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1 Introduction

CB: # 18_MBS_Mobility_SvcCont_CPUP

- HW,LGU+

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

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

Further discuss the impacts over Xn/NG/F1/E1 interfaces to support “Intra-DU Inter-cell”, “Intra-CU Inter-DU” and “Inter-CU” cases.

Further discuss how to minimize data loss during MBS session to MBS session mobility. 

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

- Nok (4844)

UE-associated signaling is used over NGAP by the SMF to signal to the NG-RAN node the relation between a multicast context and UE’s PDU sessions.

Reuse the PDU Session Resource Modify Request message enhanced by adding the MBS Context ID corresponding to the multicast which the UE has joined/left via that PDU session.

- Nok (4845)

NG-RAN node directly signals to the MB-SMF to request the setup of the N3 shared tunnel. This applies to both context creation at first UE joining and incoming handover.

To enable the setup, the SMF should have included the MB-SMF ID in the PDU Session Resource Modify Request message and this is stored in the UE context. The UE transfers it at subsequent mobility as part of the UE context transfer enabling the target NG-RAN node to setup the N3 path.

NG-RAN node directly signals to the MB-SMF to request the release of the N3 shared tunnel. Message used is FFS. This applies to both context removal at last UE leaving and outgoing handover.

- Len,Moto

Confirm the issue on PDCP Count Value misalignment which may cause packet lost during handover if the existing data forwarding and SN STATUS TRANSFER message are used.

Discuss the penitential solutions if the issue on PDCP Count Value misalignment is confirmed.

++ Suggested guidelines/topics for discussion from Chair (looking at possible consensus):

+ Whether to exchange MBS configuration between nodes (merge disc. from 5443,5120)? (possible agreement/WA?)

+ Use UE-associated signaling? (possible agreement?) Reuse current PDU Session Resource Mod Req? Tunnel release? Other NGAP details? (possible agreement/WA?)

+ Merge disc. from 5120 (packet retransmission issue)

+ Discuss PDCP count misalignment issue?

+ Any E1 impacts?

+ Attempt NGAP,XnAP,E1AP TPs? (lots of FFSs)

(Nok - moderator)

Summary of offline disc R3-205499
2 For the Chairman’s Notes

The following Working Assumptions are proposed:

WA– the Xn Handover Request and the NG Handover Request message should contain MBS context information.
WA – the UE context on F1 should contain MBS context information.
WA – the MBS configuration decided at target gNB is sent to the UE via the source gNB.

WA– the MBS multicast tree is updated between the gNB and the MB-UPF for the first UE joining an MBS multicast session at a gNB. Similarly, the MBS multicast tree is updated between the target gNB and the MB-UPF for the first UE requesting an MBS multicast session and accepted at incoming handover into the target gNB.
3 Discussion

3.1 Handover of MBS Session (between two MBS supporting gNBs)

Is it needed for the source gNB to be aware whether the MBS session being handed over has been setup in the target gNB before or during handover (R3-204691)?

	Company
	Comment

	Nokia
	No. source gNB just needs to know if target gNB supports MBS or not in general. If target gNB supports MBS, then the MBS session will be setup at incoming handover.

	Qualcomm
	Yes.

The information is useful for handover target selection.

Dynamic MBS session setup should be supported. To reduce the handover delay and user plane interruption, we should minimize the dynamic MBS session setup.

	Samsung
	Not sure. If only consider the connected mode, it is not so critical to know that.

	Huawei
	About gNB MBS capability, there is no need to exchange the gNB MBS capable info via XnAP signaling, it could be understood by configuration, or reject the procedure.

About whether the MBS session has been setup in the target before or during handover, the source gNB can get such information during handover based on whether the MBS session is accepted or not by the target.

	Lenovo, Motorola Mobility
	No. it can be achieved by handover procedure. 

	CMCC
	First, it will be beneficial to let source gNB know the supported MBS service in the target. And the information of the MBS setup list in the target is also useful for target selection

	ZTE
	Yes.

The information would be beneficial for source node to make better HO decision.

	LGE
	No.  

As long as MBS is supported, the session can be set up when needed.

	Ericsson
	Not necessarily, but it could. I guess in the end we would need to answer how we would like to ensure a scale-able mechanism to minimize service interruption, from which I would like to see the possibility to avoid data forwarding.

	CATT
	Agree with Nokia


Moderator’s summary:

The question was whether source gNB should be made aware if the MBS session that is being handed over has been setup in the target before or during the handover. 7 companies see this as not needed or not necessarily needed, whereas 3 companies see that this could be useful for handover target selection or to make better handover decision in general. Therefore, we propose to leave this point open.
Should the configuration of MBS in target gNB be sent to UE via source gNB in MBS to MBS handover (R3-204691)?

	Company
	Comment

	Nokia
	Yes, as in normal handover. Either the DRB configuration or the MRB configuration.

	Qualcomm
	Yes. Agree with Nokia.

	Samsung
	Yes. Send it by dedicated RRC message.

	Huawei
	Yes

	Lenovo, Motorola Mobility
	Yes

	CMCC
	Yes

	ZTE
	Yes. A dedicated RRC signaling will be sent anyway as in current HO procedure.

	LGE 
	Yes. Through RRC container as normal handover.

	Ericsson
	Baseline could be handover as of today where the target provides radio configuration information to the source.

	CATT
	Yes


Moderator’s summary:

Take the following WA: “the MBS configuration decided at target gNB is sent to the UE via the source gNB”. 
Should Xn Handover Request include MBS context information per MBS flow? (R3-204691)?

	Company
	Comment

	Nokia
	Yes.

	Qualcomm
	Yes

	Samsung
	Yes

	Huawei
	Yes

	Lenovo, Motorola Mobility
	Yes

	CMCC
	Yes

	ZTE
	Yes.

One thing we want to confirm here, if the procedure here only applies to Multicast session. For Broadcast session, there is no need to send per flow context information.

	LGE 
	Yes

	Ericsson
	Yes, HO Request should contain MBS context information, details to be looked at.

	CATT
	Yes


Should NG Handover Request include MBS context information per MBS flow? (R3-204691)?

	Company
	Comment

	Nokia
	Yes.

	Qualcomm
	Yes

	Samsung
	Yes

	Huawei
	Yes

	Lenovo, Motorola Mobility
	Yes

	CMCC
	Yes

	ZTE
	Yes

	LGE 
	Yes

	Ericsson
	Yes, HO Request should contain MBS context information, details to be looked at.

	CATT
	Yes


Moderator’s summary:

Take the following WA: the Xn Handover Request and the NG Handover Request message should contain MBS context information.

Should MRB context info be included in F1 UE Context Setup/Modify? (R3-204691)?

	Company
	Comment

	Nokia
	Yes.

	Qualcomm
	Yes

	Samsung
	Yes

	Huawei
	Yes

	Lenovo, Motorola Mobility
	Yes

	CMCC
	Yes

	ZTE
	Impacts to F1 interface is inevitable.

However, we have concerns on what exactly the MRB context includes, and if per UE Context Setup/Modify or new non-UE associated signaling is used here. This will be another, but undetermined issue RAN3 has to deal with before we can answer this question.

	LGE
	Yes

	Ericsson
	Yes, UE Context on F1 should contain MBS related information, details FFS.

	CATT
	Yes


Moderator’s summary:

Take the following WA: “the UE context on F1 should contain MBS context information.”

Do you agree that some mechanism is needed to minimize packet loss during handover of MBS session especially if target gNB has faster progress than source gNB? (R3-204691)

	Company
	Comment

	Nokia
	Pending SA2 evaluation.

	Qualcomm
	Yes

	Samsung
	Generally it is beneficial to minimize the packet loss. But how to miminize the loss is related to the L2 protocol. We think we can revisit the lossless support later.

	Huawei
	Yes. 
Many use cases in R17 MBS scope requires high reliability, e.g. V2X and public safety, which cannot tolerate massive packet loss due to MBS progress gap during mobility.

	Lenovo, Motorola Mobility
	Yes. Lossless is very important for the traffic with high reliability requirement, e.g. V2X.

	CMCC
	Yes， lossless handover is important for some MBS scenarios

	ZTE
	Pending on SA2 decision.

	LGE
	Not clear yet. The use case is different from the normal lossless scheme, i.e., data forwarding in unicast. 
If target gNB is faster for its UEs, which means that the packets has been transmitted to them. For the on-going handover UE, packets should be retransmitted to it. How the original served UEs in the target would behave? 

	Ericsson
	Good to see that the question is about minimization of packet loss as opposed to “lossless”.

About differences in “progress”? I would like to avoid any specific mechanisms and rather keep it simple, if possible. One way to guarantee low differences in scheduling is to keep the packet loss delay budget(s) rather low, so that scheduling differences would not be noticed.

	CATT
	Yes


Should sequence number for same packet received by source and target gNB be aligned to resolve the above packet loss issue? (R3-204691)

	Company
	Comment

	Nokia
	Postponed. It is too early to discuss which mechanism should be used. Sequence number is unclear as to which sequence numbers is referred to here.

	Qualcomm
	Yes. This is a simple solution.

	Samsung
	This issue can be discussed later.

	Huawei
	Yes. 
The aligned sequence number is needed to minimize data loss during mobility, and it is open to further discuss which SN to use.

	Lenovo, Motorola Mobility
	Yes.  Overlapping with CB#39.

	CMCC
	It is too early to discuss the detailed solutions

	ZTE
	Pending on SA2 decision.

	LGE
	Sequence number seems to be GTP or specific MBS sequence number. But how to do is not clear. 

	Ericsson
	lets first discuss principles and requirements and then go into details.

	CATT
	It should be discussed in CB#39


Moderator’s summary:

3 companies see this not clear yet and need to wait some input from SA2. 3 companies prefer to talk of minimizing data loss. 2 companies see lossless support as a compelling requirement. Therefore, we propose to leave this point open and to be further contributed. 

3.2 CP session management for multicast session

Is it ok to introduce MBS context in UE-associated signaling over NGAP message to bind a multicast context with the UE’s PDU session for multicast sessions? (R3-204844)

	Company
	Comment

	Nokia
	Yes. Better than non-UE associated.

	Qualcomm
	Yes. This question is duplicated with question 5 of CB#16 session management.

	Samsung
	Yes

	Huawei
	Yes

	Lenovo, Motorola Mobility
	Yes

	CMCC
	Yes

	ZTE
	Pending on SA2 decision on:

- which architecture to follow (Baseline architecture 1 and 2, if binding between PDU Session and Multicast session is needed)

- how the MBS session management (UE associated or non UE associated) goes over NGAP

The NGAP impacts brought by mobility shall be aligned with the session management itself.

	LGE 
	Pending on SA2 decision

	Ericsson
	This depends on what a UE context should look like for MBS, but I assume that there will be some MBS Session information contained in the UE Context in some way. 

Or was the question on whether MBS Session Resource signaling (lets be precise with terminology) uses the same kind of “connection oriented” signalling as UE-associated signalling does? if yes, then I agree with Nokia.

and yes, we have overlapping topics here and there, hope we can solve this ...

	CATT
	Non-UE associated is preferred.This has been discussed in CB#16


Is it ok to introduce MBS context in the PDU Session Modify Request message for the above (to bind a multicast context with the UE’s PDU session for multicast sessions)? (R3-204844)

	Company
	Comment

	Nokia
	Yes. Seems a good candidate.

	Qualcomm
	Yes. This question is duplicated with question 5 of CB#16 session management.

	Samsung
	Yes

	Huawei
	Yes

	Lenovo, Motorola Mobility
	Yes

	CMCC
	Yes

	ZTE
	Pending on SA2 decision. Same concern as above.

	LGE 
	Pending on SA2 decision

	Ericsson
	Not sure we know already how the UE Context would look like. For now I don’t see any reason to “bind” a MBS Session Resource reference to a PDU Session Resource. An MBS Session Resource reference can be included “stand-alone” in the UE Context.

	CATT
	Clarification on MBS context is needed.This has been discussed in CB#16


Moderator’s summary:

There seems to be a majority of companies in favor of UE-associated signaling (6 companies). 1 company prefers non-UE associated signaling. 3 companies ask to wait SA2. The proposal is to continue this under the session management agenda item at next meeting.
3.3 UP Session Management for multicast session

Do you agree that the MBS multicast distribution tree must be updated between the gNB and the MB-UPF for the first UE joining an MBS multicast session at the gNB?

	Company
	Comment

	Nokia
	Yes.

	Qualcomm
	Yes

	Samsung
	Yes

	Huawei
	Yes
During the establishment of an MBS Session, the distribution tree (not sure if the concept needed from RAN point of view) will be updated by default.

	Lenovo, Motorola Mobility
	Yes

	CMCC
	Yes

	ZTE
	Yes

	LGE
	Yes

	Ericsson
	I would even say that the information collected within the “distribution tree function” will be updated with every UE joining the Session, should it be that a per DU or per cell information is gathered/updated or that a complete gNB is added/released.

	CATT
	We should also consider how to support the service continuity of idle UE and in-active UE 


Moderator’s summary:

Take the following WA: “the MBS multicast tree is updated between the gNB and the MB-UPF for the first UE joining an MBS multicast session at the gNB”.

Which of these two options do you prefer for updating the multicast distribution tree in above scenario: TNL information pyggy-backed in the joining response message sent from gNB to SMF (option 1) or independent new message sent by gNB to MB-SMF (option 2)

	Company
	Comment

	Nokia
	Option 2.

	Qualcomm
	Option 1.

This question is duplicated with question 6 of CB#16.

	Samsung
	Option 2

	Huawei
	Option 1
The MBS Session establishment procedure will lead to the updating of the distribution tree by default.

	Lenovo, Motorola Mobility
	No strong view. Pending to SA2?

	CMCC
	No strong view

	ZTE
	Option 1.

This question is duplicated with question 6 of CB#16.

The target gNB might be aware of the IP Multicast address through the session management.

	LGE 
	Pending on SA2 decision

	Ericsson
	I would assume that we end up with RNL control plane solution. The “joining” of the UE is a completely different topic, don’t confuse them.

	CATT
	It depends on whether IP multicast tunnel would applied to N3 shared tummel.This has been discussed in CB#16


Moderator’s summary:

Views are split so no decision at this point.

Do you agree that the MBS multicast distribution tree must be updated between the target gNB and the MB-UPF for the first UE requesting an MBS multicast session and accepted at incoming handover into the target gNB?

	Company
	Comment

	Nokia
	Yes.

	Qualcomm
	Yes

	Samsung
	Yes

	Huawei
	Yes

	Lenovo, Motorola Mobility
	Yes

	CMCC
	Yes

	ZTE
	Yes

	LGE
	Yes

	Ericsson
	for the first UE, for the second UE, etc.

	CATT
	We should also consider how to support the service continuity of idle UE and in-active UE


Moderator’s summary:

Take the following WA: “the MBS multicast tree is updated between the target gNB and the MB-UPF for the first UE requesting an MBS multicast session and accepted at incoming handover into the target gNB”.

Which of these two options do you prefer for updating the multicast distribution tree in above scenario: TNL information pyggy-backed in the handover response message sent from target gNB to SMF (option 1) or independent new message sent by target gNB to MB-SMF (option 2) ?

NOTE: it is expected that answer should be consistent with the answer above for the case of “joining”. 

	Company
	Comment

	Nokia
	Option 2.

	Qualcomm
	Option 1

	Samsung
	Option 2

	Huawei
	Option 1

	Lenovo, Motorola Mobility
	No strong view.

	CMCC
	No strong view

	ZTE
	Option 1

	LGE 
	Pending on SA2 decision

	Ericsson
	please distinguish between “joining” and “distribution tree management”. the latter is a consequence of the former. And I would expect the “joining” part to be handled in SA2.

	CATT
	It depends on whether to use IP multicast tunnel for updating the multicast distribution tree, if so, the IP multicast tunnel information can be carried in N2  message during handover.


Moderator’s summary:

Views are split so no decision at this point.
4 Conclusion

The following is proposed:

Proposal 1: Take the following WA: “the MBS configuration decided at target gNB is sent to the UE via the source gNB”. 
Proposal 2: Take the following WA: the Xn Handover Request and the NG Handover Request message should contain MBS context information.
Proposal 3: Take the following WA: the UE context on F1 should contain MBS context information.
Proposal 4: Take the following WA: the MBS multicast tree is updated between the gNB and the MB-UPF for the first UE joining an MBS multicast session at the gNB.
Proposal 5: Take the following WA: the MBS multicast tree is updated between the target gNB and the MB-UPF for the first UE requesting an MBS multicast session and accepted at incoming handover into the target gNB.
5 References

[1] R3-20xxxx
[2] R3-20xxxx
