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1. Introduction
The work item “NR Multicast and Broadcast Services” [1] was agreed in RAN#88-e. During the past RAN2 meetings, the following agreements and work assumptions were made for the work item.
On L2 User Plane Requirements:
For Rel-17, R2 specifies two modes: 
	1: One delivery mode for high QoS (reliability, latency) requirement, to be available in CONNECTED (possibly the UE can switch to other states when there is no data reception TBD)
	2: One delivery mode for “low” QoS requirement, where the UE can also receive data in INACTIVE/IDLE (details TBD).
	R2 assumes (for R17) that delivery mode 1 is used only for multicast sessions. 
	R2 assumes that delivery mode 2 is used for broadcast sessions. 
	The applicability of delivery mode 2 to multicast sessions is FFS.
No data: When there is no data ongoing for the multicast session, the UE can stay in RRC_CONNECTED. Other cases FFS
It is up to SA2 to decide whether the multicast session activation/deactivation mechanism is supported or not, and RAN2 will discuss if there is any RAN2 impacts based on SA2 inputs.
It is up to SA2 to decide on the support of local MBS service, and RAN2 will discuss the RAN2 impacts based on SA2 inputs.
In general, Information of MBS services/groups subscribed by the UE (e.g. TMGI) and QOS requirements of a MBS service should be provided to RAN. Detail information e.g. for PTM PTP switch if any is FFS.

On L2 User Plane Architecture:
[bookmark: OLE_LINK9][bookmark: OLE_LINK10][bookmark: OLE_LINK11][bookmark: OLE_LINK12]The function of mapping from QoS flows to MBS RBs in SDAP is needed for NR MBS. TBD whether any SDAP header is needed.
[bookmark: OLE_LINK13][bookmark: OLE_LINK14](Working assumption) no SDAP functions other than “mapping from QoS flows to radio bearers” and “transfer of user plane data” are supported for MBS. FFS whether to support QoS flows to radio bearers remapping.
In general: RAN2 wait for SA3’s progress for discussing security issues. TBD whether we need to send LS to SA3. 
RoHC (at least U-mode) can be configured for NR MBS bearers. This is applicable for Mcast, assume this is applicable also to broadcast. 
RoHC is located at PDCP. 
The reordering and in-order delivery function in PDCP is supported for NR MBS.
The following PDCP functions are also supported for NR MBS: transfer of data; maintenance of PDCP SNs; duplicate discarding. Other PDCP functions are FFS.
RLC AM is supported for PTP transmission of NR MBS.
RLC UM is supported for PTP transmission of NR MBS.
RLC UM is supported for PTM transmission of NR MBS.
RLC TM is not supported for PTP transmission of NR MBS.
RLC TM is not supported for PTM transmission of NR MBS.
[bookmark: OLE_LINK17][bookmark: OLE_LINK18]FFS for PTM if multiplexing/de-multiplexing of different logical channels are to be supported in MAC for NR MBS.

On the mobility with service continuity:
R2 aim to support lossless handover for MBS-MBS mobility for service that requires this (TBD which detailed scenario but at least PTP-PTP)
In order to support the lossless handover for 5G MBS services, at least DL PDCP SN synchronization and continuity between the source cell and the target cell should be guaranteed by the network side to realize. The design of specific approach to realize this can be involved with WG RAN3.
From network side, the source gNB may forward the data to the target gNB and the target gNB will deliver the forwarding data. Meanwhile, the SN STATUS TRANSFER should be extended to cover the PDCP SN for MBS data; Then (TBD after or in parallel) the UE receives the MBS in the target cell according to target configuration.
From UE side, PDCP status report may be supported as well.

Based on the above agreements and work assumptions, for the MBS session with delivery mode 1, both the PTM bearer and the PTP bearer can be used to transmit the MBS session in the cell. In the contribution, the mobility with service continuity for the MBS session with delivery mode 1 is studied and the related proposals are made.

2. [bookmark: OLE_LINK1][bookmark: OLE_LINK2][bookmark: _Ref40865202]Mobility with service continuity
Due to the fact that the MBS session with delivery mode 1 can be transmitted with both the PTM bearer and the PTP bearer, the following requirement can be suggested.
Proposal 1: The no data loss handover is supported for the MBS session with delivery mode 1.
For the MBS session with delivery mode 1, the following two scenarios are discussed for the mobility with service continuity.
Scenario 1: The target cell provides the MBS session with delivery mode 1.
Scenario 2: The target cell doesn’t provide the MBS session.


2.1 Scenario 1
For the MBS session with delivery mode 1 and each UE receiving the MBS session, the PTP bearer can be activated to transmit the MBS session to the UE when UE is at the edge of the cell. In order to ensure the service continuity of the MBS session for the UE during the UE mobility from the source cell to the target cell, the MBS session related information (the PTM and PTP bearer configuration information) of the UE can be sent to the target cell by the source cell in the handover request message. The target cell needs to configure the PTP bearer for the UE to continue receiving the MBS session. The target cell needs to send the MBS session related information (the PTM and PTP bearer configuration information) in the target cell to the source cell in the handover request response message. In order to ensure the no data loss during the handover, the MBS session related information in the handover request message includes the SN of the last PDCP SDU sent for each RB of the PTM bearer in the target cell. 
The source cell sends the handover command message to the UE with the related MBS session information in the target cell included in the message. In order to ensure the no data loss during the handover, the source cell needs to forward the PDCP PDUs of each RB of the MBS session to the target cell. After the handover of the UE in the target cell, the target cell begins to transmit all forwarded PDCP PDUs by the source cell to the UE with the PTP bearer of the UE.
If the PTP bearer of the MBS session has the same SDAP/PDCP/MAC/L1 configuration as the PTM bearer （in the source cell and/or in the target cell）[4], the MBS session related information in the handover request message, the handover response message and the handover command message can be simplified with the less resource needed in NG, Xn and Uu.
If the PTM bearer of the MBS session with delivery mode 1 is area specific, the PTM bearer related information in the handover request message, the handover response message and the handover command message can be simplified with the less resource needed in NG, Xn and Uu. The area specific PTM bearer is described in [3]. 
If the PTP bearer of the MBS session with delivery mode 1 has the same configuration in the source cell and the target cell, the PTP bearer related information in the handover response message and the handover command message can be simplified with the less resource needed in NG, Xn and Uu.
Based on the above discussion, the following proposals are made:
Proposal 2: Before the handover, the PTP bearer of the UE is activated in the source cell. The target cell needs to configure the PTP bearer for the UE.
Proposal 3: The MBS session related information of UE in the source cell is provided in the handover request. The MBS session related information of UE in the target cell is provided in the handover response message. The MBS session related information of UE in the target cell is provided in the handover command message. 
Proposal 4: When the PTM bearer and the PTP bearer have the same SDAP/PDCP/MAC/L1 information, the PTM/PTP related information in the handover request message, the handover response message and the handover command message can be simplified.
Proposal 5: When the PTM bearer is area specific, the PTM related information in the handover request message, the handover response message and the handover command message can be simplified.
Proposal 6: The PTP bearer of the MBS session with delivery mode 1 can have the same configuration in the source cell and the target cell to simplify the handover response message and the handover command message.
  
2.3 Scenario 2
From the MBS session related information in the Handover request message, the target cell can find which MBS session needs to be provided. If the corresponding MBS session is not presented by itself, it can trigger the 5GC to provide the MBS session to it. When the 5GC receives the trigger from the target cell, the 5GC initializes the corresponding procedure to send the MBS session to the target cell. 
The target cell can send the Handover request response to the source cell with the indicator in the message to indicate the MBS session in the Handover request message is not provided in the target cell before.
When receiving the Handover request response message, according to the indicator in the message, the source cell begins to forward all the PDCP PDUs of each RB of the MBS session to the target cell for the no data loss during the handover.
When the target cell receives the first packet of the MBS session from the 5GC, it can send the message to the source cell with SN(k), k=1,…,K, in the message. SN(k) is used to indicate the SN of the first PDCP PDU of the k-th RB of the MBS in the target cell.
The source cell can stop forwarding the PDCP PDUs of the k-th RB of the MBS if the last PDCP PDU before the PDCP PDU with the SN of SN(k) is sent to the target cell.
Based on the above discussion, the following proposals are made.
Propolsal 7: The target cell can trigger the 5GC to provide an MBS to it.
Proposal 8: The target cell indicates that it doesn’t provide the MBS before in the Handover request response message.
Proposal 9: According to the indicator in the Handover request response message, the source cell forwards the PDCP PDUs of each RB of the MBS to the target cell.
Proposal 10: The target cell sends the message to the source cell to indicate the SN of the first PDCP PDU of each RB of the MBS.

3. Conclusion
Based on the discussion in the above sections, the following proposals for mobility with service continuity are made and expected to be discussed.
Proposal 1: The no data loss handover is supported for the MBS session with delivery mode 1.

Proposal 2: Before the handover, the PTP bearer of the UE is activated in the source cell. The target cell needs to configure the PTP bearer for the UE.
Proposal 3: The MBS session related information of UE in the source cell is provided in the handover request. The MBS session related information of UE in the target cell is provided in the handover response message. The MBS session related information of UE in the target cell is provided in the handover command message. 
Proposal 4: When the PTM bearer and the PTP bearer have the same SDAP/PDCP/MAC/L1 information, the PTM/PTP related information in the handover request message, the handover response message and the handover command message can be simplified.
Proposal 5: When the PTM bearer is area specific, the PTM related information in the handover request message, the handover response message and the handover command message can be simplified.
Proposal 6: The PTP bearer of the MBS session with delivery mode 1 can have the same configuration in the source cell and the target cell to simplify the handover response message and the handover command message.
Propolsal 6: The target cell can trigger the 5GC to provide an MBS to it.
Proposal 7: The target cell indicates that it doesn’t provide the MBS before in the Handover request response message.
Proposal 8: According to the indicator in the Handover request response message, the source cell forwards the PDCP PDUs of each RB of the MBS to the target cell.
Proposal 9: The target cell sends the message to the source cell to indicate the SN of the first PDCP PDU of each RB of the MBS.
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