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Introduction
In RAN2#111e meeting, some agreement has been reached on mobility with service continuity in RRC_CONNECTED state, furthermore an email discussion [1] on this topic has been initiated.
In this contribution, we further discuss the open issues related to mobility with service continuity.
Discussion
0. Support of data lossless in handover
In the email discussion [1], whether RAN2 should support handover lossless in the MBS-to-MBS Handover scenario has been discussed. Some companies think that data lossless may be needed for services with high QoS requirement. However RAN2 may need to figure out which services have the requirement of data lossless in handover.
Observation 1: Support data lossless in handover may be needed for services with high QoS requirement.
Assumed that there is requirement for some services require data lossless in handover, the basic principle should be to keep the solution as simple as possible. Therefore we should be to reuse the legacy solution as much as possible. 

In the email discussion [2], it seems that the common understanding is that is that RLC AM will be supported for PTP transmission. But for PTM transmission, the majority view is that RLC AM is not supported. As data lossless in handover is supported for RLC AM in legacy NR, therefore data lossless could be simply supported in PTP transmission. But for PTM to PTM handover, support of data lossless in handover is not possible.
Observation 2: Data lossless in handover is hard to be supported for PTM to PTM handover assuming RLC AM is not supported for PTM.
Observation 3: Data lossless in handover could be supported by PTP transmission assuming RLC AM is supported for PTP.
The simplest way to support data lossless in handover could be NG-RAN always switch the PTM transmission to PTP transmission before the handover triggers.
Furthermore, as mentioned in papers from some companies for RAN2#111e meeting, data lossless in handover could be supported in PTM transmission with the assistance of PTP leg for delivering the missing packets in the target cell.
[bookmark: OLE_LINK6][bookmark: OLE_LINK7]Proposal 1: Data lossless in handover is only supported for the following scenarios,
    Scenario 1: Data lossless is supported for PTP to PTP handover, which means PTM transmission should always be switched to PTP mode before handover.
    Scenario 2: Data lossless is supported for PTM transmission, in case PTP leg is used as the assistance for delivering the missing packets in target cell.

0. Mobility between MBS cell and non-MBS cell for broadcast services
In RAN2#111e, the agreement on scenarios of mobility is as following,
	Focus on MBS-MBS scenario initially (i.e. shared delivery), including both PTM and PTP (if applicable). Other scenarios later, TBD. 



According to the agreement, whether to support other scenarios like MBS to non-MBS scenario for MBS services (including both multicast and broadcast) is to be decided later. 
SA2 is also studying on the scenario that UE which is receiving broadcast service moves between MBS cell and non-MBS cell. In SA2 specification [3], there is a key issue#8 which is related broadcast. The key issue#8 is described in [3] as following,
	5.8	Key Issue #8: Reliable switching between unicast and broadcast delivery methods
5.8.1	Description
When a UE is receiving a session, it may move from a NG-RAN node that supports MBS to a NG-RAN node that does not support MBS, or vice versa.
The following aspect will be studied:
-	Triggers for switching between unicast and broadcast delivery methods.
-	How switching between unicast and broadcast delivery methods is performed in the 5GS while supporting service continuity.



Moreover, according the latest version of [3], SA2 has made conclusion for broadcast service on the MBS to non-MBS scenario. it has been concluded that Key Issue #8 will not be addressed in Release 17. 
	.8.3	Key Issue #8: Reliable switching between unicast and broadcast delivery methods
This key issue is not addressed in Release 17.



[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Observation 4: SA2 has concluded that MBS-non-MBS scenario is not supported for broadcast in R17 timeline.

Based on SA2 conclusion, RAN2 could discuss whether to support MBS-non-MBS scenario for broadcast from RAN point of view now. 
On one hand, it is reasonable for RAN to support the same scenarios as SA2.On the other hand, it is possible for NG-RAN to support basic mobility for the service continuity of broadcast services between MBS cell and non-MBS cell.
Proposal 2: Based on SA2 conclusion, RAN2 to decide whether to support mobility between MBS cell and non-MBS cell for broadcast services.

0. Basic mobility between MBS cell and MBS cell for broadcast services
In RAN2#111e, it has been agreed that legacy handover is the baseline for Rel-17 NR multicast Mobility in Connected mode.
	R2 assumes that for Rel-17 NR multicast Mobility in Connected mode, handover (including variants) is the baseline, TBD exactly which variants.



However, it is unclear how to do for broadcast services. From the user experience’s point of view, to ensure the basic mobility for broadcast is necessary, NG-RAN should try to select target cell supporting the received services by UE during handover. Therefore at least NG-RAN should prioritize to handover the UE to target cell which can provide the receiving broadcast service as much as possible. Furthermore, whether legacy handover (including variants) could be the baseline for the broadcast services depends on the requirement of broadcast services.
Proposal 3:  For broadcast reception in connected mode, basic mobility between MBS cell and MBS cell should be supported, i.e., NG-RAN should prioritize to handover UE to cell supporting the receiving broadcast services. FFS on whether legacy handover (including variants) could be baseline for broadcast.

0. UE interest indication by UE in connected mode
This issue has been discussed in RAN2#111e meeting post email discussion [1].Companies’ views on this issue are divergent. Therefore we discuss this issue further.
In LTE, UE in RRC_CONNECTED sends MBMS interest to network via a RRC message. Generally the following information could be include in RRC message MBMSInterestIndication,
1. [bookmark: OLE_LINK3]Information related to UE interested services, such as list of MBMS frequencies on which the UE is receiving or interested to receive, etc.
2. [bookmark: OLE_LINK5][bookmark: OLE_LINK4]Information on whether the UE prioritizes MBMS reception above unicast reception.
With above information from UE, the network does its best to ensure that the UE is able to receive MBMS and unicast services subject to the UE's capabilities.

The information on whether UE prioritizes MBMS reception above unicast is necessary for NG-RAN. If UE does not support simultaneous reception of unicast transmission and SC-PTM transmission in one subframe, NG-RAN could ensure UE to able to receive the indicated MBMS services transmitted via SC-PTM and to receive unicast bearers by scheduling them in different subframes.
Observation 5: As part of UE interest indication, whether the UE prioritizes the MBS (including multicast and broadcast) reception above unicast reception should be informed to NG-RAN.

For multicast service, UE is expected to join multicast session, then 5GC knows which multicast services the UE is interested in.NG-RAN will know UE interest on cell level when UE is receiving multicast services in connected mode. So there is no need for UE to report its interest on multicast services to NG-RAN.
However, for broadcast services, there is no joining group procedure. Network side is not aware of which MBS services UE is interested in. To ensure the basic mobility with service continuity, NG-RAN needs to prioritize to handover UE to cell supporting the receiving MBS services. So If UE is receiving broadcast services in connected mode, it needs to report its interested MBS services to NG-RAN. The general procedure is illustrated in Figure 1 below,



Figure 1
Observation 6: To ensure basic mobility with service continuity for broadcast services, UE interest indication is necessary.
Proposal 4: UE interest indication in connected mode should be supported.
Conclusion
[bookmark: _Hlk47675422]In the previous sections we made the following observations: 
Observation 1: Support data lossless in handover may be needed for services with high QoS requirement.
Observation 2: Data lossless in handover is hard to be supported for PTM to PTM handover assuming RLC AM is not supported for PTM.
Observation 3: Data lossless in handover could be supported by PTP transmission assuming RLC AM is supported for PTP.
Observation 4: SA2 has concluded that MBS-non-MBS scenario is not supported for broadcast in R17 timeline.
Observation 5: As part of UE interest indication, whether the UE prioritizes the MBS (including multicast and broadcast) reception above unicast reception should be informed to NG-RAN.
Observation 6: To ensure basic mobility with service continuity for broadcast services, UE interest indication is necessary.

[bookmark: OLE_LINK58][bookmark: OLE_LINK59][bookmark: OLE_LINK60][bookmark: OLE_LINK47][bookmark: OLE_LINK48]Based on the analysis in the previous sections we propose the following:
Proposal 1: Data lossless in handover is only supported for the following scenarios,
    Scenario 1: Data lossless is supported for PTP to PTP handover, which means PTM transmission should always be switched to PTP mode before handover.
    Scenario 2: Data lossless is supported for PTM transmission, in case PTP leg is used as the assistance for delivering the missing packets in target cell.
Proposal 2: Based on SA2 conclusion, RAN2 to decide whether to support mobility between MBS cell and non-MBS cell for broadcast services.
Proposal 3:  For broadcast reception in connected mode, basic mobility between MBS cell and MBS cell should be supported, i.e., NG-RAN should prioritize to handover UE to cell supporting the receiving broadcast services. FFS on whether legacy handover (including variants) could be baseline for broadcast.
Proposal 4: UE interest indication in connected mode should be supported.
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