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1 Introduction

In last RAN3 meeting, there are some discussions on various aspects related to resource efficiency on 

MBS reception in RAN sharing scenario without conclusion made. This contribution makes analysis on 

these issues and provides corresponding proposals.  
2 Discussion
2.1 Common issues on resource efficiency for MBS reception 

NG-U tunnel establishment
Three options were proposed on how to establish NG-U tunnel(s) for broadcast service in RAN sharing scenarios:

· Option 1: establish the NG-U tunnels for each session for different PLMNs.
· Option 2: establish only one NG-U tunnel for multiple session from different PLMNs.
· Option 3: establish one primary NG-U tunnel and one backup NG-U tunnel for multiple sessions from different PLMNs.
During the offline discussion in last RAN3 meeting, views are split on which option should be adopted. Some views are that all options should be allowed to support flexible implementation with the Pros and Cons of each solution in mind. Then looking at the current Broadcast Session Setup procedure, NG-RAN node could optionally provide the GTP-U tunnel address to 5GC.It seems all of the three options could be supported without change to current specification. 

Observation 1: Current specification allows establishment of one or several NG-U tunnels for the same broadcast service from different PLMNs.
And thereby, we have the following proposal:

Proposal 1: It is proposed that NG-RAN node could decides which option is adopted i.e.one NG-U tunnel or multiple NG-U tunnel by implementation.

MBS Service Area
Before we discuss on MBS service area in RAN sharing scenario, one issue we needs to discuss first is whether it could be assumed that the MBS service area information provided by different PLMN is completely the same. From our point of view, such assumption brings limitation on the really deployment or configuration. For example, it could not be precluded that operator 1 may decide to broadcast the MBS service in cell A,B and C while  operator 2 decide to broadcast in cell A and B. Another example is that it is possible that not all cells are shared in one NG-RAN node. So, the following is observed:
Observation 2: It is possible that NG-RAN node receives multiple Broadcast Session Setup Request messages for the same MBS service with different MBS service area from different PLMNs.  

For broadcast service, there are two types i.e. location dependent and location independent. Then for the scenario in observation 2, the two types are analyzed separately.
1) Location independent

For this type of broadcast service, the 5GC would only provide the MBS service area information to NG-RAN node. Based on observation 2, NR CGI list or TAI list included in MBS service area information from different PLMN may be different. However, there is no problem brought since NG-RAN node just decides whether to support resource efficiency for MBS reception in RAN sharing scenario for one specific cell based on whether this cell is included in the NR CGI list or belongs to the TAIs in TAI list provided by the 5GC from different PLMNs.

Proposal2 ：For location independent broadcast service, in case the MBS service area information provided by 5GC from different PLMN is not completely the same, NG-RAN node could decide whether to support improvement of resource efficiency for one specific cell based on whether the cell is included in the NR CGI list or belongs to the TAIs in TAI list provided by the 5GC from different PLMNs.
2) Location dependent

For location dependent broadcast service, as discussed in last RAN3 meeting, it is possible that MB-SMF from different PLMN may allocate different MBS Area Session ID for the cells belong to the same MBS Service Area Information. In this case, it is not correct to correlate the location dependent MBS session area from different PLMN based on the MBS Area Session ID. Instead, the NG-RAN node could decide whether the MBS Area Session ID allocated by different PLMN aimed to deliver the same broadcast data based on whether there is overlapping for the MBS Service Area identified by the corresponding MBS Area Session ID.
Proposal 3: For location dependent broadcast service, the NG-RAN node could decide whether the MBS Area Session ID allocated by different PLMN aimed to deliver the same broadcast data based on whether there is overlapping for the MBS Service Areas identified by the corresponding MBS Area Session IDs.

S-NSSAI/QoS parameters
Another issue discussed in last RAN3 meeting is how NG-RAN node handles if the S-NSSAI or QoS parameters from different PLMNs for the same MBS service are different. From our point of view, it should not happen frequently since the QoS parameters and S-NSSAI are assigned based on requirement of the service. Even it happens, when NG-RAN node receives the first Broadcast Session Setup Request message, it would start delivering the corresponding broadcast service based on the parameters included. Then, in the subsequent Broadcast Session Setup Request message received from other PLMNs, if the parameters are different, it could depends on gNB implementation on whether it would make some update on scheduling for the Broadcast service.
Proposal 4：NG-RAN node would start deliver the broadcast service based on the S-NSSAI/QoS parameter received in the first Broadcast Session Setup Request message.It is up to gNB implementation if different S-NSSAI/QoS parameters are received in the subsequent Broadcast Session Setup Request message.

Whether there is need to increased size for the MBS-NeighbourCellList.

For this issue, we have already send a LS to RAN2,it depends on the discussion in RAN2.
2.2 Open issue for solutions on the table
Whether it would be regarded as an abnormal case for a Rel-17 gNB when receiving a foreign TMGI.
In last RAN3 meeting, it was ever discussed whether it would be regarded as an abnormal case for a Rel-17 gNB to receive a “foreign” TMGI. In current specification, there is no description on the behavior of NG-RAN node when it receives a TMGI including a PLMN ID which is not supported. So, it would depend on NG-RAN node implementation on how it reacts i.e. either deliver the broadcast service as requested or reject the request. If the behavior of NG-RAN node is latter, then there would be backward compatibility issue here. Of course, we also admit that Rel-17 MBS feature is still not deployed and it is possible to define the behavior of NG-RAN node to admit the Broadcast service regardless the PLMN ID included in TMGI is native or not in Rel-17 spec. From our perspective, we have slight preference on not touching REL-17 specification because of the new feature introduced in Rel-18.
Proposal 5: It depends on gNB implementation whether broadcast service setup procedure would be rejected if a non-native TMGI is included which may bring backward compatibility issue.
Whether a Rel-17 shared gNB would allocate different or the same MTCH resources for the MBS sessions from different PLMNs with the same TMGI?
If it is OK for majority to clarify that NG-RAN node would deliver the Broadcast service regardless of “native” PLMN or “foreign” PLMN in REL-17,we are also fine.Then another question arises: For a REL-17 shared gNB, if it receives multiple Broadcast Session Setup Request message from different PLMN with the same TMGI, would the gNB allocate different MTCH resources for the MBS sessions with same TMGI while from different PLMNs? 
Proposal 5bis: It is proposed to discuss whether a Rel-17 shared gNB would allocate different or the same MTCH resources for the MBS sessions from different PLMNs with the same TMGI.
2.3 Disaggregated gNB scenario

In last RAN3 meeting, there were also some discussions on how to support resource efficiency in RAN sharing scenario. Since there is still some ambiguity existing for solution 29, the following analysis focus on the cases that solution 2&7 is adopted.
Whether/how to let gNB-DU be aware of that multiple MBS sessions aimed to the same MSB service
For Solution 2&7, as discussed last RAN3 meeting, it depends on whether gNB would provide all PLMNs/SNPNs which support the MBS services in MCCH. If RAN2 decides to only provide one of the TMGIs in MCCH, then only gNB-CU needs to be aware of the situation and one Broadcast Session setup procedure between gNB-CU and gNB-DU is enough. In this case, improvement of resource efficiency is transparent to gNB-DU and no F1AP impact.

On the other hand, if RAN2 decides to provide all the PLMNs which support the MBS service in MCCH, gNB-CU should inform gNB-DU that the different TMGIs aimed to the same MSB service. At the same time,in the Gnb-CU-CP side, it should allocate the same MRB for different MBS session delivering the same broadcast service.

Proposal 6: For solution 2&7, if RAN2 decides to provide all the PLMNs which support the MBS service in MCCH, gNB-CU should inform gNB-DU that the different TMGIs aimed to the same MSB service. Otherwise, improvement of resource efficiency is transparent to gNB-DU.
MRB allocation

For MRB allocation, in case gNB-CU is shared, it is natural that the same MRB is allocated in the shared gNB-CU. However, if the gNB-CU is not shared, it is hard for different gNB-CUs to allocate the same MRB for different MBS sessions. In this case, one possible solution is that gNB-DU use the MRB ID allocated by the first gNB-CU which request to establish the broadcast session and inform to other gNB-CUs which request to setup broadcast sessions aimed to the same MBS services.
Proposal 7: For solution 2&7, in case both gNB-CU and gNB-DU are shared,gNB-CU allocates the same MRB ID for different MBS sessions. In case only gNB-DU is shared,gNB-DU use the MRB ID allocated by the first gNB-CU which request to establish the broadcast session and inform to other gNB-CUs which request to setup broadcast sessions aimed to the same MBS services later.
3 Conclusion
Based on the discussion in section 2, we have the following proposals

Observation 1: Current specification allows establishment of one or several NG-U tunnels for the same broadcast service from different PLMNs.
Proposal 1: It is proposed that NG-RAN node could decides which option is adopted i.e.one NG-U tunnel or multiple NG-U tunnel by implementation.

Observation 2: It is possible that NG-RAN node receives multiple Broadcast Session Setup Request messages for the same MBS service with different MBS service area from different PLMNs.
Proposal2 ：For location independent broadcast service, in case the MBS service area information provided by 5GC from different PLMN is not completely the same, NG-RAN node could decide whether to support improvement of resource efficiency for one specific cell based on whether the cell is included in the NR CGI list or belongs to the TAIs in TAI list provided by the 5GC from different PLMNs.
Proposal 3: For location dependent broadcast service, the NG-RAN node could decide whether the MBS Area Session ID allocated by different PLMN aimed to delivering the same broadcast data based on whether there is overlapping for the MBS Service Areas identified by the corresponding MBS Area Session IDs.

Proposal 4：NG-RAN node would start deliver the broadcast service based on the S-NSSAI/QoS parameter received in the first Broadcast Session Setup Request message.It is up to gNB implementation if different S-NSSAI/QoS parameters are received in the subsequent Broadcast Session Setup Request message.

Proposal 5: It depends on gNB implementation whether broadcast service setup procedure would be rejected if a non-native TMGI is included which may bring backward compatibility issue.

Proposal 5bis: It is proposed to discuss whether a Rel-17 shared gNB would allocate different or the same MTCH resources for the MBS sessions from different PLMNs with the same TMGI.
Proposal 6: For solution 2&7, if RAN2 decides to provide all the PLMNs which support the MBS service in MCCH, gNB-CU should inform gNB-DU that the different TMGIs aimed to the same MSB service. Otherwise, improvement of resource efficiency is transparent to gNB-DU.
Proposal 7: For solution 2&7, in case both gNB-CU and gNB-DU are shared,gNB-CU allocates the same MRB ID for different MBS sessions. In case only gNB-DU is shared,gNB-DU use the MRB ID allocated by the first gNB-CU which request to establish the broadcast session and inform to other gNB-CUs which request to setup broadcast sessions aimed to the same MBS services later.
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