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1. Trigger for relocation of MBS contexts across CU UPs
In the context of MBS service, the relocation with minimum service interruption is very important to maintain Quality of Service especially when the MBS service is mission critical. However, it is not currently possible to relocate the context of an MBS session from one CU UP to another without service interruption.
The use cases are:

Relocation of one MBS context due to load balancing: this may be needed when resource consumption related to MBS sessions at gNB-CU-UP increase: for example, the resource consumption of any MBS session might expand over the course of the MBS session duration based on new set up of MBS QoS flows for the session. Example of additional resource is the new F1-U Tunnels which have to be created towards the new DU(s)/Cell/Service Area(s) and associated F1-U DDDS or new PDCP instances to handle the new MBS QoS Flows and associated PDCP PDU transmissions.

Relocation of multiple MBS contexts due to change of CU UP: for example, this can be CU-UP resiliency based trigger i.e. current CU-UP with which the distribution is setup goes down and CU-CP needs to relocate all the MBS Sessions to another CU-UP. In the current art, when CU-UP has to be changed, all the existing MBS sessions have to be dropped and then setup in the new CU-UP. This results in service interruption in the mission-critical services.
Although the second use case may be detected by CU CP, the first use case requires the CU UP to request CU CP to trigger the MBS session relocation.

Proposal 1: introduce an MBS session relocation request in the E1 modification required to enable one CU UP to request the relocation of one or more MBS session contexts to another CU UP. The granularity of the request is to be discussed.
2. Avoiding interruptions during MBS context relocation from one CU UP to another CU UP
The relocation of an MBS context from one CU UP to another may involve multiple DU(s) that are used by the MBS Session that is being relocated. In the context of the MBS, the change in the CU-UP mainly involves the update to the NG-U shared tunnels towards 5GC and the F1-U tunnels towards the DU which can be either be per cell/per DU or service as supported in the current standards. In addition to the tunnel update, optionally the data forwarding can be supported to minimize data loss during gNB CU-UP change. The data forwarding for the MBS session will follow the similar process as the regular inter gNB HO i.e exchanging the last delivered MRB Progress for the each of the MRB.

The following main steps should take place:

1/ The CU CP creates new MBS context in new CU UP by sending E1 Bearer Context setup request to CU UP in which it includes the list of F1-U DL TLAs corresponding to the current DU F1-U termination points. In the E1 bearer setup response, the CU UP includes in reply new NG-U TNL Info at NG-RAN containing new NG-U DL TLAs and also a list of F1-U UL TLAs where each F1-U UL TLA represents a new uplink termination point corresponding to a received F1-U DL TLA.
2/ the CU CP triggers NGAP distribution modification required to update the 5GC with the newly obtained NG-U DL TLAs.

3/ the CU CP triggers the F1AP Multicast Modification Request towards each DU involved in the MBS session distribution to provide the gNB-DU with the new list of F1-U UL TLAs replacing the existing F1-U UL TLAs.
Proposal 2: it is proposed that RAN3 discusses the above changes to support the relocation of MBS session context across CU UPs.
Conclusion

This paper has investigated the need to relocate MBS session context in a seamless way from one CU UP to another independently of relocation of unicast context. The granularity of such relocation needs to be discussed: it can be per MBS session context or for the totality of MBS session contexts in the CU UP (resiliency use case).

If RAN3 agrees to enable the above relocation, it is proposed to work on the following proposals:

Proposal 1: introduce an MBS session relocation request in the E1 modification required to enable CU UP to request CU CP the relocation of one or more MBS session context.
Proposal 2: it is proposed that RAN3 discusses the above changes to support the relocation of MBS session context across CU UPs.
The TP below provides an associated stage 2 proposal to start with.
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8.15.3
Relocation of MBS Context 
8.15.3.1
Relocation of MBS context from one CU UP to another CU UP
Figure 8.15.3.1-1 shows the relocation of MBS context from one CU UP to another CU UP including optional data forwarding to minimize data loss.
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 Figure 8.15.3.1-1: Relocation of gNB-CU-UP MBS context for Multicast

1.
The Old gNB-CU-UP sends E1AP MC BEARER CONTEXT MODIFICATION REQUIRED message towards the gNB-CU-CP, to request the relocation of one or more MBS contexts.
2.
The gNB-CU-CP selects a new gNB-CU-UP and sends the E1AP MC BEARER CONTEXT SETUP REQUEST message to this new gNB-CU-UP with the list of F1-U tunnel addresses at DU used by the old gNB-CU-UP and a request for forwarding tunnels. 

3.
The New gNB-CU-UP sends E1AP MC BEARER CONTEXT SETUP RESPONSE message towards the gNB-CU-CP including a list of F1-U tunnel addresses at CU correspoding to the received list of F1-U tunnel addresses at DU. It also includes a list of gNB NG-U transport addresses to be used between the new gNB-CU-UP and the 5GC. It may also include forwarding tunnel addresses if it accepts the proposed forwarding request.   
4.
The gNB-CU-CP sends the NGAP MULTICAST DISTRIBUTION MODIFICATION REQUEST to provide the 5GC with the list of gNB NG-U transport addreses that 5GC should use towards the new gNB-CU-UP.
5.
The gNB-CU-CP sends the F1AP MULTICAST CONTEXT MODIFICATION REQUEST  message to all the gNB-DUs involved in order to provide to each of them the new F1-U transport addresses at CU received at step 3 from the new gNB-CU-UP and to be used in association with the F1-U tunnel addresses at DU .

6.
The gNB-CU-CP sends the E1AP MULTICAST BEARER CONTEXT MODIFICATION REQUEST message towards the old gNB-CU UP to provide the forwarding transport addresses of the new gNB-CU-UP received at step 3. It may also request the last delivered MRB progress.
7.
The old gNB-CU-UP sends the E1AP MULTICAST BEARER CONTEXT MODIFICATION RESPONSE message including the last delivered MRB progress. 
8.
The gNB-CU-CP sends the E1AP MULTICAST BEARER CONTEXT MODIFICATION REQUEST message including the last delivered MRB progress to the new gNB-CU-UP. 


