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 Introduction

CB: # MBS4_MobilitySupport
- Open issues from last meeting

- Whether support of lossless mobility for MRBs for multicast services for Rel-17?

- Reply LS to SA2?
(ZTE - moderator)

Summary of offline disc R3-215890
 For the Chairman’s Notes

- To support PDCP SN sync, support alt 2 (PDCP SN Sync for a common CU-UP) in Rel-17.

- WA: To support PDCP SN sync, support alt 1 (PDCP SN Sync among RAN nodes with different CU-UP) in Rel-17.

- LS RAN2/SA2 about the RAN3 understanding on alt 1 to confirm the feasibility of which.

- After the HO Request and before HO Request Ack is issued, UP resources establishment can be triggered if the Multicast session resources are not yet established in the target node.
 Background
Per RAN3 progress on Rel-17 NR MBS (RAN2/RAN3 progress noted in the appendix), following issues on multicast mobility are expected to be addressed according to last meeting CB summary [1] and companies inputs [2-18]. 

Depending on the scenarios, there are two main solutions to minimize data loss during HO, based on the synchronized PDCP SN or based on common CU-UP. And there are related sub-issues to solve too. The summary is to be structured as below:
Scenarios to support lossless HO

general support.
in cases where the SDAP/PDCP UP protocol entities are in a central place.
Mobility solutions based on having Source and target gNBs to derive a synchronized PDCP SN

how to derive a synced PDCP SN per MRB.
cross working group impacts.
Mobility solutions based on common CU-UP solution

issues on CU-CP coordination.
Data forwarding

data forwarding or not.

message flow to enable data forwarding.
Other issues
 Scenarios to support lossless HO

Companies hold different views about which scenarios to support lossless, especially in RAN93-e, divergent views on the lossless HO for NR MBS was seen.

Option 1. Lossless HO for NR MBS shall be supported and standardized in Rel-17 [3, 7, 11, 12].

Option 2.  Lossless HO can be supported in scenarios of the Rel-15 architecture NG-RAN deployment variant where the SDAP/PDCP UP protocol entities are placed in a central place [9].
Option 3. None.
Option 4. Both.
Companies are invited to provide the favored option and the reasons why the other(s) are not preferred.

Q1: Which option does company pursue on scenarios to support lossless and reasons? 

	Company
	Option
	Comment

	Nokia
	Option 1.
	3GPP shall avoid standardizing multiple options for a same problem. Option 1 is simple and applies to all deployment scenarios. This is a one size fits all solution.

	Qualcomm
	Option 1
	Option 1 needs to support the handover scenario where gNB (CU-CP + DU) changes without CU-UP changes. Option 2 could be thought as a special case of option 1, and largely up to implementation. 

	Samsung
	Option 1
	

	CATT
	Option 1
	

	Lenovo, Motorola Mobility
	Option 1
	Option 1 can be applied to all deployment scenarios. 

	CMCC
	Option 1
	Option 1 is suitable for all potential scenarios.

	Ericsson
	?????
	I guess there is some fundamental misunderstanding, there is no requirement to support lossless. The discussions at RAN have neither succeeded to confirm that lossless is a requirement nor that the WID, which does not talk about support of lossless needs to be updated.

We disagree with the view that Option 1 is simple, as it does not build on functionality existing since Rel-15 and it does not cover all possible scenarios and applications.

	TCL 
	Option 1.
	

	ZTE
	Option 2 or 3.
	Slightly prefer option 2 if lossless HO is really needed.

Or option 3, i.e., nothing needs to be done if a service needs truly lossless, it should be treated in a legacy unicast manner. 

- Option 1 is not simple at all as it requires great standard and implementation efforts.

- Based on our observation to the discussion and enthusiasm of lossless support from option 1, network is paying the same if not more efforts than legacy unicast.

	Huawei
	Option 1
	The discussion at RAN has confirmed that there is no consensus on the proposal that Rel-17 NR MBS does not pursue lossless handover. 
In order to enable high reliability multicast services like V2X etc., Option 1 should be supported. Option 2 is strongly dependent on the deployment which cannot be a universally applied solution.

	NEC
	Option 1
	

	
	
	


Moderator summary:

Although a majority support a general lossless HO in NR MBS, there are comments from 2 companies doubting whether lossless HO should be supported. And there are also two scenarios proposed to achieve data minimization. 

There is no consensus of whether and how to support loss HO for NR MBS in Rel-17. For the sake of progress, following proposal is suggested:

Proposal 1: FFS how to support lossless during MBS HO, 

- alt 1. based on PDCP SN Sync

- alt 2. based on central CU-UP

 PDCP SN sync

 PDCP SN/Count Sync solutions
In last RAN3 113-e meeting it was agreed that to achieve PDCP SN Sync, the solution is to derive the PDCP SN from some kind of sequence number and the details FFS. The majority support that the sequence number is received over NG-U [5], however there are still some variations:
Option 1. based on the per MBS session tunnel N3 sequence number generated by the MB-UPF [1]
Option 2. based on per DL QFI Sequence Number [2, 3, 7, 11, 13, 17]
2a. with limitation of one to one mapping between QoS flow and MRB, and PDCP SN synced with existing DL QFI Sequence Number [7]
2b. with limitation of one to one mapping between QoS flow and MRB, and PDCP Count value synced with dedicated DL QFI Sequence Number [2]
2c. with flexible mapping between QoS flow and MRB [3], which recognizes the importance of the principle of flexible QoS flow to MRB mapping in existing QOS modeling (up to the implementation of each NG-RAN node). However, to achieve that some extra standard work, e.g., Next QFI SN indication, PDCP SN (or Count) (re-)initialisation, are needed to prevent data loss.

Q2: Which option on PDCP SN sync solution is preferred? Companies are invited to provide the favored options and the reason why the others are not preferred.
	Company
	Option
	Comment

	Nokia
	Option 2b.
	Compared to 2a: The existing DL QFI SN is used for different purpose and has different size of 3 octets. It is cleaner to have new dedicated MBS QFI SN.

Compared to 2c. 2b is much simpler. One QoS flow per MRB is acceptable for R17.

	Qualcomm
	Option 2a
	In this release, for lossless handover, it would be simple to only support one to one mapping. The 3 octets QFI could work. 

	Samsung
	Option 2a
	

	CATT
	Option 2c
	We want to clarify that those “extra standard work” in 2c are all optional. 2c can still work in many cases without those enhancements, and is de fact a superset of 2a.

	Lenovo, Motorola Mobility
	Option 2
	We have no strong opinion on Option 2a/2b/2c 

	CMCC 
	Option 2a
	Same view with Qualcomm.

	Ericsson
	Option 2d
	central allocation of PDCP SNs by one entity

	TCL
	Option 2c.
	This option can also be supported by applying a sort of a unified mapping of (GTp-U SN. QFI) and (PDCP SN, MRB ID) without limiting the support both one to one mapping only as discussed in  R3-215871.

	ZTE
	
	Appreciate companies who respect the 5G QoS modeling. 

We set up principles and architecture to have an unified design, not to make exceptions constantly.

	Huawei
	Option 2a
	Same view with Qualcomm.

	NEC
	Option 2
	The sub-options of option 2 should be further discussed.

	
	
	


Moderator summary (on Q2 and Q3):

Firstly all agree that if PDCP SN Sync is needed, it is derived from the sequence number on GTP-U tunnel, all but one suggest the existing DL QFI Sequence Number works. And companies suggest PDCP SN wrap around wont be an issue. Therefore, it is suggested:
Proposal 2: If PDCP SN sync is to be supported, PDCP SN is derived from existing DL QFI Sequence Number to have PDCP SN sync (without HFN sync).

However, on the mapping rules of QoS flow to MRB, it is rather divergent: 5 support one to one mapping, 3 prefer following the 5G QoS modeling to have flexible mapping, and 1 suggest further discussion is needed. Therefore, it is suggested:

Proposal 3: FFS on the mapping rule from QoS flow to MRB:

- alt 1. one to one mapping 

- alt 2. flexible mapping as the QoS modeling defined for 5G.

 PDCP Count or HFN Sync or not.
It is suggested that a new MBS dedicated per flow QFI SN is needed for PDCP HFN sync 

to avoid wrap around issues and desynchronization with the PDCP SN used over the radio (current DL QFI SN of the TS 38.415 is only 24 bit, while full PDCP Count length is 32 bit) [2]

the behaviour of the PDCP entity for MRBs keeps aligned with the ones for DRBs [3]
While one suggests that PDCP HFN is not needed which leads to divergence on whether HFN sync is needed [7].
Therefore, companies are invited to provide your views on whether HFN sync is needed thus a newly defined MBS dedicated per flow QFI SN or HFN indication is needed or not.

Q3: Whether HFN sync is needed, if PDCP SN sync is needed among RAN nodes.
	Company
	Yes or no
	Comment

	Nokia
	Yes.
	

	Qualcomm
	No
	24 bit SN is already long enough for PDCP SN synchronization purpose. The wrap around does not affect the synchronization.

	Samsung 
	No
	Agree with QC.

	CATT
	Neutral.
	

	Lenovo, Motorola Mobility
	Yes
	It would be better to align HFN considering UE behavior on PDCP entity, e.g. PDCP reordering function and PDCP status report function.

	CMCC
	No
	3 octets DL QFI SN is enough.

	Ericsson
	No
	

	TCL
	Maybe.
	

	ZTE
	No
	The same reason HFN is not needed for a PDCP SR.

	Huawei
	No
	As MBS Security is not located in RAN, there is no need to support PDCP COUNT synchronization.

	NEC
	Yes 
	HFN should be aligned.

	
	
	


Moderator summary (see above Proposal 2):

 LS to SA2/RAN2

Concerns are raised in contribution [3, 9, 14] about the cross WG impacts if PDCP SN Sync is needed, either from spec impact or implementation perspective:

whether to limit the QoS flow to MRB mapping in RAN, the QoS modeling behind: 5GC (who is not aware of radio condition and other AS layer info) rather than RAN node is asked to allocate the Radio Bearers in the new model. (SA2, RAN2)
MRB numbers equals to QoS flow, which might limit the implementation. (RAN2)
N3 GTP-U header design as discussed in section 5.1 & 5.2. (SA2)
MRB ID allocation, and inconsistent among network nodes. (RAN2)

UPF has to assign the GTP-U header for each QoS flow without being aware of which flow/MRB is worth a lossless HO which bring extra UP process overhead, please note this feature was only for URLLC services. (SA2)
It is suggested that an LS is needed to notify related WG like SA2 and RAN2, if PDCP SN Sync is agreed (agreements or WA) in RAN3 [14, 15], and confirmation is needed from other WG due to its systematic impacts.
Q4: Do companies agree to LS out on the raised issues (other recognized issues is welcome).
	Company
	Yes or no
	Comment

	Nokia
	No.
	We don’t see the need of an LS if option 2b is selected in question Q2 because it is straightforward.

	Qualcomm
	No
	

	Samsung
	No
	

	CATT
	Depends on the output of other questions.
	

	Lenovo, Motorola Mobility
	No
	Option 2a/2b/2c are in the RAN3 scope, for example, to update TS 38.415 directly.

	CMCC
	No
	

	Ericsson
	No
	

	TCL
	No.
	 

	ZTE
	Yes
	We promised cross WG coordination.

	Huawei
	No
	

	NEC
	No 
	

	
	
	

	
	
	


Moderator summary
Only one company suggested LS was needed, one said it depended on other questions.

Since in previous meetings RAN3 promised to have cross WG coordination, moderator suggested an LS out to confirm the feasibility of the solutions proposed by RAN3. Of course, the content of the LS depends on the outcome of this meeting.
Proposal 4: LS SA2/RAN2 to confirm the feasibility of the solution (e.g., PDCP SN Sync) proposed by RAN3.
 Common CU-UP

 Shared CU-UP entities coordination

One deployment scenario of common CU-UP among network nodes is able to offer lossless mobility, without data forwarding or limiting the QoS flow to MRB mapping rules. The solution offers anther direction to Multicast mobility in certain scenarios and there will be some spec impacts anticipated.
In case of one common CU-UP, there will be issues of how to coordinate different CU-CP’s to agree on one common MRB  context, e.g., aligned QoS flow to MRB mapping. Therefore there might be E1AP impacts as in legacy the MRB context is provided from one single CU-CP for one CU-UP.
Solutions are provided in [9, 10] to indicate that different solutions is viable for various scenarios to achieve a coordinated QoS flow to MRB mapping:

gNB-CU-UP is enabled to announce provision of already configured shared resources for an MBS Session ID

Signalling based establishment of shared UP entities. 

The first gNB using shared SDAP/PDCP UP resources for NR MBS announces their availability to the MBS-SMF

Later gNB would be notified about the availability of already established NG-U resources by providing a unique ID (e.g., IP address or Tunnel info).
Companies are invited to provide the views on above E1AP/NGAP enhancement, or provide other solutions on CU-CP coordination.

Q5: Do companies agree to work on E1AP/NGAP enhancement for common CU-UP, if yes, please provide comments to the above solution or new solution.
	Company
	 Yes or no
	Comment

	Nokia
	No.
	We don’t see the need to have a second option in the 3GPP standards. Compared to the simple solution described in 5 above, the shared CU UP solution requires a complex coordination of multiple CU CPs which it does not solve the problem because:

It only applies in specific deployments,

It anyway requires the solution in 5 above whenever leaving the central CU UP area.

Therefore, this would force in practice vendors to implement two solutions, which should be avoided to not delay MBS feature.

	Qualcomm
	No
	We should complete option 1 first. Option 2 can be a special case of option 1, largely up to implementation. If we limit the MRB/flow mapping to 1:1, the coordination between CU-CPs is not needed. 

	Samsung
	No
	Option 2 is one specifical case. Without coordination between CU-CP, it is a implementation choice.

	CATT
	No.
	We don’t see such enhancement necessary. Option 2 can work without them.

	Lenovo, Motorola Mobility
	No
	We share the same view with Nokia. We don’t see the need to have a second option in the 3GPP standards to limit the deployment.

	CMCC
	No
	Common CU-UP among network only applies to special cases and the coordination between CU-CP is implementation issue.

	Ericsson
	
	This is the only natural “text book” option that makes use of the flexible disaggregated NG-RAN architecture. Finally, there is a very nice use case for which an important deployment option can be utilised.

I wonder where the enthusiasm from Rel-15 is?

	TCL
	NO
	Same view with Nokia 

	ZTE
	Yes
	And if this is the way forward, we slightly prefer leaving the impacts inside RAN and having CU-UP as the coordination central points with minimum spec impacts.

	Huawei
	No
	Option 2 is strongly dependent on the special deployment which cannot be a universally applied solution.

	NEC
	No
	Option2 can work without common CU-UP.

	
	
	

	
	
	


Moderator summary:

9 out 11 suggested no solution needed for common UP solution. 2 support of the solution.

Moderator suggested this can be handled together with Q1 in proposal 1. If alt 2 is agreed, then solutions above shall be considered. No proposal is given.
 Data forwarding 
 Data forwarding or not
Companies [6] think data forwarding is need to eliminate 

the gap between source and target, or 

the data transmission gap during the interruption period of HO, or 
the data transmission gap during the time needed to establish the UP resources at target, in case no Multicast session has not been setup in target yet.

Meanwhile, company also suggests that, data forwarding is not required:
If the deployment as required in 22.261 §6.13.2 regarding transmission time differences within an certain transmission area can already provides an excellent quality of user experience, and

All gNBs would have to schedule user data almost immediately upon reception from 5GC, forced by a stringent PDB.

Assuming the ability of the gNBs to buffer multicast data for re-transmission, as the system is about to buffer the per UE data (e.g., forwarded or re-transmission) anyway if needed.
It is possible that through buffer management in RAN nodes, data forwarding is not needed. And it needs to be pointed out that in case the MBS session is not established in target node, the RAN UP resources shall be established before UE accesses to the new RAN node, e.g., after HO request is issued and before HO acknowledged is sent out by target node, to ensure that no transmission gap resulted during mobility. This further depends on the message flow in section 7.2.
Q6: Do companies think data forwarding is justified or not based on the above arguments?
	Company
	Yes or no
	Comment

	Nokia
	Yes
	If the target cell is faster than source cell, data forwarding is needed. The requirement mentioned in 22.261 section 6.13.2 does not apply to all applications. 

	Qualcomm
	Yes
	Agree with Nokia

	Samsung
	Yes
	If target is faster, or if target has not start the data transmission.

	CATT
	Yes
	Data forwarding is necessary regardless of whether the target is faster or slower, as long as we wishes to make the level of data loss rate during HO similar to the rate during normal delivery.

And of course data forwarding is very beneficial if the target gNB is not delivery that MBS session before HO takes place.

	Lenovo, Motorola Mobility
	Yes
	Agree with Nokia

	CMCC
	Yes
	If the source is faster, data forwarding is not needed if there is no data loss during handover. If the target is faster, whether to perform data forwarding is related to the data buffered in target gNB. 

	Ericsson
	No
	we have not seen a single technical justification for applying UE individual data forwarding. as long as such justification is not given we cannot agree.

	TCL
	Yes
	Same view with Nokia 

	ZTE
	No
	This further depends on the message flow in section 7.2.

If MBS session can be setup or already exist in the target before HO command is initiated, each RAN nodes follows the PDB (yes we do have such thing called packet delay budget in the QoS profile from 5GC) to do the scheduling:

- if so, no data forwarding is needed.

- any data packet that has been buffered long enough and longer than PDB allows should be discarded and won’t be forwarded anywhere. 

	Huawei
	Yes
	Agree with Nokia

	NEC
	Yes
	The source and target can’t be synchronized. There is always a PDCP SN gap between the source and the target.  

	
	
	

	
	
	


Moderator summary:

No consensus is seen.

Proposal 5: FFS whether Data forwarding is supported.

 Message flow to enable data forwarding
If data forwarding is confirmed, some kind coordination is to be expected to decide the start and end of data forwarding. There is a majority supporting using current HO Request to send the source node status and HO Ack to delivery the target node status (in case of Xn HO) [2, 6, 12, 13, 16].
However, it was also as observed [3] that for source gNB of gNB-CU-CP/UP split architecture, the CU-CP that host that XnAP does not know the current PDCP SN status, hence the HO Request message is not able to provide any information on PDCP SN status. Therefore an alternative solution based on “flexible QoS flow to MRB mapping” provided in [3].

Q7: Do you agree with the status exchange between source and target, and how?

The two distinct solutions above are based on different assumption in section 5, therefore companies are encouraged to provide the solutions of the question raised in [3].

	Company
	Yes or no
	Comment

	Nokia
	Yes. 
	Source and target exchange PDCP SN in HO Request and HO Request Acknowledge messages.

	Qualcomm
	Yes
	Same view as Nokia.

	Samsung
	Yes
	

	CATT
	Yes, in the SN status transfer at least
	We want to clarify that what message to contain has nothing to do with QoS flow to MRB mapping.

Even if 1:1 mapping is enforced, the problem in gNB-CU-CP/UP split architecture exists.

	Lenovo, Motorola Mobility
	Yes
	Agree with Nokia

	CMCC
	Yes
	Source gNB includes MRB transmission status information in the SN STATUS TRANSFER message. Target gNB includes MRB transmission status information in the HANDOVER REQUEST ACKNOWLEDGE message.

	Ericsson
	No
	

	TCL
	Yes. 
	Flexible QoS flow to MRB mapping can be handled as discussed in R3-215871

	ZTE
	No
	As in Q6.

	Huawei
	Yes
	

	NEC
	Yes
	Agree with Nokia.

	
	
	


Moderator summary:

Companies failed to answer the question raised by CATT that HO request wont be able contain the PDCP SR in legacy HO procedure. To make progress, following proposal is suggested:
Proposal 6: If data forwarding is supported, support status exchange between source and target .

Proposal 7: If data forwarding is supported, and if CU-CP that host that XnAP can be aware of the PDCP SN status (in case of CU-CP/UP split architecture), status exchange between source and target through the following signaling (for Xn HO):

- HO REQUEST (including source status),

- HO REQUEST ACKNOWLEDGE  (including target status)

For the data forwarding there are also some alternatives for the stop indication:

Option 1. Source stops the data transmission based on the target status in HO Ack if there are already MBS session ongoing in target. 
Option 2. In case of target does not start the MBS session before UE accesses to the target successfully, target initiates the stop indication in UE CONTEXT RELEASE message [16]
Option 3. End marker from UPF [13].
Other. Please add preferred option in the comment part.
Q8: Which option is used to indicate the data forwarding stop?
	Company
	Option
	Comment

	Nokia
	Option 1.
	

	Qualcomm
	Option 1
	

	Samsung
	Option 1
	

	CATT
	Option 1.

Option 3 is also acceptable for us
	

	Lenovo, Motorola Mobility
	Option 3/1
	We would prefer option 3, but we can accept option 1 to speed up the progress.

	CMCC
	Other (Similar to Option2)
	In our view, we prefer to introduce a new reply message from the target gNB to the source gNB over Xn interface instead of end marker. Reply message will also include the current buffer status of target gNB, unreceived and lost packet numbers during handover. As we mentioned above, whether to perform data forwarding is related to the data buffered in target gNB. Assumed that target is faster than source, data forwarding is not needed if the buffer in target side has already buffered the gap packets between source and target. Thus, a reply message is required to indicate the buffer size in target. This reply message is demandable for indicating the unreceived and lost packet number during handover.

	Ericsson
	Option 52
	do not forward data that is available in the target already. 

	TCL
	Option 1.
	

	Huawei
	Option 1.
	Option 3 is dependent on SA2. Option 2 seems not necessary.

	NEC
	Option 1
	

	
	
	

	
	
	


Moderator summary:

Based on the answers of Q9, companies agree that the UP establishment can be done before target issues the HO Request Ack. Therefore option 1 works for all cases.

Proposal 8: If data forwarding is supported, source stops the data forwarding based on the target status in HO Ack. 

Another issue that has an impact to the data forwarding decision is, when to trigger the UP resources establishment if the Multicast session is not available beforehand in the target node?

Option 1. After the HO Request and before HO Ack is issued. In such case, it prioritizes Multicast and there is risk that, if HO fails the UP resources/efforts wasted.

Option 2. Only after UE accesses successfully to the target node, just as legacy path switch.

Other. Please add preferred option in the comment part.

Q9: When to trigger the UP resources establishment if the Multicast session is not available beforehand in the target node?
	Company
	Option
	Comment

	Nokia
	Option 1.
	

	Qualcomm
	Option 1
	Handover failure probability is very small, e.g. 1%. The resource waste in handover failure case is not a problem.

	Samsung
	Option 1 or 2
	If the MBS session is not active, option 2 is enough.

	CATT
	Option 1
	Considering the possibility of modification on MBS Session context by the NAS layer, it is beneficial to establish the “fresh” N2 context as early as possible.na

	Lenovo, Motorola Mobility
	Option 1
	

	CMCC
	Option 1
	

	Ericsson
	Option 1
	

	TCL
	Option 1.
	

	ZTE
	Option 1 or 2
	No strong view, both alternatives work. 

Slightly prefer option 2. Since when Multicast service owns even higher priority than unicast?

Therefore from standard point of view, we’d rather leave this to network decision.

	Huawei
	Option 1
	

	NEC
	Option 1
	

	
	
	


Moderator summary:

Finally an agreeable proposal by all.

Proposal 9: After the HO Request and before HO Request Ack is issued, UP resources establishment can be triggered if the Multicast session is not available beforehand in the target node.
 Other issues
Some of the proposed issues under this agenda item are not covered in this paper:
TP to 38.xxx. Moderator suggest prioritizing the issues in section 4 to 7 and then consider the TPs in later stage based on the discussion results.

F1-U tunnel for forwarded data per UE. Moderator suggest that this can be discussed in thread CB: # MBS2_BearerMgmt after data forwarding is confirmed in mobility.

Shared NG-U establishment for Multicast HO. Moderator suggest following TS 23.247 and progress in thread CB: # MBS1_SessMgmt (e.g., the details of “Define a gNB triggered class 1 procedure to trigger the setup of NG-U resources.”).
There might be issues neglected by moderator in the summary but companies think it is essential to benefit the progress on this CB related to Mobility between supporting nodes, please provide your input in below table:
	Company
	issues
	notes

	
	
	

	
	
	

	
	
	


 Conclusion, Recommendations [if needed]

If needed
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 Appendix: RAN2 and RAN3 agreements

RAN2 #112e agreements:

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 by the target cell according to target configuration.

From UE side, PDCP status report may be supported as well.

RAN3 109e

Prioritize work on support of mobility scenarios of UEs moving from a cell with established MBS session resource to another cell with established or to be established MBS session resource.

For the prioritized scenario, intra-CU mobility and Xn/NG based inter-gNB mobility will be considered.

WA: the UE Context to be transferred to the target gNB contains information about the MBS Session(s) the UE joined. Details are FFS.

RAN3 #110e:

For multicast, NR MBS shall provide means for minimization of data loss during mobility
For multicast, in order to allow the UE to detect loss of data or duplication of data, RAN3 shall continue discussing solutions to support alignment of PDCP SNs in between gNBs. 

Xn Handover Request and NG Handover Request message contain MBS context information for the UE.

MBS context information within the UE context shall contain all MBS multicast session information the UE has joined.

The MBS configuration decided at target gNB is sent to the UE via the source gNB (details e.g. RRC container etc. pending RAN2 progress).

RAN3 will work on concepts to enable coordinated assignment of PDCP SNs to MBS user data packets within a gNB and between gNBs (to be coordinated with RAN2 if needed). Details FFS.
RAN3#113-e meeting agreement:

Source and target gNBs derive synchronized PDCP SN from sequence number and the solution is FFS.

RAN#93-e discussion (RP-212559)

There is no consensus on the proposal that Rel-17 NR MBS does not pursue lossless handover. 
