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Abstract of the contribution: This paper clarifies how Solution #19 can support location dependent services.
1. 
Discussion

This contribution clarifies Solution #19 for the support of location dependent services.
For KI#6, it is required to have the location-dependent service support, even though it hasn’t been explicitly required in the KI#6 description. Compared with local MB service, location-dependent service brings further requirements to deliver different contents towards different areas for the same MB Service. 
In eMBMS, the location-dependent service is specified in TS 23.246, which allows the UE to receive the content that is relevant for its location. 

In 5MBS, location dependent service can be offered for both multicast and broadcast solution. Below is the proposed update to Sol#19 (which is based on multicast solution in Sol#2): 
· Introduce FlowID for location-dependent MB service (in addition to TMGI), which is also allocated by MB-SMF. MB-SMF will always allocate different FlowIDs for different location dependent service areas based on a given TMGI.
· TMGI and FlowID together are used to identify an MB service to transfer location dependent content. For each MB service, AF provides the area information, and 5GS provides the ingestion point. Multiple location-dependent services will share the same TMGI, so that when UE join the TMGI under the coverage of those local service areas, it is able to receive content
· For those non location-dependent services, the FlowID may always be 0.

· When UE moves across location dependent service areas, there is no need for UE to join again. On the other hand, the content delivered to the UE will be updated. No matter whether shared delivery or individual delivery is applied, the UE should always be able to receive content from the corresponding MB session coveringits local service area.
2
Proposals
It is proposed to update solution #19 in TR 23.757 as per the proposals made in the discussion section. The proposed changes are shown below. 

* * * Start of change* * * 
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
Location-dependent service can be regarded as a special local MBS service. Multiple location-dependent services share the same TMGI but differentiated by FlowID. 5GS provide different ingestion points for different location-dependent services (different TMGI + FlowID). When UE is under the coverage of local service areas of those location-dependent services, UE can request to join the TMGI and it should get the content based on its location.
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.
3.
MB-SMF allocates TMGI and FlowID for the MB service. In step 1,
-

For the normal request (i.e request that is not location dependent), AF will not provide TMGI and let MB-SMF decide. MB-SMF select an available TMGI and FlowID (e.g. the default value of FlowID can be 0). 
-
For location-dependent services, after getting TMGI from the response of the first allocation, the AF will provide the TMGI to be used, so that MB-SMF will reuse the TMGI and allocate a unique FlowID.
5.
AF includes the local service area information in the MB Session announcement to the UE. For location-dependent services, AF should not announce one service for each sub-area. Instead, AF should announce one service for all relevant location-dependent services which share the same TMGI, while the the local service area should cover all sub-areas.
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. For location-dependent services, MB-SMF should return the MBS service based on UE’s location which is passed by AMF.
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.
5.
The MB-SMF includes Location Criteria in MB Session Start request to the AMFs.
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 received 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.
In step 1-6 and step 9-13, TMGI and FlowID will work together to identify the MB session.
For area restriction in step 5a and 13a, for location-dependent services, it should be performed based on the coverage of the areas of multiple location-dependent services. And for content distribution in step 6, 10 and 16, the distribution area is decided by the area of a specific local MBs service.
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 in Figure 6.19.2-1).
For location-dependent service handover, the handover procedure in Solution #11 and Solution #12 need to be enhanced. For simplification, only Xn based handover is addressed below. It can be extended to N2 based handover and other handover solutions.
Figure 6.19.2-2 assumes Option.2 in Solution #11, which is executed after AMF sends Path Switch Acknowledge. As an alternative solution, it is possible to adopt Option.1 (i.e. embedding step 3 in handover procedure) to speed up user plane establishment in Target NG-RAN side.
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Figure 6.19.2-2: Inter-gNB Xn Handover for Location-Dependent Service
In the description below, compared with the Xn based handover, the differences specific for location dependent services are shown in Italic.
1. Inter-gNB Xn handover is triggered as in step 1 to step 9 in clause 6.11.2.1. AMF has sent Path Switch Request Ack to Target NG-RAN.

2. If UE moves to a new location area and AMF does not have MB Service for the new location area, AMF will query MB-SMF via MB Session Request/Response to get MB Service based on TMGI. AMF provides UE’s location information, and MB-SMF return the proper MB service to AMF
3. Target NG-RAN join the receiving of the MB session and the resouces in the Source NG-RAN may be released, if there are on other UEs receiving the content of the MB session. Refer to step 10a. to 11. in clause 6.11.2.1 for more details. Compared with non-location dependent service, there maybe the following differences, if UE’s location belongs to a different location dependent service from the original one:
-
When shared delivery and multicast N3 applies, Target NG-RAN may join a different SSM from the one joined by the source NG-RAN
-
When shared delivery and unicast MB-N3 applies, Target NG-RAN may establish N3 tunnel to another MB-UPF endpoint.
-
When individual delivery and multicast MB-N9 applies, UPF may join a different SSM from the original one.

-
When individual delivery and unicast MB-N9 applies, UPF may switch to another MB-UPF endpoint.

6.19.3
Impacts on services, entities and interfaces
NEF/MBSF:

-
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
-
The MB-SMF allocate FlowID
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.
-
The AMF performs area restriction in handover scenario.
-
The AMF request MB-SMF to select the MB service based on UE location.
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.
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