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1 Introduction

This is the summary document for the following come back:  

CB: # MBS6_MobilityNonSupporting

- How to treat duplicate elimination during data forwarding? CN SN or SN for individual associated PDU session tunnel?

- Discussion on how to stop data forwarding. based on source node implementation? UE individual end marker? Legacy HO mechanism without enhancement on data forwarding?

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

- How does source node know the target node MBS capability? OAM configure? XnAP procedure? Add MBS supporting info into HO request ack msg?

- Capture agreements and provides TPs if agreeable

(Nok - moderator)
Summary of offline disc R3-222475
For the Chairman’s Notes (Second round)
Propose the following:  

Agree TP in R3-222646 (TP 38.300, minimization of data loss with non-supporting nodes)
Second Round

During the online session, the following outcome was reached:

Stage2 TP on mobility from non-supporting to supporting based on the agreements achieved.
Stop discussions on supporting to non-supporting in R17.
First editor’s note:

There is currently the following editor’s note in BL CR 38.00

Editor’s Note: whether the source NG-RAN node may also learn before the handover preparation response message that the target NG-RAN node is non-MBS supporting is FFS. 

It was previously agreed that the source NG-RAN node may also learn that target NG-RAN node is non supporting via O&M.

It is proposed to remove the editor’s note and add following text:

The source NG-RAN node may also learn before the handover preparation response message that the target NG-RAN node is non-MBS supporting
Q1: is it ok to remove the editor’s note and add the above sentence?

	Company
	Comment

	Nokia
	OK.

	Huawei
	Maybe we can remove the “response message”.

The source NG-RAN node may also learn before the handover preparation that the target NG-RAN node is non-MBS supporting


	Ericsson
	please refer to our revision in https://www.3gpp.org/ftp/tsg_ran/WG3_Iu/TSGR3_115-e/Inbox/Drafts/CB%20%23%20MBS6_MobilityNonSupporting/secondround/draft_R3-222646_was2085_Fromnonsupporting_hw_Eri.doc 

	ZTE
	We slightly prefer HW’s modification.

	Samsung
	Fine to remove. Some revision on the TP to align with our agreements.


Second editor’s note:

There is currently the following editor’s note in BL CR 38.00

Editor’s Note: whether other options for mobility from supporting nodes to non-supporting nodes are specified to minimize data loss is FFS. 

It was decided to stop the discussion in release 17.

Q2: is it ok to remove the editor’s note?

	Company
	Comment

	Nokia
	OK.

	Huawei
	Ok

	Ericsson
	please refer to our revision in https://www.3gpp.org/ftp/tsg_ran/WG3_Iu/TSGR3_115-e/Inbox/Drafts/CB%20%23%20MBS6_MobilityNonSupporting/secondround/draft_R3-222646_was2085_Fromnonsupporting_hw_Eri.doc 

	ZTE
	OK

	Samsung
	OK


TP for elimination of duplicates at DRB-MRB switch

The following text was initially proposed:

After handover, triggered by Path Switch Request or Handover Notify from the target NG-RAN node, 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.
It was commented during the online session that it was unclear where the removal takes place. The 9 supporting companies think the duplicate removal takes place in target gNB when the two bearers are in same CU UP. We propose to clarify along two possible options:

Option 1: 

After handover, triggered by Path Switch Request or Handover Notify from the target NG-RAN node, 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 when terminating in same CU UP.
Option 2: 

After handover, triggered by Path Switch Request or Handover Notify from the target NG-RAN node, 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 eliminate duplicates via using the same Core Network Sequence Numbers over both the unicast N3 tunnel and shared N3 tunnel by implementation means. 
Q1: which TP do you prefer and why?

	Company
	Comment

	Nokia
	Option 1.

Option 1 is clearer.

	Huawei
	This is a TP to TS 38.300, and seems we do not mention dis-aggregated architecture in 38.300, maybe we can use “if applicable”.

We should use NG-U instead of N3 in RAN spec.

The sequence numbers should be MBS QFI SN, right?

How about:

After handover, triggered by Path Switch Request or Handover Notify from the target NG-RAN node, 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 MBS QFI SNs received over both the shared NG-U and the unicast NG-U tunnels to eliminate duplicates, if applicable. 


	Ericsson
	please refer to our revision in https://www.3gpp.org/ftp/tsg_ran/WG3_Iu/TSGR3_115-e/Inbox/Drafts/CB%20%23%20MBS6_MobilityNonSupporting/secondround/draft_R3-222646_was2085_Fromnonsupporting_hw_Eri.doc 

	ZTE
	Option1. We are fine for HW’s modification.

	Samsung
	No strong view on option 1 or option 2. If option 1, we are in line with HW’s comments, “if applicable” seems useful.


Moderator’s summary:

Revisions were drafted directly in the TP.
Proposal: agree TP in R3-222646.
2 For the Chairman’s Notes (1st round)
Propose the following:  

Mobility from Non-Supporting to Supporting 

Proposal: agree the following TP for BL CR 38.300 to capture our last RAN3#114bis meeting agreement: (10 companies versus 1)
Agree the following TP for TS 38.300:

After handover, triggered by Path Switch Request or Handover Notify from the target NG-RAN node, 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.
Mobility from Supporting to Non-Supporting 

Proposal: agree: (10 companies versus 1)

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.
Proposal: agree (9 companies vs 1)

WA for Option 2: In order to avoid full configuration the DRB is setup before the handover and activated during the handover. (WA pending RAN2)

Proposal: agree (9 companies vs 1)

UPF generates end marker towards source gNB including the mapped QFI and the SN of the first packet delivered at target at path switch. This SN indicates the last packet of the source shared N3 which is to be forwarded by the source gNB

Proposal: Agree (all companies)

Postpone to release 18 the case where source gNB doesn’t know before handover whether the target gNB supports MBS.

Second round 

Potential LS to report the agreements to SA2/CT4.

3 First Round

Mobility from Non-Supporting to Supporting 

At last RAN3#114bis the following progress and agreements were reached:

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

Several TPs propose text for this agreement at this meeting for the BL CR 38.300:

Option 1 (see tdoc R3-222181):

Same Core Network Sequence Number over both 5GC shared traffic delivery and 5GC MBS individual traffic delivery and will be used for eliminating duplicates.
Option 2 (see tdoc R3-222085)

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.
Option 3 (see tdoc R3-222064): 

If the 5GC provides within the individual associated PDU Session NG-U tunnel the same sequence numbers as within the shared MBS Session NG-U tunnel the UE may detect duplicates or request retransmissions from the gNB, once it has been configured with MRB resources 
Q1: which TP do you prefer and why?

	Company
	Comment

	Nokia
	Prefer option 2.

Option 3 is simply not technically correct: after the handover, on supporting gNB, during the change from individual delivery to shared delivery there is no way for the UE to eliminate duplicates: the N3 SN over the unicast N3 tunnel of individual delivery stop at the supporting gNB and the UE receives PDCP SN aligned with source non-supporting gNB which are totally different from the PDCP SN used by target cell over the PTM channel.

Between option 1 and 2, option 1 seems to have syntax issue (missing verb?) and option 2 is more complete. Option 2 is already supported by 4 companies.

	Huawei
	Option2

Option 3 is wrong, as the duplication will be handled by the NG-RAN node instead of UE.

Option 2 provide more information than option 1.

	Ericsson
	option 3 is the only way to go, option 2 is technically not feasible, option 1 too vague. it can be only the UE that eliminates duplicates.

The UE would not eliminate duplicates during the change from individual->shared delivery but after the change. The only reason that we have agreed to include CN SNs towards the supporting node in the individual tunnel was to allow the UE to detect duplicates. If you say that this does not work, then lets remove this option altogether.

for option 2: which entity in the supporting NG-RAN should take care of elimination? this would require common processing of shared and individual streams within the same entity, which is of (seemingly not considered) complexity which is not acceptable for us at all, and, to be honest, absolutely unrealistic.

So, I understand, that we should inform SA2 that we will not specify that option.

	ZTE
	We are also fine for option 2.

	CATT
	Option2.
Same view as Huawei.

	NEC
	Prefer option 2.

Agree that the duplication maybe detected by the target NG-RAN from the 5GC and source NG-RAN.

Compared to option 1, option 2 depicts more details of how it works. 

	Lenovo
	Option 2. 

Same view as Huawei on option 3, there is no common PDCP for MRB and DRB and thus it is not possible to eliminate the duplication in UE side.

	CMCC
	We prefer option 2 comparing with option 1. Option 3 is wrong, same view with Huawei.

	NEC
	Prefer option 2.

Agree that the duplication maybe detected by the target NG-RAN from the 5GC and source NG-RAN.

Compared to option 1, option 2 depicts more details of how it works. 

	Qualcomm
	Option 2 is preferred. It would better to further specify the SMF action is triggered by Path Switch Request for reader to know the full picture.

After handover, triggered by Path Switch Request or Handover Notify from the target NG-RAN node, 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.
Option 1 is too brief. 

On option 3, RAN3 should focus on target NG-RAN based duplication detection and elimination. UE detection is possible but outside of our RAN3 scope.

	Samsung
	Option 2 is fine.


Moderator’s summary:

A very large majority of companies support option 2 (10 companies versus 1).

Proposal: agree the following TP for BL CR 38.300:

After handover, triggered by Path Switch Request or Handover Notify from the target NG-RAN node, 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.
Mobility from Supporting to Non-Supporting 

Informing about MBS support of target gNB before handover

At 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 R3-222180 proposes to turn the above working assumption into agreement:

Q2: can we turn the above working assumption into agreement? 

	Company
	Comment

	Nokia
	OK. 

	Huawei
	ok

	Ericsson
	over Xn, the source may learn from the target its MBS support along an explicit indication in HO signalling.

	ZTE
	OK

	CATT
	We are ok to make it an “assumption” rather than “requirement”.

	NEC
	OK

	Lenovo
	OK

	CMCC
	OK

	NEC
	OK

	Qualcomm
	OK

	Samsung
	Ok


Moderator’s summary:

A very large majority of companies support to turn the working assumption into an agreement (10 companies versus 1).

Proposal: agree: (10 companies versus 1)

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. At the last RAN3#114bis meeting the following was to be continued:
To be continued:
Whether MBS supporting or not is exchanged in Xn Setup/Configuration Update.
At this meeting, there are two options proposed:

Option 1: tdoc R3-222181 and R3-222255 propose that the source gNB is aware of the MBS support of the target gNB by OAM configuration before handover occurs, because it is rather static capability.

Option 2: Instead tdoc R3-222086 proposes to exchange this MBS support over Xn Setup/RAN configuration update.

Q3: which option do you prefer? 

	Company
	Comment

	Nokia
	Both are OK but slight preference for option 2.

	Huawei
	Same view as Nokia.

	Ericsson
	either configuration or similar approach as within SMF containers on NG (support indication somewhere in the HO REQ ACK message)

	ZTE
	We prefer opt1. OAM configuration before HO is much straight forward and easier solution.

	CATT
	Our preference is not to introduce any enhancement. But in order to make progress we are fine with either option listed by the moderator.

	NEC
	We prefer option 2

	Lenovo
	Same view as Nokia.

	CMCC
	Prefer option 1, rely on OAM and no need to introduce signaling over Xn.

	NEC
	We prefer option 2

	Qualcomm
	Prefer option 2, for better interworking.

	Samsung
	Option 1 could be applied for both Xn and NG. so prefer option 1.


Moderator’s summary:

6 companies have preference for option 2. 5 companies have preference for option 1. The two options are quite close.  

Proposal: No agreement.

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. R3-222180)

· Option 2: activate the DRB during the handover e.g. R3-222086 (before the handover the DRB is said “dormant”).

Option 1 (see tdoc R3-222180)

For example, tdoc R3-222180 describes two phases for this option 1:

Phase 1: 

Before handover initiation, the source RAN sends NGAP message to AMF for MBS associated unicast N3 tunnel re-activation and activates the DRB to transmit the received MBS data via unicast N3 tunnel. At this time, the source RAN can receive MBS data through both the shared N3 tunnel and unicast N3 tunnel. To minimize the data loss during the shared N3 tunnel and unicast N3 tunnel switching, the source gNB shall re-order the received MBS data(if necessary) based on the gNB implementation and transmit the (re-ordered) MBS data via activated DRB. And at the end of the phase 1, UE can receive the MBS data via DRB and the MBS associated unicast N3 tunnel which is shown in the last step of the phase 1.

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.

Option 2 (see tdoc R3-222086)

In option 2 the DRBs are setup at source before the handover but no traffic is sent over them on source side. The switch to individual delivery happens only at path switch without any extra message at CN. The source gNB forwards the data receives over shared N3 towards the target gNB. At path switch the UPF generates end marker packet towards source gNB with mapped QFI and also indicating the N3 SN of the first packet delivered at target. It sends this end marker over the source unicast N3. With this the source gNB stops the forwarding at the exact packet without creating duplicates.

Q4: which option do you prefer between option 1 and option 2? 

	Company
	Comment

	Nokia
	We prefer Option 2. 

On the technical side, option 1 has the complexity of traffic sent over MRB and DRB at same time. In order to be lossless during the switch from shared to individual delivery at the source side two RRC reconfigurations are needed before the handover as reported by RAN2: one to move from MRB PTM to MRB PtP then a second one from MRB PtP to DRB (individual delivery). This will delay critically the handover. Besides, we think the drawbacks of option 2 reported in tdoc 2180 on end marker/ GTP header are not valid: This is because the end markers are generated by UPF, not MB-UPF as erroneously said in tdoc 2180.

On the timing aspects, introducing a new trigger from RAN to 5GC for switching from shared delivery to individual delivery is a big architectural change not foreseen so far by SA2 and CT4 and too late at this stage. In comparison, UPF generating end marker is not new and the enhancement required (adding mapped QFI and packet SN) should not be a problem if requested now to CT4.

	Huawei
	Option 2.

Object option 1, this temporary NG-RAN node handling should not be aware by the 5GC.

	Ericsson
	I guess a supporting node shall not use individual delivery for a multicast session, so, any option, that violates that principle is not agreeable.

	ZTE
	Currently, we prefer option1. 

There is an unclear issue on data forwarding shall be discussed in option2. Detail is shown below:

In option 2, the end marker will be transmitted via associated individual tunnel from UPF to source node. Meanwhile, the MBS data keeps transmitting from MB-UPF to source node via shared tunnel. Considering 2 tunnels are involved in the data forwarding procedure. 2 cases may happen when source node receives the end marker:

1. The transmission speed of shared tunnel is not faster than the speed of individual tunnel(end marker requirement).

For example, the received end marker shows that the MBS pkt later than #100 shall be received at target node side and via individual tunnel. Meanwhile, the source node only receives MBS pkt #95(slower transmission speed) or #100(same transmission speed) via shared tunnel. We think it is fine for this case. Source node can keep forwarding the remaining data pkts until the process reaches the end marker requirement(e.g. #100 in this case).
2. The transmission speed of shared tunnel is slower than the speed of individual tunnel(end marker requirement).
In this case, though end marker shows that the data forwarding shall be stopped at MBS pkt #100, the source node has already received MBS pkt #105 via shared tunnel. And all these received pkts(e.g. pkts between #101 and #105) before end marker arrived have been forwarded to the target node. In another words, though the pkt from #101 and #105 has been forwarded from source to target, target has to receive the MBS pkt from #101 via individual tunnel from UPF. We do not know how to handle this case.

	CATT
	Option 2.
For the problem raised by ZTE, it can be handled by some manner of implementation, e.g.: the UPF selects the most frequent QoS flow, and sends an end-marker with the SN slightly larger than the current sending status. The unicast UPF should not send any packet toward the target gNB until the packet which would be labelled with this SN by the MB-UPF.

	NEC
	Option 2.

It is better to hide the NG-RAN node behavior to 5GC.

	Lenovo
	Slight prefer Option 2

	CMCC
	Prefer Option 2.

	NEC
	Option 2.

It is better to hide the NG-RAN node behavior to 5GC.

	Qualcomm
	Option 2, but

I would like to wait for RAN2 confirmation/decision. If option 2 is too complicated, we can go with option 1 in this release.

	Samsung
	We think full configuration avoidance should be in RAN2 scope. 


Moderator’s summary:

A very large majority prefers option 2 (9 companies vs 1). The concern of the 1 company has been addressed. So we propose to move forward with option 2. However, two companies want to wait RAN2. This seems fair. Moderator suggests to take a working assumption.

Proposal: agree (9 companies vs 1)

WA for Option 2: In order to avoid full configuration the DRB is setup before the handover and activated during the handover. (WA pending RAN2)

Stopping data forwarding

If option 2 in Q3 is selected, there are two ways to stop forwarding:

Option 2A: tdoc R3-222064 proposes that source gNB has a simple timer, big enough to have enough data transferred.

Option 2B: tdoc R3-222086 and R3-222255, as explained above, has UPF generating end marker towards source gNB including the mapped QFI and the SN of the first packet delivered at target at path switch. This SN indicates the last packet of the source shared N3 which is to be forwarded by the source gNB. 

Q5: which option do you prefer? 

	Company
	Comment

	Nokia
	Option 2B.

Actually, option 2A looks simple but in fact it does not work. This is because a lot of data will be forwarded by source gNB as duplicates. These duplicates are an issue because the target gNB is legacy gNB and has no means to eliminate them: this is because in a legacy handover a target gNB expects that the received end maker actually avoids the duplicates because generated by a UPF at path switch (exactly like method 2B).  

	Huawei
	Option 2B.

As clarified before, the PDU session tunnel will always be established, using option 2B is quite straightforward.

	Ericsson
	the issues with 2A are in principle not existing in case of proper implementation and the requirement of “service continuity” can be fulfilled by far.

we are concerned, from an overall perspective, with the requirement to let a “shared” entity (MB-UPF, 7.2.3.2 is wrong, the UPF is in the path towards the target NG-RAN, not the source NG-RAN!), that in principle doesn’t have any notion of a UE context, perform UE specific actions. this is conceptually very wild and unthought.

	ZTE
	We prefer to discuss the issue in Q4 first.

	CATT
	Option 2B.

	NEC
	Option 2B.

End marker is simpler. 

	Lenovo
	Option 2B

	CMCC
	Option 2B

	NEC
	Option 2B.

End marker is simpler. 

	Qualcomm
	Option 2B.

	Samsung
	Option 2B is possible. But if there is no data for the associated unicast PDU session, SA2 allow there is no PtP tunnel established. In this case, end marker can not be sent via PtP tunnel.


Moderator’s summary:

A very large majority prefers option 2B (9 companies vs 1). The 1 company is concerned that a “shared entity – in this case MB-UPF- in principle doesn’t have any notion of a UE context, perform UE specific actions”  but the moderator would like to provide the answer that this is not a concern because the UPF is involved here, not the MB-UPF. One company say there may be some special case where solution doesn’t apply: this can be checked but doesn’t challenge the use in other cases.

Proposal: agree (9 companies vs 1)

UPF generates end marker towards source gNB including the mapped QFI and the SN of the first packet delivered at target at path switch. This SN indicates the last packet of the source shared N3 which is to be forwarded by the source gNB

Case where source gNB is not aware that target gNB is non-MBS supporting

Tdoc R3-222180 proposes to postpone to release 18 the enhancements to avoid full configuration for the case where source gNB is not aware that target gNB is not supporting MBS before handover.

Q6: is it OK to postpone to release 18 the case where source gNB doesn’t know before handover whether the target gNB supports MBS? 

	Company
	Comment

	Nokia
	OK to postpone this case.

	Huawei
	Fine. 

	Ericsson
	postpone discussions on unnecessary optimisations in general (ptp, support of non-supporting RAN nodes, …), very fine

	ZTE
	OK

	CATT
	OK.

	NEC
	OK

	Lenovo
	OK

	CMCC
	OK

	NEC
	OK

	Qualcomm
	OK to postpone optimization for the corner case.

	Samsung
	OK


Moderator’s summary:

Proposal: Agree (all companies)

Postpone to release 18 the case where source gNB doesn’t know before handover whether the target gNB supports MBS.

Finally, Tdoc R3-222180 also proposes to send an LS to SA2 to report about our conclusions on mobility between supporting and non-supporting nodes. 

Q7: any comment on the LS proposed in tdoc R3-222180. 

	Company
	Comment

	Nokia
	OK.  No comments. Of course needs to be completed with solution selected at Q3.

	Huawei
	Fine to send LS to inform agreements we made.

There is also draft LS provided in R3-222111, no strong view on which one to use to collect agreements achieved during this and last meeting.

	Ericsson
	if there are any conclusions, we could consider liaising, but first conclusions, then LS content.

	ZTE
	OK

	CATT
	In principle ok, but shouldn’t this be handled typically in the second round?

	NEC
	OK

	Lenovo
	OK 

	CMCC
	OK

	NEC
	OK

	Qualcomm
	OK

	Samsung 
	OK


Moderator’s summary:

Proposal: Taken in second round.

4 Second Round

Moderator’s summary:

Majority of companies think …

Proposal 2: TP...

5 Conclusion

The following is proposed:

Proposal 1: TP...

6 References

[1] RP-172109, Revised Work Item on New Radio (NR) Access Technology, NTT DOCOMO, Inc.

[2] RP-203248, Work Item on NR Multicast and Broadcast Services
[3]  TR 23.757, Study on Architectural Enhancements for 5G Multicast-Broadcast Services
[4] TS 23.247, Architectural Enhancements for 5G Multicast-Broadcast Services 
