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This document continues discussing resource efficiency for RAN sharing scenarios for MBS session resources.
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2.1	On information provided to NG-RAN to associate MBS sessions with equivalent content provided by different 5GC
2.1.1	General
Given the discussions at last meeting and the RAN3 view provided to SA2 in  we can assume that Rel-18 will see a solution implemented in specifications that relay on information provided by the 5GCs of the RAN sharing partners.
It is also assumed that respective information needs to be provided by means of additional information on respective interfaces.
2.1.2	Support of different RAN sharing options
Rel-15 introduced MOCN support for 5GS and, as an additional option, support of RAN sharing with multiple Cell-ID broadcast, allowing a combination of both approaches, i.e. multiple Cell-IDs may be associated with multiple PLMN IDs associated with different 5GCs.
In case of aggregated gNB deployment we expect, from specification point of view, no difference between MOCN and RAN sharing with multiple Cell-ID broadcast can be deduce in general - especially for RAN sharing with multiple Cell-ID broadcast, it is a matter of implementation at which level and by which means the logical gNBs are coordinated.
In case of disaggregated gNB deployment, the difference between these scenarios is the level of involvement of the gNB-DU in the functional division of nodal responsibilities:
-	in case of MOCN
-	the gNB-CU to decide whether resource efficiency is applied for the MBS sessions
-	the gNB-CU can make this decision for all cells served by the gNB (as far as applicable, given the case that not all cells are shared or an MBS service area doesn’t span the whole gNB)
-	the gNB-CU is able to select from which 5GC MBS user data is provided via the common MBS session resource
-	in case of RAN Sharing with multiple Cell-ID broadcast
-	the gNB-CU may deduce that another 5GS participating in RAN sharing may request MBS session resources to be established in the shared cells with equivalent content
-	however, in principle, the gNB can only decide on a per-gNB-DU basis whether resource efficiency is applied, as, from a specification point of view, coordination between the logical gNB-CUs would be only possible via the entity coordinating the set of logical DUs serving the shared cells. Due to the multiplicity of gNB-DU it is rather impractical to further pursue respective control schemes on standardisation level resulting in inter-operabilty, not precluding implementation specific schemes.
Observation 1:	In case of aggregated gNB deployment no difference - from specification point of view - is expected between support of MOCN and RAN sharing with multiple Cell-ID. 
The decision to apply resource efficiency can be made on a per-gNB basis.
Observation 2:	In case of disaggregated gNB deployment, only in case of MOCN the decision to apply resource efficiency can be made on a per-gNB basis.
In case of RAN sharing with multiple cell-ID broadcast - from a specification point of view - due to lack of communication between the involved logical gNB-CUs, it can be only expected that the decision to apply resource efficiency is made on a per-gNB-DU basis, not precluding implementations e.g. for coordinating per logical gNB-CU decisions.
2.1.3	Impacted protocol elements
In general, it can be expected that each appearance of the MBS Session ID IE in NGAP, XnAP and F1AP TMGI ID represents a potential candidate to add the additional information to associate MBS Sessions with equivalent content provided by different 5GC has to be added. E.g.:
-	in NGAP
-	Broadcast Session Setup Request and Distribution Setup Response are the main messages to include the new information, indicating the possibility to apply resource efficiency. Once the information is provided to the gNBs, there is no need to repeat the information.
-	Receiving the Broadcast Session Release Request from one 5GC while the other 5GC keeps the broadcast session ongoing would be the message to let the gNB understand that a sharing partner has quit.
-	There is no “single-message” equivalent for a multicast session, apart from all UEs served by one of the sharing 5GC leaving gradually the session and “deserting” the multicast context in the gNB.
-	Broadcast Session Modification Request and Multicast Session Update Request would be the messages to allow that during an ongoing broadcast session or during the lifetime of a multicast context in the gNB sharing partners have joined to allow applying resource efficiency. If this scenario should be supported needs to be further discussed.
-	no need to add the new information in Multicast Group Paging, the MBS Session ID to be included in the paging records is supposed to be the “legacy” information and the new information wouldn’t add to resource efficiency. 
-	at Handover Resource Preparation, the new information should be provided in the MBS Active Session Information Source to Target List IE to enable resource efficiency being applied at the target gNB if MBS Session resources for a multicast session have been established already for UEs served by other sharing partners
-	in XnAP
-	in Handover Request, in the MBS Session Information List, to enable resource efficiency being applied at the target gNB if MBS Session resources for a multicast session have been established already for UEs served by other sharing partners.
-	it is not expected to be absolutely necessary in RAN Multicast Group Paging, unless, in case “native” TMGIs are used, it is envisaged to avoid multiple XnAP message to be sent.
-	in F1AP
-	it is not expected to be absolutely necessary in Multicast Group Paging, unless, in case “native” TMGIs are used, it is envisaged to avoid multiple F1AP message to be sent.
-	the Broadcast Context Setup Request and the Multicast Context Setup Request should carry the gNB-CUs decision to apply resource efficiency by indicating multiple TMGIs, in case “native” TMGIs are signalled, i.e. allow additional MBS Session IDs to be indicated.
-	if it shall be supported that sharing partners enter and leave then the Broadcast Context Modification Request and the Multicast Context Modification Request should carry respective “add” and “leave” information.
-	also the Multicast Distribution Setup message should carry the MBS Session IDs associated to the common shared F1-U resource.
-	in E1AP
-	the standard should enable the gNB-CU-UP to understand d
Proposal 3:	It is proposed to use the initial analysis in section 2.1.3 to start listing potential specification impact for both, multicast and broadcast related protocol elements, along the following principles:
a) review all occurrences of MBS Session ID and the necessity to include the new MBS session association information.
b) consider the case of entering and leaving RAN sharing/resource efficiency partners
c) consider multicast mobility scenarios that might require inclusion of the new MBS session association information.
2.2	On receiving different MBS session information or different requests from the sharing 5GCs
2.2.1	Receiving Broadcast/Multicast Session management message for a subset of the sharing 5GCs only
If the gNB receives the request for setup/activate MBS session resources from a subset of the sharing 5GCs, then the gNB should not setup/activate resources to be consumed by UEs served by the 5GCs that did not request to setup/activate resources.
It is questionable whether such situation represents a true use case, but it appears to be logical to follow the above principle form a specification point of view.
The same holds for releasing/deactivating MBS session resources
Proposal 4:	The gNB shall only setup/activate MBS Session Resources for the 5GCs that requested the gNB to do so.
Proposal 5:	The gNB shall only release/deactivate MBS Session Resources for the 5GCs that requested the gNB to do so.
2.2.2	Receiving different QoS parameters from the sharing 5GCs
It is possible that the gNB received different QoS parameters from (each of) the sharing 5GCs. It should be regarded as an implementation manner in which way the gNB behaves. We would suggest to leave it up to gNB’s implementation how to cope with this situation.
Proposal 6:	It is left to the gNB’s implementation how to cope with different QoS parameters received from the sharing 5GCs.
2.2.3	Receiving only partly-overlapping MBS service area information from the sharing 5GCs
It is possible that each sharing operator defines the MBS service area in a different way and that in areas, although RAN shared, only a subset of 5GCs provide the MBS session. It is suggested to no establish MBS session resources for those 5GCs for which the RAN resources are outside the 5GC’s definition of the MBS service area.
Proposal 7:	If a RAN shared area is outside the MBS service area definition of a sharing 5GC, no MBS session resources should be established for those 5GCs.
2.2.4 Coordination of Areas Sessions
In theory, there are two possibilities:
-	either, the sharing 5GC coordinate the Area Session IDs and the gNB can rely that the same Area Session ID refers to identical content provided from the sharing 5GC
-	or the sharing 5GC do not coordinate their Area Session ID allocation and the 5GCs would need to provide yet another “association information” in addition to the Area Session ID
We assume that the latter is the case and that also the area definitions of the Area Sessions are identical.
Whatever the decided scheme is in the end, stage-3 has to define what to do in case the Area Session related information is contradicting.
The least complex approach would be to reject any contradicting indication from the 5GCs, but probably it would be beneficial to further consider the case before a decision is made.
Proposal 8:	Discuss further on how to the gNB should cope with contradicting Area Session information and the related assumptions on how the 5GCs are coordinated to that respect.
2.3	On NG-U resource efficiency
We are aware of discussions (probably still ongoing) in SA2 on whether resource efficiency should also apply for NG-U resources. 
We have been advocating to enable a certain flexibility, to allow e.g. 
-	the gNB to either setup NG-U resources per sharing 5GC and by that enable a certain resiliency against MB-UPF failures or operators quitting the RAN sharing/leaving the sharing group.
-	support of RAN sharing for only parts of the gNBs or parts of cells served by a gNB and allow to apply certain schemes for minimisation of data loss.
We believe that Rel-18 specification should allow all of the various scenarios from which a possible subset is listed above.
Proposal 9:	It shall be possible for a gNB to select the 5GCs from which the (identical) content of the MBS sessions is transported.
Observation 10: By default, a gNB should be able to establish NG-U resources to as many sharing 5GC it decides to, protocol additions are expected to enable a gNB deciding not to.
2.4	On the ability to apply minimisation of data loss in various scenarios
Minimisation of data loss may be a challenge in case the UE moves from an area where RAN sharing with resource efficiency is applied towards an area where it is not, if this implies that the MB-UPF that provided MBS user data to the shared area does not any more provide MBS user data to the non-shared area.
This scenario represents a situation which we (deliberately?) neglected in Rel-17, i.e. the case of on inter-MB-UPF mobility. 
While it might be expected that still synchronisation of user data provision is still achieved in a sufficient manner, it cannot be assumed that the UE can rely on observing PDCP SNs to e.g. detect duplications and lost data.
Another scenario is when a sharing 5GC quits sharing MBS resources/RAN sharing and the MBS user data is provided by that (quitting) 5GC. In order to apply a certain resilience it was suggested in the previous chapter to establish at least one back-up shared NG-U tunnel.
Due to the lack of inter-MB-UPF coordination it is believed that mobility performance lies in the hands of adequate user data stream synchronisation to minimise the glitch potentially introduced my such kind of mobility.
We do not foresee any additional, useful protocol work to be performed. 
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3	Conclusion and Proposals
We have further developed considerations on how to perform specification work for enabling resource efficiency for RAN sharing scenarios for MBS session resources.
The discussion can be summarised in the following observation and proposals:
Observation 1:	In case of aggregated gNB deployment no difference - from specification point of view - is expected between support of MOCN and RAN sharing with multiple Cell-ID. 
The decision to apply resource efficiency can be made on a per-gNB basis.
Observation 2:	In case of disaggregated gNB deployment, only in case of MOCN the decision to apply resource efficiency can be made on a per-gNB basis.
In case of RAN sharing with multiple cell-ID broadcast - from a specification point of view - due to lack of communication between the involved logical gNB-CUs, it can be only expected that the decision to apply resource efficiency is made on a per-gNB-DU basis, not precluding implementations e.g. for coordinating per logical gNB-CU decisions.
Proposal 3:	It is proposed to use the initial analysis in section 2.1.3 to start listing potential specification impact for both, multicast and broadcast related protocol elements, along the following principles:
a) review all occurrences of MBS Session ID and the necessity to include the new MBS session association information.
b) consider the case of entering and leaving RAN sharing/resource efficiency partners
c) consider multicast mobility scenarios that might require inclusion of the new MBS session association information.
Proposal 4:	The gNB shall only setup/activate MBS Session Resources for the 5GCs that requested the gNB to do so.
Proposal 5:	The gNB shall only release/deactivate MBS Session Resources for the 5GCs that requested the gNB to do so.
Proposal 6:	It is left to the gNB’s implementation how to cope with different QoS parameters received from the sharing 5GCs.
Proposal 7:	If a RAN shared area is outside the MBS service area definition of a sharing 5GC, no MBS session resources should be established for those 5GCs.
Proposal 8:	Discuss further on how to the gNB should cope with contradicting Area Session information and the related assumptions on how the 5GCs are coordinated to that respect.
Proposal 9:	It shall be possible for a gNB to select the 5GCs from which the (identical) content of the MBS sessions is transported.
Observation 10: By default, a gNB should be able to establish NG-U resources to as many sharing 5GC it decides to, protocol additions are expected to enable a gNB deciding not to.
Proposal 11:	Agree that no additional specification work is envisaged to further optimizing mobility performance if the MBS user data source for a UE effectively changes to another MB-UPF.
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