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1. [bookmark: OLE_LINK14][bookmark: OLE_LINK13]Introduction
According to WID[1]:
Architecture: it is the one in Figure 4.1-1 in TR 23.757 v0.2.0: High level MBS architecture, with the further restriction that only NR in NG-RAN (i.e. connected to 5GC) is considered as RAT. Consequently, in addition to in NR SA, there should be no reasons preventing the use of the feature standardized in this WI in case of MR DC configurations in the MCG when the MN is a gNB (NE-DC, NR DC).
Mobility support for PTP/PTM switching need to be considered when MR DC configurations. In this document, we present our contribution on which cases shall be supported for mobility and whether lossless is supported.
2. Discussion
In TR23.757[2], there’re two delivery methods introduced for RAN and two delivery methods introduced for CN.
From the viewpoint of 5G CN, two delivery methods are possible:
-	5GC Individual MBS traffic delivery method: 5G CN receives a single copy of MBS data packets and delivers separate copies of those MBS data packets to individual UEs via per-UE PDU sessions.
-	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
From the viewpoint of RAN, (in the case of the shared delivery) two delivery methods are available for the transmission of MBS packet flows over the radio:
-	Point-to-Point (PTP) delivery method: a RAN node delivers separate copies of MBS data packet over the radio to individual UE.
-	Point-to-Multipoint (PTM) delivery method: a RAN node delivers a single copy of MBS data packets over the radio to a set of UEs.



Figure 4.4‑1: Schematic showing delivery methods
For MBS service providing, there’re four cases need to be considered:
Case 1: The CN-to-gNB is via PTM, and the gNB-to-UE is via PTP.
Case 2: The CN-to-gNB is via PTM, and the gNB-to-UE is via PTM.
Case 3: The CN-to-gNB is via PTP, and the gNB-to-UE is via PTP.
Case 4: The CN-to-gNB is via PTP, and the gNB-to-UE is via PTM.
If 5GC Individual MBS traffic delivery method is supported, a same received a single copy of MBS data packets by the CN may be delivered via both 5GC Individual MBS traffic delivery method for some UE(s) and 5GC Shared MBS traffic delivery method for other UEs.
As a result, it is out of RAN3 scope to support case 3. MBS service individual transmits on a PDU session has no different with non MBS services via PDU session.
And for case 4, when gNB transmit MBS via PTM, there’s no need for a UE to set up a special PDU session and a new tunnel to support PTP from CN point of view. So case 4 should not be supported.
There’re 12 cases of mobility switch:
1. Case 1 -> Case 2: 
Both case1 and case2 CN-to-gNB are via PTM, no switching is needed.
And gNB-to-UE changes from PTP to PTM.In this case, the source is using PTP delivery method for a particular TMGI service which a UE is interested in or receiving. And meanwhile, the target is using PTM delivery method for this service. Since the target is using PTM delivery to multiple UEs, the cost of optimization to achieve lossless for a single incoming UE is very high.
2. Case 1 -> Case 3: 
Both case1 and case3 gNB-to-UE are via PTP, no switching is needed.
And CN-to-gNB changs from PTM to PTP.In this case, the source CN is using PTM delivery method and the target CN is using PTP. The CN node needs change to deliver separate copies of those MBS data packets to individual UEs via per-UE PDU sessions which don’t have. So a new PDU session set up procedure combined with the existed MBS session has to happen which means when PDU register, UE must send TMGI with its UE ID.
MBS receiving changes to an individual receiving var PDU session.
3. Case 1 -> Case 4: 
CN-to-gNB changes from PTM to PTP which is same as ②.
gNB-to-UE changes from PTM to PTP. As for CN changes as mentioned at ②, A PDU session has to be set up.
MBS receiving changes to an individual receiving var PDU session.
4. Case 2 -> Case 1: 
Both case1 and case2 CN-to-gNB are via PTM, no switching is needed.
And gNB-to-UE changes from PTM to PTP. gNB-to-UE can choose using SC-PTM or broadcast. In this case, the source is using PTM delivery method for a particular TMGI service which a UE is interested in or receiving. And meanwhile, the target is using PTP delivery method for this service. Since the target will use a PTP bearer to deliver the interested MBS traffic to this UE, some lossless optimization can be considered, e.g. SN status transfer/data forwarding like mechanisms, and the cost of these solutions are acceptable from the perspective of specification effort. 
In this case, no PDU session need set up. 
5. Case 2 -> Case 3:
CN-to-gNB changes from PTM to PTP which is same as ②
gNB-to-UE changes from PTM to PTP which is the same as④.
A new PDU session has to be set up and used for CN and gNB. 
MBS receiving changes to an individual receiving var PDU session.
6. Case 2 -> Case 4
CN-to-gNB changes from PTM to PTP which is same as ②
gNB-to-UE via PTM no changes. 
If case 4 not supported, this case is not supported.
7. Case 3 -> Case 1
CN-to-gNB changes from PTP to PTM. A shared transmission tunnel need set up with gNB and CN.
gNB-to-UE PTP no changes.
No influence on UE. But lossless optimism needs to be considered between gNB and CN.
8. Case 3 -> Case 2:
CN-to-gNB changes from PTP to PTM same as ⑦
gNB-to-UE changes from PTP to PTM same as①
Individual delivery changes to multicast. The lossless optimization can be considered, e.g. SN status transfer/data forwarding like mechanisms, and the cost of these solutions are acceptable from the perspective of specification effort. 
In this case, no PDU session need set up.
9. Case 3 -> Case 4 
CN-to-gNB PTP no changes.
gNB-to-UE changes from PTP to PTM same as①
Individual deliver changes at gNB to UE, thus the PDU session is no longer used at UE. 
If case 4 not supported, this case is not supported.
10. Case 4 -> Case 1 
CN-to-gNB changes from PTP to PTM same as ⑦
gNB-to-UE changes from PTM to PTP which is same as ④
If case 4 not supported, this case is not supported.
11. Case 4 -> Case 3:
CN-to-gNB PTP no changes.
gNB-to-UE changes from PTM to PTP which is same as ③
If case 4 not supported, this case is not supported.
12. Case 4 -> Case 2:
CN-to-gNB changes from PTP to PTM same as ⑦
gNB-to-UE PTM no changes.
If case 4 not supported, this case is not supported.
We can find that whether case 4 is supported will influence mobility case choose. So CN should first decide which MBS delivery method is to be used in this Release for further study.
Proposal 1: RAN3 is kindly requested to discuss whether to support lossless mobility when the source CN is PTP/PTM, and the target CN is PTM/PTP.
On addition, we take MR DC into considering. There’re four mobility case:
· Handover: Master Node handover with/without Secondary Node change
Master Node handover with/without MN initiated Secondary Node change is used to transfer context data from a source MN to a target MN while the context at the SN is kept or moved to another SN. During an Inter-Master Node handover, the target MN decides whether to keep or change the SN.
Target MN will decide the PTP or PTM transmission of target MN and SN.


Figure 10.7.1-1: MN handover with/without MN initiated SN change

· SN change
The Secondary Node Change procedure is initiated either by MN or SN and used to transfer a UE context from a source SN to a target SN and to change the SCG configuration in UE from one SN to another.
The Secondary Node Change procedure always involves signalling over MCG SRB towards the UE.
If MN initiates SN change, then MN has to decide the PTP/PTM delivery method of target SN before informing source SN.


Figure 10.5.1-1: SN Change – MN initiated
If SN initiates SN change, the source SN has to inform MN about the delivery method it wants to change and MN may acknowledge or reject SN.
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Figure 10.5.1-2: SN Change – SN initiated

· SN addition
The Secondary Node Addition procedure is initiated by the MN and is used to establish a UE context at the SN to provide resources from the SN to the UE. For bearers requiring SCG radio resources, this procedure is used to add at least the first cell of the SCG. This procedure can also be used to configure an SN terminated MCG bearer (where no SCG configuration is needed). Figure 10.2.1-1 shows the Secondary Node Addition procedure TS37.340[3].


Figure 10.2.2-1: SN Addition procedure
MN has to decide the delivery method.
· SN modification.
The Secondary Node Modification procedure may be initiated either by the MN or by the SN and be used to modify, establish or release bearer contexts, to transfer bearer contexts to and from the SN or to modify other properties of the UE context within the same SN. It may also be used to transfer an NR RRC message from the SN to the UE via the MN and the response from the UE via MN to the SN (e.g. when SRB3 is not used). In the case of CPC, this procedure is used to configure or modify CPC configuration within the same SN.
The Secondary Node modification procedure does not necessarily need to involve signalling towards the UE.


Figure 10.3.2-1: SN Modification procedure - MN initiated
· SN release
The Secondary Node Release procedure may be initiated either by the MN or by the SN and is used to initiate the release of the UE context at the SN. The recipient node of this request can reject it, e.g., if an SN change procedure is triggered by the SN.
It does not necessarily need to involve signalling towards the UE, e.g., in case of the RRC connection re-establishment due to Radio Link Failure in MN.
In this case, MBS service needs to be transmitted at MN for continuity.
Proposal 1: RAN3 is kindly requested to discuss which of the following mobility scenarios are supported for the switching between PTP and PTM:
· Handover (i.e. source MN (PTP/PTM) and target MN (PTM/PTP))
· SN change (i.e. source SN(PTP/PTM) and target SN (PTM/PTP))
· SN addition (i.e. source MN(PTP/PTM) and target SN (PTM/PTP))
· SN modification (i.e. source/target MN(PTP/PTM) and target/source SN (PTM/PTP))
· SN release (i.e. change to MN MBS receiving)

3. Conclusion
Based on the discussion, we observe and propose the followings:
Proposal 1: RAN3 is kindly requested to discuss whether to support lossless mobility when the source CN is PTP/PTM, and the target CN is PTM/PTP. 
Proposal 2: RAN3 is kindly requested to discuss which of the following mobility scenarios are supported for the switching between PTP and PTM:
· Handover (i.e. source MN (PTP/PTM) and target MN (PTM/PTP))
· SN change (i.e. source SN(PTP/PTM) and target SN (PTM/PTP))
· SN addition (i.e. source MN(PTP/PTM) and target SN (PTM/PTP))
· SN modification (i.e. source/target MN(PTP/PTM) and target/source SN (PTM/PTP))
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