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1. Introduction

In RAN#86 meeting, a new WI for MBS is approved for R17 NR. Two objectives are specified in WI [1].

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

==omit some text====

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

==omit some text====
· Specify RAN basic functions for broadcast/multicast for UEs in RRC_IDLE/ RRC_INACTIVE states [RAN2, RAN1]:

We will focus on basic mobility with service continuity for a given UE in this paper.
2. Discussion on HO to NR
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Figure 1: Schematic showing delivery methods
In TR 23.757, shared PTP or PTM delivery method and Individual delivery method may be used at the same time for a 5G MBS session depending on selected solution [2]. 
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For the HO, there are four cases:
Case 1: HO from unicast to unicast

Case 2: HO from unicast to multicast

Case 3: HO from multicast to unicast

Case 4: HO from multicast to multicast

For the case 1,3, the target is unicast. The service continuity and data lossless can be ensured by network, e.g. data forwarding. 
For the case 2,4, the target is multicast. If the target multicast’s progress is faster than the source unicast or multi cast, there is data gap between source and target. The possible solutions are:

Solution 1: the UE will receive the multicast MBS of source and target multicast MBS simultaneously until the UE receive the all the data in the data gap. In order to ensure to delete the duplicated data and in order delivery to upper layer, the common PDCP for source gNB and target gNB seems a good choice e.g. the network architecture for MBS suggested in [3]
Solution 2: the source gNB will forward the data to the target gNB and the target gNB will deliver the forwarding data via unicast. After that, the UE will receive the MBS in the target cell via multicast. In this solution it is not clear the PDCP SN of forwarding data is allocated by source or target and it is also not clear if PDCP window needs reset from source unicast/mulitcase to target unicast and then to target multicast.

Option1: during data forwarding, the source will associate each IP data with a PDCP SN;

Option 2: only IP data will be forwarded to the target node; the target node will associate each IP data with PDCP SN based on the PDCP SN of multicast. E.g. if the target gNB expect the UE receive the first multicast data with PDCP SN=n, then there are m IP data for deleivery to the UE via unicast, then the m IP data should be add the PDCP SN with SN is n-m,n-m+1……n-1 in target node.
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Proposal 1: The 4 handover cases are considered in mobility with MBS service continuity, i.e. HO from unicast to unicast, HO from unicast to multicast, HO from multicast to unicast and HO from multicast to multicast.

Proposal 2: Both solution 1 and solution 2 are considered as baseline for MBS Service continuity during Handover, FFS how to maintain the PDCP reception window during handover.
3. Discussion on Handover to legacy NR/E-UTRAN/3G
The RRC_CONNECTED UE is receiving the MBS service in the source NR cell. If the UE handover to a NR cell which does not support MBS service. For MBS service continuity purpose, the source NR cell can be configured as SCell of UE.
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The RRC_CONNECTED UE is receiving the MBS service in the source NR cell and if the UE handover to LTE cell, e.g. EPS fallback. For MBS service continuity purpose, the source NR cell can be configured as SCG of NGEN-DC if the target eNB is connected to 5GC. If the target eNB is connected to EPC, the NR configuration for MBS will be released even if the source NR is configured as SCG of EN-DC, because there is no GTP tunnel for MBS from EPC.
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In R16, NR support handover to 3G for SRVCC. In this case, the UE should release the source NR configuration. However, the MBS multicast configuration of source NR will not be changed due to the target UE leave. So it is possible for the UE to keep the MBS configuration of source NR after handover and it is also possible for the UE to receive the MBS service from source NR if the UE capability allowed.
For MBS service continuity purpose, the benefit to receive the MBS service from non-serving NR cell for UE if UE capability allowed is obvious, e.g. inter-system handover and SRVCC handover to 3G.
Proposal 3: The following inter-RAT handover cases and HO to legacy NR are considered in mobility with MBS service continuity, i.e. HO to LTE connected with 5GC, HO to LTE connected with EPC and SRVCC HO to 3G.

Proposal 4: The source NR cell be configured as SCell or SCG for MBS service continuity if the MBS service is not available in target cell in handover.
Proposal 5: the UE can keep the multicast MBS configuration from source NR cell and continue to receive the MBS service from source NR after handover if UE capability allowed.
4. Conclusions

Based on the discussion above, we propose:

Proposal 1: The 4 handover cases are considered in mobility with MBS service continuity, i.e. HO from unicast to unicast, HO from unicast to multicast, HO from multicast to unicast and HO from multicast to multicast.

Proposal 2: Both solution 1 and solution 2 are considered as baseline for MBS Service continuity during Handover, FFS how to maintain the PDCP reception window during handover.

Proposal 3: The following inter-RAT handover cases and HO to legacy NR are considered in mobility with MBS service continuity, i.e. HO to LTE connected with 5GC, HO to LTE connected with EPC and SRVCC HO to 3G.

Proposal 4: The source NR cell be configured as SCell or SCG for MBS service continuity if the MBS service is not available in target cell in handover.

Proposal 5: the UE can keep the multicast MBS configuration from source NR cell and continue to receive the MBS service from source NR after handover if UE capability allowed.
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