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Abstract: Location dependent MBS session related issue, e.g. PCC, has been discussed in SA2#156E and SA2#158 meeting before. However, no consensus has been reached due to the different understanding regarding several aspects. This paper analyses the related issue and proposal a way forward.
1. Introduction
In SA2#158 meeting, the postponed document regarding location dependent MBS session related issue, especially on PCC was discussed and the corresponding paper S2-2308704/8705/8706 were postponed again due to lack of common understanding.
This paper analyses the related issue and proposes a way forward.
2. Discussion
Location dependent MBS service is the service that may broadcast different content in different areas of the network but share the same MBS session ID, while the UE is not aware of the relation between location and content, i.e. the UE just start to use same HL MC address to receive different content that is relevant for its location. The general idea of the location dependent MBS service is as the following figure shows:
[image: ]
Figure 1: Example of Location dependent MBS service.
Regarding PCC for MBS, two possible options are defined in TS 23.247 clause 7.1.1.3. The first option relies on MB-SMF to provide MBS Service information (refer to TS 23.247 clause 6.14) to PCF, and get the PCC rule, while the second option is to let AF/NEF provide the MBS Service Information first, and PCF uses MBS Session ID to link the PCC rule and MBS session upon receiving the request from MB-SMF. 
Regardless how the MBS service information is provided to the PCF, there are different view on whether one PCC rule (i.e. different area session shares the same PCC rule) or same as number of area session of PCC rule are provided to MB-SMF. If different area session can share the same PCC rule, then one indication can be instructed to PCF to ignore potential error if multi N7mb session request from MB-SMF are received. 
Q1: Whether there are one or multi PCC rule for location dependent MBS session?
Another question is how the MB-UPF handle the N6mb packet if they are belonged to different area session. In the unicast case, normally the UPF receives the packet from AS without any tunnel. Hence the service layer information sent to PCF for generating the PCC rule and later PDR handling is same as the flow information received by UPF. If there are tunnel used between the AS and UPF, the service layer information is not equal to the flow information received at the UPF. From what we know the service layer information sent to PCF will not be changed even tunnel is used. The UPF need decapsulate the tunnel header first, then it can apply the same rule derived from service layer information for further packet handling. MBS service information described in clause 6.14 of TS23.247 is also related to the service layer information, e.g. HL MC information. There are no change comparing to unicast case. For location dependent MBS session, even tunnel is used for different area session, the MBS service information provided by AF to PCF (via NEF) is same. Also, the MB-UPF is still required to route the receiving N6mb data packet to the corresponding area session tunnel.  
Q2: If different area session shares the same MB-UPF, how to associate the different N6mb tunnel with the different area session?

The Q2 question is also applied to the case when the PCC is not deployed. Also, for the normal MBS session, if they share the same HL MC address and using the N6mb tunnel to transfer data to the 5GC network, similar issue can also be raised.
Observation 1: for Q2 it applies to with and without PCC both cases. 

Similar issue exists at the unicast case. We can check how it is solved. In the unicast case this case typically is called as address overlapping. For unicast PDU sessions to the same data network, i.e. DNN, different UE may be allocated with the same IP address, i.e. overlapping of the private IP address, but still anchor at the same UPF. To isolate the traffic, different tunnel is used at the N6 interface. And the PDR provided to the UPF includes the Network instance IE as described in clause 5.8.5.3 of TS23.501. The AF/SMF is provisioned with the IP domain information. When PCC is deployed, for the same DNN, besides the IP address as described in TS29.514/29.512 the IP Domain information is also used for session binding at the PCF. The SMF takes the IP domain information into account to derive the corresponding Network Instance as described in clause 5.6.12 of TS23.501. By doing this, even two data packets (via different tunnel) to the same IP address but for different UE, the UPF is able to route the traffic to the corresponding UE. 
Observation 2: in the unicast case even two UE share the same IP address, by using the IP Domain + Network Instance, it is able for PCF to do the session binding and UPF to forward the packet to the corresponding UE. 

Above location dependent MBS session related issue indeed "replicate" the same issue happened at the unicast case. Similar as the IP domain IE we can introduce the multicast domain IE. One multicast address has one unique meaning within one multicast domain, i.e. only associated with one dedicated content. If the same multicast address is associated with different content, they need be belonged to different multicast domain. Not reusing the IP domain IE is to avoid two UE may be in the same IP domain but the related MBS session need be in different IP domain. Then we take similar approach as unicast PDU session as following: 
1) Add the "Multicast domain" IE into related interface, e.g. N33/N5/N7mb interface.
2) For N5/N7mb session, besides the MBS session ID, the "Multicast domain" is also used to help the MBS session binding.
3) Taking the "Multicast domain" IE into account, the MB-SMF determines the corresponding Network Instance and provide it to the MB-UPF. 
4) The Network Instance is also used to help packet handling, e.g. PDR.
We think this approach (Multicast Domain + Network Instance) can solve the above two question related to location dependent MBS session. It also aligns with the unicast PDU session handling, i.e. one unified solution for unicast and multicast case. 
3. Conclusion and proposal(s)
Two accompanied CR(S2-2310902/S2-2310903) are also provided. It is proposed to discuss and solve this issue. 
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