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1 Introduction

On resource efficiency for MBS reception in RAN sharing scenario, LS from SA2 and RAN were 
received on solutions and scope separately. In this contribution, we provide our views on how to provide 

RAN3 feedback for the corresponding LS and also on the issues which are completely in RAN3 scope. 
2 Discussion
2.1 Solutions for broadcast
In the LS from SA2 to RAN3, the question on resource efficiency for MBS reception is as follow:
Regarding the MOCN RAN sharing for broadcast, SA2 has several alternatives for this key issue#2. Some solutions assume MOCN RAN nodes can identify the same MBS service by the information provided by 5GC while some solutions can identify the MBS service is for MOCN RAN nodes based on configuration. SA2 considers backward compatibility with Rel-17 UEs as important. 

SA2 is discussing whether it is feasible to use a single TMGI, with or without a special MNC within the TMGI to identify it as MOCN TMGI, or with an additional MOCN flag in signalling from CN towards RAN, or different TMGIs with additional identifier for multiple MBS broadcast sessions transferring the same content for different PLMNs. 
Q7: SA2 would like to know if RAN considers any aspects of the proposed solutions for KI#2 as not feasible or desirable from RAN perspective. 
In current TR 23.700-47, 6 solutions were raised which assume the information used by NG-RAN node to identify the same MBS service could either come from 5GC or configuration. From our point of view, both of the options, i.e. information provided by 5GC and provided by configuration are feasible. However, it would be more flexible if NG-RAN node drives the information from 5GC considering new MBS service may be introduced dynamically.
Observation 1：It is more flexible to adopt signalling based solution than configuration based solution.
Then for the solutions which provide the information via 5GC, it could be further categorized into two type i.e. Deployment of RAN sharing in NG-RAN node is either transparent to AF/MB-SMF or known by the AF/MB-SMF. In solution #2, #7 and #9, MB-SMF always includes the additional information in the MB-SMF container and it is the NG-RAN node itself decides whether resource efficiency for MBS reception could be implemented based on whether RAN sharing is configured for this NG-RAN node. On the contrary, in solution #8, #29, since the MB-SMF needs to decide whether MOCN TMGI/selected TMGI together with MOCN flag or the real TMGI for the corresponding PLMN should be sent to UE, it means the AF/MB-SMF should be aware of the RAN sharing deployment in all of the NG-RAN nodes which involve the MBS service transmission.
Currently, NG-RAN node would inform AMF of the PLMNs which the NG-RAN nodes supported. There is no means for AMF to be aware of the detailed RAN sharing deployment for each cell. So, it seems it is not supported to provide whether RAN sharing is deployed for each cell or not to the 5GC.If solution #8 and solution #29 are to be supported, there would be extra requirement to configure the RAN sharing deployment of each cell in the AF/MB-SMF.
Observation 2: Considering the RAN sharing deployment in NG-RAN node for each NG-RAN cell could be different, there would be much configuration effort to make AF/MB-SMF be aware of whether/how RAN sharing is deployed.

Based on observation 1 and observation 2, solution #2, #7 and #9 are preferred. For solution #9, it is the shared NG-RAN node which decides the primary TMGI and feedback to 5GC/AF. Since NG-RAN nodes are independent to each other, it is possible that the decision of primary TMGI is different in different NG-RAN nodes which make the subsequent announcement very complex. Besides, as evaluated in SA2, solution #9 is non backward compatible. With this, we prefer to consider solution #2 and solution #7.

From our point of view, solution #2 and solution #7 is very similar and there are mainly two differences between the two options. One is the extra information provided to NG-RAN node could be identifier of the broadcast MBS service or associated session ID. For this point, we do not have strong opinion. The other difference is that whether one tunnel or multiple tunnels should be established for the MBS session in RAN sharing scenario. Considering completely the same packets would be duplicated transferred from MB-UPF to NG-RAN node if multiple tunnels corresponding to each PLMN which supports the MBS service are established, we think it is better to avoid the NG-U establishment for each PLMNs. On the other hand, data interruption may happen if only one tunnel is established in case corresponding PLMN decides not to quit the broadcast service. So, one possible solution maybe to establish two tunnels i.e. Primary tunnel and backup tunnel, which could be a balanced option between NG-U resource efficiency and avoidance of data interruption.

Proposal 1: It is proposed to provide feedback to SA2 that solution #2 and solution #7 is desirable. As to the tunnel(s) established between NG-RAN node and MB-UPF for RAN sharing scenario, establishment of two tunnels i.e. Primary tunnel and backup tunnel, could be considered.
2.2 Whether a common solution for broadcast and multicast could be used
In the LS from RAN to RAN3, the guidance from RAN is to focus on the work on the broadcast service for resource efficiency improvement for MBS reception in RAN sharing scenario, and to further coordinate with SA2 on the applicability of the solution to multicast service when needed. Here, we try to make some analysis on whether the solution for broadcast could also apply to multicast.

For efficient MBS resource reception, the key point is the provision of information to NG-RAN node on identification of the different MBS services which aimed at the same MBS content. It could be further divided into two aspects, i.e. Which information is provided to NG-RAN node and how to provide the information the information to NG-RAN node.

2.2.1 Which information should be provided to NG-RAN node?

The intention of providing extra information to NG-RAN node is to let NG-RAN node be aware that the MBS service with different TMGI aimed at the same MBS content and thereby optimize the radio resource usage. For the solutions on the table raised for broadcast service, no matter the information is Identifier of the broadcast MBS service, associated  MBS session ID,TMGI list or a new assigned MOCN TMGI, obviously, in the NG-RAN node, it could be used for both broadcast service and multicast service when make decision on efficient MBS transmission.

Observation 3: Same information could be used for NG-RAN node to identify the MBS services which aimed at the same MBS content for broadcast and multicast.
2.2.2 How to provide the information to NG-RAN node

On how to provide the information to NG-RAN node, since the message the procedure for setup of broadcast and multicast is different, it is natural that different message would be used. Take solutions as an example, currently, the identifier of MBS service for broadcast is transferred to NG-RAN node view Broadcast service setup request message. For multicast, the establishment of shared delivery is triggered by NG-RAN node when the first UE join the multicast session. So, there maybe two options to provide the extra information to NR-RAN node. One is to include the extra information in SM container which could be transferred from SMF to NG-RAN node during join procedure.NG-RAN node could further decide whether to request the establishment of shared tunnel or not and further do the radio resource optimization. The other is to provide the extra information via Distribution Setup Response message when MB-SMF receives the request of shared tunnel establishment.
Nevertheless, if the information is provided by OAM,then no difference on broadcast and multicast.
Observation 4: In case the information is provided by 5GC, the corresponding NGAP message and procedure on support of efficient MBS reception in RAN sharing scenario for broadcast and multicast would be different. For multicast, the information could be provided via either PDU Session Modification procedure or Distribution Setup procedure while it is provided via Broadcast setup procedure for broadcast service.
Proposal: It is proposed to provide the above analysis in RAN3 on the applicability of solutions for broadcast towards multicast.
2.3 Disaggregated scenario for RAN sharing
As discussed in last RAN3 meeting, for disaggregated gNB scenario, based on the discussion in Rel-15, there could be two different cases as below:
Case 1: Both gNB-CU and gNB-DU are shared
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                               Figure 1 Both gNB-differnt CU and gNB-DU are shared

For this scenario, since gNB-CU is share, the shared gNB-CU could know whether the MBS service requested from PLMNs aimed at the same MBS content and thereby decides whether/how to setup radio resources for it.

Observation 5: For the scenario that gNB-CU is shared, it would be the shared gNB-CU decide on the improvement of resource efficiency for MBS reception.

Case 2: Only gNB-DU are shared while each operator owns gNB-CU itself.
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                                           Figure 2:gNB-CUs are separate while gNB-DU is shared

For this scenario, since the gNB-CU of each PLMN is independent deployed with gNB-CU of other PLMNs, gNB-CU does not know whether resources for the MBS sessions from other PLMN which aimed at the same MBS contents are already established or not. Only the shared gNB-DU could decide Whether/how to do the resource optimization with extra information from gNB-CU.From our point of view, the information transferred in NG interface could be reused in F1 interface.
Proposal3: For the case that only gNB-DU is shared, it is proposed to use the same information transferred in NG interface to let gNB-DU be aware of that the MBS context request for different CU aimed at the same MBS content.
3 Conclusion
Based on the discussion in section 2, we have the following proposals

Observation 1：It is more flexible to adopt signalling based solution than configuration based solution.

Observation 2: Considering the RAN sharing deployment in NG-RAN node for each NG-RAN cell could be different, there would be much configuration effort to make AF/MB-SMF be aware of whether/how RAN sharing is deployed.

Proposal 1: It is proposed to provide feedback to SA2 that solution #2 and solution #7 is desirable. As to the tunnel(s) established between NG-RAN node and MB-UPF for RAN sharing scenario, establishment of two tunnels i.e. Primary tunnel and backup tunnel, could be considered.

Observation 3: Same information could be used for NG-RAN node to identify the MBS services which aimed at the same MBS content for broadcast and multicast.

Observation 4: In case the information is provided by 5GC, the corresponding NGAP message and procedure on support of efficient MBS reception in RAN sharing scenario for broadcast and multicast would be different. For multicast, the information could be provided via either PDU Session Modification procedure or Distribution Setup procedure while it is provided via Broadcast setup procedure for broadcast service.
Proposal 2: It is proposed to provide the above analysis in RAN3 on the applicability of solutions for broadcast towards multicast.

The LS is provided in the Annex. Note the LS also includes answer from RAN3 on multicast over RRC-Inactive state which the analysis is provided in [3]
Observation 5: For the scenario that gNB-CU is shared, it would be the shared gNB-CU decide on the improvement of resource efficiency for MBS reception.

Proposal 3: For the case that only gNB-DU is shared, it is proposed to use the same information transferred in NG interface to let gNB-DU be aware of that the MBS context request for different CU aimed at the same MBS content.
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1. Overall Description:

RAN3 thanks SA2 on the LS on FS_5MBS_Ph2 progress. The answer on bullet d of Q1, Q2, Q6 and Q7 are provided below:

Q1: SA2 would also like to understand:

d) Whether the existing QoS parameters of MBS QoS Flow(s) are enough or some additional parameter is needed for NG-RAN to differentiate different MBS session and UE, which can be used by NG-RAN to decide how to deliver the MBS data.

Q2: SA2 would like to receive feedback on the value of such assistance information from RAN perspective?

RAN3’s answer: The core network may provide some assistance information toward the NG-RAN to help deciding whether to use the feature of multicast over RRC INACTIVE. Such assistance information may include at least an indicator whether such mode is allowed.
Regarding the mobility within the RAN Notification Area (RNA), SA2 assumes the UE in RRC Inactive state should be able to continue receiving DL multicast MBS data within its RNA and the solution will be determined by RAN WGs as RRC_INACTIVE mobility is under the remit of RAN WGs.

Q6: SA2 would like to confirm with RAN WGs the above assumption.
RAN3’s answer: It may ordinarily be true, depending on the detail solution adopted in RAN, that the UE in RRC INACTIVE state is able to continue receiving DL multicast data within its RNA, but RAN3 does not see it as a requirement which should be satisfied.
Q7: SA2 would like to know if RAN considers any aspects of the proposed solutions for KI#2 as not feasible or desirable from RAN perspective? 
RAN3’s answer: 
To avoid much configuration efforts and also considering backward compatible support for Rel-17 UE, it is desirable to adopt solution#2 and solution #7 for resource efficiency for MBS reception in RAN sharing scenario. As to the tunnel(s) established between NG-RAN node and MB-UPF for RAN sharing scenario, establishment of two tunnels i.e. Primary tunnel and backup tunnel, could be considered.
Besides, RAN3 also discussed applicability of the solution on broadcast to multicast service and the have the following conclusions:

1 Same information could be used for NG-RAN node to identify the MBS services which aimed at the same MBS content for broadcast and multicast.

2 In case the information is provided by 5GC, the corresponding NGAP message and procedure on support of efficient MBS reception in RAN sharing scenario for broadcast and multicast would be different. For multicast, the information could be provided via either PDU Session Modification procedure or Distribution Setup procedure while it is provided via Broadcast setup procedure for broadcast service.

2. Actions:

To SA2:
ACTION: 
RAN3 kindly asks SA2 to take above into account. 

3. Date of Next TSG-RAN3 Meetings:

TSG-RAN3 Meeting #118
14th – 18th November 2022
Toulouse, France

TSG-RAN3 Meeting #119
27th February – 3rd March 2023
Athens, Greece
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