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1 Introduction

In the RAN2#105bis 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.

5: PC5-RRC based AS-layer configuration procedure is triggered during or after PC5-S signalling for direct link setup. Further details can be discussed in WI stage.

6: PC5-RRC based AS-layer configuration can be done in a two-way manner. Further details can be discussed in WI stage.

7: Further details on which UE to send out PC5-RRC based AS-layer configuration can be discussed in WI stage.
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).

In this contribution, we discuss the left issues on bi-directional PC5-RRC procedure.
2 Discussion
In email discussion [105bis#32], one topic being discussed is the implementation for bi-directional PC5-RRC procedure.

2.1 Issue-1: Motivation of uni-/bi-directional procedure

For a same unicast link, i.e., a same L2 ID pair, there could be more than one traffic running.

· On the one hand, some of them could be uni-directional, while others can be bi-directional. Therefore, for the bi-directional procedure, companies tend to believe

· For transmission from UE-A to UE-B, UE-A can configure related parameter of UE-B;

· For transmission from UE-B to UE-A, UE-B can configure related parameter of UE-A;

· On the other hand, even if all traffics are uni-directional, it could be the case that UE-A is the transmitter for some traffics, while UE-B is the transmitter for others. Hence, due to the same logic as above, i.e., transmitter acts as the configuring side, configuration may be initiated by both UEs.

From the analysis above, it can be seen that bi-directional procedure can be motivated if both UEs may act as transmitter for a same L2 ID pair. 
Observation 1 For unicast SL, bi-directional PC5-RRC procedure can be motivated if both UEs may act as transmitter.

But that does not mean uni-directional procedure is not needed at all:

· Either because uni-directional traffic may happens, so the capability transfer and AS-layer configuration of the other direction is not needed;
· Or even in case of bi-directional traffic, there might be cases where the uni-directional procedure is needed, e.g., 
· For AS-layer configuration, UE-A would like to modify a parameter setting of UE-B, while UE-B does not have the intention to modify the setting of UE-A side.

· For capability transfer, UE-A needs UE-B capability since the configuration relates to some optional PC5 capability, while UE-B does NOT need UE-A capability since configuration is purely based on mandatory PC5 capability.

Observation 2 For unicast SL, uni-directional PC5-RRC procedure is motivated anyway regardless of uni-/bi-directional traffic scenarios .

On the other hand, if the traffic are for different L2 ID pair, there is no need to consider the PC5-RRC procedure in the same context. Since the related traffic are anyway to be encapsulated into different MAC PDU, and different SLRB (with different configuration correspondingly) are to be used to carry them. It is similar to dual-connectivity scenario for Uu interface, i.e., different MAC entity are used. Different RRC procedure can be used for different L2 ID pair, i.e., different L2 link, correspondingly.
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Figure 2 The flow / bearer / MAC / PHY entity relationship for UE in unicast SL

Observation 3 For unicast SL, bi-directional PC5-RRC can be only for a same L2 ID pair, but not motivated for different L2 ID pair.
2.2 Issue-2: Specification of uni-/bi-directional procedure

Based on the analysis of section above, it is obvious that both uni- and bi-direction procedure is motivated, then the problem is
· Either one only draw a uni-directional procedure in RRC, yet further claim the applicable of that for bi-directional procedure;

· Or one draw both uni-/bi-directional procedure in RRC, and specify them separately.
Please note that since uni-directional procedure is needed anyway, there is no possibility to ONLY specify a bi-directional procedure.

Observation 4 No possibility to only specify a bi-directional procedure, but the issue is just beside the specification of uni-directional procedure, whether an additional bi-directional procedure needs to be specified.

When we specify a procedure in RRC, the premise is that there is a deterministic time order between the messages, i.e., N+1-th message has to happen after N-th message, for a causality reason. Yet for the PC5-RRC procedure we discussed, there is no clear reason why one UE has to initiate the procedure before or after the other UE. Actually, the bi-directional procedure is designed to reflect the symmetric role of the two UEs, which is then contradictive to conclude on a differentiated UE role in terms of PC5-RRC procedure design.
Observation 5 There is no causality reason to enforce one direction of PC5-RRC signalling exchange to be before or after the other direction.
Another argument is if one direction of configuration succeed, ye the other configuration fails, the bi-directional traffic cannot be initiated anyway since it requires the configuration success of both directions. However, that does not motivate an explicit specification of bi-directional procedure.

1) If the uni-directional configuration contains a uni-directional traffic A and a bi-directional traffic B, A can already be initiated after successful uni-directional configuration. It is just traffic B to be waited further. So no reason to block traffic A due to the configuration failure of traffic B.

2) Furthermore, for traffic B, it can be well handled by text description. One can clarify the initiation condition for bi-directional traffic as the successful configuration of both directions. Or if one take a step back, we do not see the problem even if rely on UE implementation to handle that, i.e., leave the judgement of traffic initiation to UE implementation in this case.
Observation 6 The dependency of bi-directional traffic initiation on bi-directional configuration success does not motivate the explicit specification of bi-directional PC5-RRC signalling procedure.

Proposal 1 Only draw unidirectional procedure for PC5-RRC capability transfer and AS-layer configuration procedure, but no need to draw a bi-directional procedure.
3 Conclusion
Based on the discussion in section 2, we observe

Observation 1
For unicast SL, bi-directional PC5-RRC procedure can be motivated if both UEs may act as transmitter.
Observation 2
For unicast SL, uni-directional PC5-RRC procedure is motivated anyway regardless of uni-/bi-directional traffic scenarios .
Observation 3
For unicast SL, bi-directional PC5-RRC can be only for a same L2 ID pair, but not motivated for different L2 ID pair.
Observation 4
No possibility to only specify a bi-directional procedure, but the issue is just beside the specification of uni-directional procedure, whether an additional bi-directional procedure needs to be specified.
Observation 5
There is no causality reason to enforce one direction of PC5-RRC signalling exchange to be before or after the other direction.
Observation 6
The dependency of bi-directional traffic initiation on bi-directional configuration success does not motivate the explicit specification of bi-directional PC5-RRC signalling procedure.


And thus we propose:
Proposal 1
Only draw unidirectional procedure for PC5-RRC capability transfer and AS-layer configuration procedure, but no need to draw a bi-directional procedure.
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