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1
Introduction

The agenda time, for which this document is submitted, deals with the following item from the WID in [1]:

· Specify RAN basic functions for broadcast/multicast for UEs in RRC_CONNECTED state [RAN1, RAN2, RAN3]:

· ...

· Specify support for basic mobility with service continuity [RAN2, RAN3]

2
Discussion

2.1
Basic mobility support in RRC_CONNECTED
2.1.1
Main differences between UE dedicated mobility and mobility for NR MBS

2.1.1.1
active 5G MB Session

We tried to depict the (expected) main differences for radio bearer handling at Xn based HO below:
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Figure 2.1.1-1: main differences for radio bearer handling at Xn based HO – active MB Session

As can be seen in Figure 2.1.1-1, we expect in a typical Xn based mobility case, i.e. mobility during an ongoing (active) MB Session, that the target side radio resources are already established at HO preparation, as well as the user data distribution tree to be extended towards the target gNB (same holds for gNB internal entities, i.e. distribution tree up to the target gNB-DU).

Establishment of distribution tree should be independent of the NR MBS radio bearer transmission mode at the target side (PTM or PTP).

If target side radio resources/user data distribution tree resources are not yet established, this takes place as part of the HO preparation. 

We might even foresee NG-RAN functions that allow the establishment of target side resources in advance, also without a single UE being served by the target gNB (or gNB-DU).

We also expect that baseline mobility does not require any data forwarding function. If it can be assumed that data transmission in source and target cell are roughly synchronised, the glitch in the user data stream might be kept basically unnoticed for real time services, for non-real time services, either source coding introduces certain redundancy and robustness or one can rely on individual (application level) re-transmission (e.g. for SW download) etc. (we would need to observe other WGs/TSGs discussions on that.)

Observation 1:
Baseline mobility for NR MBS during an active 5G MB Session requires NG-RAN functions foresees the establishment of user plane resources (radio and distribution tree) latest before the Handover Command is issued to the UE.

Observation 2:
Timely establishment of MB Session resources in neighbour nodes during an active session requires source side trigger and target side triggers by means of NG signalling.

Observation 3:
In general, it is not expected that (UE individual) data forwarding is necessary for NR MBS user data.

2.1.1.1
inactive 5G MB Session

Basic mobility outside a 5G MB Session would foresee (only) to transfer UE Context data including NR MBS information to the target gNB. Arrival of UE Context data with NR MBS content at the target gNB with an unknown Session identifier may cause the target gNB to request extension of the distribution tree.

It appears that the set of NG-RAN functions necessary for mobility outside a 5G MB Session does not require additional functionality, but rather only a subset of function necessary for support of mobility during an ongoing session.

Observation 4:
Support of mobility during an inactive 5G MB Session does not require additional NG-RAN functions as compared to the case of the active 5G MB Session.

2.1.2
Support of various mobility Scenarios

Basic mobility in RRC_CONNECTED concerns the following scenarios:

a)
inter-gNB mobility with Xn connectivity

b)
inter-gNB mobility w/o Xn connectivity

c)
intra-gNB inter-DU mobility

d)
intra-gNB intra-DU mobility

We would expect the existing Xn Handover Preparation and NG Handover Resource Allocation procedures to be affected, which are expected to contain MB Session Resource information within the UE Context.

Further, as outlined in 2.1.1, signalling is necessary to allow timely establishment of MB Session resources in a neighbouring node, either at Handover Preparation or before any UE that has joined the MB Session has moved to the neighbouring node:

i)
NG signalling that request the 5GC to establish MB Session resources in an NG-RAN node (carrying basically the NG-RAN node ID and MB Session ID for extending the user data distribution tree to the indicated NG-RAN node)

ii)
NG signalling that allows an NG-RAN node that is about to serve a UE to trigger extension of the user data distribution tree (could be the very same procedure as i) ).

iii)
NG/Xn signalling to establish NR MBS radio bearers during an ongoing session, target cell information might be contained in i).

Observation 5:
Support of various kinds of mobility requires MB Session resource data to be contained Xn Handover Preparation and NG Handover Resource allocation messages.

Observation 6:
Timely establishment of MB Session resources in neighbour nodes requires:

-
NG-RAN triggered NG procedure to request establishment of MB Session resources, optionally indicating that the request is on behalf of a (neighbour) NG-RAN node, optionally with the (neighbour) cell indication in case of active MB Session. 

-
Xn signalling to establish NR MBS radio bearers during an ongoing session in an Xn connected neighbouring NG-RANnode.

2.2
Basic mobility in other RRC states?

Although not part of this agenda item, we would like to shortly discuss support of basic mobility in other RRC states.

As hinted already in the RAN WID [1], if we assume that it is possible to receive NR MB user data in RRC_IDLE or RRC_INACTIVE, support of mobility in those states w/o the UE to go to RRC_CONNECTED would require autonomous mobility of the UE (w/o signalling with the NG-RAN) and presence of NR MBS radio resources at the target/new cell/node.

Support of such function is quite dependent on schemes developed in other RAN WGs. It also appears that such functions are rather in the realm of receive-only user equipment and broadcast-like deployment of 5G MBS, both outside of Rel-17.

Observation 7:
Discussions on support of mobility in other RRC states than RRC_CONNECTED need to wait at least for progress in other RAN WGs.

3
Conclusion and Proposals
We have discussed support of mobility for 5G MBS and have observed the following:

Observation 1:
Baseline mobility for NR MBS during an active 5G MB Session requires NG-RAN functions foresees the establishment of user plane resources (radio and distribution tree) latest before the Handover Command is issued to the UE.

Observation 2:
Timely establishment of MB Session resources in neighbour nodes during an active session requires source side trigger and target side triggers by means of NG signalling.

Observation 3:
In general, it is not expected that (UE individual) data forwarding is necessary for NR MBS user data.

Observation 4:
Support of mobility during an inactive 5G MB Session does not require additional NG-RAN functions as compared to the case of the active 5G MB Session.

Observation 5:
Support of various kinds of mobility requires MB Session resource data to be contained Xn Handover Preparation and NG Handover Resource allocation messages.

Observation 6:
Timely establishment of MB Session resources in neighbour nodes requires:

-
NG-RAN triggered NG procedure to request establishment of MB Session resources, optionally indicating that the request is on behalf of a (neighbour) NG-RAN node, optionally with the (neighbour) cell indication in case of active MB Session. 

-
Xn signalling to establish NR MBS radio bearers during an ongoing session in an Xn connected neighbouring NG-RANnode.

Observation 7:
Discussions on support of mobility in other RRC states than RRC_CONNECTED need to wait at least for progress in other RAN WGs.

We propose:

Proposal 1:
Assume that the UE Context will contain references to 5G MBS Session resources, which will be handed over (handover).

Proposal 2:
Assume that the final set of protocol functions allows timely establishment of the NR MBS radio resources at the target cell/NG-RAN node before the UE actually enters the cell/NG-RAN node.
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