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Introduction
In last RAN2#104bis meeting, the following agreements on groupcast were made for NR sidelink design:
	Further discussion is needed on whether groupcast follows same mechanism for unicast, which are agreed in the above.

No AS-level mechanism to determine a group manager (i.e. head UE) is stuided. FFS for platooning, on the visibility of a group manager (head UE) to AS and AS-level functionalities.


Additionally, an email discussion on groupcast [1] was conducted. In this contribution, we discuss further details on some controversial aspects.
Discussion

2.1 Sidelink groupcast resources acquisition
SA2 has concluded that the use cases for group communication according to TR22.886 can be classified into two cases: vehicle platooning and extended sensor. The typical feature for vehicle platoon case is that there is a leader in the group and the leader is responsible for platoon management. In the other case, the group may or may not have a leader. SA2 assumed that the group management is carried out in Application Layer. 

From the perspective of AS layer, in general, there are three ways for group UEs to obtain sidelink resources for groupcast communication. 

Alternative 1: each member UE in the group acquires sidelink groupcast communication resources independently/by themselves. 
Alternative 2: one of the UE in the group forwards sidelink groupcast resources to other UEs in the group. Generally, it is the group leader UE acting as a representative to interact with the network and obtaining a dedicated sidelink groupcast resource pool from the network. Then the leader UE forwards it to group member UEs.
Alternative 3: one of the UE in the group schedules sidelink groupcast resources for other UEs in the group. Generally, the group leader UE acquires sidelink groupcast resources from the network and then configures/schedules sidelink resources for all the member UEs. 
For Scenario 1, all the UEs in the group are operated independently. The legacy sidelink resource acquisition principle/ procedure can be reused, which has the least impacts on specification. It is applicable for all group use cases with or without a leader UE. Moreover, even if there is a leader in the group, the leader UE is not necessary to be visible in AS layer. But compared to Scenario 2 and 3, it may consume more Uu signalling overhead and each UE within this platooning group can not be handled as a whole in mobility case. If there are two UEs in the group want to perform sidelink unicast communication, it follows the operation/procedure of sidelink unicast communication.

Observation 1: In the case that each member UE in the group acquires sidelink groupcast resources independently, the leader UE is not necessary to be visible in AS layer even if there is a leader in the group.
As to Scenario 2, the leader UE is necessary to be visible in AS layer and be indicated to gNB, so that to acquire dedicated sidelink groupcast resource pool from gNB and forward it to group member UEs. In this case, the gNB could schedule UL transmission resources for in coverage UEs avoiding the dedicated sidelink groupcast resources so as to alleviate the half-duplex problem. The UE only interested in group service reception can only monitoring the dedicated groupcast resource pool thereby saving power consuming. Additionally, all the UEs in the group may use the same synchronization configuration. The leader UE is not necessary to be aware of member UEs’ info. There is no session need to be established between leader UE and member UE. 

Observation 2: In the case the leader UE forwards sidelink groupcast resource pool obtained from network to other UEs in the group, the leader UE is necessary to be visible in AS layer.
Scenario 3 is more likely to the mode 2d) sidelink resource allocation. Similar to Scenario 2, the leader UE should be visible in AS layer and be indicated to gNB. Since the leader UE is responsible for allocating resources for member UEs, it should establish unicast session with member UE. Thus, the leader UE should know all the member UEs in the group, such as the number of members, identifier of each group member. That is, more information should be provided to AS layer from upper layer. Moreover, this case causes lots of RAN1 normative works and introduces more challenges on leader UE capability and more complexity on sidelink protocol, such as how does the leader UE perform effective resource scheduling, whether the member UE should report its BSR, feedback, measurement result to the leader UE, extra latency and signalling overhead due to leader UE scheduling for member UE, etc..
Observation 3: The scenario that group leader UE scheduling for member UE calls for lots of issues and normative work.
Based on above discussion, we propose not to support the scenario that group leader UE scheduling for member UEs. Whereas both scenario 1 and scenario 2 can be considered.   
Proposal 1: It is suggested not to support the scenario that group leader UE scheduling sidelink resources for member UEs.

As aforementioned, if two UEs in the group want to perform sidelink unicast communication no matter in which scenario, they turn to follow the operation/procedure of sidelink unicast communication. In another word, there is nothing need for so called PC5 RRC connection for groupcast, instead, the unicast communication between two UEs in the group is definitely an unicast case. As for PC5 establishment of sidelink unicast communication, we think AS layer PC5 RRC connection is needed as discussed in a companion contribution.
Proposal 2: If two UEs in the group want to perform unicast communication, they turn to follow the operation/procedure of sidelink unicast communication.

2.2 Groupcast reception
For groupcast communication, SA2 has concluded [2] that V2X layer informs the AS layer the communication type, QoS parameters and Range for group communication traffic. The Range indicates the minimum distance that the QoS parameters need to be fulfilled. In addition, V2X layer informs the AS layer of the Destination L2 ID for the group communication reception. From the perspective of AS layer, the Range should be taken into account for the transmission of group communication traffic of Tx UE. Thus it should affect the behavior of the Tx UE, such as, the Tx UE can adjust the Tx power according to the required Range. However, there is no explicit requirement for using the Range to restrict the reception of group communication traffic. The Range is used for Tx UE selecting appropriate transmission parameters to ensure reliable QoS in the range, but Rx UEs interested in the specific group service out of the range of Tx UE may also receive the group traffic. It is better for all UEs interested in the specific group service no matter in or out of the range of Tx UE to receive the group traffic. Therefore, the UE can learn environment of larger range and make better driving decision. 
Proposal 3: The Range parameter should not used for group communication reception for determining the receiver UE set. 
2.3 Sidelink HARQ for groupcast
In last RAN1#AH1901 meeting, working assumption for support of HARQ feedback for groupcast was reached.
	Working assumption:
When HARQ feedback is enabled for groupcast, support (options as identified in RAN1#95):

Option 1: Receiver UE transmits only HARQ NACK

Option 2: Receiver UE transmits HARQ ACK/NACK

FFS applicability of option 1 and option 2 – this part is particularly relevant to confirm (or not) the working assumption


In our view, for option 1, the feedback resource is shared by all possible receiver UEs, thereby the transmitter UE is not necessary to/could not distinguish the feedback from which receiver UE. While for option 2, the feedback resource for each receiver UE should be individually allocated, and the transmitter UE should recognize each feedback comes from which receiver UE. Thus, the transmitter UE needs to know/identify all the receiver/member UEs in the group. Therefore, more information such as group identifier, identifier of each UE in the group should be provided to AS layer. In addition, the transmitter UE shall set up PC5 connection with each receiver UE. From RAN2’s perspective, option 1 is easier to be supported while option 2 raises more complexity.
Observation 4: For option 1, the transmitter UE is not necessary to distinguish the feedback from which receiver UE, while in option 2, the transmitter UE should recognize each feedback comes from which receiver UE.
2.4 Filtering function for unicast/groupcast
As agreed in RAN2#103bis meeting, 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 also needs to be visible in Layer 2. RAN2 assumes that these IDs will be provided by the upper layers and sends an LS to SA2 for confirmation. In the reply LS [3], SA2 confirms that information on whether a V2X packet should be transmitted by unicast, groupcast, or broadcast will be indicated by upper layer to AS layer, Destination ID for a specific group for groupcast will be provided by upper layer to AS layer, Destination ID for the target UE for unicast will be provided by upper layer to AS layer, and the source UE ID will be provided by upper layer to AS layer. On the other hand, it was agreed in RAN1#AH1901 that Layer-1 destination ID can be explicitly included in SCI. Additional Layer-1 source ID and other additional information such as HARQ ID can be included in SCI. FFS how to determine the Layer-1 destination/source ID and the size of Layer-1 destination/source ID [4].

Observation 5: Destination ID for groupcast/unicast and source UE ID will be provided by upper layer to AS layer.
In D2D unicast and groupcast, filtering function for unicast and groupcast was applied. Specifically, the least significant 8bits of destination layer 2 ID is contained in SCI and the remaining 16bits of destination layer 2 ID is contained in the SL MAC subheader. The full 24bit source layer 2 ID are contained in the SL MAC subheader. The destination/source layer 2 ID is the same as the destination/source ID provided by upper layer. In our view, if the full of destination/source ID is contained in SCI, which should be finally decided by RAN1, there seems to be no need to contain destination/source layer 2 ID in sidelink MAC subheader any more. On the other hand, if only part of source/destination ID is contained in SCI, the remaining part of source/destination ID should be delivered via sidelink MAC subheader. 

Proposal 4: If the full of destination/source ID is contained in SCI, there seem to be no need to contain destination/source layer 2 ID in sidelink MAC subheader any more. If only part of destination/source ID is contained in SCI, the remaining part of destination/source ID should be delivered via sidelink MAC subheader. 

In addition, in D2D unicast and groupcast, the identifiers (destination/source layer 2 ID) for unicast and groupcast may be the same (i.e. identifier collision), in order to differentiate unicast and groupcast in case identifier collision, version number is used in SL MAC subheader. If the version number is set to "0001", the identifiers are groupcast identifiers. If the version number is set to "0010", the identifiers are unicast identifiers. As to NR V2X unicast and groupcast, the allocation of identifiers for unicast/groupcast is depend on SA2, if the identifiers for unicast and groupcast are in different address space, then the identifier collision may not happen. Otherwise, if the identifier collision happens, a version number similar as legacy D2D should be contained in SL MAC subheader to distinguish identifiers used for V2X unicast and groupcast. 
Proposal 5: Depending on identifier allocation in SA2, if the identifier collision happens between V2X unicast and groupcast, a version number should be contained in SL MAC subheader to distinguish identifiers used for V2X unicast and groupcast.
Conclusion
In this contribution, we discussed further details on some controversial aspects for groupcast such as sidelink resource acquisition, groupcast reception and filtering function. And we have the following proposals:

Observation 1: In the case that each member UE in the group acquires sidelink groupcast resources independently, the leader UE is not necessary to be visible in AS layer even if there is a leader in the group.
Observation 2: In the case the leader UE forwards sidelink groupcast resource pool obtained from network to other UEs in the group, the leader UE is necessary to be visible in AS layer.
Observation 3: The scenario that group leader UE scheduling for member UE calls for lots of issues and normative work.
Proposal 1: It is suggested not to support the scenario that group leader UE scheduling sidelink resources for member UEs.

Proposal 2: If two UEs in the group want to perform unicast communication, they turn to follow the operation/procedure of sidelink unicast communication.

Proposal 3: The Range parameter should not used for group communication reception for determining the receiver UE set. 
Observation 4: For option 1, the transmitter UE is not necessary to distinguish the feedback from which receiver UE, while in option 2, the transmitter UE should recognize each feedback comes from which receiver UE.
Observation 5: Destination ID for groupcast/unicast and source UE ID will be provided by upper layer to AS layer.
Proposal 4: If the full of destination/source ID is contained in SCI, there seem to be no need to contain destination/source layer 2 ID in sidelink MAC subheader any more. If only part of destination/source ID is contained in SCI, the remaining part of destination/source ID should be delivered via sidelink MAC subheader. 

Proposal 5: Depending on identifier allocation in SA2, if the identifier collision happens between V2X unicast and groupcast, a version number should be contained in SL MAC subheader to distinguish identifiers used for V2X unicast and groupcast.
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