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1. Introduction
[bookmark: _GoBack]This contribution shows the most basic prospect on how to guarantee MBS service continuity between gNBs supporting MBS service.
2. Discussion
[bookmark: OLE_LINK78][bookmark: OLE_LINK79]Within the conventional 5G system (Rel-15/16), unicast data flows are generalised firstly as PDU sessions, and the concept of PDU session is used consistently in the core network, in the NG-RAN and in the UE. And now in the MBS WI, we have also defined a similar concept to generalise multicast data flows, namely “MBS sessions”. In order not to complicate future maintenance, we prefer to keep their mechanism as aligned as possible unless significant benefit is seen.
Proposal 1: The mechanism of PDU sessions and MBS sessions should be as aligned as possible, unless significant benefit is seen.
There are two types of handover in 5G system: N2-based handover, and Xn-based handover. During the N2-based handover, the procedure to establish N2 PDU session context between the core network and the NG-RAN is triggered by the core network (i.e. in the “Handover Resource Allocation” EP). On the other side, during the Xn-based handover the procedure to establish N2 PDU session context between the core network and the NG-RAN is triggered by the NG-RAN (i.e. in the “Path Switch Request” EP). Hence both the core network and the NG-RAN can trigger establishment of N2 PDU session context.
For MBS sessions, is there any need to employ a different approach? It depends, but probably not. There can be a large amount of MBS sessions in 5G system, and it is not a good idea to force every gNB which is possible to provide one MBS session maintain the context for that session even if no UE in its coverage needs it. As the result, it is clearly possible that the MBS context needs to be established in the target gNB during the handover procedure of the “first UE”. In order to minimise the delay, it should be the former one get aware of this handover to trigger N2 MBS context establishment.
Proposal 2: During N2-based handover between MBS-supporting gNBs, it should be the core network to trigger establishment of N2 MBS context if needed, similar to the case of triggering establishment of N2 PDU session context by using the NGAP HANDOVER REQUEST message.
Proposal 3: During Xn-based handover between MBS-supporting gNBs, it should be the target gNB to trigger establishment of N2 MBS context if needed, similar to the case of triggering establishment of N2 PDU session context by using the NGAP PATH SWITCH REQUEST message.
Considering the fact that it is far more natural to use a non-UE associated EP to establish such N2 PDU session context, we need to introduce EPs: one for core-network-triggered, and one for NG-RAN-triggered.
Proposal 4: Non-UE associated procedures should be used to trigger N2 MBS session context establishment during handovers.
For the core-network-triggered EP, it seems already a common understanding in SA2 that such EP is class-1, with message names like “NGAP MBS SESSION RESOURCE SETUP REQUEST/RESPONSE”. This procedure is also used upon MBS session start or upon UE request, and thus out of the scope of this TDoc.
For the NG-RAN-triggered EP, however, it is not clear whether it should be class-1 or class-2. Unlike the case with unicast, the target gNB during Xn handover need not wait until the RRCReconfiguration message to trigger changing the N3 path with the core network—it can request establishment during the handover preparation phase, a class-2 message will not incur actual delay and can be sufficient enough to minimise the amount of data forwarding. However, triggering it along with the path switch procedure is still a considerable option which cost a bit less N3 resource than the former option, and if such option is used, this EP should be class-1.
We don’t have any strong opinion over the down-selection over the two options, and prefer to wait SA2’s decision.
Proposal 5: It is pending on SA2 on whether the NG-RAN triggered non-UE-associated procedure for MBS context establishment should be a class-1 EP or a class-2 EP.
Same as the case of UE joining, any UE-associated NGAP/XnAP messages need not include the flow-level information of MBS services. A single TMGI is sufficient enough (if needed). If the MBS session is not associated to any PDU session, the TMGI is put outside, and if the MBS session is associated to a PDU session, the TMGI is included under the corresponding entry for this PDU session.
For unification with unicast, we slightly prefer to include all the TMGIs of the MBS session which the UE is authenticated to receive within the NGAP PATH SWITCH REQUEST message during the Xn-based handover, but this may also be pending SA2 anyhow.
Proposal 6: We slightly prefer to include all the TMGIs of the MBS session which the UE is authenticated to receive within the NGAP PATH SWITCH REQUEST message during the Xn-based handover, but this may also be pending SA2.
Data forwarding is a key mechanism to minimise data loss during handover. Considering we have not preclude any type of QoS yet, how to support data forwarding for MBS service, and when to use data forwarding, should be both taken into consideration.
Generally speaking, data forwarding for MBS services can be either per-session or per-RB, either using shared tunnels or using UE-specific individual tunnels, and either end upon end markers provided by the UPF or by implementation of the source gNB. If we wish to synchronise PDCP counts between gNBs as long as their QoS-flow-to-RB mappings are the same, we will have the flexibility to select a solution using shared tunnel and rid of any end marker from the UPF; if we wish to use a much more robust solution which can handle more scenarios and even potential to guarantee loss-less, it will be much better to use a solution as similar as possible with the mechanism used for unicast, i.e. using UE-specific tunnel, and introduce per-UE markers sent from the UPF. The detail of these solutions is discussed in a separate TDoc [1].
Proposal 7: Whether, when and how to perform data forwarding depends on how much we wishes to minimise data loss, and what option is selected.
Another issue is whether the source gNB needs to know whether the target gNB supports MBS (or at least capable to decode MBS-related information). There are many benefits for a source gNB to know whether each of its neighbours supports MBS, e.g. it can configure the “correct” cells to measure in heterogeneous network, and if it has to hand over the UE toward a gNB which does not support this MBS service, use some special method to guarantee service continuity as much as possible, such as to use N2-based handover, or to generate a Rel-15 XNAP HANDOVER REQUEST message with MBS services included within PDU-session-related IEs. The detail method is provided in [2].
Nevertheless, even if the source gNB is unsure of whether the target gNB supports MBS, there are still ways to guarantee service continuity as much as possible, such as to use always N2-based handover, or to include generate a Rel-15 XNAP HANDOVER REQUEST message with not only MBS services included within PDU-session-related IEs but also TMGIs. But we do not think it a common scenario, and should be treated in a low priority during discussing.
Proposal 8: The scenario when a source gNB is unsure of whether the target gNB supports MBS is assumed with low priority.
3. Conclusion
Proposal 1: The mechanism of PDU sessions and MBS sessions should be as aligned as possible, unless significant benefit is seen.
Proposal 2: During N2-based handover between MBS-supporting gNBs, it should be the core network to trigger establishment of N2 MBS context if needed, similar to the case of triggering establishment of N2 PDU session context by using the NGAP HANDOVER REQUEST message.
Proposal 3: During Xn-based handover between MBS-supporting gNBs, it should be the target gNB to trigger establishment of N2 MBS context if needed, similar to the case of triggering establishment of N2 PDU session context by using the NGAP PATH SWITCH REQUEST message.
Proposal 4: Non-UE associated procedures should be used to trigger N2 MBS session context establishment during handovers.
Proposal 5: It is pending on SA2 on whether the NG-RAN triggered non-UE-associated procedure for MBS context establishment should be a class-1 EP or a class-2 EP.
Proposal 6: We slightly prefer to include all the TMGIs of the MBS session which the UE is authenticated to receive within the NGAP PATH SWITCH REQUEST message during the Xn-based handover, but this may also be pending SA2.
Proposal 7: Whether, when and how to perform data forwarding depends on how much we wishes to minimise data loss, and what option is selected.
Proposal 8: The scenario when a source gNB is unsure of whether the target gNB supports MBS is assumed with low priority.
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