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Introduction
In the last RAN2 meeting, we had some agreements regarding the functions of PC5-RRC: 

Agreements on V2X unicast:
1: PC5-RRC is used to exchange UE capability and AS-layer configuration at least.
[bookmark: OLE_LINK13][bookmark: OLE_LINK14]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.

With the above agreements, we can see that PC5-RRC is used to exchange AS layer configurations. But by far we have not agreed whether we should have a PC5 RRC connection establishment procedure. With this open issue, in this contribution, we a general study of whether a PC5 RRC connection establishment procedure is needed.
Discussion
In the previous meeting, some companies propose to have an AS layer connection establishment procedure, and some companies think that PC5-S signaling for connection establishment should be enough. As already addressed by companies, AS layer connection establishment procedure, although with more overhead than PC5-S signalling, enable UE to manage AS-level configuration easily, namely reduce interaction with upper layer when there is AS-layer configuration update, and support differentiated QoS for different SRBs and SLRBs. So, we think introducing AS layer connection is valuable.
Furthermore, security for PC5-RRC message is required. 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 AS layer connection establishment procedure, PC5-RRC message can be integrity protected and ciphered after AS security activation as in Uu. But for PC5-S connection establishment, it is not yet clear when and how AS security is introduced for the PC5-RRC message to deliver AS layer configuration (i.e. RRC reconfiguration) and UE capability.
Observation 1: introducing AS layer connection establishment procedure will simplify the interaction between upper layer and AS layer.
Observation 2: AS-layer connection establishment procedure can ensure the AS security is activated by the PC5-RRC connection establishment procedure.
Proposal 1: Introduce AS layer connection establishment procedure by PC5-RRC.
Furthermore, regarding the occasion of UE capability exchange, PC5-RRC based UE capability transfer procedure is triggered during or after PC5-S signalling for direct link setup. In our point of view, if proposal 1 is agreed, PC5-RRC based UE capability transfer procedure is triggered during or after the PC5 RRC connection establishment makes more sense.
In the legacy LTE V2X, the LTE V2X capability is defined in [2]:
SL-Parameters-v1430 ::=				SEQUENCE {
	zoneBasedPoolSelection-r14				ENUMERATED {supported}				OPTIONAL,
	ue-AutonomousWithFullSensing-r14		ENUMERATED {supported}				OPTIONAL,
	ue-AutonomousWithPartialSensing-r14		ENUMERATED {supported}				OPTIONAL,
	sl-CongestionControl-r14				ENUMERATED {supported}				OPTIONAL,
	v2x-TxWithShortResvInterval-r14			ENUMERATED {supported}				OPTIONAL,
	v2x-numberTxRxTiming-r14				INTEGER(1..16)						OPTIONAL,
	v2x-nonAdjacentPSCCH-PSSCH-r14			ENUMERATED {supported}				OPTIONAL,
[bookmark: OLE_LINK69][bookmark: OLE_LINK82]	slss-TxRx-r14							ENUMERATED {supported}				OPTIONAL,
	v2x-SupportedBandCombinationList-r14	V2X-SupportedBandCombination-r14	OPTIONAL
}

As we can identify that all the SL parameters in LTE V2X are fixed, no need to be changed anytime. So there is no need to be updated after the connection establishment. Thus we propose that during the PC5-RRC AS connection establish, the UE capability information to be changed is enough. 
Proposal 2: PC5-RRC based UE capability transfer procedure is triggered only during the PC5 RRC connection establishment.
In the email discussion, we proposed one-way UE capability exchange and two-way UE capability exchange. We will study these two mechanisms one by one.
In Two-way UE capability exchange, one UE enquiry the UE capability of the peer UE first, and the peer UE responses the UE capability. The figure is illustrated below[1]:


Figure 1: two-way UE capability exchange

In one-way procedure, one UE directly sends out the capability information of its own to the other UE.


Figure 2: one-way UE capability exchange
Since we assume the UE capability exchange is done during the connection establishment procedure, the UE capability exchange can be integrated in two steps of connection setup procedure below:
STEP 1. Initiating UE send connection request.  The connection request message includes UE capability. 
STEP 2. Target UE sends response to complete the connection establishment process (i.e. established or rejected.)
[bookmark: OLE_LINK83][bookmark: OLE_LINK84]Proposal 3: one-step PC5-RRC based UE capability exchange procedure is supported. 
In [2], we proposed three option regarding which UE can initiate the PC5-RRC based UE capability exchange procedure. 
· Initiating UE;
· Target UE;
· Either UE; 	
Given these options, the factor impacts us to down select one of the three options is who is controlling the unicast connection. In Uu interface, the gNB controls all the connections, who works like a master node, and the UE works like a slave node. So in unicast connection, a UE shall works in the controlling mode, and the other UE works in subordinative mode. So it would be nature that the subordinative UE report the UE capability to the controlling UE, and the controlling UE shall make the final decision that whether this subordinative UE’s capability can be accepted or not. So we propose that the role of these two unicast UEs shall be different, one is the controlling UE, the other UE is the subordinative UE.
Proposal 4: the roles of the two peer unicast UE shall be distinguished, one as a controlling UE and the other as a subordinative UE.
Conclusion
In this contribution, we discuss the discovery and connection setup procedures in NR sidelink and provide below proposals:
Observation 1: introducing AS layer connection establishment procedure will simplify the interaction between upper layer and AS layer.
Observation 2: AS-layer connection establishment procedure can ensure the AS security is activated by the PC5-RRC connection establishment procedure.
Proposal 1: Introduce AS layer connection establishment procedure by PC5-RRC.
Proposal 2: PC5-RRC based UE capability transfer procedure is triggered only during the PC5 RRC connection establishment.
Proposal 3: one-step PC5-RRC based UE capability exchange procedure is supported. 
Proposal 4: the roles of the two peer unicast UE shall be distinguished, one as a controlling UE and the other as a subordinative UE.
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