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1. Introduction

In the RAN2#105bis meeting, the PC5-RRC establishment procedure has been discussed and following agreements were made for PC5-RRC message exchange in V2X unicast.
Agreements on PC5-RRC message exchange: 
1: 
PC5-RRC connection is needed to establish SL UE context. Synchronization of SL UE context between two UEs is supported by the concept of PC5-RRC connection.


- Need for PC5-RRC state is FFS.


> Option 1: Define PC5-RRC state for unicast operation.



> Option 2: Refer to PC5-S state for unicast operation

- SL UE context may include at least SL UE capability of the destination UE.


> FFS whether AS configuration information can be also stored in SL UE context.

- UE context is per destination UE.



> It is considered that UE may store UE capability of the destination UE for a newly coming service between UEs in unicast.


> It may depend on SA2 discussion related to layer-2 ID allocation. RAN2 will come back if there is a problem based on SA2 progress.

- FFS whether explicit PC5-RRC connection establishment procedure is needed or not.
2: 
Security aspect comes back after SA3 progress (if there is any issue/problem).

As discussed in RAN2#104, RAN2 had considered both options during SI phase:

- Option 1: AS layer connection establishment procedure by PC5-RRC is also needed.


- Option 2: Upper layer connection establishment procedure is enough.

In this document, we further discuss the necessity of PC5-RRC connection establishment procedure and the issue of layer-2 ID in NR V2X unicast.
2. Discussion
2.1. Necessity of introducing AS layer connection establishment procedure
During the discussion on PC5-RRC establishment procedure in the last meeting, some companies argued that the PC5-S one-to-one communication establishment procedure in LTE D2D can be inherited to NR V2X unicast. The UEs obtain the Layer 2 ID of each other during the PC5-S connection establishment procedure. Then the PC5-RRC signaling, e.g., UE capability exchange and AS layer configuration, can be addressed by the Layer 2 ID of the target UE. Hence, some companies consider the AS layer connection establishment procedure by PC5-RRC is not needed. 
However, from our point of view, the NR V2X unicast has the following different characteristics compared with the one-to-one communication in LTE D2D.
· Point 1: NR V2X supports multiple services, which are more than LTE D2D.
· Point 2: The UE needs to transmit UE capability and AS layer configuration through RRC signaling.
· Point 3: In the SI phase, RAN2 already agreed to support the SL RLM / RLF declaration based AS level link management at least in the NR V2X unicast.
· Point 4: The security issues of PC5-RRC signaling need to be considered. 
In the following, we analyze the above points one by one and give our considerations.
· Point 1
In NR V2X, there are multiple V2X services/applications in unicast. Those services/applications could be ongoing at the same time during the V2X unicast communication between two UEs. Hence, a UE may establish multiple unicast links with a peer UE and use the same or different source Layer-2 IDs for these unicast links as described in SA2 TS 23.287[1].
According to the current spec of SA2 TS 23.287, the mapping of Destination Layer-2 ID(s) and the V2X services can be (pre-) configured to the V2X UE. The Source Layer-2 ID(s) is(are) assigned by UE itself according to the V2X services of the V2X application. One UE may have multiple source layer-2 IDs for different V2X services. Therefore, when a new V2X service is coming in unicast, the UE can assign a new source Layer-2 ID to establish a new PC5-S unicast connection with the peer UE, regardless that the two UEs maybe have already established a unicast link. The UE could not bind different PC5-S connections targeting different V2X services with one peer UE, since the source/destination Layer-2 IDs may be different for different V2X services. Hence, the UE traffics for different PC5-S connections with the same peer UE cannot be multiplexed in one MAC PDU even if there is enough resource. It will reduce the sidelink efficiency
Observation 1: A V2X UE may establish and manage multiple PC5-S connections simultaneously with the same peer UE for different unicast V2X services/applications. And the V2X UE could not identify whether some of the PC5-S connections are towards the same peer UE.
Observation 2: The logical channels of different PC5-S connections with the same peer UE cannot be multiplexed in one MAC PDU. It will reduce the sidelink resource efficiency.

· Point 2
Compared with LTE D2D, the UE capability needs to be exchanged and the AS layer configuration needs to be configured between two UEs with unicast connection via PC5-RRC signaling. Since a UE may establish multiple unicast links with the same peer UE using different Source/Destination Layer-2 IDs for different V2X services, a UE will exchange the same information (e.g. capability, AS configuration, etc.) with the same peer UE several times considering different PC5-S connections are used for different services. Moreover, the peer UE may store UE capability and AS configuration from one UE several times. It will increase the UE complexity and reduce the sidelink resource efficiency.
Observation 3: Due to multiple PC5-S connections simultaneously used between the pair of unicast UEs, these two paired UEs should exchange the same information (e.g. capability, AS configuration, etc.) several times.

· Point 3
In SI phase, RAN2 already agreed to support RLM/RLF declaration at least for V2X unicast. RAN1 also made some progress in AS level link management for unicast in the last meeting. Therefore, if there is only PC5-S connection and no PC5-RRC connection, one UE may need to measure SL signals for each PC5-S connection. Therefore, if the UE has multiple PC5-S connection with the same peer UE, the UE(s) may need to perform RLM/RLF for each PC5-S connections with the same peer UE. It is doubtable whether it is feasible in RAN1. And even if it is feasible, it will increase the UE complexity.

Observation 4: Due to multiple PC5-S connections simultaneously used between the pair of unicast UEs, the UE(s) may need to perform RLM/RLF for each PC5-S connections with the same peer UE.
· Point 4
In Uu, AS security is activated when SRB1 is established, i.e., prior to establishment of SRB2 and/or DRBs. In another word, Uu AS security is applied only when RRC connection is established. For SL AS layer security in NR V2X unicast, we already sent LS to SA3 to check whether or not ciphering and integrity protection should be applied to PC5-RRC messages and whether or not the security association established by PC5-S also protects PC5-RRC. We can wait for SA3 progress on these security issues. If SA3 confirms PC5-RRC messages need to be integrity protected and ciphered after the specific AS security activation, the AS-layer connection establishment procedure is needed to active the AS security.
Observation 5: If SA3 confirm the PC5-RRC messages need to be ciphered and integrity protected by AS layer security, only PC5-S connection establishment procedure is not enough. The AS-layer connection establishment procedure is needed.

Based on the above observations, RAN2 is not feasible that there is only PC5-S connection establishments between the pair of unicast UEs. AS layer connection setup procedure is also needed to identify whether some of the PC5-S connections are towards the same peer UE. Thus, we have the following proposal:
Proposal 1: AS layer connection setup procedure is necessary for sidelink unicast communication.
2.2. Issue of layer-2 ID design
According to the above analysis and the agreements made in the last meeting, one challenge issue on PC5-RRC connection is layer-2 ID allocation. In current spec of SA2 TS 23.287, the Destination Layer-2 ID(s) and Source Layer-2 ID(s) can be different for different V2X services. One UE may have multiple source layer-2 IDs according to different V2X services. The related context in TS 23.287 [1] is as following:
TS 23.287 Section 5.1.2.1
Policy/parameters when NR PC5 is selected:

-
The mapping of service types (e.g. PSID or ITS-AIDs) to V2X frequencies with Geographical Area(s).

-
The mapping of Destination Layer-2 ID(s) and the V2X services, e.g. PSID or ITS-AIDs of the V2X application for broadcast.

-
The mapping of Destination Layer-2 ID(s) and the V2X services, e.g. PSID or ITS-AIDs of the V2X application for groupcast.

-
The mapping of default Destination Layer-2 ID(s) for initial signalling to establish unicast connection and the V2X services, e.g. PSID or ITS-AIDs of the V2X application.
TS 23.287 Section 5.6.1.4
The UE needs to maintain a mapping between the application layer identifiers and the source Layer-2 IDs used for the unicast links, as the V2X application layer does not use the Layer-2 IDs. This allows the change of source Layer-2 ID without interrupting the V2X applications.

When application layer identifiers changes, the source Layer-2 ID(s) of the unicast link(s) shall be changed if the link(s) was used for V2X communication with the changed application layer identifiers.

A UE may establish multiple unicast links with a peer UE and use the same or different source Layer-2 IDs for these unicast links.
The layer-2 ID design is still under discussion in SA2. We can wait for the SA2 progress on this issue. If SA2 finally agrees that the layer-2 design is according to the different V2X services, a UE may establish multiple PC5-S connections with the same peer UE using different Source/Destination Layer-2 IDs for different V2X services. RAN2 should further study how to let the V2X UE know whether some of the PC5-S connections are towards the same peer UE when the AS layer connection procedure is established. Thus, the V2X UE can establish the SL UE context per destination UE. The V2X UE only needs to management one AS layer unicast connection with the same peer UE.
Proposal 2: If SA2 determines that the layer-2 ID is designed based on the different V2X services, RAN2 should further study how to identify the unique AS connection between the pair of unicast UEs.
3. Conclusion

In this paper, we further analyze the following two options for SL unicast connection establishment procedure.  

· Option 1: AS layer connection establishment procedure by PC5-RRC is also needed.

· Option 2: Upper layer connection establishment procedure is enough
Our observations are listed as below:
Observation 1: A V2X UE may establish and manage multiple PC5-S connections simultaneously with the same peer UE for different unicast V2X services/applications. And the V2X UE could not identify whether some of the PC5-S connections are towards the same peer UE.
Observation 2: The logical channels of different PC5-S connections with the same peer UE cannot be multiplexed in one MAC PDU. It will reduce the sidelink resource efficiency.
Observation 3: Due to multiple PC5-S connections simultaneously used between the pair of unicast UEs, these two paired UEs should exchange the same information (e.g. capability, AS configuration, etc.) several times.
Observation 4: Due to multiple PC5-S connections simultaneously used between the pair of unicast UEs,, the UE(s) may need to perform RLM/RLF for each  PC5-S connections with the same peer UE.
Observation 5: If SA3 confirm the PC5-RRC messages need to be ciphered and integrity protected by AS layer security, only PC5-S connection establishment procedure is not enough. The AS-layer connection establishment procedure is needed.
Based on the above observations, we have the following proposal:
Proposal 1: AS layer connection setup procedure is necessary for sidelink unicast communication.
Moreover, we also discuss the issue of layer-2 ID design based on the agreements in the last meeting. The proposal is made as following.
Proposal 2: If SA2 determines that the layer-2 ID is designed based on the different V2X services, RAN2 should further study how to identify the unique AS connection between the pair of unicast UEs.
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