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Abstract of the contribution: 
This paper discusses Solution #19 for local MBS services and some open issues of captured in editor’s notes for this solution. It proposes an updated solution based on the conclusions.

1. 
Discussion

This contribution proposes way forward for removal of editor’s notes to Solution 19.

*******************************

For:
Editor's note:
It is FFS how to handle the UEs who are outside the area defined in Location Criteria but joined the MB session.
Editor's note:
It is FFS whether the Allocate TMGI request is an alternative to provide the location information, e.g. to reject join requests of UEs outside the location area.
There are two possible solution to deal with UEs outside the local service area:

· Option 1: UE is allowed to join 5MBS session but it cannot receive contents when it is outside the local service area. In this option, UE’s MB Session Join Request will be accepted and AMF will associate UE with MB Session. If AMF detects it is outside the local service area (e.g., the gNB is not in the local service area), AMF will not send N2 MB Session Join request to NG-RAN. If NG-RAN detects that (e.g., the cell which UE resides in is not in the local service area), NG-RAN will not deliver the content to the UE.
· Option 2: UE is not allowed to join 5MBS session when it is outside the local service area. In this option, UE’s MB Session Join Request will be rejected once AMF detects it is outside the local service area. If NG-RAN detects that, NG-RAN will request AMF to remove the UE from the MB Session and further inform UE via a NAS message (e.g. MB Session Removal)
In option 1, UE may be confused about the situation that its MB Session Join request has been accepted, but it cannot get the content delivered by NG-RAN, when UE is outside of the local service area. And in option 2, if UE cannot get the 5MBS session data due to out of local service area, it will be removed from the 5MBS session (or the join operation will be rejected). It is a more consistent behavior from NG-RAN and 5GC perspective.
Proposal 1: Option 2 is recommended. When UE is going to join the 5MBS session outside the local service area, the MB Session Join Request will be rejected. When UE moves out from the local service area, UE will be removed from the 5MBS Session. And based on such principle, the local information needs to be provided in Allocate TMGI request.
*******************************

For:
Editor's note:
It is FFS about whether more location types (e.g. SMF service area) than those specified in location criteria are needed to provide more flexibility.
Using Location Criteria to define local service area, the local service area can consist of a list of cells, a list of gNBs or a list of tracking areas. Such functionality can satisfy the local MBS service for public safety and V2X.

For SMF service area and UPF service area, they may not be able to be applied when the local service area is expected to be small enough (e.g. several or some cells).
The service area in eMBMS will be the most flexible solution. Depends on the configuration in RAN, it can be used to describe a small area containing several cells, or a big area even for national broadcast/multicast. But the configuration of service area in RAN also brings additional operational complexity. If such flexibility is required, and the solution is agreed, it can also be introduced for the location type. 
Proposal 2: Use Location Criteria for the location type.
*******************************

For:

Editor's note:
It is FFS which type of information the AF provides as the local service area information.
In TS 29.122, MbmsLocArea is defined to represent the location area which is sent from SCS/AS to SCEF by group message delivery via MBMS request. It can be mapped to the interface provided by NEF for local service area. It can contain cellId list, gnodeBId list, geographic area list and civic address list. As tracking area list is included in Location Criteria, it is also possible have tracking area list to provide location information by AF.  Among them, cellIdlist, gnodeBId list and tracking area list shall only be used by AFs who reside in trust domain and aware of such information.
Note: service area list can be introduced if agreed.
Proposal 3: The local service area provided by AF can be any of the following: cellId list, gnodeBId list, tracking area list, geographic area list and civic address list.
*******************************

For:

Editor's note:
It is FFS how the area information and other critical information (e.g. TMGI) is provisioned to UE before session start.
The local service area information can be passed from AF to UE in service announcement, together with other service information including TMGI. The local service area provided by AF can be any of the following: cellId list, gnodeBId list, tracking area list, geographic area list and civic address list.
Based on the received information, UE may or may not be able to determine whether it is outside the local service area. If it can determine, UE should prevent sending MB Session Join request when it is outside the local service area. For example, if UE receives geographic area list and it can determine whether it is inside or outside the local service area, it should prevent sending MB Session Join request when it is outside. Another example, if UE receives a civil address list and it is not able to determine the position, it will send MB Session Join request when ever triggered by end user or application, and then AMF/NG-RAN should be able to detect and reject the request if the UE is outside.

Proposal 4: The local service area information can be passed from AF to UE in service announcement, together with other service information including TMGI. Depends on the information received, if UE can determine it is outside the local service area, it should prevent MB Session Join request to be sent out.

*******************************

For:
Editor's note:
It is FFS whether the Location Criteria is service area information and why the Location Criteria needs to be known by RAN node.
Inside the Location Criteria, the granularity of the local service area can be on cell level, gNB level or tracking area level. If the granularity is on cell level, meaning the 5MBS service will be offered in some cells, it would be necessary to pass the Location Criteria from AMF to RAN nodes. And RAN should restrict the delivery the content within those cells. Otherwise, it is not necessary. After CU split in RAN, one gNB may manage quite many cells. It is possible to have the local MBS service to be served within some cells in one gNB.
Proposal 5: Keep the Location Criteria as an optional parameter from AMF to NG-RAN. If AMF is not able to decide whether the MBS service needs to be provided in all cells in NG-RAN, it needs to include Location Criteria information MB Session Resource Setup Request to NG-RAN. 

2
Conclusions
It is proposed to update to solution #19 in TR 23.757 as per the proposals made in the discussion section. The proposed changes are shown below. 

Proposed changes to TR 23.757
6.19
Solution #19: Supporting local MBS service

6.19.1
Functional description

This solution addresses KI#6 "Local MBS service". This solution is built on top of Solution#2 as described in clause 6.2 which assumes baseline architecture 2 in clause A.2.

Local MBS service requires the service to be delivered in a local service area for a specific period. All the relevant UEs in the local area can receive the MBS service. When starting a local MBS service, the application function needs to be able to provide the local service area to 5GC and NG-RAN to ensure the local MB service can be delivered within some certain areas. The UEs outside those areas should not be served for the local MBS service.

-
How to support UEs if necessary, to discover and receive multicast and broadcast communication services which is available locally in 5G system in a resource efficient manner.

For the above requirement, it is assumed that how UE discovers the local server will be addressed in TR 23.748 [11] "Study on enhancement of support for Edge Computing in 5G Core network (5GC)", and application server is aware of itself being local or not.
It is also assumed that local MBS service is only delivered towards NG-RAN nodes where 5MBS is supported. In NG-RAN nodes where 5MBS is not supported, the 5GC Individual MBS traffic delivery can serve the UE, but at the cost of not taking advantage of 5MBS optimizations.
To offer local MBS service, the backhaul delay between 5GC and NG-RAN needs to be minimized. To minimize the delivery latency, it is essential to have localized user plane deployment to work together with localized application function. In the deployment of baseline architecture 2, MB-UPF (and optionally MBSU) and application function needs to be deployed locally (i.e. close to NG-RAN). Figure 6.19.1-1 depicts the localized user plane in 5MBS architecture.
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Figure 6.19.1-1: Localized User Plane in 5MBS Architecture
6.19.2
Procedures

To offer local MBS service, the Allocate TMGI procedure needs to include the local service area information. Figure 6.19.2-0 depicts the Allocate TMGI procedure as well as the Session Join procedure of a local MBS service.
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 Figure 6.19.2-0: Session Join for Local MBS Service

Steps 1-8 are from Solution #2 as described in the clause 6.2 with the following differences:

1.
To allocate TMGI, AF includes additionally the local service area information in the Allocate TMGI Request to NEF/MBSF. The local service area information can be cellId list, gnodeBId list, tracking area list, geographic area list and civic address list. Among them, cellId list, gnodeBId list and tracking area list shall only be used by AFs who resides in trust domain, and when they are aware of such information.
2.
NEF/MBSF translates the local service area to Location Criteria specified in TS 23.503 [13]. It includes the Location Criteria in Allocate TMGI Request message to MB-SMF.
5.
AF includes the local service area information in the MB Session announcement to the UE. 
6.
UE sends MB Session Join Request to AMF. If UE can determine that it is outside the local service area, it does not send the MB Session Join Request to the AMF.
7.
In MB Session Response from MB-SMF to AMF, the Location Criteria information is included for local MBS service.

8.
If AMF detects that the UE is inside the local service area, the AMF sends an MB Session Join Accept message to the UE, along with an N2 message MB Session Join message to NG-RAN.

9.
If AMF detects that the UE is outside the local service area, the AMF sends an MB Session Reject message to the UE indicating that the MB Session Join is rejected and including the reason (outside of local service area, Location Criteria information).  
To deliver a local MBS service, some actions need to be taken in the session start procedure. Figure 6.19.2-1 depicts the session start procedure of local MBS service delivery:
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Figure 6.19.2-1: Session Start for Local MBS Service



Steps 1-16 are from Solution #2 as described in the clause 6.2 with the following differences:





4.
The MB-SMF selects the localized MB-UPF based on the Location Criteria to set up the resources.
5a. After receiving MB Session Start request from MB-SMF, the AMF check whether the joined UEs are within the local service area. For any UEs outside the local service area, the AMF removes the associations between those UEs and the MB Session Context. Furthermore, AMF sends a NAS MB Session Remove message to those UEs, along with a N2 message MB Session Remove (NGAP ID, TMGI) to inform NG-RAN. In the figure above, AMF detects UE2 to be outside the local service area.


6.
AMF only sends the MB Session Resource Setup Request to the relevant RAN nodes in the local service area to which it has earlier sent an N2 MB Session Join message. AMF also includes the Location Criteria in the MB Session Resource Setup Request as an optional parameter.

7-10.
RAN nodes follow the Location Criteria of the local MBS service to establish the downlink resource to deliver contents to the joined UEs within the local service area.
13a. If RAN, based on the Location Criteria it received from AMF, detects some joined UEs that are outside the local service area, will remove those UEs from the MB Session. To remove those UEs, the RAN sends an N2 MB Session Remove message to AMF with NGAP ID list and TMGI. The AMF removes the associations between those UEs and the MB Session Context in AMF.

13b. AMF sends NAS MB Session Remove messages to those UEs separately. For example, in the figure above, RAN detects that UE3 is outside the local service area, RAN informs AMF and AMF sends MB Session Remove to UE3.
17-18.
Another UE (i.e. UE4 in this procedure) requests to join the MBS session. The AMF checks whether the UE is located within the area of the local service. If the UE is within the area, the AMF accepts the request and informs NG-RAN of the newly joined UE, otherwise the AMF rejects the MB Session Join from UE4.
If a UE moves out of a local service area, the AMF or NG-RAN may detect that during a handover procedure. If the AMF detects it, the AMF will send a NAS MB Session Remove message to the UE and a N2 MB Session Remove message to the NG-RAN (as step 5a above). If the RAN detects it, the RAN node will send a MB Session Remove message to AMF and the AMF will send a MB Session Remove message to the UE (as step 13a and step 13b above).

6.19.3
Impacts on services, entities and interfaces

NEF:

-
The MBS control function (MBSF) translates the received local service area information (cellId list, gnodeBId list, tracking area list, geographic area list or civic address list) to Location Criteria, and includes the Location Criteria in Allocate TMGI Request for local MBS service

MB-SMF:

-
The MB-SMF selects local MB-UPF based on Location Criteria
-
The MB-SMF includes the Location Criteria in MB Session Response to AMF for local MBS service

AMF:
-
The AMF checks whether the UE is in the local service area, and accept/reject MB Session Join Request from UE. For those joined UEs who are out of a local service area when a session starts or UEs that move out from the local service area with handover when a session is ongoing, the AMF sends NAS MB Session Remove messages to the UEs, along with N2 MB Session Remove messages to NG-RAN.
-
The AMF includes the Location Criteria in MB Session Resource Setup Request to the relevant RAN nodes if needed.
-
The AMF sends a NAS MB Session Remove message to a UE, if it receives a N2 MB Session Remove message from NG-RAN.
NG-RAN:
-
NG-RAN checks whether joined UEs are in the local service area. If it detects a UE outside the local service area when a session starts or a UE that moves out from the local service area during an ongoing session, the NG-RAN node sends an N2 MB Session Remove to AMF to remove the UE from the MB session.
-
NG-RAN follows the Location Criteria of the local MBS service to establish the downlink resources.

5
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