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1 Introduction

This is the summary document for the following come back: 

CB: # MBS5_MobilityNonSupporting
- How does source node know the target node MBS capability?

- Whether source node knows target node MBS capability before HO?

- Full configuration during HO between MBS supporting node to MBS non-supporting node?

- Whether to use buffer for minimizing MBS data loss?

- MBS data forwarding (e.g. CN N3 SN, based on implementation, per UE end mark from CN to source gNB, ...)?

- Eliminate duplication MBS data?

- Capture agreements and open issues
(Nok - moderator)

Summary of offline disc R3-215891
2 For the Chairman’s Notes

Propose the following:  
Supporting to non-supporting

WA: It is assumed that the source gNB is aware of the MBS support of the target gNB before the handover. The source gNB may also avoid full configuration at the non-supporting gNB. 
To be continued:

· How source can avoid full configuration at the non supporting gNB

Agree LS to RAN2 in R3-21xxxx   (Lenovo, check feasibility of setting up DRB before handover)

For when to stop data forwarding, agree to eliminate control plane solutions and continue working on user plane solutions.  

To be continued:

· User plane solutions to stop data forwarding

Agree LS to SA2 in R3-215970 (Nokia, about checking feasibility of user plane solutions)
Non-supporting to Supporting

Agree to continue working on solutions avoiding duplicates during the switch from DRB to MRB.

To be continued:

· whether packets for individual delivery can be sent over unicast N3 tunnel with the CN SN.

Agree to add in SA2 LS in R3-215970 to check the feasibility.

3 First Round

3.1 Mobility from Supporting to Non supporting

When to learn that target is MBS-non supporting

RAN3 has agreed to minimize data loss for mobility from MBS supporting to non MBS supporting nodes.

During handover from MBS supporting gNB to MBS non-supporting gNB, the multicast radio bearer (MRB) will be switched to unicast data radio bearer (DRB).  During handover, the source gNB includes all RRC configuration to the target gNB, including MBS related configuration. Since the target gNB does not support MBS, the target gNB may have to issue a full configuration to the UE. In case of full configuration, all MRB and DRBs configuration by source gNB are released and new DRBs configured by target gNB are established. During full configuration, data loss may happen.

Q1: do you agree that full configuration and data loss will occur during the switch from MBR to DRB and that this should be avoided if possible?

	Company
	Comment

	Nokia
	Agree.

	Samsung
	Agree full configuration and data loss will occur. We agreed to support data forwarding in this case to minimize the data loss. 

	CMCC
	If lossless handover is supported, the enhancement is required. Otherwise, there is no need to avoid full configuration

	Ericsson
	In our opinion there should not be any optimization considered for interworking with non-supporting nodes.

	TCL
	Agree.

	CATT
	Agree.

	Huawei
	Agree.

	Lenovo, Motorola Mobility
	Agree

	ZTE
	we share the similar view with CMCC.


Some companies propose (e.g. R3-215278) that source RAN could setup a DRB in the source RAN node either before the handover or during the handover. 

Q2: do you agree that setting up a DRB before the handover (either “active”, or “pre-configured and dormant” to be activated during the handover) could avoid the issue of full configuration?

	Company
	Comment

	Nokia
	Agree. As explained in R3-215278.

	Samsung
	Option 1 MRB is reconfigured to unicast DRB before handover, this option introduces handover delay. If doesn’t care the delay, this option is implementation issue. 
Option 2 inactive DRB is preconfigured in source. When handover to non-supporting, only DRB context is send to target. In this option, inactive DRB share the common SDAP/PDCP with MRB. But I think UE can not support this bearer type.



	CMCC
	We firstly need to decide whether it is necessary to avoid the full configuration.

	Ericsson
	In our opinion there should not be any optimization considered for interworking with non-supporting nodes, this holds especially for solutions impacting the performance/resource usage on the MBS-supporting gNB’s side.

	TCL
	Agree. 

	CATT
	We highly agree with Lenovo’s approach in R3-215278.

However, we want to emphasise that the DRB must not deliver any packet over the Uu at the source side, i.e. Option 2 in Samsung’s comment. We strongly oppose to Option 1 in Samsung’s comment as it have negative impact on legacy unicast service.

	Huawei
	Agree. 

The DRB should be active because the source gNB needs to provide multicast data via DRB shortly before the handover to ensure data lossless. And the detailed solution is within RAN2 scope.

	Lenovo, Motorola Mobility
	Agree. As explained in R3-215278.

	ZTE
	If we need to avoid the full configuration, setting up a DRB before HO can be a good alternative. 



	
	


At the last RAN3#113 meeting, it was acknowledged that the source node will learn through the Handover Request Acknowledge message whether the target is an MBS supporting node or not.

The remaining question was whether the source RAN node should know before the handover.

Q3: If you answered “yes” at Q2, are you OK to have source RAN node already learn before the handover preparation that the target is non-MBS supporting node so as to setup a DRB in advance (either pre-configured or active)?

	Company
	Comment

	Nokia
	Yes, only if it is pre-configured and activated only during the handover.

This should be minimum effort for RAN3 and useful if that can avoid a full configuration.

	Samsung
	OAM configuration is always possible. It is kind of related to other discussion. For example, if we introduce SAI and exchange SAI in Xn, from SAI, the source can know if the target support MBS or not.

	Ericsson
	Please. Cease discussing such solutions, see above.

	TCL
	Yes, an indication from target RAN about MBS support or availability may help reducing handover delay.

	CATT
	No. We prefer “may” rather than “should”.

	Huawei
	Yes

The source RAN node can learn this information through OAM configuration, or exchange their capability during Xn setup or configuration update procedure.

	Lenovo, Motorola Mobility
	Yes. although we prefer OAM or Xn setup signalling based solution, we can accept moderator’s proposal for making a progress. 

	
	


Moderator’s summary:

All companies agree that if nothing done the handover will be lossy and that setting up a DRB ahead of the handover would avoid it. All companies agree that for allowing to setup DRB before handover requires source RAN node to know in advance that the target is non-MBS supporting.

6 companies therefore agree to this optimization i.e. they think the gain is worth the pain. 1 company disagrees to have this optimization. 2 companies are hesitant. 

Given the big majority we propose to take a working assumption.

Proposal 1: WA: standards provides means for the source RAN node to know ahead of the handover that the target is a non-MBS supporting node and to setup DRB in advance of the handover to avoid the full configuration. 

Q4: Are you OK to send an LS to RAN2 to ask whether RAN3 shall provide means for source RAN node to learn in advance if target node supports MBS or not in order to avoid full configuration?

	Company
	Comment

	Nokia
	Yes.

This should be minimum effort for RAN3 and useful if that can avoid a full configuration.

	Samsung
	We can send a LS when we have the agreement.

	CMCC
	Yes

	Ericsson
	No

	TCL
	Yes

	CATT
	No.

	Huawei
	Yes

	Lenovo, Motorola Mobility
	Yes. 

	ZTE
	YES if we agree to avoid the full configuration.


Moderator’s summary:

Given the working assumption above, 7 companies agree to send an LS to RAN2. 2 companies disagree. 
Proposal 2: send an LS to RAN2 to ask whether RAN3 shall provide means for source RAN node to learn in advance if target node supports MBS or not in order to avoid full configuration.
How to stop data forwarding

Data forwarding was already agreed by RAN3 for the mobility from MBS supporting node to non-MBS supporting node. 

However, the remaining pending issue is how to stop data forwarding. 

If we put aside timer-based solutions, which are there by default, the following solutions have been identified through the papers (e.g. R3-215149): 

Solution 1: User plane solutions: 

The core network provides UE individual end markers to the source gNB either over the shared NG-U tunnel or over the associated unicast N3 tunnel. And then the source gNB forwards the end markers to the target gNB.
Q5: could you accept solution 1?

	Company
	Comment

	Nokia
	Yes. It should be possible to either send end markers over the shared N3 tunnel, or to send end marker over the unicast N3 tunnel. 

For the shared N3 tunnel, this requires addition of a UE ID in the end marker packets.

For the unicast N3 tunnel, this requires addition of a CN SN (Sequence Number) in the end marker packets (corresponding to the CN SN of the packet sent over the shared N3 at the time of the switch).  

It is believed that the above solutions are timely and therefore can achieve avoiding duplicates.

	Samsung
	No. MB-UPF send data via the shared N3 tunnel. MB-UPF doesn’t know the UE ID currently. 

	CMCC
	Yes, introducing the per UE end marker does not affect the reception of other UEs whatever using shared or individual N3 tunnel.

	Ericsson
	No, this is really introducing unacceptable complexity.

	TCL
	Yes, same view with Nokia.

	CATT
	Neutral. We generally appreciate Solution 1, but it seemingly needs much collaboration with SA2. We can try it (e.g. to send an LS to SA2 asking for help) but should not make it an agreement.

	Huawei
	No. We think this solution may not work without further enhancement.

For end marker over the shared NG-U tunnel, the MB-UPF may not be aware which gNB is the serving gNB of the UE and does not know where to send the end marker. Besides, for IP multicast scenario, the per UE end marker will be transmitted to all the gNBs providing the related MBS services, which is not expected. 

For end marker over the associated unicast N3 tunnel, it is hard for the source gNB to understand which packet of the shared NG-U tunnel is the last packet.

	Lenovo, Motorola Mobility
	Yes. UE individual end markers can also be applied to handover between MBS supporting nodes. The feasibility needs to be checked with SA2.

	ZTE
	We are fine to use user plane based solution. Compared with the others, this solution seems to be bringing the least spec impacts. Detail mechanism on the data forwarding can be FFS.




Solution 2: the core network provides per UE end marker via control signalling.
Q6: could you accept solution 2?

	Company
	Comment

	Nokia
	No.

Control plane has too much latency. It does not bring benefit then compared to the default timer-based solutions.

This will result in duplicates which is detrimental.

	Samsung
	No

	CMCC
	No

	Ericsson
	even worse, no

	TCL
	No

	CATT
	Neutral.

	Huawei
	No but

This solution seems better than solution1, as it is easier to provide more detailed information via control signaling.

	
	

	Lenovo, Motorola Mobility
	No

	ZTE
	No


Solution 3: source gNB stops data forwarding upon receiving the XnAP: UE CONTEXT RELEASE message from target gNB.
Q7: could you accept solution 3?

	Company
	Comment

	Nokia
	No. 

Similarly, this is control plane solution which has too much latency which would not bring benefit then compared to the default timer-based solutions.

This will result in duplicates which is detrimental.

	Samsung
	Timer based solution is fine.

	CMCC
	No, source gNB will go through a long time for forwarding packets until receiving the Xn Release Context message. 

	Ericsson
	no

	TCL
	No

	CATT
	At least this should not be specified. If the method from CN cannot be agreed, leave it to implementation on when the data forwarding stops.

	Huawei
	Yes but 

This solution may lead to that the CN and source gNB deliver duplicated packets to target gNB.  As SN is independently assigned by source and target, duplicate detection is not possible in UE PDCP and UE upper layer may receive duplicated packets.

	Lenovo, Motorola Mobility
	No, UE CONTEXT RELEASE is used to release the control plane resource. And the user plane resource should not be impacted by the UE Context Release procedure.

	ZTE
	No


Moderator’s summary:

6 companies support solution 1 with one company conditional to checking with SA2. 0 company prefers solution 2. 1 company prefers solution 3. 2 companies prefer do nothing (i.e. on top of default timer-based solutions).

There seems to be good support for option 1 and very little support for solution 2 or 3.

Proposal 3: down-select solution 2 and 3 at this meeting. Liaise SA2 to check impact of solution 1 and take decision at next meeting about whether to have solution 1 when all picture is available.

3.2 Mobility from non supporting to Supporting

Q8: do you agree that during mobility from non-supporting to supporting, a legacy handover (i.e a DRB handover) is first performed between source and target and that this legacy handover can be performed lossless using “legacy” data forwarding?

	Company
	Comment

	Nokia
	Agree.

	Samsung
	Agree

	CMCC
	Agree

	Ericsson
	don’t see another chance

	TCL
	Agree.

	CATT
	Agree.

	Huawei
	Agree.

	Lenovo, Motorola Mobility
	Agree

	ZTE
	Agree


The switch from individual delivery to shared delivery occurs then differently depending on whether this is an Xn or an NG handover:
According to TS23.247：
· For Xn Handover, in the Path Switch Request message, the target NG-RAN node indicates whether it supports MBS to the SMF in the N2 SM information, and after successful handover, the SMF triggers modification of the PDU Session resources at NG-RAN by including the MBS related information in N2 SM Info, then the target should trigger the establishment of shared NG-U if not available yet. 

· For NG Handover, during handover preparation phase, the SMF includes the MBS session related information in N2 SM Information and sends it to target NG-RAN. The target NG-RAN indicates its support of MBS to SMF in N2 SM information.
The switch from DRB to MRB will result by default on packet losses. However, as per previous agreement in RAN3 we should try to minimize data loss therefore also during this switching phase. 

On the target gNB side, both the data arriving from the unicast N3 tunnel and the data arriving from the shared N3 tunnel are originating from the same MB-UPF. The only difference is that the data of the unicast N3 tunnel goes indirectly via the PSA UPF but there should not be much difference:


Before the DRB to MRB reconfiguration, the target gNB can buffer in advance the data received from the shared N3 tunnel for that particular UE so that after the MRB reconfiguration this data can be resent to the UE over the RLC PTP leg of the MRB until catch up (following the same principle of mobility from supporting to supporting node). But so doing the switch from DRB to MRB can be lossless, however it may imply duplicates.

Q9: do you agree that the switch from individual delivery to shared delivery at the target involves a switch from DRB to MRB which will result in duplicates if target tries to minimize data loss (e.g. by buffering)?
	Company
	Comment

	Nokia
	Agree.

	Samsung
	Agree

	CMCC
	Agree

	Ericsson
	it may result in duplication or loss, but we should only care for basic continuity, as written in the WID

	TCL
	Agree.

	CATT
	Agree.

	Huawei
	Maybe. 

In case same SN is provided from CN to both source and target gNBs, the target gNB may be able to remove the duplicated packets before sending to the UE.

	Lenovo, Motorola Mobility
	We tend to agree the intention. The details need to be further discussed.

	ZTE
	Agree


Tdoc R3-214793 proposes to use the CN sequence numbers over N3 to remove the duplicates. The CN sequence numbers are currently sent over the shared N3 (CN SN2 on the figure in R3-214793), they can also be sent over unicast N3.
Q10: Do you agree that target gNB could eliminate duplicates if the packets received over the unicast N3 tunnel also have the CN SN as explained in tdoc R3-214793? If not explain why?
	Company
	Comment

	Nokia
	Agree. 

As explained in the paper, after receiving the NGAP PDU session resource modify request to trigger the reconfiguration, the target gNB could eliminate duplicates using the CN SN of the received packets and do the PTP RLC leg catch up on the MRB.

	Samsung
	Fine. CN sequency number can be sent over unicast N3. It is now optional IE. For MBS, can let MB-UPF include this optional IE. 

	CMCC
	Agree the proposal, but some details need to be clarified and discussed, e.g., whether the CN sequence numbers for handover UE are sent over both shared N3 tunnel and unicast N3 tunnel? When is the best time starting to send CN sequence numbers via unicast N3?

	Ericsson
	Not ok, only basic service continuity for interworking with non-supporting nodes.

	TCL
	Agree.

	CATT
	Agree.

	Huawei
	Agree

	Lenovo, Motorola Mobility
	We tend to agree the intention. The details need to be further discussed.

	ZTE
	It could, but impacts need to be reviewed first.


Moderator’s summary:

All companies agree that sending the CN SN over unicast N3 could enable the non-supporting to supporting handover to be lossless and without duplicates during the switch from DRB to MRB at target. 8 companies are willing to pursue this proposal with checking details. 1 company doesn’t want to optimize the non-supporting cases.

Given the large majority support, we propose to agree continuing working on this solution and include an action in SA2 LS to check feasibility of the proposal. 

Proposal 4: agree to continue working on the solution to allow standards to send CN SN over the unicast tunnel.

Proposal 5: check with SA2 the feasibility of solution to allow standards to send CN SN over the unicast tunnel.

4 Second Round

xxx

5 Conclusion

The following is proposed:

Proposal 1: TP...
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