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Introduction  
In RAN2#105 meeting, the following agreement were made regarding support of groupcast operation over NR sidelink [1]:

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.
[bookmark: _GoBack]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.

While a good deal of progress was made in the last meeting, some key issues such as groupcast connection establishment, exchange of SLRB configuration and UE sidelink capabilities still need further discussion and there was no subsequent discussion in the last RAN2 105bis meeting. So, in this paper, we delve into these key issues and present our view.
Discussion
1.1 PC5 connection establishment and radio link monitoring

After extended discussion, it was agreed last meeting that there is no need for any 1:M PC5 RRC connection establishment for groupcast operation. This implies that a given UE, let’s say UE A, does not need to send RRC signalling to individual UEs within a group (let’s say UE B and UE C) in order to subsequently perform groupcast transmissions. Similarly, it was also agreed that there is no group-wide RLM/RLF declaration. In case the link quality degrades between a subset of UEs within the group, it is the responsibility of the upper layer to perform necessary keep-alive signalling for proper operation.

However, as per the first agreement, there is still some ambiguity when it comes to connection establishment for UEs within a group. In essence, from the scenario in the figure above, we have the following three potential cases:
1. UE A initiating RRC connection establishment with UE B and UE C individually for the purpose of performing unicast transmissions
2. UE A initiating RRC connection establishment with UE B and UE C individually for the purpose of performing groupcast transmissions
3. UE A initiating RRC connection establishment with UE B and UE C collectively for the purpose of performing groupcast transmissions
From the above discussion, case 1 is nothing different from the ‘normal’ unicast case, where any two members of a group can perform unicast transmissions to each other whilst being part of the group. The need for supporting PC5 RRC connection establishment in this case was not resolved in the SI phase and will be discussed in the WI stage. Case 2 corresponds to what was discussed earlier and as we elaborated earlier, it has been ruled out as per RAN2 agreements. Then, case 3 is still unresolved and corresponds to UE A sending a RRC connection establishment request message over sidelink to UE B and C in a groupcast manner (as depicted in Figure 1). This corresponds to an entirely new behaviour, which aims to somehow keep track of group RRC states for UEs. Since companies are not entirely sold on the need for RRC connection establishment for the case of unicast (quoting reasons such as added complexity and the exchange of necessary configuration of SLRB already possible without such functionality), case 3 seems even less essential to support. Moreover, there was no clear benefit identified in online discussions for supporting such “group based” RRC connection management over PC5. 



Figure 1 Collective groupcast connection establishment between UEs (as in case 3 above)

A somewhat related observation regarding sidelink design for groupcast based on the discussions so far which is worth mentioning here is that there are marked similarities between groupcast and broadcast sidelink operation. Some of these include use of per-packet QoS framework, no consideration of minimum communication range in filtering the set of receivers (i.e. all UEs can receive transmissions based on L2 destination ID) and no RLC AM support. This seems to echo the general understanding among companies that the mechanisms being considered for unicast operation may generally not be valid/applicable for groupcast operation. Therefore, while PC5 RRC connection establishment for unicast might require further consideration, we do not think RRC connection management over PC5 in a groupcast manner should be supported.

Observation 1:	There are marked similarities in groupcast and broadcast design for NR sidelink, including support of per-packet QoS, no support of 1:M PC5 RRC connection establishment, no filtering of receiver UEs (except based on L2 Destination IDs) and no support for RLC AM.

Proposal 1:	RAN2 agrees to not support groupcast based RRC connection establishment for NR sidelink operation (case 3 as discussed above).

1.2 UE sidelink capability exchange for groupcast

A related aspect to groupcast operation is the exchange of sidelink UE capabilities between the group members. While it has been agreed that this exchange takes place during or after the connection is established in the case of unicast and there is an ongoing email discussion to capture further details, there is no clear view on whether the same behaviour applies for the case of groupcast as well. Before deciding on this aspect, we should first discuss typical scenarios where this exchange might be required. As discussed in [2], two main cases were identified for groupcast operation: platooning and advanced driving. In our view, one of the key differences between the two is the lifetime and the composition of the group itself. For platooning, it is foreseen that the group is expected to last for the entirety of a trip and the group composition, including the group leader can be assumed to be somewhat semi-static. So, it is worthwhile to consider if some assumptions can be made in terms of the capabilities of the UEs in the group, for instance:
1. Can the sidelink capabilities of the member UEs be assumed to be somewhat similar?
2. Is it only the platoon leader which is required to be aware of the capabilities of the member UEs, or all member UEs need to be aware of this information?
As evident from the above, there are some key issues that need to be resolved before the sidelink capability exchange design is finalized, at least for the platooning use case. Depending on how often this information needs to be exchanged (e.g. whenever a new UE joins the group), a simple mechanism whereby the incoming UE informs the platoon members of its capabilities (e.g. by transmitting the RRC SL-CapabilityInformation message in a groupcast fashion, addressed to the group ID) can be considered. The platoon leader can then consider this information before accepting or rejecting the request from the incoming UE to join the platoon. Alternatively, if the capabilities within the platoon are assumed to be somewhat similar, this information can be made available to all UEs beforehand (e.g. through pre-configuration) and subsequently, there is no need to exchange any capability related information during the lifetime of the platoon. The platoon leader can also include this information about supported capabilities within the platoon in the periodic advertisement messages.

On the other hand, for the advanced driving use case, the platoon composition can vary quite dynamically, since any vehicular UE might be requesting to join or leave a group at any time. Moreover, the notion of a well-defined leader is not so clear, since any UE can assume this role. So, in this case, making assumptions about the set of capabilities for member UEs at any given time will not be straight-forward. Based on this, it seems beneficial to consider some default capability set which is assumed to be supported for a group to operate. Specifically, when a UE requests to join such a group, it can be assumed that it supports this set of capabilities for successful groupcast operation. This reduces the signalling exchange that would otherwise potentially need to take place (in a groupcast manner) every time a new UE joins a group. 

In our view, while RAN1 still need to decide on the list of features and capabilities to be defined for NR V2X, from RAN2 perspective, the use of a default set of capabilities (known to all UEs within the group) seems preferable in terms of reducing signalling overhead among the group as well as being suited to both the use cases discussed above. Note that this set can either be applicable to all NR V2X groupcast services or it can be service specific. So, whenever a new UE intends to join the group, it can be aware of the set of capabilities that are necessary to be supported within this group. Of course, this does not preclude the exchange of capability information after the UE joins a group (i.e. on top of the default set).

Proposal 2:	RAN2 to consider support of default set of SL capabilities for groupcast operation. FFS whether the default set can be service specific and how it is signalled/indicated.

Conclusion
[bookmark: _Ref458739888]This contribution discusses aspects related to groupcast operation over sidelink, specifically need for groupcast connection establishment and sidelink capability exchange and makes the following observations and proposals:

Observation 1:	There are marked similarities in groupcast and broadcast design for NR sidelink, including support of per-packet QoS, no support of 1:M PC5 RRC connection establishment, no filtering of receiver UEs (except based on L2 Destination IDs) and no support for RLC AM.

Proposal 1:	RAN2 agrees to not support groupcast based RRC connection establishment for NR sidelink operation (case 3 as discussed above).
Proposal 2:	RAN2 to consider support of default set of SL capabilities for groupcast operation. FFS whether the default set can be service specific and how it is signalled/indicated.
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