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1 Introduction

This is the summary document for the following come back:  

CB: # MBS7_MobilityNonSupporting

- The CN SN shall be used for MBS data duplicates avoiding for HO between MBS supporting node and MBS non supporting node?

- Whether/How does the RAN node know target node MBS capability before HO? Exchange info before HO via XnAP procedure or OAM configuration?

- Use shared N3 tunnel or associated N3 tunnel to transmit the end marker?

- What kind of information shall be contained in the end marker packets?

- LS to SA2?

- Capture agreements and provide TPs if agreeable
(Nok - moderator)

Summary of offline disc R3-221079 
2 For the Chairman’s Notes

Propose the following:  

Agreements and working assumptions for mobility from Supporting to NON-supporting:
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
WA: when the source gNB is aware that target is not supporting, in order to avoid the full configuration the source gNB can set up a “dormant” DRB which resources are established during the handover only.
WA: the core network provides UE individual end marker in the UE associated NG-U tunnels to the source gNB. And then the source gNB forwards the end marker to the target gNB. 
WA: The UPF sends this UE-individual End Marker packet with the mapped QFI i.e. the QFI of the unicast QoS flow associated with the MBS flow. The gNB can identify from the received mapped QFI what is the corresponding MBS flow for which data forwarding should stop.
Agreements and working assumptions for mobility from NON-Supporting to Supporting:

WA: for mobility from non supporting to supporting node, the target gNB removes the duplicate packets (if any) using the SN in the packets received over the unicast and shared tunnels.

Agree to send LS to SA2 with the text from ZTE:

RAN3 decided to minimize data loss and agreed to the solution to eliminate duplicates via using the same Core Network Sequence Numbers over both the unicast N3 tunnel and shared N3 tunnel(target gNB) for the multicast related handover from non MBS supporting gNB(source gNB) to MBS supporting gNB.
To be continued:

Whether MBS supporting or not is exchanged in Xn Setup/Configuration Update.

3 First Round

Mobility from Supporting to Non-Supporting 

Informing about support before handover

At last RAN3#114 meeting, in the LS to RAN2 R3-216222, RAN3 assumed that if 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. The following working assumption was taken at RAN3#114:

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. 
Tdoc R3-220729 proposes to now turn the working assumption into agreement. 

Q1: can we turn the above working assumption into agreement? 

Agreement: 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
	Company
	Comment

	Nokia
	OK 

	Huawei
	ok

	Ericsson
	not ok for the full config part.

	CMCC
	OK

	ZTE
	Yes

	Lenovo, Motorola Mobility
	OK


Moderator’s summary:

The vast majority of companies agree to turn the WA into agreement. Show-stopper has not been shown.

Proposal 1: agree:

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
For the above working assumption (agreement), the source gNB needs to learn the information before handover, therefore tdoc R3-220706 proposes that the MBS supporting information should be exchanged during Xn Setup/ configuration update procedure, or via OAM configuration
Q2: are you OK to exchange the MBS Supporting Information in Xn Setup/Conf Update? 

	Company
	Comment

	Nokia
	OK 

	Huawei
	ok

	Ericsson
	no

	Samsung
	In CB8, it is proposed the list of SAI should be exchanged in Xn. From the inclusion of SAI, the gNB knows whether its neighboring supporting MBS or not.

So another MBS Supporting Information in Xn Setup/Conf Update is not needed.

	CMCC
	OK

	ZTE
	No.

We think OAM configuration is enough for the mobility from supporting to non-supporting. We do not need to do the further enhancement for any XnAP procedure. Frankly speaking, i wonder whether RAN3 has enough time on discussing Xn enhancement for exchanging MBS capability between gNBs.

	Lenovo, Motorola Mobility
	OK


Moderator’s summary:

4 companies think this is useful and 3 companies think no addition needed.

Proposal 2: to be continued:

Whether MBS supporting is exchanged in Xn Setup/Configuration Update.

DRB Activation “before handover” or “during handover”

In order to avoid full configuration using the DRB there are actually two possible options:

· Option 1: activate the DRB before the handover (e.g. R3-220729)

· Option 2: activate the DRB during the handover e.g. R3-220859 (before the handover the DRB is said “dormant”).

For example, tdoc R3-220729 describes two phases for this option 1:

Phase 1: 

In the source RAN, MRB is reconfigured to DRB for the UE (i.e., bearr type change). Before handover initiation, the source RAN sends NGAP message to AMF, to indicate individual N3 tunnel re-activation. Then, the source RAN can receive MBS data through both the shared N3 tunnel and the unicast N3 tunnel. Then it re-orders the CN SNs from the two N3 tunnels. After all, the source RAN transits the MBS data to UE by DRB bearer.

Phase 2:

The UE handovers from source RAN to target RAN via legacy procedure and the legacy unicast data forwarding can be used. After that, the source RAN may initiate the shared N3 tunnel release procedure if necessary.

We can see that especially for phase 1 this requires a new NGAP message from gNB to AMF to “trigger” the switch to individual delivery on the source MBS supporting side.

Q3: which option do you prefer between option 1 and option 2? 

	Company
	Comment

	Nokia
	We prefer Option 2. Option 1 may create issues due to traffic sent over DRB on the MBS supporting side.

	Huawei
	Option 2, the temporary MRB to DRB change should not be aware by the 5GC, it is pure RAN thing. 

	Ericsson
	we prefer to phrase the agreed option as “establishment of DRB resources at the target gNB only”.

	Samsung
	

	CMCC
	Option 2 is better. For Option 1, we should consider that a possibility that no PTP transmission of MRB for switching established before the handover. Source gNB will send NGAP message to initiate individual N3 tunnel establishment. 

	ZTE
	Seems we need a little bit clarification on the option 1(our proposal):

The call flow is shown below:
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Phase 1 and phase 2 can be found in the call flow with different color.

In phase1, S-RAN can activate the DRB and receive the MBS data via both original shared N3 tunnel and new activated unicast N3 tunnel. In other words, these two tunnels can be co-existed in phase 1. The CN SN can also be used here to eliminate any duplicates. And RAN side can avoid any data loss in phase1.

Hence, in phase2, because UE can receive the MBS data via MBS associated unicast N3 tunnel, the legacy HO can be performed. Hence, the end marker mechanism can directly reuse legacy HO mechanism. No enhancement in this part is needed in Rel-17.

The UPF shall be involved in the discussions on how to pass the end marker in this CB. It is obvious that other WGs(e.g. CT1, SA2) may be involved if RAN3 finally decides to select option 2 in this question. An LS which contains RAN3 decision shall be forwarded to other WGs for necessary cooperation on the end marker issue. 
Meanwhile, activate DRB before HO(opt1) only involves RAN3 itself. We do not need to send LS to other WGs which can save a lot of time on exchanging LS.

Considering RAN3 only has 1 more meeting on discussing the MBS topics in Rel-17. We prefer to solve teh data forwarding issue inside RAN3 and re-use the legacy HO mechanism. Further enhancement on this part can be discussed in the future if needed.


	Lenovo, Motorola Mobility
	Both options are acceptable to us. We slightly prefer option 2 since option 1 may introduce extra handover delay due to reconfiguration from MRB to DRB.


Moderator’s summary:

The vast majority of companies prefer option 2.

Proposal 3: take the following WA:

WA: when the source gNB is aware that target is not supporting, in order to avoid the full configuration the source gNB can set up a “dormant” DRB which resources are established during the handover only.
Stopping data forwarding

As already agreed in RAN3#112e meeting, during the mobility from a MBS supporting node to a non-supporting node, data forwarding is supported and the source NG-RAN node should include in forwarded packets the unicast (flow) QFI mapped from the received MBS (flow) QFI. Then another issue that needs to be solved is how the source gNB determines when to stop data forwarding. During the discussion in last meeting, it was agreed that for when to stop data forwarding, agree to eliminate control plane solutions and continue working on user plane solutions.   

Based on the inputs from companies, there are several potential user plane solutions:

Solution 1: the core network provides UE individual end marker in the shared NG-U tunnel to the source gNB. And then the source gNB forwards the end marker to the target gNB.
Solution 2: the core network provides UE individual end marker in the UE associated NG-U tunnels to the source gNB. And then the source gNB forwards the end marker to the target gNB.
For solution 1, as the per UE end marker will need to be provided from MB-UPF the gNB, the MB-UPF may not be aware of which gNB is the serving gNB of the UE, and in IP multicast delivery case the per UE end marker will be transmitted to all the gNBs providing the related MBS services, to support this solution, a UE id should be included in the end marker packeted transmitted over the shared NG-U tunnel, but then a proper UE id needs to be found.

For solution 2, as the UE associated NG-U tunnels are established between the gNB and the UPF the end marker packet over the UE associated NG-U tunnel is sent to indicate the last packet received from the shared NG-U tunnel.
Q4: which solution do you prefer? 

	Company
	Comment

	Nokia
	Solution 2 seems easier.

	Huawei
	Solution 2
For option 1, not know which UE id should be used…. And what about IP multicast case.

	Ericsson
	we do not agree to include end markers in shared NG-U tunnels. and we assume that there is no need to add any new end-marker related function for transport in individual forwarding tunnels

	Samsung
	Solution 1 have problem as moderator state. 

Solution 2, the UE associated NG-U tunnel may be not established between UPF and gNB. The end marker is from MB-UPF, not UPF.

Therefore, we don’t think an end marker is need from CN to RAN. Source RAN can insert the end marker based an implementation timer if needed.

	CMCC
	Solution 2 is better.

	ZTE
	Neither
Based on our understanding, if the DRB can be activated before HO, UE can receive the MBS related data via associated NG-U tunnel(unicast N3 tunnel ) . Then legacy HO can be performed. There is no MBS related data forwarding issue in legacy HO procedures.

	Lenovo, Motorola Mobility
	In solution 2, we are wondering when the UE associated NG-U tunnels are established between the gNB and the UPF

	Nokia
	Answer to Samsung and Lenovo: the associated PDU session and N3 unicast tunnel are always setup. The end marker is sent over that tunnel.


Moderator’s summary:

One company wants to activate the DRB before handover but it is not accepted as per Q3. 2 companies were asking whether the unicast N3 tunnel is setup and they have been answered positively. 3 companies support solution 2. Only one company says “no” without any justification.

Proposal 4: take the following WA:

WA: the core network provides UE individual end marker in the UE associated NG-U tunnels to the source gNB. And then the source gNB forwards the end marker to the target gNB. 
Assuming solution 2 is selected the next question is which QFI this End Marker over the UE associated NG-U tunnel will carry: there are two options:

· Option 1: the UPF sends the End Marker packet with the mapped QFI i.e. the QFI of the unicast QoS flow associated with the MBS flow. The gNB can identify from the received mapped QFI what is the corresponding MBS flow for which data forwarding should stop.

· Option 2: the UPF sends the End Marker packet with the MBS Flow QFI. The gNB can thus directly identify the MBS flow for which data forwarding should stop. The advantage of this option compared to option 1 is that it avoids the UPF to do the mapping MBS QFI into mapped QFI. The drawback of this option is that this MBS flow QFI which is used over the UE associated unicast NG-U tunnel could conflict with the unicast QFI of another QoS flow but on the other hand there should be no traffic for other unicast QoS flows on this UE associated unicast NG-U tunnel. 

Q5: which option would you prefer for solution 2 of Q4? 

	Company
	Comment

	Nokia
	Option 2 seems easier.

	Huawei
	Option 1.

The MBS Flow QFI shall not present in the unicast NG-U tunnel, and furthermore, the MBS Flow QFI maybe conflict with other unicast QFI for the UE in this PDU session.

	Ericsson
	if the QFI is present it can only be the one from the mapped QoS flow, what else could the non supporting gNB understand?

	CMCC
	Option 1 is easy to implement.

	ZTE
	Check Q4.
If legacy HO can be performed, the end marker can be transmitted via unicast tunnel as usual.

Either option 1 or option 2 is selected by RAN3, the UPF related modification shall be involved. Thus, LS shall be forwarded to other related WGs and ask their cooperation/feedback. Considering there is only 1 more meeting left for R-17 discussion,  we prefer to activate DRB before MBS related HO.

	Lenovo, Motorola Mobility
	Option 1 seems simpler.


Moderator’s summary:

Almost companies in line with question Q3 (no activation of DRB before handover) prefer option 2. But this option to activate the DRB before handover has been ruled out in Q3.
Proposal 5: Take the following WA:
WA: The UPF sends the End Marker packet with the mapped QFI i.e. the QFI of the unicast QoS flow associated with the MBS flow. The gNB can identify from the received mapped QFI what is the corresponding MBS flow for which data forwarding should stop.
Mobility from Non-Supporting to Supporting 

In this scenario, there is first a legacy handover which takes place (from DRB to DRB) which can be lossless. Then if the target gNB supports MBS session there is a switch from individual delivery to shared delivery at the target gNB. This switch involves a switch from DRB to MRB which will result in duplicates, and in case same SN is provided from CN to both unicast and shared tunnel, the target gNB may be able to remove the duplicated packets before sending to the UE.

Based on the Reply LS from SA2, SA2 confirm the feasibility of sending same SN to both unicast and shared tunnel, therefore tdoc R3-220706 proposes that the duplication issue can be solved by removing the duplicated packets by the target gNB based on the received SN.

Q6: are you ok that target gNB removes the duplicated packets (if any) using the SN in the packets received over the two tunnels?

	Company
	Comment

	Nokia
	OK.  

	Huawei
	ok

	Ericsson
	is this solution necessary at all? we don’t think there is a need to specify anything on the gNB side, even if such SN sync solution is agreed.

	Samsung
	Ok

	CMCC
	OK

	ZTE
	OK

	Lenovo, Motorola Mobility
	OK

	Nokia
	Answer to Ericsson: in order to allow the sync the same SN needs to be received over unicast and shared channel as asked in SA2 LS. SA2 said it is feasible. 


Moderator’s summary:

The vast majority of companies are OK with the proposal. Explication is given why there is a specification impact.

Proposal 6: Take the following WA:

WA: for mobility from non supporting to supporting node, the target gNB removes the duplicate packets (if any) using the SN in the packets received over the two tunnels.
Q7: assuming answer to Q6 is ok, are you ok to add the following text to BL CR 38.300 as proposed in tdoc R3-220360 or please indicate any update to the text?

The SMF uses the PDU session resource modification to trigger the reconfiguration from DRB to MRB at target side. The target NG-RAN node may buffer the packets during the reconfiguration and use the sequence numbers received over both the shared N3 and the unicast N3 tunnels to eliminate duplicates.
	Company
	Comment

	Nokia
	OK.  

	Huawei
	Better to discuss TP in second round. To see how to capture all agreements. R3-220706 TP is also a nice one (

	Ericsson
	not necessary

	Samsung
	It is possible the target gNB is already broadcasting the MBS service. So the first sentence is problem.

	CMCC
	TP can be discussed in second round.

	ZTE
	Prefer to discuss this part in second round

	Lenovo, Motorola Mobility
	We are not sure it is necessary but open to discuss.


Moderator’s summary:

Whether needs TP can be postponed to second round.

If answer to Q6 is ok, SA2 LS also needs to be answered to ask implementing the change.

Q8: assuming answer to Q6 is ok, please provide any comments on the LS in tdoc R3-220361. 

	Company
	Comment

	Nokia
	OK.  No comments.

	Huawei
	Ok to have a LS to SA2, details can be discussed in second round.

	Ericsson
	No, there is no practical need for such solution.

	Samsung
	No strong view. SA2 already confirm the feasibility of sending same SN. Not sure we need to reply SA2 by asking SA2 update their specification.

	CMCC
	Follow the majority view.

	ZTE
	Our preference:

RAN3 decided to minimize data loss and agreed to the solution to eliminate duplicates via using the same Core Network Sequence Numbers over both the unicast N3 tunnel(source gNB) and shared N3 tunnel(target gNB) for the multicast related handover from non MBS supporting gNB(source gNB) to MBS supporting gNB(target gNB).

	Nokia
	Answer to Ericsson: I understand Ericsson is mostly interested in MBS homogeneous deployments and not interested in optimizing non-homogeneous MBS deployments. However, this should not block the progress of 3GPP for those companies and operators who want to start MBS using non-homogenous deployments. 


Moderator’s summary:

Majority of companies think LS is OK.
Proposal 7: 

Agree to send LS to SA2 with the text from ZTE:

RAN3 decided to minimize data loss and agreed to the solution to eliminate duplicates via using the same Core Network Sequence Numbers over both the unicast N3 tunnel(source gNB) and shared N3 tunnel(target gNB) for the multicast related handover from non MBS supporting gNB(source gNB) to MBS supporting gNB(target gNB)
4 Second Round

Moderator’s summary:

Majority of companies think …

Proposal 2: TP...

5 Conclusion

The following is proposed:

Proposal 1: TP...
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