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

Agreements on unicast
1:	For AS-level information required to exchange among UEs via sidelink for SL unicast, RAN2 can consider the followings as a baseline and will check if the AS-level information can be agreed and the details after some progress in RAN2, SA2 and RAN1:
[bookmark: OLE_LINK3][bookmark: OLE_LINK4]	- UE ID, UE capability, Radio/Bearer configuration, PHY information/configuration (e.g. HARQ, CSI), Resource information/configuration and QoS info
2:	AS-level information for SL unicast can be exchanged between gNB and UE for RRC configuration. RAN2 assumes that a UE can provide network with QoS related information and will check if the AS-level information can be agreed and the details after some progress in RAN2, SA2 and RAN1.
3:	AS-level information is exchanged via RRC signalling (e.g. PC5-RRC) among UEs via sidelink for SL unicast. New logical channel (SCCH: SL Control Channel) in addition to STCH (SL Traffic Channel) will be also introduced. SCCH carriers PC5-RRC messages.
4:	RAN2 will consider both options during SI phase. Further discussion on the definition, procedure and information for each option is needed.
	- Option 1: AS layer connection establishment procedure by PC5-RRC is also needed.
	- Option 2: Upper layer connection establishment procedure is enough.
[bookmark: OLE_LINK9][bookmark: OLE_LINK10]5:	RAN2 will study a kind of RRM or RLM based AS level link management. RAN2 will not consider a kind of PC5-RRC level keep alive message based management. Further discussion on possible detailed options is needed.

Agreements on groupcast
6:	Further discussion is needed on whether groupcast follows same mechanism for unicast, which are agreed in the above.
7:	No AS-level mechanism to determine a group manager (i.e. head UE) is stuided. FFS for platooning, on the visibility of a group manager (head UE) to AS and AS-level functionalities.

Although we had the above agreements, some companies still share the concern that upper layer connection establishment is enough. Based on that, RAN2 even issued an email discussion:
[104#55][NR/V2X] Unicast (OPPO)
Discuss definition, procedure, signaling flows and information to provide clear whole picture on how each option works for unicast and make a TP for the proposal. (OPPO)
· Option 1: AS layer connection establishment procedure by PC5-RRC is also needed.
· [bookmark: OLE_LINK15][bookmark: OLE_LINK16]Option 2: Upper layer connection establishment procedure is enough.
Deadline:  Thursday 2019-02-07
In this contribution, we try to give a general analysis on the functions of PC5-RRC, in the basis of Uu RRC functions, which should be inherited in PC5-RRC.
Discussion
In legacy LTE, from the perspective of lower layer, only broadcast is supported and PC5-C is only used for SBCCH. For NR V2X, unicast is supported. Hence we should re-study whether PC5-RRC functions should be supported. 
The analysis can be performed based on the current NR Uu RRC functions and identifies which Uu RRC functions can be inherited by PC5-RRC.After the connection is established in PC5-RRC, there shall be a consequence reconfiguration procedure to setup SL RBs. Unlike legacy LTE broadcast SL communication, the SL RB should be established by PC5-RRC in order to negotiate the QoS parameters. 
RRC is the major control protocol in Uu air interface that provides all the configurations and common controls for the UE. In 38.331, RRC provides the following functions below, and we will deeply study whether this Uu RRC functions should be re-used in PC5-RRC: 
-	Broadcast of system information:
-	Including NAS common information;
-	Information applicable for UEs in RRC_IDLE and RRC_INACTIVE, e.g. cell (re-)selection parameters, neighbouring cell information and information (also) applicable for UEs in RRC_CONNECTED, e.g. common channel configuration information;
In NR SL, the peer UEs should exchange some information for connection setup. In the legacy LTE V2X, SBCCH mainly used for synchronization and the contents of SBCCH include the SL bandwidth, frame/subframe number, and synchronization information. In NR V2X, out of coverage UE still exists, the functions of LTE SBCCH should be re-used.
[bookmark: OLE_LINK5][bookmark: OLE_LINK6] In NR SL, these information should also be exchanged. Also, in NR V2X, unicast/groupcast will be introduced to implement some advanced use cases. In order to ensure unicast/groupcast in SL, SL UE shall exchange AS information/configuration for RB setup and re-configuration. So we think broadcast of system information should be re-used for NR SL V2X. 
[bookmark: OLE_LINK17][bookmark: OLE_LINK18]Proposal 1: PC5-RRC should at least support broadcast the SL bandwidth, frame/subframe number and synchronization information.
-	RRC connection control:
-	Paging;
In SL, V2X UE doesn’t paging another UE. V2X UE uses discovery procedure to find the peer UE. So paging will not be used by SI UE. 
-	Establishment/modification/suspension/resumption/release of RRC connection
Based on the email discussion [2], one of the key topics is whether AS layer connection establishment is necessary for unicast connection setup.  Before discussing whether AS layer connection establishment is necessary, it should first clarify what are the functions of the AS layer connection establishment. As mentioned in the [2], one of key functions of AS layer connection setup is to setup SRB1. SRB1 is necessary for configuring one or more dedicated DRBs and carry other PC5-RRC signaling, e.g., RRM or RLM related configuration. Hence, from this perspective, AS layer connection establishment is needed. It is obvious AS layer connection establishment should be performed through PC5-RRC.
Since sidelink connection establishment is needed for PC5-RRC, it is obvious that the RRC connection release also needs to be supported.
When the unicast sidelink failure, whether UE triggers the Uu RRC connection establishment or try to perform sidelink connection re-establishment needs further discussion. Both are possible.
Proposal 2: PC5-RRC should support SL unicast connection establishment and release procedures.
Proposal 3: Whether PC5-RRC should support SL unicast connection re-establishment needs further discussion.
[bookmark: _GoBack]
-	RRC connection reconfiguration
In Uu interface, this function is used for modify an RRC connection, e.g., establish/modify/release RBs, to perform HO, to setup/modify/release measurements, to add/modify/release Scells and cell group. For NR SL unicast, this function is still needed at least for establish/modify/release SLRBs and setup/modify/release measurements.
Proposal 4: PC5-RRC should support SL unicast connection reconfiguration at least for establish/modify/release SLRBs and setup/modify/release measurements.

-	Initial security activation, i.e. initial configuration of AS integrity protection (SRBs) and AS ciphering (SRBs, DRBs);
In LTE SL, security is not considered in AS layer. The upper layer is responsible for the security of SL. Hence, the function of initial security activation is not needed in PC5-RRC. 
-	RRC connection mobility
In NR Uu, RRC supports HO functions. But in SL, there is no cell definition, HO is not needed. 
-	In case of CA, cell management including e.g. addition/modification/release of SCell(s);
In LTE SL V2X, CA is supported, but SCells are not configured by PC5 RRC. So CA cell management function is not used in NR SL. 
-	Recovery from radio link failure.
In NR V2X, since the unicast is introduced, so there should be a connection established between unicast UEs. When one of the UE detects the radio link is broken based on the RRM/RLM result, the UE shall try to recover from radio link failure. So recovery from radio link failure is necessary in NR V2X SL in case there is an existing connection between SL UEs. 
	RRM/RLM measurements:
In Uu interface, for RRM related measurements, the main aim is to assist the gNB to perform the radio resource management, e.g., scheduling, HO. For RLM related measurements, the main aim is to monitor the link quality to evaluate whether there is RLF.
For NR V2X SL, RRM measurement is still needed at least for sidelink scheduling. RLM measurement is also needed for judging SL RLF. 
Proposal 5: PC5-RRC should support RRM/RLM measurements.
Conclusion
In this contribution, we discuss the discovery and connection setup procedures in NR sidelink and provide below proposals:
Proposal 1: PC5-RRC should at least support broadcast the SL bandwidth, frame/subframe number and synchronization information.
Proposal 2: PC5-RRC should support SL unicast connection establishment and release procedures.
Proposal 3: Whether PC5-RRC should support SL unicast connection re-establishment needs further discussion.
Proposal 4: PC5-RRC should support SL unicast connection reconfiguration at least for establish/modify/release SLRBs and setup/modify/release measurements.
Proposal 5: PC5-RRC should support RRM/RLM measurements.
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