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1. Introduction & Background

At RAN2#103 bis meeting procedures for unicast and Groupcast for NR Sidelink design were discussed in [1].  Some agreements were reached as follows. 

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.

This contribution discusses Sidelink Groupcat in three-fold:

· The necessity of the leader UE being visible in AS layer with more details

· Potential procedure for Sidelink Groupcast configuration using PC5 RRC messages
· Impacts of minimum communication range to mode 1 and mode 2 resource allocation mechanisms
The contribution concludes with some observations and conclusions.
2. Discussion
2.1. Platoon leader visible in AS layer

Sidelink resource allocation includes Mode 2(d) where one UE schedules SL transmissions of other UEs. And at RAN1 AdHoc 1901, RAN1 agreed that for Sidelink resource allocation a member UE transmits on resources configured by another UE (S-UE) within the same group as below:
Agreements: [2]

· 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

In platooning case two kinds of Sidelink resource allocation can be considered:

· Mode 2(d) Sidelink resource allocation like: one UE schedules SL transmissions of other UEs. 

In this case, as there is a head UE, the head UE is the best candidate. The leader UE can act as the scheduling UE in mode 2(d) to be responsible for resource allocation for other member UEs. The potential benefit of this approach is to relax the restriction of half-duplex and to improve the performance, which can be coordinated by the scheduling UE when some UE is out of coverage. This also allows much more simple design to couple the role of leader UE and scheduling UE. 
· An election based Sidelink resource allocation without head UE

If the selection of scheduling UE is not up to application layer, some AS layer election mechanism would be needed. However, an election algorithm in the distributed Ad-Hoc network is too complicated in the AS layer. Further, compared Mode 2(d) Sidelink resource allocation, in case of platooning, this Ad-Hoc like Sidelink resource allocation does seems to have any advantage.
Therefore, it is preferable to avoid such complexity and consider the leader UE as the scheduling UE. 
Observation 1: In case of platooning, the leader UE performs the scheduling of Sidelink transmission of other UEs.

During email discussion “104#60” [4], companies were asked to feedback comment whether the leader UE, in case of platooning, (head UE) is visible to AS layer and AS-level functionalities as follows: In the platoon case, is the leader UE visible in AS layer? But there was no common understanding among companies.
As the leader UE schedules Sidelink transmission of other UEs, so member needs to have knowledge of the head UE at the AS layer. Otherwise, member UE may not know from which UE to receive Sidelink scheduling. Therefore,

Proposal 1: In case of platooning case, the leader the platoon leader is visible in AS layer.

2.2. Sidelink Groupcast configuration
During email discussion “104#60” [4], companies were asked to feedback comment whether PC5 RRC connection can be applicable for groupcast of platooning groups. Most think that there is no need for PC5 RRC connection for groupcast of platooning groups (with leader UE). But on whether unicast PC5-RRC connection can be used for the direct communication between platoon group members, companies have different view.
However, RAN1 has already agreed that for Mode 2(d) High layer signaling is assumed between S-UE and a member UE.
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Figure 2: SL Groupcast configuration 
SL signaling can be used to configure member UEs with Sidelink resource, such with SL grant. The group leader may configure each member one-by-one. One-by-one configuration may require too much signaling, especially when there is too many member UEs, and may also induce unnecessary signaling, if the configuration parameters are common among member UEs. This may require to setup unicast connection between group leader and member UE. An alternative way is that the group leader configures the member UEs at one time, i.e. the configuration is broadcast to all member UEs of the group. This Groupcasting of SL configuration is simple and comes with less transmission overhead. 
Proposal 2: Groupcast configuration for SL scheduling, e.g. configuration of SL grant, is supported for NR V2X.
It could be beneficial to support PC5 RRC signaling among group leader and members for Groupcast configuration for SL scheduling. Therefore,

Proposal 3: PC5 RRC messages are used for Groupcast configuration for SL scheduling

SL Groupcast configuration can either be achieved with configuration response, e.g., configuration complete message, from member UEs or just using only one configuration message from group leader without any response from member UE, as depicted in figure 3.
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Figure 3: one step configuration
Both ways would work, but design of configuration with response from member UEs may come with more complexity. For the second way, no configuration complete message is needed, considering that the group management can be taken care in upper layer. Therefore, 

Proposal4: One step RRC message is used to configure the group information for SL scheduling. 

2.3. Minimum communication range
During email discussion “104#60” [4], it was discussed whether for Groupcast without leader, if the set of receivers is determined by communication range provided by upper layer. There was common understanding on how minimum communication range is handled in AS layer control of QoS for Groupcast. Many companies think that range parameter is still relevant to the V2X QoS, and it is still up to AS layer to fulfill the minimum communication range requirement. 
From our understanding, basically, the communication range is bounded to many factors in the AS layer, e.g., frequency range, transmission power etc. Thus, appropriate radio resources as well as the transmission parameters are needed to guarantee the required communication range. 
For mode 1, it is the gNB that configures radio resources to UE, thus it is necessary that some assistance information about the communication range requirement is reported to the gNB before scheduling. For mode 2, UE autonomously selects radio resources and the transport format when there are packets from application layer. In such case, some carrier/resource pool selection as well as transport format selection principles should be considered in order to fulfill the communication range requirements. The detailed solutions can be FFS.
Proposal 5: RAN2 should study the minimum communication range impacts to mode 1 and mode 2 resource allocation mechanisms.
3. Conclusion

This contribution discusses Sidelink Groupcast and concludes with the following observation and proposals:
Observation 1: In case of platooning, the leader UE performs the scheduling of Sidelink transmission of other UEs.

Proposal 1: In case of platooning case, the leader the platoon leader is visible in AS layer.

Proposal 2: Groupcast configuration for SL scheduling, e.g. configuration of SL grant, is supported for NR V2X.
Proposal 3: PC5 RRC messages are used for Groupcast configuration for SL scheduling

Proposal4: One step RRC message is used to configure the group information for SL scheduling. 

Proposal 5: RAN2 should study the minimum communication range impacts to mode 1 and mode 2 resource allocation mechanisms.
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