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1. Introduction
In Rel-17, a new work item focusing on the transmission of multicast and broadcast services is approved: NR Multicast and Broadcast Service [1]. In the WID, multiple use cases are identified which could benefit from the NR MBS feature.  This poses various requirements to the MBS service delivery, among which service continuity during MBS mobility is a significant one. 
In TS23.757, SA2 has made some progress on MBS mobility:

	The handover include the following scenarios:

-
The source RAN support MBS, UE receives data via MBS Session in Source RAN:

a)
Target RAN node does not support MBS,


The MBS Session is converted to the unicast PDU Session during handover.

b)
Target RAN node supports MBS                                                                                                                                                                                                                                                      

-
If the MBS Session is not established in Target RAN, the MBS Session can be established during the HO procedure.

-
If the MBS Session is established in Target RAN, reuse the existing MBS session in target RAN.

-
The source RAN does not support MBS, the Target RAN supports MBS:


In source RAN, the MBS data is sent to UE via the unicast PDU Session. When UE moves to Target RAN, the unicast PDU Session is handed over to the Target RAN as normal PDU Session handling. After handover completion, the SMF triggers the conversion from the unicast PDU Session to the MBS Session.


In this contribution, we discuss the CP handling and UP handling for service continuity, in the scenario 3 “the MBS session to MBS session handover”.
2. Discussion
2.1 CP aspects during mobility

In case of Scenario 3 “MBS session to MBS session handover” [3], the source gNB should be aware of whether the MBS session has been established for the MBS service in the target gNB, this can be realized by MBS service information exchanging before or during handover. Then if both the source and the target use MBS session for MBS service delivery, the source gNB can determine to perform MBS to MBS handover for the UE. 
During the MBS to MBS handover, in order to continue receiving the MBS service in the target gNB after handover, the configuration for MBS reception in the target gNB can be sent to the UE during handover via the source gNB.

Proposal 1: It is needed to exchange the ongoing MBS service information between gNBs, before or during HO.
Proposal 2: The configuration of the MBS service in the target gNB should be sent to UE via the source gNB during MBS to MBS handover. 

From RAN3 point of view, we need to consider the disaggregated architecture, it is needed to consider the cases of “inter-CU mobility”, “intra-DU inter-cell mobility” and “intra-CU inter-DU mobility”. 
The following table provides preliminary analyses of potential RAN3 impacts in the three different cases during MBS to MBS handover, i.e. assuming the MBS session exists in both source gNB and target gNB.

Note: it is assumed that in case a MBS Session is established between gNB and CN, the UE will be served by a MBS RB in the cell controlled by the gNB, and it is up to the gNB to determine to use PTP or PTM transmission over the radio.

Table 2. Potential RAN3 impacts under different cases for MBS to MBS handover
	
	Case 1

Intra-DU Inter-cell
	Case 2

Intra-CU Inter-DU
	Case 3

Inter-CU

	MBS Service ongoing in both Source cell and Target cell
	F1AP UE context modify with MBS RB info;
F1AP MBS RB Release in the old cell, if needed;
E1AP MBS RB Modify/Setup/Release;
	F1AP UE context setup with MBS RB info in new DU;
F1AP MBS RB Release in the old cell, if needed;
E1AP MBS RB Modify/Setup/Release;
	XnAP/NGAP HO with MBS Session info;
F1AP UE context setup with MBS RB info in new DU;
F1AP MBS RB Release in the old cell, if needed;
E1AP MBS RB Modify/Setup/Release;

	MBS Service ongoing in Source cell, but not in Target cell
	F1AP UE context modify with MBS RB info;
F1AP MBS RB setup in the new cell;
F1AP MBS RB Release in the old cell, if needed;
E1AP MBS RB Modify/Setup/Release;
	F1AP UE context setup with MBS RB info in new DU;
F1AP MBS RB setup in the new DU cell;
F1AP MBS RB Release in the old DU cell, if needed;
E1AP MBS RB Modify/Setup/Release;
	XnAP/NGAP HO with MBS Session info;
F1AP UE context setup with MBS RB info in new DU;
F1AP MBS RB setup in the new DU cell;
F1AP MBS RB Release in the old DU cell, if needed;
E1AP MBS RB Modify/Setup/Release;


Proposal 3: Further discuss the impacts over Xn/NG/F1/E1 interfaces to support “Intra-DU Inter-cell”, “Intra-CU Inter-DU” and “Inter-CU” cases.
2.2 UP aspects during mobility

According to the WID, use cases of NR MBS 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. This is easy to understand as these MBS services usually cover a large area and the terminals may move from one cell to another as shown in Figure 2. 
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Figure 1. Mobility use cases for MBS
The above use cases requires high reliability of data transmission, as missing of key information may lead to serious issue. For instance, V2X applications require 50 ms E2E latency and up to 99.9999% reliability in 5GAA discussion [2], public safety MCPTT service also requires up to 99.9999% reliability based on TS23.501. For other scenarios like software delivery, data transmission with higher reliability is beneficial to reduce retransmission in higher layer, e.g. TCP layer. Therefore high data transmission reliability should be satisfied for MBS service during mobility. 

For scenarios 1 and 2, i.e. MBS-to-Unicast Handover and Unicast-to-MBS Handover, after SA2 decides how to ensure service continuity from CN point of view, RAN can further see how to minimize the packet loss from RAN point of view. 
For Scenario 3, i.e. MBS-to-MBS Handover scenario, as the source gNB and the target gNB perform the transmission of one MBS service independently, the transmission progress of MBS packets may be different. For example, the MBS packets from UPF/MB-UPF may arrive at different gNBs at different time because of various backhaul transmission delay; different gNBs may have different buffer status which lead to different scheduling progresses. Especially if the target gNB has faster progress than the source gNB, the UE will miss many MBS packet after handover, which cannot be tolerated by the high reliability requirement. 

In summary, though the MBS UE can continue receiving the MBS service after moving to the target gNB, the progress gap may lead to plenty of data loss which poses threat to service continuity. Thus RAN3 is supposed to take these issues into consideration when designing the MBS mobility mechanism in order to better satisfy service continuity. 
[image: image2.png]


 
Figure 2. UP handling for MBS to MBS handover 
Proposal 4: Further discuss how to minimize data loss during MBS session to MBS session mobility. 
As the MBS transmission gap is hard to avoid, especially for inter CU case or inter DU case, filling in the gap should be an important direction to work with. In order to figure out the progress gap by the gNBs, the sequence numbers for the same MBS packet received by different gNBs should be aligned. With that, the source gNB and the target gNB can further proceed to minimize the data gap or forward the data for the UE during mobility.

Proposal 5: The sequence numbers for the same MBS packet received by different gNBs should be aligned.

3. Conclusion

In this contribution, we discussed service continuity during MBS mobility including CP and UP aspects, and the following proposals are provided:

Proposal 1: It is needed to exchange the ongoing MBS service information between gNBs, before or during HO.

Proposal 2: The configuration of the MBS service in the target gNB should be sent to UE via the source gNB during MBS to MBS handover. 

Proposal 3: Further discuss the impacts over Xn/NG/F1/E1 interfaces to support “Intra-DU Inter-cell”, “Intra-CU Inter-DU” and “Inter-CU” cases.
Proposal 4: Further discuss how to minimize data loss during MBS session to MBS session mobility. 

Proposal 5: The sequence numbers for the same MBS packet received by different gNBs should be aligned.
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