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1   Introduction

In the RAN#86 meeting the WID of New Work Item on NR support of Multicast and Broadcast Services was approved. In the WID, we have the following objective to be implemented:
· Specify support for basic mobility with service continuity [RAN2, RAN3]

In addition, in RAN2#114-e meeting, we also have the following conclusion to limit the UE behaviour regarding the commented mode service continuity: 

· As a baseline, no new UE based signalling is introduced to support gNB switch decision (e.g. PDCP SR for high reliability is still TBD)
In this contribution, we will discuss the scenario and necessary requirement for service continuity for Connected mode UE. 
2   Discussion

2.1   Target Cell selection
In LTE MBMS, the mobility issue for connected UE is left for network implementation. The serving gNB is aware of the neighbor cell’s MBMS service area and the frequency by X2 interface. Furthermore, UE may report the mbms-FreqList and the MBMS service list by MBMSInterestIndication message. With these information, the serving gNB can try its best to handover the UE to a target cell which can continuously provide MBMS service for the UE. 
However, in accordance with the working assumption that “no new UE based signalling is introduced to support gNB switch decision”, MBMSInterestIndication is assumed not to be supported.

Observation 1: MBMSInterestIndication is assumed not to be supported in accordance with the working assumption that “no new UE based signalling is introduced to support gNB switch decision”.
In the context of NR MBS, it is assumed PTM service is provided by the gNB as the basic method to maximize the radio efficiency, and PTP leg is only provided in case the high reliability is required. There are two use cases to switch PTM to PTP:

a) Reliability enhancement 
b) Service continuity

For use case of service continuity, in order to make the right handover decision, the service gNB should handover the UE to a neighbor cell which support the MBS service which the UE is receiving. Furthermore, in order to guarantee the lossless handover, the gNB is required to switch the UE MBS mode from PTM to PTP. There are two aspects the gNB should be aware in order to make the right handover decision:
a) Measurement report. 

This is the baseline for handover, gNB should know which neighbor cell is the potential cell can be used for handover.

b) MBS service that the UE is interested in. 

Based on the Xn interface signaling exchange, the serving gNB knows which MBS service the neighbor gNB is providing. So the serving gNB can handover the UE to the neighbor cell which supports the MBS service that the UE is receiving in the serving cell.
Observation 2: MBMSInterestIndication is helpful for the gNB to make appropriate handover decision for the UE who have ongoing MBS service.
However, if CHO is supported, then the MBMSInterestIndication may not be needed. Even the gNB have no information which MBS service the UE is receiving, the gNB can provide CHO configuration for the UE, which includes a number of candidate cells for handover. The MBS service provided by the neighbor cell can be broadcasted by MBS SIB, and UE can execute CHO by itself.

Observation 3:  if CHO is supported, MBMSInterestIndication may not be needed. 

So the LTE MBMS X2 serving cell information exchange including the MBMS information, and the MBMSInterestIndication reported by the UE can be the baseline of NR MBMS.
Proposal 1: legacy LTE X2 cell information exchange and MBMSInterestIndication message can be the baseline of NR MBMS for service continuity. It is up to the network to decide whether to use CHO or MBMSInterestIndication to make handover decision. 
In Rel_17 MBMS, it is motivated to enhance the mobility issue for connected mode UE in order to smoothly handover the UE to target cell without any service interruption or minimize the service interruption as much as possible. The challenge of this purpose is brought by the unexpected target cell status of multicast service. So there should be some information exchange/request between the target gNB in addition to the legacy LTE X2 cell information. RAN3 should be involved together with RAN2 to develop a unified solution addressing the mobility issue for the connected mode UE. 
Observation 1: source gNB and target gNB can exchange/request more information in additional to the legacy LTE X2 MBMS information exchange to assist minimizing the service interruption/data loss during the handover. 
Proposal 2: RAN2 should co-ordinate with RAN3 in service continuity. RAN2 define the UE behavior align with the information exchanged via Xn interface. 
When the UE is in RRC_CONNECTED mode, the behavior is fully under the control of the serving gNB. When the UE is moving to the edge of the serving cell, it performs measurement and report the measurement results to the serving gNB based on the measurement configuration. And the handover decision is up to the serving gNB. So it is up to the serving gNB to select the target cell for the Connected mode UE. 
Observation 2: it is up to the serving gNB to select the target cell for the Connected mode UE. 
In the following part of the paper, we will discuss how the serving gNB selects target cell for the UE

Case 1: UE is using unicast in RRC_CONNECTED
Furthermore, for the good of the serving gNB, if the serving gNB is aware of the neighbor cell MBMS provision information, it would be beneficial for the serving gNB to make the right handover decision. For example, upon reception of the measurement result from the UE, among which includes a few target cells, the serving gNB knows one of the target cell is provisioning multicast service which the UE is interested in, so if the serving gNB selects this cell to handover the UE, after the UE handover to this cell, it can switch from unicast to multicast, in order to reduce the signaling overhead. 
Case 2: UE is using multicast in RRC_CONNECTED

There is also another case that even the UE is in RRC_CONNECTED, it is using multicast but stays in RRC_CONNECTED. So in this case, the serving gNB should handover the UE to neighbor cell which can provide multicast service as much as possible. If so, after the UE is handover to the neighbor cell, it can keep using multicast service. So in Rel_17 MBMS, RAN2 should dedicated to enable the serving gNB handover the UE to neighbor cell which can provide multicast service as much as possible. 
Given the above two use cases, we have the following proposal: 
Proposal 3: the serving gNB should handover the UE to neighbor cell which can provide multicast service as much as possible. 

3   Conclusion

In this contribution, we mainly discussed the scenario of simultaneous transmission of unicast and multicast and the benefit for simultaneous transmission of unicast and multicast. Hereby we have the following observations and proposals:
Proposal 1: legacy LTE X2 cell information exchange and MBMSInterestIndication message can be the baseline of NR MBMS for service continuity. 
Proposal 2: RAN2 should co-ordinate with RAN3 in service continuity. RAN2 define the UE behavior align with the information exchanged via Xn interface. 

Proposal 3: the serving gNB should handover the UE to neighbor cell which can provide multicast service as much as possible. 

Observation 1: source gNB and target gNB can exchange/request more information in additional to the legacy LTE X2 MBMS information exchange to assist minimizing the service interruption/data loss during the handover. 

Observation 2: it is up to the serving gNB to select the target cell for the Connected mode UE. 
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