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Introduction
Mobility with service continuity was discussed in RAN2#111e and the related agreements are as follows [1]:
	[bookmark: _Hlk53945122][bookmark: _Hlk53945131]Focus on MBS-MBS scenario initially (i.e. shared delivery), including both PTM and PTP (if applicable). Other scenarios later, TBD. 
Requirements for lossless mobility are TBD. Assume for now that R2 will anyway discuss service continuity functionality for low or no data loss. 
R2 assumes that for Rel-17 NR multicast Mobility in Connected mode, handover (including variants) is the baseline, TBD exactly which variants.


In this contribution, we make analysis on possible sub-scenarios focusing on MBS-MBS scenario and provide our view on mobility related issue like lossless-HO.
Discussion
MBS mobility scenarios
It was agreed in RAN2#111e meeting that:
Focus on MBS-MBS scenario initially (i.e. shared delivery), including both PTM and PTP (if applicable). Other scenarios later, TBD. 
Considering the two RAN delivery methods in RAN (PTP and PTM), and the whether to configure two delivery methods/leg together for dynamic mode switch purpose in the source/target node or not, we classify the potential scenarios in the email discussion [Post111-e][905][MBS] Connected Mode Mobility with Service Continuity based on [1].
· Scenario 1: PTP->PTP;
· Scenario 2.1: PTP->PTM with PTP;
· Scenario 2.2: PTP->PTM;
· Scenario 3.1: PTM with PTP->PTP;
· Scenario 3.2: PTM ->PTP;
· Scenario 4.1: PTM with PTP->PTM with PTP;
· Scenario 4.2: PTM ->PTM;
· Scenario 4.3: PTM ->PTM with PTP;
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Scenario 4.3 
Figure 1 Scenarios to support service continuity during handover 
The shared delivery mentioned in the agreement is defined as one of the delivery methods from the point view of 5G CN [2], as following:
-	5GC Shared MBS traffic delivery method: 5G CN receives a single copy of MBS data packets and delivers a single copy of those MBS packets packet to a RAN node, which then delivers them to one or multiple UEs.
-	5GC Shared MBS traffic delivery method: 5G CN receives a single copy of MBS data packets and delivers a single copy of those MBS packets packet to a RAN node, which then delivers them to one or multiple UEs
[bookmark: _Hlk54269196]And PTP and PTM are two delivery methods from the viewpoint of RAN, in case of the shared delivery:
-	Point-to-Point (PTP) delivery method: a RAN node delivers separate copies of MBS data packet over radio to individual UE.
-	Point-to-Multipoint (PTM) delivery method: a RAN node delivers a single copy of MBS data packets over radio to a set of UEs.


Figure 2 Schematic showing delivery methods
Also, MBS service could be delivery to UE via unicast as in LTE, depicted in Figure2. Since the clear definition, whether and how to support individual MBS traffic delivery, also its relationship with unicast is under discussion in SA2, so we depict unicast and individual traffic delivery separately in Figure 2.
From RAN and UE point of view, there are some similarity among PTP, unicast and individual MBS traffic delivery, for example, C-RNTI is used for scheduling, which may cause some concept confusion. And in the email discussion, some companies take unicast as PTP.
Observation 1: There are some similarity among PTP, unicast and individual MBS traffic delivery, from RAN and UE point of view.
However, according to the definition, we could see PTP only occurs when talks to a multicast traffic flow (in case of the shared delivery). It’s just one of the two RAN delivery methods of MBS flow, while unicast is more like a service level definition as show in Figure 2.
Observation 2: According to the SA2 definition, PTP only occurs when talks to a multicast traffic flow (in case of the shared delivery), while unicast is more like a service level definition.
We agreed in last meeting that we focus on MBS-MBS scenario initially (i.e. shared delivery), therefore, what we discuss only includes PTP and PTM, but not unicast at the current stage. We should avoid using unicast for PTP description, as it goes against to our agreements and may cause extra confusion in the future discussion.
Proposal 1: RAN2 is kindly asked to distinguish or clarify the concept of PTP and unicast in the MBS mobility discussion, i.e. PTP is one of the two RAN delivery methods of MBS flow, unicast is the service level definition, and avoid using unicast at least in the current discussion of MBS-MBS scenario (i.e. shared delivery).
Lossless HO
As mentioned above, in RAN2#111-e, the following text is agreed:
Requirements for lossless mobility are TBD. Assume for now that R2 will anyway discuss service continuity functionality for low or no data loss. 
Use cases of NR MBS in the WID mainly consist of public safety and mission critical, V2X applications, transparent IPv4/IPv6 multicast delivery, IPTV, software delivery over wireless, group communications and IoT applications. Most of these use cases involve MBS service reception during inter-node mobility, e.g. public safety, V2X applications and so on. Obviously, the above use cases require high reliability, for example, according to 5GAA, V2X applications require up to 99.9999% reliability. Regarding public safety, the MCPTT service also requires up to 99.9999% reliability.
Observation 3: Some MBS services have high requirements of reliability.
The strict reliability requirement of some MBS services is a kind of QoS requirements, which needs to be satisfied even in mobility scenarios. Therefore, lossless MBS-MBS handover needs further study. 
Proposal 2: Lossless MBS-MBS handover could be supported, at least for services with high reliability requirements.
To achieve lossless handover, it’s better to configure MBS as an AM bearer for PDCP status report and PDCP re-establishment/recovery. Considering that it’s to complex for RLC AM design of PTM transmission, and it may not bring much reliability gains but extra delay, RLC AM for PTM transmission may not be supported. Therefore, it’s better to configure a PTP leg with RLC AM mode in the target node for handover of services with high reliability requirements. And whether to configure one is up to network implementation.
Proposal 3: For services with high reliability requirements, it’s better to configure a PTP leg with AM mode in the target node to achieve lossless handover or minimize data loss.
Conclusions
In this paper, we clarify the potential scenarios of MBS-MBS mobility and provide our view about lossless HO, the observations listed are below:
Observation 1: There are some similarity among PTP, unicast and individual MBS traffic delivery, from RAN and UE point of view.
Observation 2: According to the SA2 definition, PTP only occurs when talks to a multicast traffic flow (in case of the shared delivery), while unicast is more like a service level definition.
Observation 3: Some MBS services have high requirements of reliability.
Based on the observations, we propose:
Proposal 1: RAN2 is kindly asked to distinguish or clarify the concept of PTP and unicast in the MBS mobility discussion, i.e. PTP is one of the two RAN delivery methods of MBS flow, unicast is the service level definition, and avoid using unicast at least in the current discussion of MBS-MBS scenario (i.e. shared delivery).
Proposal 2: Lossless MBS-MBS handover could be supported, at least for services with high reliability requirements.
Proposal 3: For services with high reliability requirements, it’s better to configure a PTP leg with AM mode in the target node to achieve lossless handover or minimize data loss.
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