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Abstract of the contribution:
This paper discusses the handling of unsupported MBS service area.

1. Introduction
As per SA2 agreed CR S2-2311705 (CR#0331), NEF/MBSF uses the MBS service area to discover the candidate MB-SMF.
In the last SA2# 159 meeting, S2-2311901 (CR#0275) was agreed. It addresses the support for MBS session creation where an MBS service area is not covered by the MB-SMF service area of a single MB-SMF, and an MBS session modification, where an MBS service area is modified in such a manner that it no longer is covered by the MB-SMF service area of a serving MB-SMF. To achieve this, two main changes in the procedure are introduced.
1) In case the NEF/MBSF discovers MB-SMF with use of MBS service area, and if the MBS service area cannot be covered by the MB-SMF service area of a single MB-SMF, the NEF/MBSF rejects the request with an error information indicating that the MBS service area cannot be covered by the MB-SMF service area of a single MB-SMF. As a consequence, subsequent steps of the procedure are not executed.
2) If a request for MBS session creation or update reaches an MB-SMF and if the MBS service area cannot be covered by service area of a single MB-SMF then the MB-SMF reduces the MBS service area to be within the MB-SMF service area and proceeds with the procedure using reduced MBS service area. In response to the request, the MB-SMF includes result information in the response indicating that the MBS service area cannot be covered by the MB-SMF service area of a single MB-SMF, and includes the Information of area reduction that relates to the reduced MBS service area.
For 1), there is following note captured in the S2-2311901
NOTE X:	It is up to stage 3 to decide whether MBS area information can be provided.
For 2), there is following note in captured the S2-2311901
NOTE X:	Details of the Information of area reduction is defined by stage 3.
CT3 is required to align and provide possible solutions to align with the SA2 agreements.
Use case: One of the applications of 5MBS services is in the public safety scenario, where an emergency or public safety related information needs to be sent across a region. In such a case its very important that the message is reachable across the entire area as requested by the AF. Else, if some area does not receive the message but the AF considers that it has already sent the message in that region, it may lead to catastrophe. Hence, its very important and crucial that the AF is aware of the area covered for the MBS service. 
Discussion:
 As usual, NEF shall handle the translation of the service area(s) (SA) information between internal and external format as and when required.
In the deployment scenarios where the NEF is defined for a particular region/location. The question might arise on how AF knows which NEFs to contact. This could be solved with Common API Framework (CAPIF) or AF pre-reconfigured with NEF information for a particular region/location.
MB-SMF discovery:
The NEF/MBSF can discover the MB-SMF serving an MBS service area by sending an NF Discovery request including either of the following parameters.
1. The tai parameter:
· NRF returns MB-SMF profile(s) supporting at least the requested tai; the returned MB-SMF profile(s) contains the full list of TAIs supported by the MB-SMF. 
· Further the NEF/MBSF can check if the MB-SMF supports all the MBS service area. If not, the NEF/MBSF could in principle issue another NF Discovery request with another TAI of the MBS service area to discover other MB-SMF profiles. 
1. The tai-list parameter:
· NRF returns MB-SMF profiles that support all the tai in the list, or none if none supports all the requested TAIs
1. The tai-list parameter and nf-tai-list-ind (possible from Rel-18 onwards):
· NRF returns MB-SMF profiles that support at least one tai in the list, several MB-SMF profiles may allow to support different sub-tai lists.

Now, let us focus on the issues raised at the beginning of this paper. For the first main change 1) listed above, we propose three possible solutions listed below:
I. NEF/MBSF responds with error information only:
In case NEF/MBSF discovers MB-SMF with use of MBS service area, and MBS service area cannot be covered by the MB-SMF service area of a single MB-SMF, the NEF/MBSF rejects the request with an error information indicating that the MBS service area cannot be covered by the MB-SMF service area of a single MB-SMF. This error can be an application level error. Moreover, no other additional information is provided with the request rejection.

In this case AF knows the cause of error/rejection (requested MBS SA is too large to be covered by single MB-SMF) but has no clue on how to solve the issue in efficient manner. At best AF can send subsequent requests by blindly reducing the MBS service area. Obviously this could again lead to rejection due to the same reason in case the requested MBS service area still cannot be served/covered by a single MB-SMF.

[bookmark: _Hlk149837043]For this solution NEF/MBSF may use option b) the tai-list parameter while querying NRF, to easily determine the MB-SMF.
Observation 1: It seems beneficial to include additional information (with information regarding reduced MBS service area that can be served by single MB-SMF) in the error response from NEF/MBSF when AF requested MBS service area cannot be served by single MB-SMF.

II. NEF/MBSF responds with error information and provides reduced area that can be covered by single MB-SMF:
NEF/MBSF rejects the request with error information indicating that the MBS service area is larger than the MB-SMF service area of a single MB-SMF and provides additional information on supported reduced MBS area covered by the selected (single) MB-SMF. The selection of MB-SMF is implementation dependent, one of the selection policies could be the MB-SMF covering the largest MBS area requested. 

With the information of reduced supported MBS area returned by NEF/MBSF, AF may trigger a new MBS session creation with reduced area and/or establish location dependent service. Furthermore, for the remaining MBS service area (MBS service area requested by AF initially – reduced supported area returned in response) AF can initiate a new MBS session creation. In case, this reduced MBS service area requested is larger than the MB-SMF service area of a single MB-SMF then NEF/MBSF responds with the error information and provides additional information on reduced MBS area that can be supported by a single MB-SMF, and thus the cycle continues.

As opposed to proposed solution I, here AF not only knows the cause of error/rejection but also has additional information in form of reduced MBS service area that can be supported with a single MB-SMF. As explained, this helps AF to make a new MBS session creation with reduced area and/or establish location dependent service. However, this solution may require multiple sequential requests so that the MBS service can be provided to the whole MBS service area requested by AF in the first request.

For this solution NEF/MBSF may use any of option a), b), c) while sending an NF Discovery request to NRF, for determination of the MB-SMF.

At last, even though this solution may result in multiple sequential requests from AF, the current specification provides a great support and minimal changes are needed.

Observation 2: Solution 2 is simple in terms of implementation at NEF, but requires multiple requests from AF to cover the complete MBS service area,

III. NEF/MBSF responds with error information and provides list of reduced area that can be supported by MB-SMF(s)

A more sophisticated solution wherein, NEF/MBSF discovers MB-SMF with use of MBS service area, and MBS service area cannot be covered by the MB-SMF service area of a single MB-SMF, NEF/MBSF responds with error information and provides as additional information a list of reduced area that can be supported by MB-SMF(s). This solution is logical extension of the solution II. Herein, the list contains entries with reduced MBS service areas, each of which can be individually supported by unique, MB-SMF. Thus, upon reception of this list, AF can trigger new MBS session creation requests with reduced areas and/or establish location dependent service. Thus, as compared to solution II where multiple sequential requests may be required, herein with only one rejection (due to MBS service area cannot be served by single MB-SMF) the MBS service could be provided to the whole MBS service area requested by AF in the first request.

For this solution NEF/MBSF may use option c), or by repeating the option a) for the TAI(s) of the requested MBS service area that are not supported by the MB-SMF profiles returned by the NRF.

As stated at the beginning, this solution is complex and requires more computation at NEF/MBSF for translation of each MB-SMF service area into external MBS service area that can be used in independent request by the AF. (for example, if there MBS service area can be covered by three different MB-SMF(s), then NEF needs to translate MB-SMF service area of each of the MB-SMF into list of external area(s), with each entry of the list mapped to individual MB-SMF service area, that AF can use in subsequent requests).
Observation 3: Solution 3 even though does not require multiple requests from AF to learn about different MB-SMF(s) that can serve the MBS service area but requires complex implementation at NEF for each MB-SMF service area translation into list of external areas sent to the AF. 
For the second main change 2) listed above following additional procedure is followed:
In response to the MBS session creation or update when MBS service area cannot be covered by service area of the single MB-SMF then the MB-SMF reduces the MBS service area to be within the MB-SMF area and proceeds with the procedure using reduced MBS service area. In response MB-SMF provides the reduced area that is covered by the MB-SMF. With this information from MB-SMF, for the remaining area (MBS service area requested by AF - reduced area returned in response) AF can initiate a new MBS session creation.
Observation 4: Reduced area included in MB-SMF response in case MBS session creation or update when MBS service area cannot be covered by service area of the single MB-SMF aids AF in subsequent requests.

2. Conclusion
Proposal 1: Along with error information additional information of reduced area supported by single MB-SMF is to be provided by NEF/MBSF when MBS service area cannot be covered by service area of the single MB-SMF based on above discussed solution 2 or solution 3.
Proposal 2: Reduced area is to be included in MB-SMF response in case MBS session creation or update when MBS service area cannot be covered by service area of the single MB-SMF.

