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Introduction
In this contribution, we discuss some miscellaneous issues of NR MBS. Firstly we discuss the RAN2 aspects of group scheduling which is one of the objectives of RAN WI [1] as below, 
	· Specify a group scheduling mechanism to allow UEs to receive Broadcast/Multicast service [RAN1, RAN2]
· This objective includes specifying necessary enhancements that are required to enable simultaneous operation with unicast reception.



[bookmark: _GoBack]In addition to that, the definition of multicast service area is also discussed.
Discussion
0. Group scheduling
In this section we discuss group scheduling which is one of the objectives of RAN WI [1] as below,
	· Specify a group scheduling mechanism to allow UEs to receive Broadcast/Multicast service [RAN1, RAN2]
· This objective includes specifying necessary enhancements that are required to enable simultaneous operation with unicast reception.



From RAN2 point of view, the following aspects need to be considered for group scheduling,
1. Simultaneous operation with unicast reception.
2. Mapping between Group RNTI and MBS service(or MBS session).

For simultaneous operation with unicast reception, two issues need to be addressed.
Issue 1: Scheduling between MBS BWP, initial BWP and UE dedicated BWP.
As we have ever addressed in our companion paper [4] for RAN2#111e meeting, MBS specific BWP may be needed for MBS reception. Then the scheduling between the MBS reception on MBS BWP and operation on initial downlink BWP in idle/inactive mode needs to be considered. Furthermore, the scheduling between the MBS reception on MBS BWP and operation on UE dedicated BWP in connected mode should also be addressed.
 This issue is also discussed in email discussion [5], the majority view of companies is that the BWP for MBS should be discussed, but RAN2 should wait for conclusion from RAN1 on BWP for MBS. Eventually RAN2 need to consider mechanism for delivery MBS BWP configuration in RRC signaling.
Observation 1: For group scheduling, BWP for MBS should be discussed, but RAN2 should wait for conclusion from RAN1 on BWP for MBS.

Issue 2: Priority between MBS reception and unicast reception.
Even through the objective of RAN WI specified that necessary enhancements that are required to enable simultaneous operation with unicast reception, and RAN1 is discussing on how to ensure simultaneous operation with unicast reception. There are UE does not support simultaneous reception of unicast transmission and SC-PTM transmission in one subframe, NG-RAN should ensure UE to able to receive the indicated MBMS services transmitted via SC-PTM and to receive unicast bearers by scheduling them in different subframes. Then the information on whether UE prioritizes MBMS reception above unicast is necessary should be sent from UE to NG-RAN, as we discuss in our companion paper [6].
Observation 2: For group scheduling, the information on whether UE prioritizes MBMS reception above unicast should be sent from UE to NG-RAN.

Issue 3: Mapping between Group RNTI and MBS session.
Regarding the group-common PDCCH and group-common PDSCH used for MBS, RAN1#102e has made the following agreement,
	· For RRC_CONNECTED UEs, at least support group-common PDCCH with CRC scrambled by a common RNTI to schedule a group-common PDSCH, where the scrambling of the group-common PDSCH is based on the same common RNTI.



Based on the above agreement, there will be common RNTI (similar as G-RNTI in LTE) used for group scheduling of MBS.
However, the mapping between G-RNTI and MBS session still needs to be addressed from RAN2 point of view.
In SC-PTM there is one to one mapping between MBMS session and MBMS traffic logical channel (SC-MTCH).G-RNTI is used to identify the transmissions of a SC-MTCH. Then eventually there is one to one mapping between TMGI and G-RNTI.
When it comes to NR MBS, it may be different from LTE.
RAN3 has made the following working assumption:
	Working Assumptions (by RAN3)：
· One or more QoS flows may be used within a single MBS session.



[bookmark: OLE_LINK18][bookmark: OLE_LINK19]And as discussed in email discussion [1], the majority of the companies agreed that the function of mapping from QoS flows to MBS RBs in SDAP is needed for NR MBS. which means:
1. There could be more than one MRB for carry MBS data from different MBS QoS flows of one MBS session.
2. As different MRBs are mapped to different MBS traffic logical channels. Eventually there could be more than one MBS traffic logical channels (MTCH like) which belong to the same MBS session. This is different from that in SC-PTM. In SC-PTM there is one to one mapping between MBMS session and MBMS traffic logical channel (SC-MTCH). 
In NR MBS, As there could be more than one MBS traffic logical channels (MTCH) belong to the same MBS session, so there are several solutions for the mapping between G-RNTI and one MBS session (TMGI).
Option 1: There is one to one mapping between G-RNTI and MBS session(TMGI).
       With option 1, all the SC-MTCHs within the MBS session share the same G-RNTI.

Option 2: there is one to one mapping between G-RNTI and MBS traffic logical channel (MTCH like).
With option 2, more than one G-RNTIs could be used for one MBS session if there are more than one MBS traffic logical channels (SC-MTCH) within the MBS session. In this case UE is required to monitor more than one G-RNTI for a specific MBS services simultaneously. It seems that option 2 will increase the complexity and UE power consumption. In this sense, option 1 will be more reasonable compared to option 2.
Observation 3: One to one mapping between G-RNTI and MBS traffic logical channel (MTCH like) may result in the increase of complexity and UE power consumption.


Proposal 1: There is one to one mapping between G-RNTI and MBS session (TMGI).


0. [bookmark: OLE_LINK11][bookmark: OLE_LINK10][bookmark: OLE_LINK88][bookmark: OLE_LINK89]Clarification on the definition of multicast service area
RAN3 has reached some agreement on service area for multicast in RAN3#109-e meeting,
	· For multicast, the gNB determines the area in which MBS user data needs to be provided by knowledge of the UEs that have joined the MBS Session.
· For multicast, the area in which MBS user data needs to be provided may be further limited by the multicast service area; input from SA2 expected.



According to above RAN3 agreement, it seems RAN3 assumes there may be a pre-defined multicast service area, and then gNB can dynamically determines the area in which MBS user data needs to be provided in the limitation of the pre-defined multicast service area.
In SA2, Multicast service area are defined as below,
	Multicast service area: The area within which data of one or multiple Multicast session(s) are sent.



According to the above definition, it is unclear if the Multicast service area is dynamic, static, or semi-static (dynamic within the pre-defined service area).
In common sense, even though the area where the Multicast data are transmitted could be dynamically determined based on UE joining the Multicast session, there still should be a pre-defined service area for any MBS services (multicast or broadcast.)

However, different companies have different understanding on this. For example, it is mentioned in [1] that for the group-based communication, the multicast service area could be determined by the geographic location of all the group member UEs.
Even in SA2, it seems also no common understanding on this, for example, in [3] it mentioned as below,
	-	Service area:
-	Multicast
Service area is optional for multicast. It may be required for local multicast service. This service area will determine the RAN nodes that need to join the MBS session (as for broadcast).



If service area is optional for multicast service, then how could NG-RAN indicate the supported services to UE? How could the first UE which is going to join the MBS service knows whether the multicast service could be dynamically setup in the current cell?
As eventually the definition for multicast service area will impact the NG-RAN approach on how to indicate the supported MBS services to UEs, therefore it is necessary to request for clarification on multicast service area from SA2.
Proposal 2: Send LS to SA2 to request clarification on whether there is a pre-defined multicast service area.
Conclusion
[bookmark: _Hlk47675422]In the previous section we made the following observations: 
Observation 1: For group scheduling, BWP for MBS should be discussed, but RAN2 should wait for conclusion from RAN1 on BWP for MBS.
Observation 2: For group scheduling, the information on whether UE prioritizes MBMS reception above unicast should be sent from UE to NG-RAN.
Observation 3: One to one mapping between G-RNTI and MBS traffic logical channel (MTCH like) may result in the increase of complexity and UE power consumption.

[bookmark: OLE_LINK58][bookmark: OLE_LINK59][bookmark: OLE_LINK60][bookmark: OLE_LINK47][bookmark: OLE_LINK48]According to the analysis in section 2, we propose:
Proposal 1: There is one to one mapping between G-RNTI and MBS session (TMGI).
Proposal 2: Send LS to SA2 to request clarification on whether there is a pre-defined multicast service area.
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