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Introduction
During RAN2#104 [1], the following agreements were made.
· 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:
· UE ID, UE capability, Radio/Bearer configuration, PHY information/configuration (e.g. HARQ, CSI), Resource information/configuration and QoS info
· 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.
· 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.
During the following RAN2#105 [2] meeting, RAN2 additionally agreed to the following:
· PC5-RRC is used to exchange UE capability and AS-layer configuration at least. PC5-RRC based AS-layer configuration procedure is triggered during or after PC5-S signalling for direct link setup
One of the remaining open issues [3] is whether the AS layer connection establishment procedure by PC5-RRC is needed. In this contribution, we discuss further that issue.

Discussion
[bookmark: _Hlk525905422][bookmark: _GoBack]The legacy LTE ProSe unicast PC5 connection establishment procedure only establishes unicast communication contexts in the peer ProSe UEs at the V2X upper layer level, completely transparent to the AS. From AS perspective, the communication is still connectionless. Each UE has to needlessly process throughout the AS user plane protocol sublayers, packets not relevant to the UE. This comes with both high protocol overhead and high processing overhead. While these overheads were acceptable in the context of LTE ProSe design, they are problematic in the context of NR V2X communication which has much more diverse requirements in addition to very stringent KPIs as illustrated in the table below.

	Key KPI
	LTE V2X
	NR V2X

	Latency
	~ 20-100ms
	~ 3-5ms

	Reliability
	~ 90%
	99.99% - 99.999%

	Range
	~ 100-320m
	Up to 1000m

	Data Rate
	~ 1Mps
	~ 50Mbps – 1Gbps

	Mobility Relative Speed
	~ 280km/h
	550km/h



Observation 1: NR V2X requirements are several orders of magnitude more diverse and more stringent than LTE V2X requirements.
Observation 2: LTE ProSe design protocol and processing overheads are excessive in the context of NR V2X Requirements.
For NR V2X, RAN2 has agreed that there is a need to exchange AS-level information via RRC signaling (e.g. PC5-RRC) among UEs via sidelink for unicast, which implies UE specific AS configuration needs to be exchanged before V2X unicast communication occurs. RAN2 has also agreed to the introduction of a new sidelink control channel (SCCH), although whether such logical channel will be common control channel or dedicated control channel is not decided yet. 
Assuming the SCCH is a common control channel, a sidelink signaling radio bearer (SL-SRB) similar to Uu SRB0 could be used for the transport of the AS-level information exchanged among UEs. This option has the drawbacks of observation 2. Alternatively, the AS-level information may be embedded as PC5-RRC message into PC5-S signaling carried over common transport resources. This option has the drawback of observation 2 as well. 
Assuming SCCH is a dedicated control channel, a sidelink signaling radio bearer (SL-SRB) similar to Uu SRB1 could be used for the transport of the AS-level information exchanged among UEs. 
Taking the case of Uu interface as a reference, the example of functions provided by RRC Connection establishment over Uu interface include the following:
1. Identity (i.e. RNTI) assignment to the UE
2. SRB1 establishment with dedicated resource for the transport of subsequent RRC control messages, in support of RRC functions such as RRM, RLM, QoS control and Radio configuration control including for e.g. assignment/modification of ARQ configuration, HARQ configuration;
3. Transport of NAS messages prior to SRB2 establishment. 
For V2X SL, peer UE identity may be known  through discovery procedure. The transport of V2X upper layer (i.e. NAS) signaling messages may also be done with AS connectionless transport resources, but this may not be efficient or enough in the context of NR V2X requirements. In our view, one issue that should not be simply dismissed by RAN2 if AS specific connection is not established, is the inability to efficiently perform without dedicated bearer resources for the transport of RRC control messages, the functions provided by RRC connection as listed in bullet 2 above. It is also clear from the RRC connection functions listed in bullet 2, that a decision not to have AS specific connection has dependencies on the RAN1 design, and more so than the decision to support AS specific connection as the decision not to support AS specific connection may limit RAN1 design options.
Observation 3: The decision not to support AS specific connection has dependencies on RAN1 design, and may limit RAN1 design options.
In light of the above discussion, the following is proposed.
Proposal 1: PC5 AS Connection is Supported.
The next question is which procedure should be used to establish PC5 AS connection. In order to establish an AS specific connection, one option is to use a PC5-RRC procedure for the establishment of a SL-SRB similar to Uu SRB1. Another option is to embed PC5-RRC SL connection establishment messages into PC5-S signaling transported over common transport resources. Since RAN2 already agreed to use PC5-RRC signaling for the exchange of AS-level information messages, the use of PC5-RRC procedure for the establishment of a SL-SRB  similar to Uu SRB1 is more consistent with this RAN2 agreement. The following is therefore proposed.
Proposal 2: PC5 AS Connection using PC5-RRC procedure is supported.
Proposal 3: RAN2 to wait for further progress in RAN1, to decide on the need for AS connection if Proposal 1 and Proposal 2 are not agreeable. 

Conclusion
In this contribution, we discussed the need for PC5-RRC procedure based AS connection establishment and made the following observations and proposals:
Observation 1: NR V2X requirements are several orders of magnitude more diverse and more stringent than LTE V2X requirements.
Observation 2: LTE ProSe design protocol and processing overheads are excessive in the context of NR V2X Requirements.
Observation 3: The decision not to support AS specific connection has dependencies on RAN1 design, and may limit RAN1 design options.
Proposal 1: PC5 AS Connection is Supported.
Proposal 2: PC5 AS Connection using PC5-RRC procedure is supported.
Proposal 3: RAN2 to wait for further progress in RAN1, to decide on the need for AS connection if Proposal 1 and Proposal 2 are not agreeable.
References
[1] [bookmark: _Ref485300629][bookmark: _Ref481703437][bookmark: _Ref485382530]RAN2#104 Chairman Notes, Spokane, USA, 12th - 16th November 2018.
[2] RAN2#105 Chairman Notes, Athens, Greece, 25th February – 1st March 2019.
[3] R2-1900180, Summary of [104#55][NR/V2X] Unicast (OPPO), RAN2#105, Athens, Greece, 25th February – 1st March 2019.
