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1
Introduction

This document discusses

-
Rel-17 means to enable synchronised transmission of MBS traffic between neighbouring cells to minimize data loss
-
Applicability of data forwarding for mobility between gNBs supporting MBS

Note: MBS Session Management related aspects are discussed under Agenda Item 22.2.2
2
Discussion

2.1
Rel-17 means to enable synchronised transmission of MBS traffic between neighbouring cells to minimize data loss

We have discussed means to minimize data loss upon mobility between cells/gNBs supporting MBS. The current status is as follows:

For multicast, NR MBS shall provide means for minimization of data loss during mobility

These means may be partly network deployment/implementation partly protocol support

For multicast, in order to allow the UE to detect loss of data or duplication of data, RAN3 shall continue discussing solutions to support alignment of PDCP SNs in between gNBs. 

Requirements on “lossless” for handover: To be continued...

What we could not agree on yet (due to lack of time and consensus) is the actual approach for Rel-17 to tackle this topic.

When looking into the assumption with which Rel-17 work on NR MBS was started, it became clear, that a SYNC protocol is not part of Rel-17 work. This was acknowledged by explicit statements in the RAN WID, by agreements in RAN3 and RAN2 and by communicating this fact towards groups outside TSG RAN.

User plane protocol means to synchronise PDCP SN allocation at neighbouring gNBs are therefore out of scope for Rel-17, and approaches as presented in [1] can therefore not be part of Rel-17. Apart from formal arguments, SYNC protocols not only ensure synchronised allocation of PDCP SNs, but later releases may need to introduce timing information, for which the current protocol termination point as of [1] and the protocol design can be very much debated. We therefore suggest to close discussions on SYNC-like protocol means in Rel-17 and look out for alternative possibilities.

Proposal 1:
Close discussions for Rel-17 NR MBS on SYNC-like approaches to achieve synchronisation of PDPC SN allocation.

Nevertheless, RAN2 has meanwhile agreed that UEs will be able to detect lost, duplicated or out-of-order packets in based on observing the PDCP SN of received packets, by applying essential the same protocol stack for MRBs as defined for DRBs.

Further, in Rel-15 we have introduced the possibility to perform inter-gNB handover w/o the need to change the NG-U termination point at NG-RAN, i.e. protocol support was introduced to indicate to the target RAN node the currently used NG-U termination address, to the 5GC at path switch whether the NG-U termination was actually changed, and, in order to support open disaggregated deployment, E1 interface changes where introduced to control handover between gNBs where essentially the gNB-CU-UPs involved in HO and logically associated  with the target and source gNB, were sharing the same physical resources.

Note, that enabling such common shared UP resources is not dependent on whether the E1 interface is actually deployed. Also gNBs applying the aggregated NG-RAN architecture may share part of its higher layer user plane resources, the only difference for unicast would be that this choice in deployment is only visible on Xn/NG, while in case of disaggregated NG-RAN deployment such deployment choice is also reflected on E1.

As a basic approach for NR MBS, we consider the shared higher layer user plane resources to be configured via OAM, i.e. we expect that at MBS Session configuration, UP resources will be allocated for that MBS Session, and by means of virtual deployment, the amount of UP processing resources can be expanded based on e.g. the actual interest of UEs in that multicast service. It is well conceivable that such shared higher layer NG-RAN  UP resources are physically placed (or logically associated) closely with CN UP resources of the (MB-)UPF.

In summary we can state:

Observation 2-1: Rel-15 introduced shared NG-RAN higher layer UP resources which allows to keep the NG-U termination unchanged during inter-gNB mobility.

Observation 2-2: It is equally possible to share NG-RAN higher layer UP resources for the sake of introducing/configuring a shared UP resource which enables aligned allocation of PDCP SNs within a certain area covering multiple gNBs.

Observation 2-3: The choice to configure a common NG-RAN higher layer UP resource for PDCP SN allocation alignment is independent from the deployment of the E1 interface.

Observation 2-4: Different deployment scenarios, adapted to the service requirements have been one of the main arguments to introduce support of disaggregated RAN architectures. MBS represents an excellent example for deploying the higher layer NG-RAN UP entities as close as possible to the (MB-)UPF to cover basically the service area of that UPF. Based on the actual geographical distribution of a multicast service’ member UEs, the NG-RAN UP entity responsible for duplicating MBS traffic can grow or shrink in size on a per need basis.

Proposal 2:
Agree that PDCP SN synchronisation among neighbouring gNBs can be achieved based on deploying NG-RAN higher layer UP resource shared among the gNBs. The gNBs are configured at MBS Session configuration to use those shared resources for that MBS Session.

Proposal 3:
We propose to capture this approach as a possibility in stage 2 (38.401) and stage 3 (38.463), as shown in [2].
2.2
Applicability of data forwarding for mobility between gNBs supporting MBS

We have discussed data forwarding for MBS traffic in between gNBs supporting MBS. While it should be possible to support such approach in principle, we do not see a justification for that approach in general and in particular, we do not think that it can help to minimise data loss while preserving a certain QoE for real-time MBS services:
-
RAN2 is discussing whether PDCP Status Report should be supported at all for MRBs, there is even the question whether this is beneficial for mobility cases only.

-
RAN3 has agreed that we can expect the target gNB to receive MBS traffic already at handover execution.

-
We have shown in 2.1, that even in Rel-17, without the introduction of SYNC, it is possible deploy NG-RAN entities in a way that large areas can be provided with synchronised PDCP SNs, dependent on the MBS Session needs and its population with member UEs. If that can be taken for granted, data forwarding of MBS traffic on a per UE basis is superfluous, as target gNBs would receive data from their source gNBs which actually is already available at that node. In fact, data forwarding would take place as a (UP)node internal action.
-
The only (deployment specific) care would need to be taken that sufficient buffer is available to re-transmit UP data on a per need basis. Given the expected low PDB, the assumption is that buffers are rather small.

-
If RAN2 decides to not enable PDCP Status Reports for MRBs, the (target) gNBs could re-transmit packets blindly upon UEs arriving due to handover. Estimating the average time the UE would need to re-synchronise to the target cell would give a good estimate for the gNBs which packets to retransmit. In case many UEs handover around the same time, many UEs may benefit from such retransmission. But it would depend on whether retransmission were performed individually (via the “ptp-leg”) or in a shared fashion (via the “ptm” leg). In any case, the UEs would be able to detect duplicates.

-
Further, lets assume handover takes place in between gNBs supporting MBS but not being provided with the possibility to transmit MBS traffic with synchronised PDCP SNs: data forwarding would not help, as at a certain point in time, the UE would need to switch to the new data stream and, if possible at all, the application layer would need to cope with data loss, duplication or out of order packets.

Proposal 4:
Introduce in stage 2 a statement that, typically, data forwarding of MBS traffic is not performed at handover in between gNBs, as shown in as shown in [2].
3
Conclusion and Proposals
We have discussed mobility between gNBs supporting MBS resulting in the following observations and conclusions:

Proposal 1:
Close discussions for Rel-17 NR MBS on SYNC-like approaches to achieve synchronisation of PDPC SN allocation.

Observation 2-1: Rel-15 introduced shared NG-RAN higher layer UP resources which allows to keep the NG-U termination unchanged during inter-gNB mobility.

Observation 2-2: It is equally possible to share NG-RAN higher layer UP resources for the sake of introducing/configuring a shared UP resource which enables aligned allocation of PDCP SNs within a certain area covering multiple gNBs.

Observation 2-3: The choice to configure a common NG-RAN higher layer UP resource for PDCP SN allocation alignment is independent from the deployment of the E1 interface.

Observation 2-4: Different deployment scenarios, adapted to the service requirements have been one of the main argument to introduce support of disaggregated RAN architectures. MBS represents an excellent example for deploying the higher layer NG-RAN UP entities as close as possible to the (MB-)UPF to cover basically the service area of that UPF. Based on the actual geographical distribution of a multicast service’ member UEs, the NG-RAN UP entity responsible for duplicating MBS traffic can grow or shrink in size on a per need basis.

Proposal 2:
Agree that PDCP SN synchronisation among neighbouring gNBs can be achieved based on deploying NG-RAN higher layer UP resource shared among the gNBs. The gNBs are configured at MBS Session configuration to use those shared resources for that MBS Session.

Proposal 3:
We propose to capture this approach as a possibility in stage 2 (38.401) and stage 3 (38.463), as shown in [2].
Proposal 4:
Introduce in stage 2 a statement that, typically, data forwarding of MBS traffic is not performed at handover in between gNBs, as shown in as shown in [2].
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