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1 Introduction

In the RAN2#105 meeting, it was agreed that
Agreements on V2X unicast:
1: PC5-RRC is used to exchange UE capability and AS-layer configuration at least.

2: PC5-RRC based UE capability transfer procedure is triggered during or after PC5-S signalling for direct link setup. Further details can be discussed in WI stage.

3: PC5-RRC based UE capability transfer can be done in either one-way or two-way manner. Further details can be discussed in WI stage.

4: Further details on which UE to send out its own capability information can be discussed in WI stage.

In RAN2#105bis, the following is agreed

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 RAN2#106, it was agreed that

Agreements on PC5-RRC: 
1: 
Need bi-directional procedure for capability transfer procedure for bi-directional SL traffic.

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.

In this contribution, we discuss the left issues on PC5-RRC for capability transfer procedure.
2 Discussion
According to the WA as follows, RAN2 aims at a merged solution
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.

Comparing the two procedures as shown below:
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Figure 1 One-way information flow for UE capability transfer
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Figure 2 Two-way information flow for UE capability transfer

Obviously, the key difference of the two procedures is whether the capability information delivery is triggered by the UE itself or by the counterpart UE. In order to design a merged solution, we can think of the following ways:
A. Merging the capability information from UE1 in one-way procedure and capability enquiry from UE1 in two-way procedure;
B. Merging the capability information from UE1 in one-way procedure and capability information from UE1 in two-way procedure;
Where B is contradictory, since the TX-UE (e.g., UE1) cannot known whether the capability information can be sent autonomously (in one-way procedure) or in on-demand manner (in two-way procedure). 
Therefore, only solution-A is feasible, i.e., 
· For the capability information of UE-2 which is needed by UE-1, it is to be acquired using two-way manner, i.e., via capability enquiry message from UE1;

· For the capability information of UE-1 which is needed by UE-2, it is to be delivered using one-way manner, i.e., via capability information autonomously sent from UE1;
Proposal 1 RAN2 confirm the work assumption, and aim at a solution to merge the one-way procedure for capability delivery from one UE and two-way procedure for capability delivery from the other UE.
Furthermore, there are some left issues on the merging mechanism.
2.1 Issue-1: How to differentiate between uni-/bi-directional procedure?
Overall, there are 3 embodiments of the capability delivery procedure:
A. Unidirectional procedure:

1) Only UE1 needs capability of UE2, i.e., for unidirectional procedure from UE2 to UE1;
2) Only UE2 needs capability of UE1, i.e., for unidirectional procedure from UE1 to UE2;

B. Bidirectional procedure: where both UEs needs capability of the other UE, i.e., for bidirectional procedure;

The impact on signalling design due to the 3 scenarios can be summarized as follows
Table 1 Message flows for 3 scenarios
	Scenario
	Message from UE1 to UE2
	Message from UE2 to UE1

	A1
	Enquiry message
	Capability information

	A2
	Capability information
	

	B
	Enquiry message + Capability information
	Capability information


Therefore, for the message from UE1 to UE2, it has to be able to carry both Enquiry message and capability information message, where the enquiry message is to:
· Trigger the capability information from UE2;

· Filter out the capability information that needs to be delivered to UE1, i.e., like the capabilityRequestFilter which is used in Uu interface;
For the message from UE2 to UE1, it just has to carry capability information that is filtered by UE1;
Proposal 2 RAN2 design the PC5-RRC message 1 from UE-1 to UE-2, including capability enquiry related IE and capability information related IE.
Proposal 3 RAN2 design the PC5-RRC message 2 from UE-2 to UE-1, including capability information related IE.

2.2 Issue-2: Which UE to adopt one/two-way procedure?
A further step is which UE to adopt the one-way procedure and which UE to adopt the two-way procedure. Here since the AS-layer procedure tends to symmetric, i.e., there is little role difference between the two UEs, the input from higher layer is needed here. E.g., the UE who initiate the link establishment, i.e., sending the Direct Communication Request, can be used as UE-1 who sends PC5-RRC message 1 above.
To decide on this issue, two key points are as follows:

· Whether the capability enquiry message can be delivered via broadcast address – if not, it cannot be sent together with the first PC5-S message;
· Whether the capability enquiry / information message can be delivered unprotected – if not, it cannot be sent before SMC-ACK messages;
Proposal 4 PC5-RRC message 1 is sent by the UE who initiates the PC5-S message Direct Communication Request.
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Figure 3 Layer-2 link establishment procedure
3 Conclusion
Based on the discussion in section 2, we propose:
Proposal 1
RAN2 confirm the work assumption, and aim at a solution to merge the one-way procedure for capability delivery from one UE and two-way procedure for capability delivery from the other UE.
Proposal 2
RAN2 design the PC5-RRC message 1 from UE-1 to UE-2, including capability enquiry related IE and capability information related IE.
Proposal 3
RAN2 design the PC5-RRC message 2 from UE-2 to UE-1, including capability information related IE.
Proposal 4
PC5-RRC message 1 is sent by the UE who initiates the PC5-S message Direct Communication Request.
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