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1	Introduction
This TDoc discusses the issues related to PC5 UE capability transfer as well as IS/OOS based RLM/RLF detection for NR Sidelink.
2	Discussion
2.1 PC5 UE Capability Transfer using one-way or two-way procedure
During RAN2#106 the following working assumption has been taken [1] concerning PC5 capability transfer:
	2:	Working assumption: both bi-directional one-way procedure and two-way procedure for capability transfer are allowed. FFS on how to support in details.



First of all, the usage of UE capability information in our understanding is to allow Tx UE configuring the SL transmission based on the Rx UE’s capability so that Rx UE is able to receive the SL transmission from Tx UE. Thus, the reliability and latency of delivering the capability information from Rx UE to Tx UE is of the equal importance on successful transmission of SL communication message from Tx UE to Rx UE.
The one-way and two-way capability transfer for PC5 unicast UEs has been discussed in [2]. In a nutshell, the differences between two considered approaches are shown in Fig. 1 and Fig. 2.


[bookmark: _Ref12633179]Fig. 1: One-way capability transfer [2]
Fig. 1 depicts one-way approach, where no enquiry is sent but the UE1 provides the entire list of its capabilities to UE2, regardless of whether UE2 is interested in the whole set or just a part of it and regardless whether the UE is interested at all. The approach shown in Fig. 1 is simple and also considered more signalling efficient as it only contains one signalling step, which also regarded as helpful to reduce the latency [2]. However, when taking into account the reliability/robustness of delivering the UE capability information from e.g. SL Rx UE to SL Tx UE, such one-way approach may not be so signalling efficient and fast as it is discussed in [2]. In one-way approach, there is no confirmation/response message to tell whether the transmitted capability information is correctly received or not. To ensure certain level of reliability on delivering the capability information, the same capability information may need to be transmitted several times in one-way approach, which obviously introduces more signalling overhead and therefore longer latency if the first few capability information transmission(s) were not received correctly. In addition, one-way approach may result in inefficient operation (e.g. in terms of the size) if always the full set of capabilities is sent. 
Fig. 2 presents the alternative approach, where each capability transfer is initiated by the enquiry message which may specify which capabilities are to be transferred. The increased latency was considered as the main challenge issue for the two-way approach. This, however, may not be real issue when comparing with one-way approach of multiple repetitions for reliable delivery of capability information as discussed above. In addition, two-way procedure follows the usual RRC signalling steps, where the capabilities are sent in response to the explicit enquiry. This helps to ensure the reliable delivery of the capability information on the need basis.


[bookmark: _Ref12633369]Fig. 2: Two-way capability transfer [2]
At RAN2#106 it has been tentatively decided to adopt both solutions, as no clear majority favoured any of these options. It may sound as the proper compromise (i.e. making everybody equally unhappy), but it poses additional complexity to the NR specification with respect to the criteria for selecting one method or the other as well as UE implementation as UE needs to implement both approaches. 
Observation 1: Adopting both solutions is a compromise, but resulting in UE implementation and 3GPP specification complexity.
As most companies identify the latency as the main differentiating factor between these two options, checking latency constraints for choosing one or the other approach could be the simplest solution here. Nevertheless, this implies the PC5 UE always checks the list of V2X services, extracts latency related parameters (such as Packet Delay Budget, PDB), compares it with the threshold (fixed in the specification or NW-configurable) and only afterwards decides which method to apply. Additionally, one can easily imagine a pair of unicast UEs having multiple V2X services to exchange, with different latency restrictions. Another rule would be needed then, to specify what is taken into account in such scenario.
Observation 2: Latency constraints of V2X service to be sent via unicast sidelink can be the decisive factor which solution to apply for PC5 capability transfer. However, the list of related open points is long. 
The complexities described above and the limited time RAN2 has for completing this Rel-16 work item make us think that the optimal approach would be to stick to single solution (i.e. not to confirm the working assumption made at RAN2#106). Thus, we suggest to follow the two-way approach for capability transfer based on our discussion on the latency and reliability issue of the two approaches.
Proposal 1: RAN2 is asked to revert the working assumption made at RAN2#106 and adopt a single solution (i.e. two-way approach) for PC5 capability exchange between unicast UEs.
2.2 Discussion on IS/OOS based RLM/RLF detection for NR SL
During RAN2#106 meeting, the following agreement was made for PC5 RLM/RLF [3]:
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.
RAN1 has agreed not to introduce standalone reference signals (RSs) transmitted in a periodic manner only for SL RLM purposes. Therefore, RAN1 discussed the issue on how to handle it if there is no RLM measurement in RLM indication periods due to no SL data to send from the SL Tx UE. 
RAN1 has discussed that no indication to upper layer is also part of periodic IS/OOS, where no indication case may happen differently from NR Uu [4]. RAN1 didn’t manage to conclude the details on “no indication”. There are several options proposed to address the case when there is no periodic IS/OOS along with the data/SCI from the SL Tx UE:
· O#1: new indication “no sync” from PHY layer to higher layers/L2
· O#2: indicate nothing from PHY layer 
· O#3: indicate OOS from PHY layer
· O#4: assume that there is always enough traffic, so ignore this case
· O#5: assume that L2 can trigger periodic SL control/data transmission if they really want periodic sync status
Option of indicating nothing is in conflict with RAN2 assumption that PHY layer provides periodic indications. Option of indicating OOS may cause unnecessary RLF triggering due to lack of SL data transmission. The other option of assuming always enough traffic and ignoring the case may not work well for aperiodic traffic, which would be a typical traffic characteristic for some V2X services. And the option of assuming L2 triggering periodic SL control or user plane data transmission should be discussed in RAN2 whether it is preferred option or not. Please note, this may introduce unnecessary SL transmission only for SL link quality measurement and also bring the complexity in L2 to trigger such periodic SL transmission. 
Proposal 2: RAN2 is asked to discuss whether triggering periodic SL control/user plane data transmission is a preferred option to allow PHY layer to provide periodic IS/OOS.
If RAN2 doesn’t want to support periodic SL transmission triggered by radio L2 for SL link quality measurement only, the option of introducing “no sync” indication from PHY layer should be the way forward. In this case, RAN2 needs to discuss the SL RLM/RLF mechanism based on 3 states (IS/OOS/”no sync”) periodic indication from PHY layer.
Proposal 3: RAN2 is asked to discuss SL RLM/RLF detection mechanism based on IS/OOS/”no sync” indication from PHY layer if RAN2 agrees not to support periodic SL transmission triggered by radio L2 for link quality alone.
3	Conclusion
This paper discusses the issues related to PC5 control plane in term of PC5 UE capability transfer and SL RLM/RLF . The following observations and proposals have been made:
Observation 1: Adopting both solutions is a compromise, but resulting in UE implementation and 3GPP specification complexity.
Observation 2: Latency constraints of V2X service to be sent via unicast sidelink can be the decisive factor which solution to apply for PC5 capability transfer. However, the list of related open points is long. 
Proposal 1: RAN2 is asked to revert the working assumption made at RAN2#106 and adopt a single solution (i.e. two-way approach) for PC5 capability exchange between unicast UEs.
Proposal 2: RAN2 is asked to discuss whether triggering periodic SL control/user plane data transmission is preferred option to allow PHY layer to provide periodic IS/OOS.
Proposal 3: RAN2 is asked to discuss SL RLM/RLF detection mechanism based on IS/OOS/”no sync” indication from PHY layer if RAN2 agreed not to support periodic SL transmission triggered by radio L2 for link quality alone.
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