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	Reason for change:
	In RAN2 LS on SL RLM/RLF (S2-2000041/R2-1916621), it has been stated that there is no link failure indication from Rx UE side:

Based on RAN1 guidance in these LSs, RAN2 has decided that RAN2 will not introduce SL RLM/RLF from RX UE. RAN2 will further discuss if HARQ feedback (HARQ A/N and/or HARQ DTX) based TX-side RLF is required and if so, how to support it in RAN2 specifications.
This conclusion is based on the RAN1 agreements indicated in R1-1911699 and R1-1913464:

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  
And:

Agreements:

For sidelink RLM/RLF at Tx UE, the usage of HARQ feedback status is feasible from RAN1 perspective when sidelink HARQ is enabled

· There is no IS/OOS indication to upper layer from physical layer for sidelink RLM at Tx UE
· It is RAN1 understanding that HARQ feedback status (i.e., ACK, NACK) is available in upper layer without additional RLM indication from physical layer

· DTX is reported to upper layer for sidelink RLM if RAN2 agree to use it

This doesn’t require RAN1 specification impact
It is clear from the above that there is no reliable radio link status detection as AS layer. For Rx side, RAN2 and RAN1 concluded that there is no indication of SL RLM/RLF. For Tx side, even if RAN2 decided to use HARQ feedback, there is no guarantee that there is traffic over the PC5 unicast link for the detection. Additionally, the HARQ feedback may be tied to a particular PC5 QoS Flow. It does not reflect the general status of the PC5 unicast link.  

Therefore, in order to properly determine the unicast link status, it is necessary for V2X layer to perform the keep-alive signaling as specified in TS 23.303 and TS 24.334.
On the other hand, since NR V2X supports AS layer unicast, e.g. HARQ feedback, the keep-alive mechanism can be enhanced to avoid uncessary signaling if HARQ feedback is received. Details of the keep-alive signaling can be specified by stage 3. 


	
	

	Summary of change:
	Introduce the keep-alive signalling at V2X layer to support NR V2X unicast link RLM/RLF. 
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	No support of unicast link management for NR V2X. 
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* * * * Start of 1st Change * * * * 

6.3.3.x
Layer-2 link maintenance over PC5 reference point
The PC5 Signalling Protocol shall support keep-alive functionality that is used to detect if a particular PC5 unicast link is still valid. Either side of the PC5 unicast link can initiate the layer-2 link maintenance procedure (i.e. keep-alive procedure), based on for example triggers from the AS layer or internal timers. The UEs shall minimize the the keep-alive signalling, e.g. cancel the procedure if data are successfully received over the PC5 unicast link. 
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Figure 6.3.3.x-1: Layer-2 link maintenance procedure

0.
UE-1 and UE-2 have a unicast link established as described in clause 6.3.3.1.
1.
Based on trigger conditions, UE-1 sends a Keep-alive message to UE-2 in order to determine the status of the PC5 unicast link.
NOTE 1:
It is left to Stage 3 to determine the exact triggers for the keep-alive messages. For example, the trigger can be based on a timer associated with the Layer-2 link. The timer can be reset with a successful reception event, e.g. receiving of PC5-S signaling message, data, or HARQ feedback defined by TS 38.300 [11], etc. 
2.
Upon reception of the Keep-alive message, UE-2 responds with a Keep-alive Ack message.

The UE initiating the keep-alive procedure shall determine the follow up actions based on the result of the signalling, e.g. proceed with implicit layer-2 link release.

NOTE 2:
It is left to Stage 3 to determine the follow up actions. For example, a successful reception event can also cancel the layer-2 link release if received in time. 
* * * * End of Changes * * * *
[image: image2.png]


[image: image3.png]



_1639514015.vsd
UE-1


1. Keep-alive


2. Keep-alive Ack


UE-2


0. Unicast link 



