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1. Introduction
[bookmark: OLE_LINK13][bookmark: OLE_LINK14]The V2X WI has been approved in RAN#83 meeting [1]. One of the objectives is to introduce AS level link management for unicast:
	· Sidelink L2/L3 protocols and signalling
· Support of sidelink transmission and reception in RRC, MAC, RLC, PDCP, and SDAP [RAN2]
· AS level link management for unicast [RAN2, RAN1]
· Define the criteria of PC5 availability/unavailability for unicast based on this functionality.


In the RAN1 #98bis meeting, the design of RLM was discussed, and the following agreements were achieved [2].
	Agreements:
· When the Rx UE received a signal associated with the unicast link, no support of IS/OOS indication to upper layer at the Rx UE
· When the Rx UE received no signal associated with the unicast link during an RLM indication period, no indication to upper layer at the Rx UE
Send an LS to RAN2 to inform the above agreements R1-1911689 – Moonil (IDC). In the LS, to add:
“RAN1 is still discussing the IS/OOS indication from the Tx UE perspective”. 
The draft LS is approved with final LS in R1-1911699. 


In this contribution, we provide our view on the remaining aspects of NR V2X.

2. Discussion 
RAN2 has agreed to support SL RLM/RLF based on in-sync (IS) / out-of-sync (OOS) [3], and has the following agreement for RLM and link management [4]:
	Agreements on SL RLM/RLF: 
1. In case of SL RLC AM, RLF declaration is triggered by indication from RLC that the maximum number of retransmissions has been reached.
2. RLF triggering condition based on indication by physical layer is supported (pending RAN1/RAN4 progresses on the topic).
3. The RLM/RLF procedure only apply to NR SL unicast.
4. In case of RRC_CONNECTED/INACTIVE/RRC_IDLE/Out-of-coverage UEs, upon SL RLF declaration (e.g., expiring of timer T310) the UE releases the PC5-RRC connection immediately and sends an indication to upper layers.
5. For RRC_CONNECTED UEs, upon SL RLF declaration (e.g., expiring of T310), the UE informs NW via Sidelink UE Information. FFS if we need explicit failure indication in Sidelink UE information or if it’s enough for the UE to inform it by excluding the corresponding destination L2 id.
6. Measured results is not included in Sidelink UE Information at RLF.
7. A new timer (e.g., similar to T310) is specified for SL RLF handling (pending RAN1/RAN4 progresses on the topic).
8. No need to specify a release procedure over the PC5-RRC at least at RLF.


RAN2 has agreed to support both AM and UM modes for PC5 unicast transmission. For AM mode, the conventional RLM mechanism (i.e., the maximum number of RLC retransmissions) can be reused in sidelink according to the above agreement. However, it is not applicable to UM mode because no RLC retransmission is used for UM mode. 
Given the current situation in RAN1 that no in-sync (IS) / out-of-sync (OOS) indication to upper layer is supported at the Rx UE, in order to facilitate the RLM/RLF framework of RAN2 and avoid a re-design of PC5 link management in this late stage, it is beneficial to support IS/OOS indication from the Tx UE perspective.
[bookmark: _Ref6943509]Proposal 1: IS/OOS indication to upper layer at the Tx UE perspective is supported for RLM.

From the Tx UE perspective, there are two alternatives to derive the IS/OOS indication requiring HARQ feedback to be enabled:
Alt.1: Hypothetical BLER based on PSFCH detection
Alt.2: IS/OOS based on HARQ feedback
[bookmark: _Ref6943472]Observation 1: If HARQ feedback is enabled, there are two alternatives to derive the IS/OOS indication from Tx UE perspective: 
-- 	Hypothetical BLER based on PSFCH detection. 
-- 	IS/OOS based on HARQ feedback.

Regarding Alt.1, the hypothetical BLER based on PDCCH can be mostly reused, except that the measurement is taken on the PSFCH. Given that currently only format 0 is agreed in sidelink, the measurement can base on the PSFCH sequence. Both ACK and NACK can be used for measurement. An IS indication is generated if the measurement result is better than a threshold, while an OOS indication is generated if the measurement result is worse than another threshold (including the case of not detectable).
For Alt.2, a new mechanism based on HARQ feedback should be defined in physical layer. For example, an IS indication is generated if a number of consecutive ACKs are received, while an OOS indication is generated if a number of consecutive NACKs or DTX is counted within a period. 
It seems that both alternatives can work in this case. However, Alt.2 may require larger specification work to define a new mechanism. On the other hand, Alt.1 can reuse the Uu design as much as possible. Moreover, it can detect the OOS situation even when ACK is received, which is beneficial for detecting link problem earlier, while in Alt.2, OOS can be declared only when no ACK is received. Therefore, we have a preference on Alt.1.
[bookmark: _Ref528781633]Proposal 2: The IS/OOS indication at the Tx UE is determined by hypothetical BLER based on PSFCH detection.

One remaining issue is that the HARQ feedback is configured per resource pool, which may imply that the IS/OOS indication is determined per resource pool. Moreover, the traffic load and congestion situation may be different in different pools, yielding different link qualities in different pools. On the other hand, the PC5 RRC link is maintained regardless of resource pool. Consequently, the RLM metric should not base only on a single pool. 
[bookmark: _Ref20564247]Proposal 3: The IS/OOS indication is determined per Tx pool, while an RLF is declared only if OOSs are reported for all the Tx pools with HARQ feedback enabled.

3. [bookmark: _GoBack]Conclusion
In the contribution, we provide our view on the remaining aspects for NR V2X, and observe that,
Observation 1: If HARQ feedback is enabled, there are two alternatives to derive the IS/OOS indication from Tx UE perspective: 
-- 	Hypothetical BLER based on PSFCH detection. 
-- 	IS/OOS based on HARQ feedback.

Based on these observations, we propose that,
Proposal 1: IS/OOS indication to upper layer at the Tx UE perspective is supported for RLM.
Proposal 2: The IS/OOS indication at the Tx UE is determined by hypothetical BLER based on PSFCH detection.
Proposal 3: The IS/OOS indication is determined per Tx pool, while an RLF is declared only if OOSs are reported for all the Tx pools with HARQ feedback enabled.
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