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Introduction
RAN2 made agreements on unicast as follows:
	· PC5-RRC is used to exchange UE capability and AS-layer configuration at least.

· 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.

· 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.

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

· 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.

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

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


In this document, we further discuss how to support initial PC5-RRC procedure for unicast transmission
Discussion
As agreed in the study on NR V2X, PC5-RRC is used to exchange at least UE capability and AS-layer configuration for unicast. PC5-RRC based UE capability transfer procedure is triggered during or after PC5-S signalling for direct link setup. PC5-RRC based UE capability transfer can be done in either one-way or two-way manner. In addition, PC5-RRC based AS-layer configuration procedure is triggered during or after PC5-S signalling for direct link setup. PC5-RRC based AS-layer configuration can be done in a two-way manner.
Considering the study, RAN2 would likely specify how two UEs send and receive PC5-RRC messages, at least ‘initially’, before starting actual sidelink data transmission in unicast. Since V2X services are delay-sensitive, we think that UEs should quickly perform such initial exchange of PC5-RRC messages. It means that the number of handshakes for this exchange should be small enough to support low-latency PC5-RRC setup before unicast data transmission. As a result, from delay perspective, we think that it is not desirable for UEs to transmit and receive separate messages for exchanging PC5-S signalling, UE capability and AS-layer configuration.
Observation 1: It is not desirable for UE to transmit and receive separate messages for exchanging PC5-S signalling, UE capability and AS-layer configuration before unicast data transmissions for delay-sensitive V2X services.

Currently, RAN2 did not make decision on whether or not PC5-RRC based UE capability transfer procedure and PC5-RRC based AS-layer configuration procedure are triggered during or after PC5-S signalling. In our view, it is beneficial to accommodate PC5-S signalling, UE capability and AS-layer configuration in a single PC5-RRC message e.g. for initial direct link setup. For example, PC5-RRC signalling could be carried in a container within a PC5-RRC message which could also carry UE capability and/or AS-layer configuration, if possible. Furthermore, it will be great if two UEs can exchange PC5-S signalling, UE capability and AS-layer configuration in an initial PC5-RRC procedure
Accordingly, we propose to agree that RAN2 consider exchange of PC5-S signalling, UE capability and AS-layer configuration in an initial PC5-RRC procedure occurring before unicast data transmission as a baseline. RAN2 also considers support of a single PC5-RRC message carrying PC5-S signalling, UE capability and AS-layer configuration, if feasible. Then, if RAN2 fails to support, we propose that RAN2 only consider separate PC5-RRC messages for PC5-S signalling, UE capability and AS-layer configuration.
Proposal 1: RAN2 considers exchange of PC5-S signalling, UE capability and AS-layer configuration in an initial PC5-RRC procedure occurring before unicast data transmission as a baseline. If the baseline approach is not feasible, RAN2 can consider separate PC5-RRC procedures for exchange.
Proposal 2: RAN2 considers support of a single PC5-RRC message carrying PC5-S signalling, UE capability and AS-layer configuration as a baseline. If the baseline approach is not feasible, RAN2 can consider separate PC5-RRC messages for exchange.
For unicast transmission, it seems likely for TX UE to trigger exchange of PC5-S signalling, UE capability and AS-layer configuration for unicast. For example, as for sensor sharing, it seems likely that TX UE sharing information to RX UE triggers exchange of PC5-S signalling, UE capability and AS-layer configuration.
Proposal 3: TX UE initially triggers exchange of PC5-S signalling, UE capability and AS-layer configuration for unicast transmission by sending PC5-S signalling, UE capability of TX UE and AS-layer configuration to RX UE.

Then, upon receiving PC5-S signalling, UE capability and AS-layer configuration from TX UE, we assume that RX UE send PC5-S signalling and UE capability of RX UE to TX UE. It is unclear for RX UE to have AS-layer configuration which needs to be sent to RX UE, at this moment.
Proposal 4: Upon receiving PC5-S signalling, UE capability and AS-layer configuration from TX UE, RX UE sends PC5-S signalling and UE capability of RX UE to TX UE.

If TX UE initially sends UE capability and AS-layer configuration to RX UE, the AS-layer configuration may be constructed based on basic UE capability unless TX UE previously received RX UE’s capability. Thus, if additional configuration (e.g. HARQ configuration) needs to be sent to RX UE, TX UE could send additional AS-layer configuration based on RX UE’s capability to RX UE.
Proposal 5: If needed, TX UE sends additional AS-layer configuration based on RX UE’s capability to RX UE.
We think that quick and reliable setup is important for V2X. Thus, it seems desirable to avoid exchange of too much information between two UEs. It seems not desirable for TX UE to inform RX UE about full UE capability information, and vice versa.
There are many examples concerning exchange of full capability:
· If TX UE performs only TX in SL towards RX UE, TX UE does not need to inform RX UE about RX UE capability of TX UE. In addition, if RX UE performs only RX in SL towards TX UE, RX UE does not need to inform TX UE about TX UE capability of RX UE. 
· UEs would not need to exchange some UE capability signalled to gNB such as support of multiple active configured grants or support of SL Mode 1.
· If TX UE informs RX UE about TX UE’s capability, RX UE does not need to inform TX UE about RX UE’s capability beyond TX UE’s capability.

· When gNB provide SL resource configuration to a UE, the UE does not need to inform the other UE about UE capability beyond the SL resource configuration e.g. supported bands.

· If UE1 already indicates no support of HARQ feedback to UE2 for unicast, UE2 does not need to indicate support of HARQ feedback to UE1. 

Observation 2: It is not desirable for UE to inform the other UE about full UE SL capability before unicast data transmission.

Proposal 6: RAN2 will avoid exchange of full UE SL capability information. FFS for details.

Accordingly, we propose to consider the following steps as the initial PC5-RRC procedure for unicast transmission:
· Step 1: TX UE initially triggers exchange of PC5-S signalling, UE capability and AS-layer configuration for unicast transmission by sending PC5-S signalling, UE capability of TX UE and AS-layer configuration to RX UE. (FFS whether TX UE also sends additional information.)
· Step 2: Upon receiving PC5-S signalling, UE capability and AS-layer configuration from TX UE, RX UE sends PC5-S signalling and UE capability of RX UE to TX UE. FFS whether RX UE also sends additional information.

· Step 3: If needed, TX UE sends additional AS-layer configuration based on the RX capability to RX UE.
Proposal 7: RAN2 considers the following steps as the initial PC5-RRC procedure for unicast transmission:
· Step 1: TX UE initially triggers exchange of PC5-S signalling, UE capability and AS-layer configuration for unicast transmission by sending PC5-S signalling, UE capability of TX UE and AS-layer configuration to RX UE. (FFS whether TX UE also sends additional information.)

· Step 2: Upon receiving PC5-S signalling, UE capability and AS-layer configuration from TX UE, RX UE sends PC5-S signalling and UE capability of RX UE to TX UE. FFS whether RX UE also sends additional information.

· Step 3: If needed, TX UE sends additional AS-layer configuration based on the RX capability to RX UE.

Conclusion

In conclusion, we propose to discuss the following proposal and observations: 
Observation 1: It is not desirable for UE to transmit and receive separate messages for exchanging PC5-S signalling, UE capability and AS-layer configuration before unicast data transmissions for delay-sensitive V2X services.

Proposal 1: RAN2 considers exchange of PC5-S signalling, UE capability and AS-layer configuration in an initial PC5-RRC procedure occurring before unicast data transmission as a baseline. If the baseline approach is not feasible, RAN2 can consider separate PC5-RRC procedures for exchange.

Proposal 2: RAN2 considers support of a single PC5-RRC message carrying PC5-S signalling, UE capability and AS-layer configuration as a baseline. If the baseline approach is not feasible, RAN2 can consider separate PC5-RRC messages for exchange.
Proposal 3: TX UE initially triggers exchange of PC5-S signalling, UE capability and AS-layer configuration for unicast transmission by sending PC5-S signalling, UE capability of TX UE and AS-layer configuration to RX UE.

Proposal 4: Upon receiving PC5-S signalling, UE capability and AS-layer configuration from TX UE, RX UE sends PC5-S signalling and UE capability of RX UE to TX UE.

Proposal 5: If needed, TX UE sends additional AS-layer configuration based on RX UE’s capability to RX UE.

Observation 2: It is not desirable for UE to inform the other UE about full UE SL capability before unicast data transmission.

Proposal 6: RAN2 will avoid exchange of full UE SL capability information. FFS for details.

Proposal 7: RAN2 considers the following steps as the initial PC5-RRC procedure for unicast transmission:

· Step 1: TX UE initially triggers exchange of PC5-S signalling, UE capability and AS-layer configuration for unicast transmission by sending PC5-S signalling, UE capability of TX UE and AS-layer configuration to RX UE. (FFS whether TX UE also sends additional information.)

· Step 2: Upon receiving PC5-S signalling, UE capability and AS-layer configuration from TX UE, RX UE sends PC5-S signalling and UE capability of RX UE to TX UE. (FFS whether RX UE also sends additional information.)
· Step 3: If needed, TX UE sends additional AS-layer configuration based on the RX capability to RX UE.
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