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1 Introduction

NR V2X study has agreed [1] the introduction of PC5-RRC in NR V2X for unicast communication. PC5-S signalling is also used to establish direct link over PC5, as specified in 3GPP 24.334 [2] since Rel-13. 
In RAN2#105bis meeting[3], the following has been made for the PC5-RRC issue:

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).


Agreements on PC5-RRC signalling flow: 

1: 
Separate RRC messages are defined capability transfer and for AS-layer configuration. FFS on whether the two messages can be transmitted together in the same MAC PDU.

2:
Set the following 2a, 2b and 2c as RAN2 working assumption:

2a:
Do not encapsulate PC5-S message related to link setup into PC5-RRC message for AS-layer configuration.

2b:
PC5-RRC message for AS-layer configuration is not to be sent unprotected, so is not to be sent together with PC5-S messages like Direct Communication Request.

2c:
Do not encapsulate PC5-S message related to link setup into PC5-RRC message for capability information.

In this paper, we discuss the remaining issues with functions for the SL RRC procedure, and the interaction off PC5-RRC procedure with upper layer PC5-S procedures.
2 Discussion
2.1 Functions supported in PC5-RRC 

RAN2 has agreed that PC5-RRC connection is needed to establish SL UE context. But there are some remaining questions for the details RRC connection setup.
First, regarding the need of PC5-RRC states, we think this hinges to the question of whether there is a need of maintaining “PC5-S link” context while RRC connection is released. If yes, then there is a need to define an RRC_IDLE state in PC5 interface. On the other hand, if the RRC conneciton is supposed to come and go as same as the PC5-S link, then it seems there is no need of defining RRC states dedicated to PC5 interface. To analyze this, we comapre the UE context in V2X layer and RRC layer.
Let us assume SA2 would basically reuse the PC5-S link setup procedure defined in Rel-13. According to the PC5-S protocol defined for ProSe one-to-one communicaiton, PC5-S UE context for a ProSe direct communicaiton link contains the following:

· L2 ID pair, 

· Security association and shared master keys

· IP address(Optional)
· User Info (Optional)

For PC5-RRC, AS layer would keep the following UE context, which is to be synchronized between two peer unicast UEs:
· L2 ID pair

· Peer UE capability related to SL unicast
· Device-specific identifier (Depends whether there is need to associate one or more L2 IDs to the same UE device in AS layer)
· FFS AS-layer configuration (pending RAN2 discussion)

Based on the above comparison, we think the first question is that whether the UE context in PC5-S link and PC5-RRC are both defined for the same L2 ID pair. If yes, then the life cycle of a PC5-S link and PC5-RRC connection could be potentially aligned. Otherwise, the existence of RRC state which is different from the link state is likely to be justified.

The other question is whether the storage of sidelink UE capability is also linked with the existence of UE context. If the capability storage survives the demise of RRC connection, then this UE capability information would be essentially part of PC5-S link context, not RRC context, although it is shared via RRC procedures. Note that in LTE Uu, the UE capability is stored in core network and is not dropped when RRC connection is released. So, RAN2 has to decide whether the same practice is needed in PC5 interface. So,we have the following proposal:
Proposal 1
RAN2 decides the need of PC5-RRC states, based on the conclusion of the following:

1. Whether UE context in RRC layer is based on a L2 ID pair; or based on a device-specific ID pair which may not be aligned with the lifecycle of L2 IDs.
2. Whether there is a need to store UE capability when RRC connection is no longer exist. 

Second, regarding the “FFS whether explicit PC5-RRC connection establishment procedure is needed or not”, as the purpose of RRC connection is to sync the UE context. So far, the capabilty of sidelink UE is the primary part of the UE context, as L2 ID pair is already known by peer UE before the start of RRC setup procedure. So, it makes sense to reuse the capabilty transfer procedure as a basis for the design of RRC connection establishement procedure. RAN2 can further discuss if additonal information needs to be exchanged during this setup procedure, besides the sidelink capabilty exchange. Also, the UE capablity is very stable and unlikey to chage, so the SL UE capabilty exchange shall only need to happen once at the establisment of RRC connection. 
Proposal 2
Reuse the capablity transfer procedure as the baseline for RRC connection establishment procedure. 

Finally, regarding the working assumption that “not encapsulate PC5-S message related to link setup into PC5-RRC message for AS-layer configuration or capability information”, a related question is whether all other PC5-S signalling are allowed to be encapsulated in RRC message or not. If the other PC5-S signalling (e.g., link rekeying procedure, link keepalive procedure, L2 ID update procedure, etc) are to be encapsulated in RRC signalling, then we create a discrepancy in the transport of PC5-S signalling. If all PC5-S messages are not to be encapsulated, then the PC5-S signalling will be transported as user plane traffic within a DRB. But it is also quite unusual to establish a unicast DRB solely for the purpose of transporting NAS-like signalling. 
It is also worth noting that this also depends on whether the security protection of the PC5-S messages would be different. RAN2 has already sent a LS to SA3 [4] for the security issues related to PC5-RRC, which will be considered in the context of PC5-S security procedures. Therefore, to be discrete, RAN2 is recommended to wait for the progress in SA groups (SA2 and SA3), before confirming the working assumptions 2a-2c.
Proposal 3
RAN2 wait for the progress in SA groups (SA2 and SA3), before confirming the working assumptions related to encapsulate PC5-S message of link setup into PC5-RRC message.
3 Conclusion
Based on the discussion in section 2 we have following observations:

Proposal 1
RAN2 decides the need of PC5-RRC states, based on the conclusion of the following:

1. Whether UE context in RRC layer is based on a L2 ID pair; or based on a device-specific ID pair which may not be aligned with the lifecycle of L2 IDs.

2. Whether there is a need to store UE capability when RRC connection is no longer exist. 

Proposal 2
Reuse the capablity transfer procedure as the baseline for RRC connection establishment procedure. 

Proposal 3
RAN2 wait for the progress in SA groups (SA2 and SA3), before confirming the working assumptions related to encapsulate PC5-S message of link setup into PC5-RRC message.
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