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1 Introduction

In the RAN2#103bis meeting, the following agreement was reached for unicast and group-cast:

Agreements

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: Uppler 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.

In the RAN2#104, it was agreed that

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: UE ID, UE capability, Radio/Bearer configuration, PHY information/configuration (e.g. HARQ, CSI), Resource information/configuration and QoS info
In this contribution, we discuss the left issues for group-cast, mainly focusing on the control plane aspects and RLM issues.
2 Discussion
In [104#60], there are two types of group-cast identified, either with or without leader UE:- considering case 2 is more like broadcast transmission, the CP issues are more for case-1, we focus on case-1 in the following discussion.
The two use cases “Vehicle Platooning” and “Extended Sensor” mentioned above, are generally outlined as the two cases below:

· Case 1: Platooning (leader-driven)

· Case 2: Other use-cases w/o leader

In general, for a group-cast session, the possible relevant connection can be outlined as follows:

1. Group-cast transmission from leader, or from member;

2. Unicast link between leader and each individual member;

3. Unicast link between individual members;
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Figure 1 Connection types within a group
2.1 Issue-1: Group-cast AS-layer configuration
On the one hand, RAN1 has agreed mode-2d resource configuration is to be done via high layer signalling as follows:

Agreements:

· At least for the purpose of evaluation, in Mode-2(d), at least for group operation, a member UE transmits on resources configured by another UE (S-UE) within the same group

· High layer signaling is assumed between S-UE and a member UE

Observation 1 The high-layer signaling for resource configuration in mode-2d as agreed by RAN1 can be implemented as a part of PC5-RRC based AS-layer configuration procedure.

Therefore, the high layer signalling which are used to carry the configuration can be implemented in two ways (here we assume the signalling is preferably implemented by RRC instead of MAC CE, considering the various detailed parameters for resource configuration):

A. Sent via type-2 unicast PC5-RRC connection from the head-UE to each member-UE individually;

B. Sent via the type-1 group-cast PC5-RRC connection from the head-UE to all member-UE, e.g., similar to MCCH for cellular MBMS.

Alt-A means that an AS-layer connection is mandatory to start group-cast traffic, which might be OK for platooning service. However, that requirement may not be valid for all group-cast V2X traffic, which may cause unnecessary dependency between unicast and group-cast. In other words, it may cause the result that AS-layer need to trigger the unicast link establishment for all group-cast traffic. Therefore, we have slightly preference on Alt-B above.

Observation 2 Dependency on unicast is risky for group-cast mechanism design.

Proposal 1 Resource configuration in mode-2d is carried via PC5-RRC in group-cast transmission from group-head to group-members.

2.2 Issue-2: Necessity of unicast connection
While the necessity of type-2 connection may be motivated to carry PC5-RRC based configuration as discussed in section above, the existence of type-3 connection is more independent of group-cast transmission. I.e., the type-3 unicast connection may be triggered by application layer if needed, but there is no need to couple that in AS layer in a mandatory manner.

Proposal 2 Unicast connection between group-leader and group-member or between group-members can be established if triggered by application layer, but not necessarily triggered by AS layer.
2.3 Issue-3: RLM for group-cast
When triggered by application layer, unicast link (type-2/3) can be established, and all the unicast-oriented design including PC5-RRC procedure and RRM/RLM design would be applicable in the same way. 

Observation 3 If unicast link (type-2/3) is established due to triggering by application layer, the RLM procedure for unicast will be applicable.

So the question is more on the case where unicast links are not established. The handling of RLF quite depends on the QoS requirement of specific group-cast service. For example, 
· Assuming there are 10 UEs in the group, is there a difference that a UE-A loses the connection with another X (e.g., X=1) UEs or Y (e.g., Y=4) UEs?

· Or even if one considers only the connection with leader UE matters, what if UE maintains the connection with leader UE yet the connections with all other member UE are lost?
So it is hard for AS layer to judge how to handle the different RLM case anyway, and thus as suggested in [3], it should be the upper layer (not necessarily the PC5-S, but could be the application layer) to decide on how to handle the different cases, taking into account of the QoS requirement, i.e., no action at AS-layer needed.
Observation 4 Different from unicast, RLF (w.r.t. group leader and/or member UE) handling highly depends on QoS requirement of specific group-cast service.

Proposal 3 If RAN2 pursues RLM for group-cast, rely on upper layer to handle RLF, and no action needed at AS-layer.
3 Conclusion
Based on the discussion in section 2 we have following observations:
Observation 1
The high-layer signaling for resource configuration in mode-2d as agreed by RAN1 can be implemented as a part of PC5-RRC based AS-layer configuration procedure.
Observation 2
Dependency on unicast is risky for group-cast mechanism design.
Observation 3
If unicast link (type-2/3) is established due to triggering by application layer, the RLM procedure for unicast will be applicable.
Observation 4
Different from unicast, RLF (w.r.t. group leader and/or member UE) handling highly depends on QoS requirement of specific group-cast service.


Based on the observations, we propose:
Proposal 1
Resource configuration in mode-2d is carried via PC5-RRC in group-cast transmission from group-head to group-members.
Proposal 2
Unicast connection between group-leader and group-member or between group-members can be established if triggered by application layer, but not necessarily triggered by AS layer.
Proposal 3
If RAN2 pursues RLM for group-cast, rely on upper layer to handle RLF, and no action needed at AS-layer.
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