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Abstract: In SA2#157 meeting, the issue of the selected MB-SMF cannot covering the requested MBS service area was raised by SA6. This document is trying to discuss the current mechanism and propose the way forward. 
1. Introduction
In SA2#157 meeting, there is an incoming LS from SA6 (S2-2306330) with asking SA2/CT3/CT4 for the issue of MBS service area. 
	SA6 would like to ask SA2, CT3 and CT4 the following questions:
Q1. SA6 would like to ask SA2 whether the AF/NEF will interact with the NRF to re-select the capable MB-SMF during the MBS session update with requested MBS service area?
Q2. SA6 would like to ask CT3 and CT4 to clarify the scenario(s) when the error “UNKNOWN_MBS_SERVICE_AREA 404 Not Found The requested MBS service area (e.g. identified by the Area Session ID) cannot be found.” in 3GPP TS 29.522 can occur? Is the MBS service area not found in MB-SMF, NRF or NEF? Can it occur during MBS session update?  
Q3. SA6 would like to ask SA2 to confirm whether the scenarios described above from SA6, CT4 and CT3 can occur during MBS session update. If yes, what are the mechanism(s) defined by SA2 to be employed to overcome an MBS session update failure? 



The MB-SMF re-selection is not supported, and in the residual part of this document, we provide the analyses and generate the conclusion as mentioned in clause 3. 
2. Discussion
[bookmark: _Toc138249690]2.1	Issues and Existing Mechanism
The issue mentioned by SA6 is mainly for the case when the requested MBS service area cannot be "covered" by the MB-SMF, as shown by the following figure:
[image: ]
Figure 2.1-1: Example of the problem raised by SA6 (S2-2306330).
And this may not be the case of the rare since 1) it is not realistic to assume MB-SMF has the coverage of the whole PLMN (as "all PLMN"), and 2) it is not realistic to assume AF can always have the "precise" prediction on MBS Service Area, since it is associated to the distribution of the UEs (which would be very dynamic and hard to be predicted). It is worthwhile to address this.
Observation 1: It is possible that the requested MBS Service Area from AF cannot be covered by the selected MB-SMF or any single MB-SMF in 5GC.
This is mainly because there are some areas in requested MBS Service Area cannot be covered by the MB-SMF that managing the MBS Session. Regarding the requested MBS Service Area, there are 3 possible time that the AF provides such information to 5GC, and shown in the following figure (from TS 23.247 v17.7.0):
[image: ]
Figure 2.1-2: Timing of providing MBS service area from AF
[bookmark: _GoBack]According to TS 23.247, it specifies:	
-	(Option 1: During TMGI Allocation) In Nnef_MBSTMGI_Allocate service operation, the MBS service area is the optional input parameter.
-	(Option 2: During MBS Session Creation) In Nmbsmf_MBSSession_Create service operation, the MBS service area is the optional input parameter.
-	(Option 3: During MBS Session Update) In Nmbsmf_MBSSession_Update service operation, the MBS service area is the optional input parameter.
The remaining part of this clause analyse the scenario that the 5GC cannot fulfil the requested MBS Service Area of AF with one MB-SMF. 
During TMGI allocation, the MB-SMF would be initially selected, hence there is no "MB-SMF re-selection" issue. However, it is still possible that there might be no appropriate MB-SMF in the PLMN that can manage the requested MBS Service Area from AF, i.e. the requested MBS Service Area can be supported with one dedicated MB-SMF.
	<MBS Session Creation procedure in TS 23.247 v17.7.0 clause 7.1.1.2>
1.	AF sends Nnef_MBSTMGI_Allocate Request (TMGI number, [MBS service area]) message to NEF/MBSF to request allocation of a TMGI(s) to identify new MBS session(s). The MBS service area indicates the possible service area for those TMGI(s) to be allocated, which may be needed for local MBS.
NOTE 1:	Depending on the network deployment and use case, MB-SMF may receive requests from AF directly, or via NEF, or via MBSF, or via NEF and MBSF.
2.	NEF/MBSF checks authorization of AF. If geographical area information or civic address information was provided by the AF as MBS service area, NEF/MBSF performs the translation.
NOTE 2:	NEF is not required if AF is in trusted domain.
3.	NEF/MBSF discovers and selects an MB-SMF using NRF or based on local configuration, possibly based on MBS service area.



During MBS Session Creation procedure, if the MB-SMF was determined (i.e., TMGI was allocated beforehand), and if the serving MB-SMF is not able to server the requested MBS service area, then the failure occurs. In this procedure, NEF will not check the area informaiont included in the CREATION request, and MB-SMF return the error response.
Otherwise, the MB-SMF managing the MBS session will be determined during the MBS session creation procedure, and the issue is similar as TMGI allocation (i.e., no appropriate MB-SMF in the PLMN that can manage the requested MBS Service Area from AF). Here the NEF will check the included area information. The following aspects need to be checked: 
· Case #A: the response from NRF can help to complete the requested MBS service area, e.g. MB-SMF1+ MB-SMF2 is equal to the requested service area. In this case, the NEF may need to give an error information otherwise the AF may not be able to know it needs two MB-SMF. The issue is what information needs to be provided to AF. 
· Case #B: the response include one area which is not covered by any existing MB-SMF, i.e. the area maybe not related to any local MBS service. In this case, the NEF can either hanle partial area or just return an error response.
In summary, for the above two cases, the NEF always return the error information back to the AF. The issue is such information shall be included as a “successful” response, or just an error response. We have a slight preference on the former one otherwise it is not possible for the AF to have the correct information and error continues. Note that for some cases the area information is not proper to be provided, for this case 5GC will not provide any area information. 
It is proposed that the NEF/MB-SMF provides the area that the determined MB-SMF (the MB-SMF associating to the TMGI) cannot cover. Then the AF can base on implementation to 1) start a new location dependent MBS session, or 2) using unicast for transmitting the data for the UE within the provided area, or 3) start a new MBS session. 
	<MBS Session Creation procedure in TS 23.247 v17.7.0 clause 7.1.1.2>
9.	NEF/MBSF checks authorization of content provider.
10.	NEF/MBSF discovers MB-SMF candidates and selects MB-SMF as ingress control node, possibly based on MBS service area. If a TMGI is included in step 8, NEF/MBSF finds MB-SMF based on that TMGI.


If the TMGI is provided, the error response is from MB-SMF. Otherwise the errror response is from NEF. 

For MBS Session Update procedure, issues are the same. 
	<MBS Session Update procedure in TS 23.247 v17.7.0 clause 7.1.1.6>
2.	NEF checks authorization of AF.
3.	NEF/MBSF sends Nmbsmf_MBSSession_Update Request to MB-SMF forwarding the updated information received from the AF in step 1. If the MBSF acts as the MBS security function for multicast as defined in TS 33.501 [20], it may provide an updated multicast session security context for the MBS session in the Nmbsmf_MBSSession_Update Request.


In this case, the error response can only from MB-SMF. 
Observation 2: The NEF is not assumed to have the "re-selection" functionality in current specification. When NEF receives the request from AF and TMGI is provided, it will directly forward the message from AF to the MB-SMF.
Observation 3: It is the NEF (for creation without TMGI case)/ MB-SMF (for update case) that detects the cases, e.g., when any MB-SMF (for NEF) or the MB-SMF itself (for MB-SMF) cannot satisfy the requested MBS Service Area.
2.2	On the complexity of MB-SMF re-selection
In the LS from SA6, the other option, namely re-selecting the MB-SMF, was also mentioned and could be another way around of tackling this issue. 
However, this option introduces too much impact on the current mechanism. E.g., in current specification, the NEF doesn’t need to check the detailed IE contained in the request message from AF, while if the re-selection is needed, the NEF needs to open up the message, and justify the validity of requested service area. 
Moreover, in the updated case the existing established context of the MB-SMF has to be transferred to the newly-selected one, the associated SMF/AMF to be notified, and also needs the MB-UPF to be reallocated. All of those are not supported in current stage 2 specification. In addition, the merits of introducing the re-selecting enhancements (instead of rejecting the MBS Session update/create) is not clear, and response with error code seems to be a simple yet effective method. 
Observation 4: MB-SMF re-selection have major system impact but the merits are not clear.
Proposal 1: It is preferred to use "response (or reject) with error code" and in addition, MB-SMF/NEF can provide the area in the requested MBS Service Area but cannot be covered by the selected MB-SMF, instead of re-selecting the MB-SMF.
2.3	Additional works
Even though reusing current mechanism is the most desired way for the issue from SA6, some enhancements are still needed, e.g., clarification on MBS Session Creation/Update (SA2), error code definition (CT3/CT4), subsequent AF behaviors (SA6) and so on. Specifically:
SA2: 
-	In TS 23.247, update the MBS session creation and update procedure to complete the mechanism in case of MBS service area in the request beyond the selected (or to be selected) MB-SMF's capability. To assist the AF’s decision, MB-SMF/NEF can provide the area in the requested MBS Service Area but cannot be covered by the selected MB-SMF. 
-	In TS 23.247, clarify the location dependent MBS service case, since for location dependent MBS session, current specification doesn’t include sufficient details regarding the case that different MB-SMFs are selected.
-	Send LS to SA6/CT3/CT4 to clarify the above-mentioned aspects.
SA6: 
-	Clarify the AF’s behavior after receiving the error information from 5GC. 
CT3/CT4: 
-	Defining the error information provided by MB-SMF and NEF for different use cases;
-	Update the service operations for MB-SMF and NEFs during MBS Session Creation/Update.  
Observation: There is several open issues to be addressed in SA2 and other WGs.
Proposal 2: it is proposed to reflect the update proposal in SA2, and send replies to CT WGs and SA6 for further enhancements.
3. Conclusion and proposal(s)
Proposal 1: It is preferred to use "response (or reject) with error code" and in addition, MB-SMF/NEF can provide the area in the requested MBS Service Area but cannot be covered by the selected MB-SMF, instead of re-selecting the MB-SMF.
Proposal 2: it is proposed to reflect the update proposal in SA2, and send replies to CT WGs and SA6 for further enhancements.
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