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Introduction
NR V2X will be designed to target the new advanced driving uses case groups including vehicle platooning, extended sensors, advanced driving and remote driving [1] with stringent QoS requirements. During the RAN#80 meeting, the NR study item on NR V2X [2] was approved and the following objectives with respect to unicast and groupcast support were included:
	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.



During the RAN2#103bis meeting [3], the following agreements were made:
	1: Unicast, groupcast, and broadcast should be supported for all of the in-coverage, out-of-coverage, and partial coverage scenarios.
2:	RAN2 to study the potential L2 solutions for the QoS support of unicast and groupcast in NR sidelink (including HARQ feedback, ARQ (if RLC AM is supported), PDCP packet duplication, configured grants, etc.). 
3: 	RAN2 Working Assumption: Upper layer will give the information if it’s unicast, groupcast or broadcast (We will ask SA2 if they can provide it).
4: 	For groupcast, destination ID for a specific group and for unicast, destination ID for the target UE need to be visible in Layer 2 respectively. Source UE id should be also visible to Layer 2.
5:	For unicast/groupcast in NR sidelink, discovery procedure and related messages are up to upper layers.



This contribution aims to provide an overview of some of the key issues related to unicast and groupcast communication. 

[bookmark: OLE_LINK15][bookmark: OLE_LINK16]Unicast Communications for SL 
In Rel. 13 D2D, ProSe direct discovery was used in the detection and identification of another proximal UE. The restricted discovery mechanism required explicit permission from the potential UE being discovered, which was supported by Model A and Model B [4]. It should be further investigated if such discovery procedures have to be enhanced in order to be inherited for unicast sidelink (SL) in NR V2X.
Furthermore, one-to-one ProSe direct communication was already realized by the PC5 signalling protocol, which included link establishment, maintenance and release procedures. The transmitting UE initiating the unicast communications acquires the layer-2 ID of the recipient UE either through the discovery procedures or from previously participated one-to-many ProSe communications which already included the recipient UE. 
Observation 1: The discovery procedures and PC5 signaling protocol have already been supported in Rel. 13 D2D.
The unicast procedures were initially targeted for proximity based services and are different from the stringent QoS requirements demanded by NR V2X. RRC signalling includes the functionality which can enhance PC5 link management such as: 
· Establishment/maintenance/release of signalling and data radio bearers.
· Different radio configuration control procedures such as ARQ, HARQ configurations, CSI reporting (enhancing feedback control).
· Capability to recover from RLF.
· Measurement setup and reporting.

In addition, PC5 RRC signalling could enable coordinated control among UEs in out-of-coverage scenarios in unicast (and groupcast). The introduction of RRC signalling on the sidelink has certain advantages (e.g. link robustness) with respect to the exchange of AS-layer information, which need to be taken into account. 
This decision is up to RAN2 to be finalized as noted in Key Issue 9 and Solution 11 of [5].

Observation 2: RRC signalling offers a set of features, which can enhance PC5 link management.
Proposal 1: RAN2 should study and consider the benefits of SL establishment/maintenance/release procedures in the context of the PC5 signalling protocol and PC5 RRC schemes.

Groupcast Communications for SL 
Group Management
Groupcast communications is seen as one of the key enablers for platooning as described in [1] and [2].  Platooning can be defined as an organized group of vehicles travelling together in close proximity with each other with a common goal, e.g. common end destination. In this scenario, sensor data and other relevant safety critical information would have to be shared among relevant group members. Group management procedures would also have to be supported, e.g. to manage admission control for the group, and it within the scope of RAN2 to decide whether the responsibility is given to the application layer or RAN. Involvement of RAN in group management procedures has several advantages:
1) Network awareness of group related parameters (number of groups, number of UEs within a group, group QoS) can enable efficient resource provisioning for groupcast communications.
2) One of the key QoS requirements is to support high reliability groupcast communications for which feedback mechanisms and service continuity would be desirable. The RAN could enable feedback signalling and resource allocation as well as increase reliability during handovers.
3) gNB control of the group would be advantageous for in-coverage scenarios. The resource allocation and utilization mechanisms can be optimized based on further key QoS requirements such as low latency, high reliability, priority and the minimum required communication range.
4) In the case of out-of-coverage scenarios, certain critical functionalities for SL groupcast services can be pre-configured/setup for a group leader UE within a group to maintain groupcast communication of the said group.
Observation 3: RAN management of groupcast SL communications has certain advantages, which has to be considered.
Proposal 2: RAN2 should evaluate the benefits of supporting certain group management procedures in the AS-layer.

Mobility Considerations
Maintaining service continuity for groupcast communications during handovers is an important requirement in order to avoid unintentional link failure and guarantee the required QoS to the group members. 
The random selection of resources in the exceptional pool during handovers (HOs) cater to the LTE basic broadcast safety services, which consist of small packet sizes that are mostly periodic messages.  If we consider the case where multiple groups of UEs would have to perform HO with stringent QoS requirements, multiple issues arise:
· Performance degradation when switching pools and selecting resources.
· Signalling overhead during HO for multiple groups of UEs.
· Notification of any change in QoS requirements for target cells.
These issues are not limited to the aforementioned examples, but necessitate the need to study additional enhancements for NR V2X mobility in order to satisfy the advanced use cases. 
Proposal 3: Study enhancements for group mobility in order to guarantee the required QoS.

[bookmark: OLE_LINK13][bookmark: OLE_LINK14]Conclusion
Certain issues pertaining to unicast and groupcast communications for the SL were discussed.  The following observations were noted:
Observation 1: The discovery procedures and PC5 signaling protocol have already been supported in Rel. 13 D2D.
Observation 2: RRC signalling offers a set of features, which can enhance PC5 link management.
Observation 3: RAN management of groupcast SL communications has certain advantages, which has to be considered.
As a result, the following proposals are provided:
Proposal 1: RAN2 should study and consider the benefits of SL establishment/maintenance/release procedures in the context of the PC5 signalling protocol and PC5 RRC schemes.
Proposal 2: RAN2 should evaluate the benefits of supporting certain group management procedures in the AS-layer.
Proposal 3: Study enhancements for group mobility in order to guarantee the required QoS.
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