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1 Introduction
In RAN2#106 meeting, the following agreements on PC5 RLM/RLF is achieved in NR V2X [1].  

	Agreements on PC5 RLM/RLF: 

1: 
Even though transmission of sidelink signal occur irregularly, RAN2 assumes that the physical layer provides periodic indications of IS/OOS to the upper layer as in Uu RLM.

2:
From RAN2 perspective, both side UEs perform RLM/RLF detection mechanism. FFS on whether periodic indications of IS/OOS based RLM/RLF is reused or any additional new mechanism is needed.


In this contribution, we would like to discuss some further issues on RLM/RLF detection. 
2 Discussion 
A UE may transmit/receive more than one unicast V2X services towards/from different destination UEs. Figure 1 shows a scenario where UE1 is transmitting V2X services to UE2 and UE3, and UE2 is receiving V2X unicast services from UE1 and UE4. Besides, there are two uncast links (SL unicast link 1 and SL unicast link 2) between UE1 and UE3 for the transmission of different V2X services. 
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Figure 1
From RLM/RLF detection point of view, based on the RAN2 agreement that both side UEs perform RLM/RLF detection mechanism, a transmitter UE (e.g. UE1) should perform RLM/RLF detection for the radio links between this transmitter UE and different destination UEs (e.g. UE2 and UE3), and a receiver UE (e.g. UE2) should also perform RLM/RLF detection for the radio links between different source UEs (e.g. UE1 and UE4) and itself. In order to perform RLM/RLF detection for different unicast radio links correctly in a UE, the unicast radio links should be differentiated. 

Proposal 1: For unicast, the UE should differentiate the PC5 radio links in order to correctly perform RLM/RLF detection for different PC5 radio links. 

Figure 2 below illustrates an example of PC5 unicast links between a UE pair quoted from SA2 specification TS 23.287 [2]. As agreed by SA2, a source UE is not required to know whether different target Application Layer IDs over different PC5 unicast links belong to the same target UE. 
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Figure 2
Based on Figure 2, with respect to the differentiation of the PC5 radio links for the AS level RLM/RLF detection in a UE’s RRC layer, the following options can be envisioned: 
· Option 1: A PC5 radio link is differentiated by the peer UE. 

· Option 2: A PC5 radio link is differentiated based on the peer UE’s L2 ID. 
· Option 3: A PC5 radio link is differentiated by the QoS flow or DRB or LCH with the peer UE. 
In Option 1, a PC5 radio link is differentiated by the peer UE, e.g. by some kind of UE ID of the peer UE and the channel quality between a pair of UEs can be used for RLM/RLF detection. If there are more than one uncast links between the UE pair, these unicast links have the same channel quality. However, in this case, a transmitter/receiver UE should be aware that these unicast links are to/from the same peer UE, thus some enhancements on the peer UE identification may be needed. 
In Option 2, a PC5 radio link is differentiated by the L2 ID of the peer UE, so the current L2 ID can be used to identify it, which is simpler. It is equivalent to Option 1 when there is one unicast link between a UE pair. On the other hand, when there are more than one unicast links between a UE pair, a UE may need more than one RLM/RLF detection processes, with each RLM/RLF detection process corresponding to a unicast link between the UE pair, which may add some UE complexity. 
In Option 3, a PC5 radio link can be differentiated with a finer granularity on V2X service level, identified by e.g. QoS flow or DRB or LCH. This option might be precise for deciding whether the QoS of a V2X service can be guaranteed, but it would require more RLM/RLF detection processes which increase the UE’s complexity a lot. Such fine RLM/RLF detection mechanism may be unnecessary. 
Comparing the above three options, since Option 2 is simpler and L2 ID can be used by the upper layer for identifying a V2X service, we slightly prefer Option 2. 
Proposal 2: A PC5 radio link is differentiated based on the peer UE’s L2 ID. 
As it has been agreed by RAN2 in the last meeting that the physical layer provides periodic indications of in-sync/out-of-sync indication to the upper layer in PC5 RLM as in Uu RLM, we think that the physical layer should also provide an identifier of the PC5 radio link which the in-sync/out-of-sync indication corresponds to, so that the RRC layer can perform the PC5 RLM/RLF detection correctly for each radio link. 

Proposal 3: When the physical layer provides an in-sync/out-of-sync indication to the higher layer, the physical layer should also provide an identifier of the PC5 radio link which the in-sync/out-of-sync indication corresponds to. 

If proposal 2 and proposal 3 can be agreed, then we can further discuss what identifier should be provided by the physical layer to the RRC layer. Currently, the physical layer uses L1 ID for data transmission and reception in unicast. With respect to the provided identifier, there can be the following alternatives: 
· Alt 1: L1 ID of the peer UE. In this alternative, the transmitter UE’s physical layer may provide the L1 destination ID of the receiver UE together with the in-sync/out-of-sync indication to its RRC layer, and the receiver UE’s physical layer may provide the L1 source ID of the transmitter UE to its RRC layer. 
· Alt 2: L2 ID of the peer UE. In this alternative, PHY may need to be informed of the L2 ID corresponding to a L1 ID so as to provide the L2 ID to the RRC layer.  

Comparing Alt 1 and Alt2, it can be seen that Alt 1 has less impact on the physical layer, so we propose to adopt Alt 1. 
Proposal 4: When the physical layer provides an in-sync/out-of-sync indication to RRC layer, the physical layer should also provide the L1 ID which the in-sync/out-of-sync indication corresponds to, if Proposal 2 and Proposal 3 can be agreed. 

On receiving the identifier of the PC5 radio link which the in-sync/out-of-sync indication corresponds to, the RRC layer in the transmitter UE or in the receiver UE can translate the provided L1 ID to the corresponding L2 ID, and perform the RLM/RLF related operations. On RLF detection, e.g. expiration of a Timer for the PC5 radio link like T310 for the Uu radio link, the RRC layer can provide the corresponding L2 ID with the RLF indication to the upper layer for further operation, e.g. releasing the unicast link or waiting for the recovery of the unicast link. 

Proposal 5: On RLF detection, the RRC layer provides the corresponding L2 ID with the RLF indication to the upper layer. 
3 Conclusion

In this contribution, we have discussed RLM/RLF detection related issues. We have the following proposals: 
Proposal 1: For unicast, the UE should differentiate the PC5 radio links in order to correctly perform RLM/RLF detection for different PC5 radio links. 

Proposal 2: A PC5 radio link is differentiated based on the peer UE’s L2 ID.
Proposal 3: When the physical layer provides an in-sync/out-of-sync indication to the higher layer, the physical layer should also provide an identifier of the PC5 radio link which the in-sync/out-of-sync indication corresponds to. 

Proposal 4: When the physical layer provides an in-sync/out-of-sync indication to RRC layer, the physical layer should also provide the L1 ID which the in-sync/out-of-sync indication corresponds to, if Proposal 2 and Proposal 3 can be agreed. 

Proposal 5: On RLF detection, the RRC layer provides the corresponding L2 ID with the RLF indication to the upper layer. 
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