicast/groupcast traffic with different service requirements, even they have the same destination id, they cannot be assembled to the same MAC PDU due to different HARQ feedback restrictions for each logical channel.

Proposal 1: For Mode 1 UE, gNB may configure multiple V2X resource pools and decide which V2X resource pool is used for each SL grant. 

Proposal 2: For Mode 2 UE, if it is configured with multiple V2X resource pools including resource pool with HARQ feedback resource and resource pool without HARQ feedback resource, the UE may decide which resource pool is selected based on V2X cast type.
Proposal 3: RAN2 is suggested to discuss the benefit and complexity of flexible enabled/disabled HARQ feedback based on congestion and QoS requirements.
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