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Introduction  
The support of unicast and groupcast communication over sidelink for supporting advanced V2X use cases seems by far to be the more critical objective of this SI [1]:
	1: Sidelink design [RAN1, RAN2]:
· Identify technical solutions for a NR sidelink design to meet the requirements of advanced V2X services, including 
· Study the support of sidelink unicast, sidelink groupcast and sidelink broadcast
· Study NR sidelink physical layer structures and procedure(s)
· Study sidelink synchronization mechanism
· Study sidelink resource allocation mechanism (also including objective 3)
· Study sidelink L2/L3 protocols

NOTE: Only the performance of advanced V2X use cases will be evaluated in the design of NR sidelink.



While there are many different aspects to consider here, in this document, we seek to address the overall connection management and RAN2’s involvement. Some other issues relevant to support of unicast and groupcast such as RLC AM support are also discussed. Further details on connection establishment and management are discussed in our companion contribution [2].
Discussion
1.1 Connection/Session management support over sidelink

The fundamental mode of operation over sidelink in LTE V2X was broadcast based. However, for NR use cases, it is envisioned that there is a need for supporting one-to-one and one-to-many communication modes. Indeed, one of the general requirements listed in [3] is to allow communication between two or more UEs belonging to the same group of UEs supporting V2X communications [R.5.1-004,005]. Similarly, for vehicle platooning case, it seems evident that a unicast/groupcast based communication mechanism is quite applicable and can in fact operate at much higher efficiency and reliability compared to reliance on purely broadcast transmission. So, the need for support of unicast and groupcast transmission over sidelink, at least for certain use cases, certainly seems warranted. 
Observation:	The need to support unicast and groupcast communication over NR sidelink for advanced use cases is undeniable.
When moving from a connection-less to a connection-oriented communication format, some factors need to be considered. The foremost is the need of a connection/session management protocol, which is responsible for setting up and maintenance of secure link(s) and related procedures. The following general functionality is expected of such a connection management protocol:
· Announcement of support for unicast/groupcast communication for a given V2X service
· Connection establishment initiation for secure link establishment and related signaling
· Setting up “rules” for communication (for instance expected QoS for data transfer over this link)
· Actual data transfer for the related V2X service(s)
· Keep alive and connection modification signaling 
· Connection Tear down/termination once the connection is no longer needed

In this regard, it should be noted that SA2 is spearheading this discussion in their proceedings and have seemingly narrowed the discussion down to considering two distinct options for the signaling protocol to support this unicast/groupcast connection management aspect [4]: 
1) Reusing and extending the ProSe one-to-one communication methodology, whereby the PC5 signaling protocol defined in [5] (run over PDCP) can be introduced for NR V2X
2) Running RRC over PC5 for connection management. In this case, some relevant V2X RRC messages can be extended and reused for exchange between UEs forming the link
Since this issue closely impacts RAN2 work, it would be good to discuss this issue from RAN2 point of view and discuss among the two options. In our view, the first option makes logical sense, i.e. reusing the PC5 signaling protocol for NR V2X connection management. There are several design advantages for this: reduced expected work from RAN2 given the TUs allocated for this SI, existence of most of the required functionality mentioned above (i.e. establishment of secure layer-2 link, link maintenance and link release over PC5), reliance on L2 identifiers and limited AS layer involvement/complexity, existing support for security mode establishment and control and so on. Thus, compared to working on defining new RRC functionality for connection management over sidelink, we prefer that PC5 signaling for ProSe direct communication is reused and enhanced for NR V2X. Of course, depending on physical layer design e.g. HARQ feedback for unicast communication, some additional enhancements at the AS layer might be required and this can be discussed further.
Proposal 1:	The PC5 signaling protocol used for ProSe one-to-one communication from LTE should be reused and extended for supporting unicast/groupcast connection management in NR V2X.
1.2 Positioning accuracy requirement for group communication

From the set of general requirements discussed in [3], one aspect that needs some discussion pertains to the following:
	[R.5.1-007]	The 3GPP system shall support relative lateral position accuracy of 0.1 m between UEs supporting V2X application.



This seems especially relevant to the vehicle platooning use case as well, where vehicles are supposed to travel at much smaller inter-platoon distances for reduced fuel consumption and reduced exhaust emissions [6]. So, the need for accurate vehicle positioning seems essential. From SA2 discussions, it seems that the platoon operations and management, including controlling the number of UEs within the group, is expected to be performed at application layer, which is out of scope of 3GPP [3]. For this case, we assume that the positional accuracy requirement above needs to be met by mechanisms outside of 3GPP, e.g. GNSS, sensors, etc. In this case, we wonder how this can be achieved without involvement of the 3GPP/AS layer. So, RAN2 is proposed to discuss if the above requirement can indeed be met by V2X UEs and no effort is needed, at least from RAN2 sidelink design for enabling groupcast communication for V2X.
Proposal 2:	RAN2 confirms that no need for involvement of the AS layer for meeting the positioning accuracy requirements for NR V2X is foreseen.
1.3 Support of RLC AM for unicast and groupcast

From a sub-layer perspective, the need for RLC AM mode, at least for unicast communication needs to be discussed. For groupcast, it is not clear if RLC AM needs to be considered, considering that potential solutions in SA2 seem to imply that 3GPP system is not required to be aware of the existence of any eV2X group within the V2X application (apart from potentially the destination L2 ID assignment by the application layer). So, we focus on the case of unicast in this discussion. Different from RLC UM, the RLC AM operation in NR offers feedback using STATUS PDUs for higher reliability operation. This seems relevant for many of the V2X advanced use cases which require unicast operation over sidelink. Even with potential HARQ feedback support, which is being considered in RAN1, we think that RLC AM with ARQ feedback would be beneficial for such cases, e.g. 99.999% reliability at L2/L3 and would not be too complex to consider. One issue here is proper configuration for related RLC parameters over sidelink between the two UEs and this can be considered in stage 3 discussions. So, in view of stringent reliability requirements for V2X use cases, we propose to consider RLC AM support, at least for unicast case. The case of supporting this for groupcast needs to be further discussed based on for instance, if we consider it as an extension of unicast with N receivers or more similar to broadcast for a certain set of UEs without the need for such high reliability requirement. 
Proposal 3:	RAN2 to agree to support RLC AM over sidelink for unicast scenario. For groupcast, this can be FFS.
Conclusion
[bookmark: _Ref458739888]This contributions discusses aspects related to support of unicast and groupcast communication over NR sidelink for supporting advanced V2X use cases and makes the following proposals:
Observation:	The need to support unicast and groupcast communication over NR sidelink for advanced use cases is undeniable.
Proposal 1:	The PC5 signaling protocol used for ProSe one-to-one communication from LTE should be reused and extended for supporting unicast/groupcast connection management in NR V2X.
Proposal 2:	RAN2 confirms that no need for involvement of the AS layer for meeting the positioning accuracy requirements for NR V2X is foreseen.
Proposal 3:	RAN2 to agree to support RLC AM over sidelink for unicast scenario. For groupcast, this can be FFS.
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