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1 Introduction

In RAN2#105 meeting, the following agreement was reached for group-cast:

Agreements on groupcast:
1: No need of 1:M PC5 RRC connection establishment and RLM/RLF declaration among group members for groupcast. Need of RRC signaling in groupcast manner is to be discussed in WI phase.

2: No any groupcast-specific RLM design which is different from the unicast-specific RLM procedures to be considered, from RAN2 point of view.

3: Any UEs configured to receive a group destination Layer 2 ID shall be allowed to receive the groupcast transmission, in regardless of whether it is within or out of the “minimum communication range”.

4: Handling of “minimum communication range” in AS layer control of QoS for unicast/groupcast (if needed) is to be discussed in WI phase.

5: RLC UM mode is used for groupcast. RLC AM mode for groupcast is not supported.
In RAN2#106 meeting, the following agreement was reached for group-cast

Agreements on HARQ feedback support for groupcast: 
1: 
In order to support Option1, no additional AS layer co-ordination or signalling for HARQ feedback resource allocation within the group is required.
In this contribution, we discuss the left issues for group-cast.
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, so 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

2.1 Issue-1: Resource Allocation
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

However, the related objective for 2d is removed from the WID

UE relaying resource pool configuration or resource configuration is not supported in this work in Rel-16.
Therefore, the old agreement for mode-2d cannot be seen as input for RAN2 to progress, and RAN1 further input on this issue is needed.

Observation 1 The mode-2d which requires high layer signaling for resource configuration has been ruled out from WID.

2.2 Issue-2: Group-cast HARQ feedback
In RAN1#96bis, two types of HARQ feedback modes are defined

· Option 1: Receiver UE transmits HARQ-NACK on PSFCH if it fails to decode the corresponding TB after decoding the associated PSCCH. It transmits no signal on PSFCH otherwise.

· Option 2: Receiver UE transmits HARQ-ACK on PSFCH if it successfully decodes the corresponding TB. It transmits HARQ-NACK on PSFCH if it does not successfully decode the corresponding TB after decoding the associated PSCCH which targets the receiver UE.

For option-2, in order to provide each Rx UE with feedback resource, there could be different solution, e.g., either one UE (Tx UE or leader UE) to allocate the feedback resources to each Rx UE, or each Rx UE autonomously select the feedback resource from the resource sets.
According to the RAN1#97, it is the latter option that was selected, e.g., Rx UE can base on some input factors (including UE ID) to select the feedback resource, and thus it relies on the randomization to achieve the orthogonal resource division.
· Implicit mechanism is used to determine at least frequency and/or code domain resource of PSFCH, within a configured resource pool. At least the following parameters are used in the implicit mechanism:

· Slot index (FFS details) associated with PSCCH/PSSCH/PSFCH

· Sub-channel(s) (FFS details) associated with PSCCH/PSSCH

· Identifier (FFS details) to distinguish each RX UE in a group for Option 2 groupcast HARQ feedback
· FFS detailed applicability of the above parameters 

· FFS: Other parameters (e.g. SL-RSRP/SINR, Layer-1 source ID, location information, etc.)
Observation 2 For HARQ option-2 in group-cast, RAN1 selected Rx UE autonomous resource selection, which avoids the one-to-one selection from one UE to multiple UEs to allocate feedback resource.
Then a further problem is how to select between HARQ option-1 and option-2. When RAN1 introduced the two options, the intention is to apply either one to the two cases respectively:
· Option-2 for Case-1: Platooning (leader-driven), where the UEs in the group is known (at least by application layer);

· Option-1 for Case-2: Other use-cases w/o leader including extended sensor, where the UEs in the group is unknown;
Considering this, the HARQ option should be a pre-group configuration, since obviously the two group-cast cases (with and without deterministic group members) above would not co-exist for a same group. The key input would be from upper layer, e.g., more detailed group information like whether the number of UEs in the group is known, and what if the number if known. In other words, AS layer has no information on the group-cast types / cases. Considering this, input / assistance from SA2 is needed.
· Firstly, information on whether the UE number in the group is known or not is helpful, for AS layer to selection on HARQ option-1 (if unknown) or option-2 (if known);

· Secondly, the information on the exact number of UE in the group is also helpful, for AS layer to decide on the number of FB resource if option-2 is selected.

Therefore, a LS is needed for SA2/RAN2 alignment [4].

Observation 3 Information from upper layer is necessary for AS layer to decide on the HARQ option for group-cast.

Proposal 1 Send LS to SA2, to require information on more detailed group information like whether the number of UEs in the group is known, and what is the number if known.
2.3 Issue-3: Group-cast RLM/RRM
Another issue is how for the UEs in the group-cast to judge whether the group-cast connection is sustainable or not. According to the problem defined by SA2, there is no dependency on the unicast connection, i.e., there is no unicast connection establishment required before start group-cast transmission. 
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Figure 6.3.2-1: Procedure for groupcast mode of V2X communication over PC5 reference point
1.
V2X group management is carried out by the V2X application layer and is out of scope of this specification.

2.
The V2X application layer may provide group identifier information (i.e. an Application-layer V2X Group identifier) as specified in clause 5.6.1.3.
3.
Transmitting UE determines a source Layer-2 ID and a destination Layer-2 ID and Receiving UE(s) determine destination Layer-2 ID, as specified in clauses 5.6.1.1 and 5.6.1.3. 


The destination Layer-2 ID is passed down to the AS layer of Receiving UE(s) for the group communication reception.


Transmitting UE determines the QoS profiles/parameters for this group-cast as specified in clauses 5.4.1.1 and 5.4.1.3.

4.
Transmitting UE has a V2X service associated with this group communication. 


Transmitting UE sends the V2X service data using the source Layer-2 ID and the destination Layer-2 ID.
In other words, the unicast link establishment for all group-cast traffic is not in the whole procedure. Therefore, we have slightly preference on Alt-B above.

Observation 4 Group-cast dependency on unicast is not in the scope of SA2 design.

Firstly, for RLM, considering the observation above, the way to perform RLM for group-cast can be implemented in two ways:

· Rely on application layer, e.g., heart-beat packet;

· Rely on AS-layer, i.e., member UE relies on the RS sent by the leader UE to perform RLM measurement.
Currently RAN1 is working on RLM for unicast, so the feasibility of latter one relies on the required additional work of applying unicast-RLM scheme to group-cast case. Before clear RAN1 design in the unicast-RLM procedure, RAN2 can hardly progress on this topic.
Observation 5 For RLM, RAN1 is still working on the unicast case.
Proposal 2 RAN2 does not pursue RLM / RLF declaration for group-cast before RAN1 decision on RLM / RLF declaration procedure for unicast case.

Secondly, for RRM, RAN1#97 has discuss the following proposal yet not reached the agreement
· SL pathloss-based open-loop power control is supported for groupcast when the transmitter UE is aware of SL-RSRP to estimate pathloss to all the RX UEs in the group (e.g., when the TX UE has unicast connection to every RX UE in the group).

On the one hand, as observed above, group-cast dependency on unicast is not in the scope of SA2 design.
On the other hand, even if one would like to implement such “unicast connection in group”, the association between unicast connection and groupcast connection is not visible in AS-layer, because

· For group-cast, the L2 source ID is selected by V2X layer autonomously, while the destination ID is per-group defined by application layer, or per-PSID defined by V2X layer;
5.6.1.3 Identifiers for groupcast mode V2X communication over PC5 reference point
For groupcast mode of V2X communication over PC5 reference point, the V2X application layer may provide group identifier information. When the group identifier information is provided by the V2X application layer, the UE converts the provided group identifier into a destination Layer-2 ID. When the group identifier information is not provided by the V2X application layer, the UE determines the destination Layer-2 ID based on configuration of the mapping between service type (e.g. PSID/ITS-AID) and Layer-2 ID, as specified in clause 5.1.2.1.
<Text Removed>
The UE self-selects a source Layer-2 ID.

· Yet for unicast, the L2 ID is decided in another way, i.e., the L2 source ID is mapped from APP-layer ID, while the destination ID is acquired from the counterpart UE, i.e., the source ID of the counterpart UE;
5.6.1.4
Identifiers for unicast mode V2X communication over PC5 reference point
For unicast mode of V2X communication over PC5 reference point, the destination Layer-2 ID used depends on the communication peer, which is discovered during the establishment of the unicast link. The initial signalling for the establishment of the unicast link may use a default destination Layer-2 ID associated with the service type (e.g. PSID/ITS-AID) configured for unicast link establishment, as specified in clause 5.1.2.1. During the unicast link establishment procedure, Layer-2 IDs are exchanged, and should be used for future communication between the two UEs, as specified in clause 6.3.3.1.

<Text Removed>

The UE needs to maintain a mapping between the Application Layer IDs and the source Layer-2 IDs used for the unicast links, as the V2X application layer does not use the Layer-2 IDs. This allows the change of source Layer-2 ID without interrupting the V2X applications.
Therefore, the current design of unicast is not applicable to the intended “unicast connection in group”, i.e., AS layer cannot associate a UE of unicast connection to a member in group-cast connection.
Observation 6 According to the current SA2 design, AS layer cannot associate a UE of unicast connection to a member in group-cast connection.
Proposal 3 RAN2 does not pursue RRM report for group-cast before RAN1 decision of RRM report procedure for group-cast case.
Proposal 4 RAN2 does not pursue “unicast connection between group members” at AS layer.
3 Conclusion
Based on the discussion in section 2 we have following observations:
Observation 1
The mode-2d which requires high layer signaling for resource configuration has been ruled out from WID.
Observation 2
For HARQ option-2 in group-cast, RAN1 selected Rx UE autonomous resource selection, which avoids the one-to-one selection from one UE to multiple UEs to allocate feedback resource.
Observation 3
Information from upper layer is necessary for AS layer to decide on the HARQ option for group-cast.
Observation 4
Group-cast dependency on unicast is not in the scope of SA2 design.
Observation 5
For RLM, RAN1 is still working on the unicast case.
Observation 6
According to the current SA2 design, AS layer cannot associate a UE of unicast connection to a member in group-cast connection.


Based on the observations, we propose:
Proposal 1
Send LS to SA2, to require information on more detailed group information like whether the number of UEs in the group is known, and what is the number if known.
Proposal 2
RAN2 does not pursue RLM / RLF declaration for group-cast before RAN1 decision on RLM / RLF declaration procedure for unicast case.
Proposal 3
RAN2 does not pursue RRM report for group-cast before RAN1 decision of RRM report procedure for group-cast case.
Proposal 4
RAN2 does not pursue “unicast connection between group members” at AS layer.
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