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1 Introduction

CB: # 63_MBSmobility_supporting_nodes
SS 6030

NG-RAN shall support minimization of data loss during mobility for MBS user.

If SNs for the same MBS packet received by different gNBs should be aligned, the PDCP SN can be aligned with GTP-u SN.

Data forwarding is used to support the minimum data loss during handover.

It is beneficial that the target gNB sends the SN status to the source gNB. 

discuss how to stop the data forwarding in the source gNB.
QC 6177

MRB configuration is exchanged between gNBs using non-UE specific signalling.

UE MBS context is transferred from source gNB to target gNB in handover preparation.

agree following WA and send LS to SA2 to confirm: 

-
MB-UPF multicasts same MB payload packet to each gNB using same GTP-U sequence number

-
gNB derives PDCP SN from the GTP-U sequence number.

Include DL COUNT of the UE’s receiving MRB in SN Status Transfer message.

Source gNB includes current PDCP SN of each MBS radio bearer in Handover Request, for target gNB to buffer packet for the UE, if need (e.g. target PDCP SN is far ahead of source).

In HO Req Ack, target gNB tells source gNB the current PDCP SN of each MBS radio bearer for source gNB to decide packets to forward.

CHO support for MRB handover should be defined but should be deprioritized until basic handover procedure for MRB is defined.

Nok 6251-4

support seamless mobility for handover between two MBS supporting cells. 

no need of interest indication for multicast. However, it may be needed for broadcast.

transfer MBS context information from source to target for both multicast and broadcast.

transfer the target MBS bearer configuration from target to UE via source gNB in RRC reconfiguration message.

MBS multicast tree is updated between the target gNB and the MB-UPF at least for the first UE requesting an MBS multicast session and accepted into the target gNB.

target gNB triggers the setup of the MBS user plane resources in target cell, when needed, during the preparation phase.

mobility requirement between two asynchronous cells using shared MBS delivery is to have “seamless handover” for the radio bearers (which may or may not be lossless) and not always “lossless handover”.

definition of “MBS seamless handover” as: a handover which is “transparent” to the requirements concerning packet loss i.e. loss of packets during handover should not be worse than if the handover had not taken place.

support “Seamless handover” using PTP mode in target cell with common PDCP and by synchronizing PDCP count between source and target cell.

do not add support for seamless handover into PTM mode in target cell.

MBS QoS flows are not multiplexed over an MRB i.e. there is a one-to-one mapping between QoS flow and the MRB using common PDCP.

agree that an N3 sequence number is generated by UPF at QoS flow level, therefore in the PDU session control protocol (TS 38.415).
CATT 6300-2

The mechanism of PDU sessions and MBS sessions should be as aligned as possible, unless significant benefit is seen.

During N2-based handover between MBS-supporting gNBs, it should be the core network to trigger establishment of N2 MBS context if needed, similar to the case of triggering establishment of N2 PDU session context by using the NGAP HANDOVER REQUEST message.

During Xn-based handover between MBS-supporting gNBs, it should be the target gNB to trigger establishment of N2 MBS context if needed, similar to the case of triggering establishment of N2 PDU session context by using the NGAP PATH SWITCH REQUEST message.

Non-UE associated procedures should be used to trigger N2 MBS session context establishment during handovers.

It is pending SA2 whether the NG-RAN triggered non-UE-associated procedure for MBS context establishment should be a class-1 EP or a class-2 EP.

We slightly prefer to include all the TMGIs of the MBS session which the UE is authenticated to receive within the NGAP PATH SWITCH REQUEST message during the Xn-based handover, but this may also be pending SA2.

Whether, when and how to perform data forwarding depends on how much we wishes to minimise data loss, and what option is selected.

The scenario when a source gNB is unsure of whether the target gNB supports MBS is assumed with low priority.
Discuss 3 options to minimize data loss, possibly liaising with other groups:

Opt1: Get sync by per-MRB N3 count

Opt2: Get sync by per-QoS-flow N3 SN

Opt3: No sync, start marker instead
E/// 6390-2

perform specification work to enable gNB-CU-UPs owned by multiple gNBs to enable a central PDCP entity and SN continuity across gNB borders.

For multicast, work on E1/F1 identifying aspects for UE-individual retransmission.
HW 6416-9

include the ongoing MBS sessions and MBS flows information (e.g. TMGI, etc.) in the HANDOVER REQUEST message.

include the MBS configuration (e.g. G-RNTI, etc.) in the existing container in HANDOVER REQUEST ACKNOWLEDGE message.

include the MBS information (e.g. TMGI, etc.) in the following F1AP and E1AP messages to support MBS mobility:

-
F1AP: UE CONTEXT SETUP REQUEST and UE CONTEXT MODIFICATION REQUEST;

-
E1AP: BEARER CONTEXT SETUP REQUEST and BEARER CONTEXT MODIFICATION REQUEST;

introduce a non UE associated NGAP procedure (e.g. named as: Multicast Distribution Setup) to achieve MBS session resource UP establishment in handover procedure.
Len,Moto 6489

DL PDCP SN synchronization and continuity between the source cell and the target cell should be guaranteed by the network side to realize the lossless handover for 5G MBS services.

discuss the potential solutions if the issue on PDCP Count Value misalignment is confirmed.

The source gNB forwards the data to the target gNB and the target gNB will deliver the forwarding data via a unicast bearer or PTP leg.
ZTE 6531-2

current inter-gNB HO procedure in NR is taken as the baseline and then consider the enhancements to support the inter-gNB handover for RRC_CONNECTED UEs receiving MBS sessions.

MBS context info in the HANDOVER REQUEST can include at least: MBS session ID or TMGI, the slice information, QoS flow level QoS profile(s) and  the current QoS flow to RB mapping rules. 

consider whether additional info such as MBS session aggregate maximum bit rate (AMBR), the slice information, MBS session type, and delivery method (i.e., PTP or PTM) for the UE at source gNB can be included in the MBS context information.

source gNB can send HANDOVER REQUEST to multiple candidate target gNBs.

HO Req Ack message includes indication on whether the target gNB supports shared N3 tunnel for UE’s interested MBS sessions, which are being setup or to be setup at the target gNB.

source gNB chooses one of the candidate target cells as the actual target cell, according to the HANDOVER REQUEST ACKNOWLEDGE message from each candidate target gNB. For example, the source gNB can make decision based on whether the UE’s interested MBS sessions have been setup at the candidate target cell.
inter-CU mobility can be taken as a basic scenario for the handover in Rel-17 NR MBS.

take the inter-CU mobility procedure in NR as the baseline to discuss the handover in Rel-17 MBS.

Deprioritize the feature of lossless handover in Rel-17 NR MBS.
LG 6747

For UE HO with MBS service, the bearer type change information, i.e. from DRB to MRB or the reverse direction, should be included in UE context
CMCC 6802

source RAN may buffer multicast data for the UE upon decision of HO.

source RAN adds QFI of the mapped flow in the encapsulation header of the buffered multicast data and then forwards them to the target RAN.

UPF sends the end marker packet(s) to Source RAN via unicast PDU session or MBS session for the UE. If the end marker packet(s) is sent in the shared tunnel, the UPF needs to identify the UE in the end marker packet(s).

Lossless handover should be supported to implement high reliability.
Chair:

- transferring MBS context, PDCP SNs at HO

- other info needed?

- aspects involving CU-UPs owned by multiple gNBs

- E1/F1 impacts on retransmission for single UEs?

- check details; revise/merge st2 and st3 TPs; suggest to share work
(E/// - moderator)

Summary of offline disc R3-206912
2 For the Chairman’s Notes
Propose the following:
ad 3.1) Requirements for mobility

on item 2 (lossless) there is no common understanding in the context of multicast (“lossless” versus “seamless” versus “no support of lossless”).

on items 1 and 3 proposed to agree on the following requirements, common for broadcast and multicast:

1.
NR MBS shall provide means for minimization of data loss during mobility. These means may be partly network deployment/implementation partly protocol support and differ for multicast and broadcast.
3.
For multicast and broadcast, 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. 

Continue discussing requirements on “lossless” for handover

ad 3.2.1) On general Protocol principles for mobility
Agreement on a kind of “work plan” detail:

1.
MBS Session Resource protocol/signaling principles agreed to be first looked at in dedicated agenda item (22.2.2) and “inherited” from agreements there. (applicability for broadcast related mobility aspects unclear)

2.
Wait for RAN2 on decisions regarding support of multiple QoS flows within an MBS Session

ad 3.2.2) On protocol principles for multicast mobility

for agreements:

1.
(in continuation of last meeting agreements): Xn Handover Request and the NG Handover Request message should contains MBS context information for the UE.
1.1
MBS context information within the UE context shall contain all MBS multicast session information the UE has joined.
2.
(confirming the agreement form last meeting): 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).

ad 3.2.3) On protocol principles for broadcast mobility

There are proposals to include functions concerning the “interest” of UEs in a broadcast session, in alignment with eMBMS.

-
This discussion needs to be continued.

ad 3.3.2) Multicast solutions for mobility

1.
There is common understanding that coordinated assignment of PDCP SNs to MBS user data packets within a gNB and between gNBs is beneficial.  
The open point is how to achieve this coordination in between gNBs.

RAN3 will work on concepts to enable coordinated assignment of PDCP SNs to MBS user data packets within a gNB and between gNBs. Details FFS

2.
Applicability of data forwarding and SN Status report: No consensus, but majority prefers to apply per UE data forwarding and SN status report for MRBs. To be continued.

3.
On gNB triggered establishment of MBS Session Resources upon UE mobility: Majority seems to be ok to introduce a gNB triggered NGAP protocol function, but this needs to be continued.

ad 3.4) Stage 2 TP for 38.300

R3-207006 is being prepared and up for agreement
ad 3.5) Stage 3 TPs

Not at this state of discussions

3 Discussion
3.1 General Requirements for Mobility between NR MBS Supporting nodes

3.1.1 Common Requirements for NR MBS Multicast and Broadcast

The following requirements are for agreement:

1.
NR MBS shall provide means for minimization of data loss during mobility. These means may be partly network deployment/implementation partly protocol support.

2.
NR MBS may achieve lossless mobility for some UEs in NR MBS multicast, but it is not required to be achieved for all UEs and can in general not be achieved for NR MBS Broadcast.

3.
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. 

Please provide your view (Note: Nokia may help in clarifying the usefulness of their definition of “seamless” in this discussion):
	Company
	Comment

	CATT
	Agree with 1 & 3.
For 2, we generally agree as well, but prefer to say “it is not required to be achieved for all services”, i.e. based on QoS demand, not per UE.

	Samsung
	Lossless is only possible for RLC-AM. For the PTP transmission, if RLC-AM is used, it is possible to achieve lossless, but for PTM transmission using RLC-AM, it is not possible to achieve lossless.

	Nokia
	“Minimization of data loss “ is a moot requirement because very subjective. The question would arise: What is the target figure for this so-called “minimization”? This is why we felt useful to introduce this definition of “seamless”. Using a basic example, if you operate in RLC UM and handover takes place, it is non-sense to set a requirement of lossless for the handover. Instead, we can set a requirement that the “handover process” itself is lossless i.e. does not add loss compared to if handover had not taken place. In our example, loss could occur during the RLC UM handover, but it should be equal to the loss that would have occurred in RLC UM if handover had not taken place. This means that the handover process should be “seamless” with regards to data loss. Taking another example, if RLC AM is used and no loss expected without handover, then the “seamless” handover would become lossless. Seamless is the real target: practically this means for MBS that we need to ensure that no packet is lost due to e.g. the desynchronization of PDCP SN between the two cells.

	Ericsson
	On “seamless”: RLC UM w/o HO can achieve, dependent on the “effort” one spends very low loss-rates, you will never achieve with HO w/o Rel-16 additions (which would be good to rule out for baseline discussions). Those loss-rates are not achievable if you don’t consider UE-individual PDCP re-transmission as discussed in RAN2 at the target. But this only works if a scalable number of UEs are configured for that option, doesn’t work for large number of UEs. Saying we aim at loss-rates at HO that are comparable, no, you say “equal” to loss-rates as if the HO did not take place is very demanding and not acceptable.

agree with 1-3.

	ZTE
	Agree with 1.
For 2, we generally think lossless mobility for UE in NR MBS multicast is with high cost, and may introduce significant specification impacts. Thus, we suggest not pursuing lossless for multicast. The network can do the best to ensure service continuity during mobility with multicast. In addition, we agree to not support lossless for Broadcast.

Disagree with 3, we suggest not support lossless.

	Huawei
	Agree with 1, 3.

For 2, lossless requirement is based on per service level instead of per UE level.  

	LGE
	1-3 are fine

	Intel
	Agree with 1 and 3

	Qualcomm
	1-3 should all be supported. For 2, lossless should be per QoS flow.

	Lenovo, Motorola Mobility
	Same view with Huawei. Agree with 1,3. For 2, lossless requirement is based on per service QoS requirement.


3.1.2 Requirements specific for NR MBS Multicast
Any, the moderator missed?
	Company
	Comment

	Nokia
	Handover should be “seamless” as defined above.

	ZTE
	We suggest not pursuing lossless for multicast. The network can do the best to ensure service continuity without lossless during mobility with multicast.

	Qualcomm
	Lossless handover should be defined to show technical advantage comparing with broadcast and eMBMS.


3.1.3 Requirements specific for NR MBS Broadcast

The following NR MBS Broadcast functions are proposed:

1.
Rel-17 supports functions for the UEs to provide their “interest” in NR MBS Broadcast sessions.
Please provide your view:
	Company
	Comment

	CATT
	Agree.

	Samsung
	Yes, but it is RAN2 decision.

	Nokia
	OK

	Ericsson
	Not ok. 

Broadcast is defined w/o any knowledge of UEs residing in an area, broadcast just broadcasts.

	ZTE
	Agree

	Huawei
	Yes for the connected mode UEs only, can help the network to select proper target RAN node.
No for the idle and inactive mode UEs. 

	LGE
	Fine to have it, but should be decided by RAN2. 



	Intel
	RAN2 decision

	Qualcomm
	This should be decided by RAN2. 

If broadcast + Interest Indication is supported, probably we don’t need multicast mode.

	Lenovo, Motorola Mobility
	Fine with the principle. The details of ‘interest’ is FFS.


3.2 Protocol and Signaling principles for Mobility between NR MBS Supporting Nodes
3.2.1 Protocol and Signaling principles common for NR MBS Multicast and Broadcast

The following is proposed by the moderator:

1.
MBS Session Resource protocol/signaling principles agreed to be first looked at in dedicated agenda item and directly “inherited” from agreements there. 

Please provide your view:

	Company
	Comment

	CATT
	Agree.

	Samsung
	Ok

	Nokia
	Does this mean separate common agenda item for broadcast and multicast? We think separate agenda item make more sense.

	Ericsson
	This means that handover signalling contains a UE context part and the MBS Session part discussion for UE context should “inherit” results from MBS Session discussions in the dedicated AI. Of course, UE context discussions are only related to multicast.

	ZTE
	Agree

	Huawei
	ok

	LGE
	ok

	Qualcomm
	Agree

	Lenovo, Motorola Mobility
	We prefer to have separate agenda item.


The following is proposed:

2.
There is no multiplexing of QoS flows to radio bearers for MBS user data

as opposed

3.
 There is no restriction for PDCP for NR MBS, to align with unicast.

Please provide your view:

	Company
	Comment

	CATT
	We prefer 3, i.e. no restriction.
Besides, we think it should be decided by RAN2

	Samsung
	RAN2 issue.

	Nokia
	RAN2 issue indeed. Agree with Samsung.

	Ericsson
	fine to wait for RAN2

	ZTE
	We prefer 3, but it is RAN2 issue.

	Huawei
	FFS. Related with the discussion of SN synchronization.

	LGE
	RAN2 issue

	Intel
	RAN2 issue

	Qualcomm
	Up to RAN2

	Lenovo, Motorola Mobility
	Both may be needed, pending to RAN2


The following is proposed:

4.
MBS Session Resource related signaling uses “connection oriented” methods from UE-associated signaling but needs to be adopted for “MBS-Session”-associated signaling. Terminology and details are FFS.

Please provide your view:

	Company
	Comment

	CATT
	Technically yes, but may we clarify that all “MBS-Session”-associated message are non-UE associated or UE associated？And maybe it could be discussed in CB#59?

	Samsung
	Agree.

	Nokia
	Sorry, statement is not clear. Is the proposal to have only UE-associated?

	Ericsson
	agree that this should be first discussions in the general MBS Session agenda item.

To clarify, UE-associated uses AP IDs allocated a the peer nodes to denote a 
ignaling connection. We would see the same approach also being applicable for MBS Session 
ignaling. If we do so, then the MBS Session 
ignaling becames a kind of “MBS session associated” 
ignaling, which is not an UE-associated 
ignaling, but borrows its principles. 

In the context of mobility this is used e.g. on NG to allow the target gNB to trigger the establishment of MBS Session resources.

	ZTE
	Agree. 

	Huawei
	On NG allow the target gNB to trigger the establishment of MBS UP transmission.

	LGE
	Fine with MBS-Session associated signaling

	Qualcomm
	Don’t understand the question.

	Lenovo, Motorola Mobility
	Seems fine.


3.2.2 Protocol and Signaling principles for NR MBS Multicast

The following is proposed:

1.
(in continuation of last meeting agreements): Xn Handover Request and the NG Handover Request message should contains MBS context information for the UE.
2.
(confirming the agreement form last meeting): 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).

3.
MBS context information within the UE context shall contain all MBS multicast session information the UE has joined.
Please provide your view:
	Company
	Comment

	CATT
	Yes for all.

	Samsung
	Agree

	Nokia
	OK

	Ericsson
	yes

	ZTE
	Agree. 

	Huawei
	ok

	LGE
	Yes

	Intel
	Agree

	Qualcomm
	Agree

	Lenovo, Motorola Mobility
	ok


3.2.3 Protocol and Signalling principles for NR MBS Broadcast

Any, the moderator missed?
	Company
	Comment

	Nokia
	MBS context information within UE context should also be transferred during handover e.g. MBS Service Interest. 

	Ericsson
	what is this “interest”? “joined” multicast services. if so, this is the MBS context info within UE context transferred at HO to the target gNB.

	ZTE
	Protocol and Signalling principles for NR MBS Broadcast can take LTE broadcast as baseline.

	Qualcomm
	For broadcast, the MBS service continuity should be UE based, same as LTE.


3.3 Solutions for Mobility between NR MBS Supporting Nodes

3.3.1 Solutions for NR MBS Multicast and Broadcast

Description…
	Company
	Comment

	
	

	
	

	
	


3.3.2 Solutions for NR MBS Multicast

3.3.2.1 Alignment of PDCP SNs among cells served by neighbouring gNBs

There are several solutions proposed:

1.
Derive PDCP SN from UP protocol data generated (centrally) at the UPF (GTP-U SN, NG-U)

2.
Generate PDCP SN centrally within a CU-UP “owned” by several gNBs.

Please provide your view:
	Company
	Comment

	CATT
	If we are to align the PDCP SNs, we prefer 1, i.e. derive from N3.

	Samsung
	Compare between 1 and 2, we prefer 1

	Nokia
	Solution 1.

	Ericsson
	Solution 1 is not necessary, solution 2 comes almost for free.

	ZTE
	We do not support alignment of PDCP SNs among gNBs. If the PDCP SN sync on Uu between gNBs has to be supported, we generally prefer solution 1, since solution 2 will result in restrictions on the deployment of gNBs.

	Huawei
	Solution 1.

	LGE
	Solution 1

	Intel
	Solution 1

	Qualcomm
	Solution 1

	Lenovo, Motorola Mobility
	Solution 1


3.3.2.2 Further solutions to minimize data loss

There are several solutions proposed:

1.
Per-UE data forwarding and SN Status report. It is FFS how to stop per-UE data forwarding.

2.
Assume the deployment of a restoration buffer which is large enough to cater for retransmissions of individual UEs’ PDCP Status report at the target gNB.

Please provide your view:
	Company
	Comment

	CATT
	Slightly prefer 1.

	Samsung
	We think data forwarding is beneficial to reduce the data loss. 

	Nokia 
	Solution 1

	Ericsson
	2 is sufficient, 1 not necessary.

	ZTE
	We support solution 1.

	Huawei
	Prefer 1.

Similar to unicast handover. Solution 2 pose some requirements to gNB implementation and may not be able to guarantee if buffer is not large enough.   

	LGE
	Solution 1

	Intel
	Solution 1

	Qualcomm
	Solution 1

	Lenovo, Motorola Mobility
	Solution 1


3.3.2.3 Solutions to update distribution tree for first UE(s) arriving at a (target) UE

There are several solutions proposed for Xn handover:

1.
When no MBS Session Resources are established for the MBS Session, the distribution tree is updated via MBS Session information contained in the UE Context in Path Switch.

2.
When MBS Session Resources are established for the MBS Session, the (target) gNB triggers establishment of MBS Session Resources to update the distribution tree during the handover preparation phase.
2a. (source) gNB requests neighbouring (future target) gNB to request establishment of MBS Session Resources to optimize timely update of the distribution tree.

For NG based handover:

3.
For NG based handover 5GC can control timely establishment of MBS Session Resources in advance of the execution phase but could be also triggered by 2a.

Please provide your view:
	Company
	Comment

	CATT
	We prefer 2, but would not like to say that it must be executed during the HO preparation phase. Delay it into the HO execution is also possible, and especially beneficial in scenarios such as CHO.

	Samsung
	We think can re-using existing procedure to trigger the distribution tree update. 

	Nokia
	Solution 2 for Xn and NG handover.

	Ericsson
	2 for Xn, 3 for NG.

	ZTE
	1 for Xn, 3 (not including 2a) for NG.

	Huawei
	Solution 2. A unified NG-U establishment procedure could be used in case of both Xn and NG handover.

	LGE
	To be decided after further comparison, 1 or 2

	Qualcomm
	Solution 2 (handover preparation triggered MBS Session Resource establishment) for both Xn and NG handover. Solution 1 is too late.

	Lenovo, Motorola Mobility
	Both 1 and 2 are feasible. 


Any further aspect, the moderator missed?
	Company
	Comment

	
	

	
	

	
	


3.3.3 Solutions for NR MBS Broadcast

Any, the moderator missed?
	Company
	Comment

	
	

	
	

	
	


3.4 Stage 2 TPs

Update R3-206252 [4] along discussions above and concentrate on supporting gNBs and take other stage 2 TPs into account. Rather concentrate on capturing principles in stage-2-ish language.
	Company
	Comment

	CATT
	We agree with this TP.

	Samsung
	Stage 2 TP is also discussed in CB 28

	Nokia
	OK (assuming this is 6252). I will ask for a revision number.

	Huawei
	Prefer to discuss the introduction of agreements made last meeting in CB#28, this CB only focus on new proposals.

	Intel
	Agree with Huawei


3.5 Stage 3 TPs
Due to dependency on MBS Session Resource control (NGAP) discussions there is not much to seriously discuss as of now.
	Company
	Comment

	Nokia
	Well, I made some tentative stage 3 in 6253. Wouldn’t it be good to capture some TP with FFS or is it too bold?

	Huawei
	 Stage3 better wait for SA2 progress.

	Intel
	Agree with Huawei

	Lenovo, Motorola Mobility
	Not urgent to have stage 3 TP


4 Conclusion, Recommendations [if needed]
If needed
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