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Abstract of the contribution: This paper clarifies the concept of MB-SMF service area and clarifies the handling of MBS service area larger than MB-SMF service area during MBS session create/update.
1 Discussion
1.1 MB-SMF Service Area and SMF Service Area
TS 23.247 mentions MB-SMF Service Area in clause 5.3.2.15.2:
[bookmark: _Toc131154824][bookmark: _Toc138249249]
5.3.2.15.2	Extensions to NF profile at NRF
In addition to the NF profile contents defined in clause 6.2.6.2 of TS 23.501 [5], the NF profile in the NRF contains the following content:
-	For MB-SMF, the NF profile may include MB-SMF service area, MBS Session ID(s), Area Session ID(s) and corresponding MBS service area(s) if available.
[Observation-1] MB-SMF Service Area is used but not defined.

TS 23.501 specifies the following regarding SMF service area for handling of PDU Session:

3.1	Definitions
…
[bookmark: _Hlk144328134]SMF Service Area: The collection of UPF Service Areas of all UPFs which can be controlled by one SMF.
UPF Service Area: An area consisting of one or more TA(s) within which PDU Session associated with the UPF can be served by (R)AN nodes via a N3 interface.
5.34	Support of deployments topologies with specific SMF Service Areas
5.34.1	General
When the UE is outside of the SMF Service Area, or current SMF cannot serve the target DNAI for the traffic routing for local access to the DN, an I-SMF is inserted between the SMF and the AMF. The I-SMF has a N11 interface with the AMF and a N16a interface with the SMF and is responsible of controlling the UPF(s) that the SMF cannot directly control. The exchange of the SM context and forwarding of tunnel information if needed are done between two SMFs directly without involvement of AMF.
[Observation-2] The concept of SMF Service Area is specified to support deployments topologies for PDU Session handling. 
[Observation-2a] The UPFs in one SMF Service Area can be served by (R)AN nodes via a N3 interface in that area. 
[Observation-2b] An SMF in one SMF Service Area cannot control UPF(s) in another SMF Service Area. 


1.2 Interaction between MBS and Support of deployments topologies 
TS 23.247 specifies the following:
4.1	Overview of multicast and broadcast communication
…
Interaction between Multicast/Broadcast Service and support of deployments topologies with specific SMF Service Areas is not specified in this Release.
The use of “specific SMF Service Area” above may give the interaction is only related to UE join/leave request via PDU Session signaling, however, the interaction is also related to MBS session creation over different MB-SMF Service Areas for both multicast MBS Session (for local service) and broadcast MBS Session (for local or location dependent services).
Similar to the concept of SMF Service Area, the MB-SMF(s) in one MB-SMF Service Area cannot control the MB-UPFs in another MB-SMF Service Area. 
To clarify the concept of MB-SMF Service Area, the following is proposed:
[Proposal-1] Clarify the concept of MB-SMF service area by referring to the definition of “SMF Service Area”.

1.3 How to handle MBS Session creation/update with MBS Service Area crossing multiple MB-SMF Service Areas (in case it happens)?
[bookmark: S2-2309746]In SA2#158 meeting, SA2 responded to SA6 in S2-2309746 that it was left for further discussion in SA2 how to handle MBS Session creation/update if the MBS Service Area includes areas belonging to multiple MB-SMF Service Areas.
At MBS Session creation/update (for either multicast or broadcast MBS Session), if the MBS Service area included in the request consists of areas belonging to multiple MB-SMF Service Areas, it implies misconfiguration in the AF and/or in 5GS. If such misconfiguration ever happens, the proposal is to let NEF/MBSF accept the supported area in the request and return the not-supported area to the AF.
[Proposal-2] During MBS Session creation or update, if the MBS Service Area consists of areas crossing multiple MB-SMF Service Areas, the NEF or MB-SMF accepts the supported area in the request and return the non-supported areas to the AF.

1.4 Location dependent MBS Session with MBS Service Areas belonging to different MB-SMF Service Areas?
There was also discussion in SA2#158 meeting whether location dependent MBS Session with MBS Service Areas belonging to different MB-SMF Service Areas can be supported.
Illustrated in Figure 1 is an example of location dependent MBS Session involving two MB-SMF Service Areas. 
[image: ]
[bookmark: _Ref144658745]Figure 1 Location dependent MBS Session crossing multiple MB-SMF Service Areas
For multicast MBS Session, as UE join/leave handling via PDU Session involving I-SMF is not supported, therefore location dependent MBS session crossing multiple MB-SMF service areas cannot be supported.
For broadcast MBS Session, there is no UE specific signaling involved thus the limitation due to I-SMF involvement does not apply. However, support of location dependent broadcast MBS Session in different MB-SMF Service Areas require some enhancement, see below:
Take the scenario in Figure 1 as example, assume that the AF creates the first location dependent session in MB-SMF Service Area A (denoted as “Area Session A”) with TMGIA. If the AF continues to create the area session in MB-SMF Service Area B (denoted as “Area Session B”), MB-SMFB will receive TMGIA (allocated by MB-SMFA). MB-SMFB should be enhanced to accept TMGIA which is not allocated by itself. 
And, to avoid overlapping TMGI value allocated by MB-SMFA and MB-SMFB, the TMGI value range must be segmented properly in MB-SMFA and in MB-SMFB.

[Proposal-3] It is proposed to clarify that an MB-SMF, when receiving broadcast MBS Session request with location dependent indication and TMGI not assigned by itself, may accept the request based on configuration.
[Proposal-3a] It is proposed to add a note that TMGI value ranges need to be segmented properly in MB-SMFs in different MB-SMF Service Areas.

1.5 Implication to handle local broadcast MBS service crossing multiple MB-SMF Service Areas as location dependent service
If local MBS service is delivered to multiple MB-SMF Service Areas, the AF will need to create multiple MBS Session Sessions towards each MB-SMF Service Area. 
In order not to impact the UE, the AF will have to handle the local service as location dependent service. However, this is not conceptually aligned with the definition of location dependent service, as in the former the same content is delivered to the different MB-SMF service areas, while in the latter content delivered to the different MB-SMF Service Areas are different. 
[Implication-1] If local MBS service involving multiple MB-SMF Service Areas is handled as location dependent service, it is not conceptually correct. 
[Proposal-4] It is proposed to add note that local broadcast service over multiple MB-SMF Service Areas can be achieved using procedure of location dependent service, but the content in different MB-SMF Service Areas is the same (i.e. not location dependent).   

2 Proposal
[Proposal-1] Clarify the concept of MB-SMF service area by referring to the definition of “SMF Service Area”.
[Proposal-2] During MBS Session creation or update, if the MBS Service Area consists of areas crossing multiple MB-SMF Service Areas, the NEF or MB-SMF accepts the supported area in the request and return the non-supported areas to the AF.
[Proposal-3] It is proposed to clarify an MB-SMF, when receiving broadcast MBS Session request with location dependent indication and TMGI not assigned by itself, may accept the request based on configuration.
[Proposal-3a] It is proposed to add a note that TMGI value ranges needs to be segmented properly in MB-SMFs in different MB-SMF Service Areas.
[Proposal-4] It is proposed to add note that local broadcast service over multiple MB-SMF Service Areas can be achieved using procedure of location dependent service, but the content in different MB-SMF Service Areas is the same (i.e. not location dependent).   

See TS 23.247 CR S2-2310674 (only Rel-18).
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