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1 Introduction

CB: # 104_MBS_MobilityNonSupporting

- (ZTE)

Non-UE-associated signaling like NG interface setup procedure can be used to enable the AMF to know the knowledge on whether the gNB supports MBS or not. AMF can further indicate this information to SMF, the details of which can be up to CN WG.

…

Data loss minimization is needed to avoid data loss or duplication. A SN number is inserted for each data packet of the MBS session by MB-UPF and forwarded to NG-RAN.

- Chair: seems consensus about no impact to RAN3? Work on agreeable st2 TP?

(Nok - moderator)

Summary of offline disc R3-212709
2 For the Chairman’s Notes

Propose the following: 

Mobility from MBS-supporting to non-MBS-supporting nodes
WA: Standards shall provide means whereby the SMF knows when receiving a Path Switch Request when a target NG-RAN node does not support MBS and means for SMF to then switch from shared delivery to individual delivery. 

WA: MBS support Indicator is included in Path Switch Request Transfer sent by an MBS supporting node. 

Agreement: MBS traffic delivery resources will be setup at target side using the information provided in the associated PDU session resource context in HO Request. 

Agreement: standards support data forwarding to minimize data loss during handover from MBS-supporting nodes to non-MBS supporting nodes.
WA: standards support both PDU session-level forwarding tunnel and DRB-level forwarding tunnel handover from MBS-supporting nodes to non-MBS supporting nodes.  

Agreement: if data forwarding is used from MBS-supporting nodes to non-MBS supporting nodes, the source NG-RAN node should include in forwarded packets the unicast (flow) QFI mapped from the received MBS (flow) QFI.

To be continued: how the source gNB determine when to stop data forwarding.

To be continued: how and at which point in time the source NG-RAN node learns whether arget NG-RAN node supports handover or not.

Mobility from non-MBS-supporting to MBS-supporting nodes

Agreement: for handover from non-MBS supporting nodes to MBS-supporting node standards support the solution where a legacy handover takes place followed by a switch from individual to shared delivery. FFS if other solutions.

Agreement: for handover from non-MBS supporting nodes to MBS-supporting node standards support data forwarding solution to minimize data loss. Details of the solution FFS.

Stage 2 TP for Mobility from non-MBS-supporting to MBS-supporting nodes

Agreement: Agree the TP in R3-212788 as revision of R3-211664 with only the mobility from non-MBS-supporting to MBS-supporting nodes.
3 Discussion

3.1 Mobility from Supporting node to Non-Supporting node

Q1: Can we agree that SMF can trigger the switch from shared delivery to individual delivery when receiving path switch request? (refer 1664, 2187)

	Company
	Comment

	Nokia
	Yes.

	CATT
	Yes.

	Huawei
	Yes?

Not know if we can call it as “SMF can trigger xxx”, as the target RAN node cannot understand MBS info, SMF understands that the target node does not support MBS, target RAN node will not trigger shared NG-U tunnel establish, therefore the individual deliver has to be used.

	Ericsson
	The SMF should be able to know from the SM container received from the target (non supporting) RAN node, that switch to individual delivery is necessary.

	Samsung
	Yes

	CMCC
	Yes

	Qualcomm
	Yes

	ZTE
	SA2 is discussing this issue, we can wait for SA2’s progress.


Moderator’s summary:

7 companies say “yes” (answer to the question was provided). 1 company prefer to wait SA2. Actually moderator think that SA2 is already aligned with this. So moderator would like to push at least for working assumption.

Proposal 1: agree the following working assumption:

WA: Standards shall provide means whereby the SMF knows when receiving a Path Switch Request when a target NG-RAN node does not support MBS and means for SMF to then switch from shared delivery to individual delivery. 

Q2: Tdoc 1549 proposes another (alternative) solution which is to allow the supporting source gNB to trigger by some message the 5GC to switch from shared to individual delivery before the handover even takes place, using source gNB knowledge that target gNB doesn’t support MBS. Should this solution or alternative be supported in standards?

	Company
	Comment

	Nokia
	No. We think that target SMF should switch from shared delivery to individual delivery at path switch request. No need to add another solution.

	CATT
	No. This will increase handover delay.

	Huawei
	No, only shared delivery is used for MBS supporting node.

On the other hand, to avoid packet loss, it is beneficial to switch from MRB to DRB before handover, but shared delivery is not changed in the source RAN node.

	Ericsson
	as long as there is the possibility to switch at the target node, we should exploit such possibility. As there is, we shouldn’t follow above mentioned proposals.

	Samsung
	No. 

	CMCC
	Same view with Huawei. 5GC Shared MBS traffic delivery method is only default to use in MBS-supporting gNB.

	Qualcomm
	No

	
	


Moderator’s summary:

Seems no support for this alternative to be supported at this time. Proposal is noted.

Q3: Tdoc 1549 proposes two solutions for SMF to learn if the RAN node supports MBS:

· Solution 1: AMF learns whether the RAN node supports MBS using NG Setup procedure, then AMF tells SMF by some (FFS) procedure TBD by SA2/CT4. 

· Solution 2: Presence/Absence support indicator is included in the Path switch request transfer container to SMF (e.g. refer 1664).
· Solution 3: after path switch, SMF sends PDU Session Modify with MBS info to the target RAN node, and learn whether the RAN node supports MBS or not based on the PDU Session Modify response.
Which solution do you support?

	Company
	Comment

	Nokia
	Solution 2.

	Huawei
	Solution 2 or 3.

Solution 3 is added.

	Ericsson
	In general, SMF/MB-SMF should not be bothered with support of MBS on a per node level basis.

Solution 2 is the way we propose as well, Solution 3 is less performant, as it does not utilize the possibility provided already in the path switch related SM container.

	Samsung
	Solution 2.

	CMCC
	Solution 2 is Ok and Solution 3 seems acceptable.

	Qualcomm
	Solution 2

	ZTE
	Solution 1


Moderator’s summary:

Bit majority of companies prefer solution 2. We propose a WA:

Proposal 2: agree the following working assumption:

WA: MBS support Indicator is included in Path Switch Request Transfer sent by an MBS supporting node. 

Q4: Can we agree that MBS traffic delivery resources will be setup at target side using the information provided in the associated PDU session resource context in HO Request? (e.g. refer 1664, 2108)

	Company
	Comment

	Nokia
	Yes.

	CATT
	Yes.

	Huawei
	Yes. 

From the non-supporting RAN node point of view, legacy unicast PDU Sessions/flows/tunnels will be setup.

	Ericsson
	if the question would have been on setup of associated PDU Session Resources we would have answered with “Yes”.

	Samsung
	Yes. Target non-MBS cell can setup unicast delivery resources of associated PDU session.

	CMCC
	Yes.

	Qualcomm
	Yes

	ZTE
	Yes


Moderator’s summary:

All companies seem OK. Finally rewording might be needed online. 
Proposal 2: agree the following:

Agreement: MBS traffic delivery resources will be setup at target side using the information provided in the associated PDU session resource context in HO Request. 

Q5: Do you think that data forwarding should be supported in release 17 to minimize data loss for this scenario of handover from supporting node to non-supporting node?

	Company
	Comment

	Nokia
	Yes. This has also been agreed in SA2 TS 23.247.

	CATT.
	Slightly prefer yes.

	Huawei
	Yes.

It is beneficial to satisfy the QoS of multicast services.

	Ericsson
	why not?

	Samsung
	Yes

	CMCC
	Yes

	Qualcomm
	Yes

	ZTE
	Yes


Moderator’s summary:

All companies seem OK. 

Agreement: standards support data forwarding to minimize data loss during handover from MBS-supporting nodes to non-MBS supporting nodes.
Q6: Assuming data forwarding is realized through an individual forwarding tunnel, should this tunnel be: (e.g. refer 2187)

· Option 1: a PDU session-level forwarding tunnel (for warding SDAP SDUs) ?

· Option 2: a DRB-level tunnel (forwarding PDCP SDUs) ?

	Company
	Comment

	Nokia
	Option 1. 

	CATT
	Both can be supported, the same as unicast.

	Huawei
	Both Option 1 and Option 2. 

Same as legacy unicast HO.

	Ericsson
	both can be supported, agree with CATT and Huawei. Why this question?

	Samsung
	Both can be supported.

	CMCC
	Both can be supported.

	Qualcomm
	Both

	ZTE
	Both can be supported.


Moderator’s summary:

All companies seem OK. 

WA: standards support both PDU session-level forwarding tunnel and DRB-level forwarding tunnel handover from MBS-supporting nodes to non-MBS supporting nodes.  

Q7: If PDU session-level forwarding tunnel is used, should the forwarded packets include a QFI and which one?  (e.g. refer to 2431, 2489)

	Company
	Comment

	Nokia
	Source gNB should include in forwarded packets the unicast (flow) QFI mapped from the received MBS (flow) QFI.

	CATT
	The unicast one.

	Huawei
	Agree with Nokia.

	Ericsson
	Most important is that the target node is able to behave along pre-Rel-17 specified behaviour. So, the information provided in the CP should map with the one in the UP.

	Samsung
	Agree with Nokia.

	CMCC
	Agree with Nokia.

	Qualcomm
	Agree with Nokia

	ZTE
	Agree with Nokia.


Moderator’s summary:

All companies seem OK. 

Agreement: if data forwarding is used from MBS-supporting nodes to non-MBS supporting nodes, the source NG-RAN node should include in forwarded packets the unicast (flow) QFI mapped from the received MBS (flow) QFI.

Q8: How does source gNB determine when to stop the forwarding? (e.g. refer to 2108, 2489, 2187)

	Company
	Comment

	Nokia
	We propose to let this point FFS at this meeting.

	CATT
	We propose to let this point FFS at this meeting.

	Huawei
	FFS

	Ericsson
	agree, I guess we cannot hope to get this topic solved at this meeting.

	Samsung
	FFS

	CMCC
	FFS

	Qualcomm
	FFS

	ZTE
	FFS


Moderator’s summary:

Consensus to leave this FFS at this time. 

To be continued: how the source gNB determine when to stop data forwarding.

Q9: Do you think that source gNB should know whether target gNB supports MBS and if yes, at which point in time (at the latest) should it know? (e.g. refer to 1549, 2187)

	Company
	Comment

	Nokia
	Source gNB should know in order to build forwarded packets with appropriate format. It is good enough to learn at HO Request Ack message by detecting that this message contains no MBS information.

	CATT
	FFS, pending RAN2.

We think it can be beneficial that a gNB get aware of that before HO take place, but this should not be mandatory.

	Huawei
	Yes.

Source gNB can learn whether target gNB supports MBS before or during handover.

	Ericsson
	On Xn, I guess this depends on the functions we expect for data forwarding and whether between supporting nodes data forwarding should be typically not performed. The way how this knowledge is achieved can be similar to the schemes adopted e.g. in path switch.

	Samsung
	Not sure why source need to know. Need further study.

	CMCC
	We think it is beneficial to know whether target gNB supports MBS. The related information or an indicator could be included in HO Request ACK.

	Qualcomm
	Yes, before handover

	ZTE
	Agree with Nokia. 

Also, OAM, and Xn interface Setup procedure can also be considered to enable source gNB to know whether target gNB supports MBS.


Moderator’s summary:

Different options on when the source gNB learn that target gNB does / does not support MBS. Let us leave this to be continued.

To be continued: how and at which point in time the source NG-RAN node learns whether arget NG-RAN node supports handover or not.

Q10: Do you think that one can avoid full configuration during the handover and if yes how? (e.g. refer to 2187)

	Company
	Comment

	Nokia
	No. due to switch from MRB to DRB.

	CATT
	Pending RAN2.

	Huawei
	Yes.

MRB can be switched to DRB in the source gNB before HO, and then the HO can be performed similar to legacy unicast HO.

	Ericsson
	excellent question, but RAN2 territory

	Samsung
	RAN2 scope.

	CMCC
	Pending to RAN2.

	Qualcomm
	Pending on RAN2

	ZTE
	Pending on RAN2 and SA3


Moderator’s summary:

Majority of companies think wait for RAN2.
3.2 Mobility from Non-Supporting node to Supporting node

Q11: do you agree that a legacy handover takes place first followed by a switch from individual delivery to shared delivery?  (e.g. refer 1664, 2108, 2431)

	Company
	Comment

	Nokia
	Yes.

	CATT
	We think such change can take place at path switch procedure for Xn-based HO. (For N2-based HO the control-plane context can be provided even earlier, but the user-plane should be switched after HO Notify anyhow.)

Nevertheless to perform it later in a separate NGAP EP is also acceptable for us.

	Huawei
	Yes

	Ericsson
	The question is whether the target node is able to deduce the MBS Session to which the individual resources on the source side are associated. We would not rule out that with very specific IDs this can be achieved for a very limited number of MBS Sessions.

If this is not possible, then the approach described above is the way to go.

	Samsung
	Yes

	CMCC
	We agree this procedure in Xn is same as the existing handover procedure. However, for N2-based HO, SMF configures multicast delivery to gNB after it sends handover request.

	Qualcomm
	Yes

	ZTE
	Yes


Moderator’s summary:

All companies agree that at least the following solution can be supported as baiscs:

Agreement: for handover from non-MBS supporting nodes to MBS-supporting node standards support the solution where a legacy handover takes place followed by a switch from individual to shared delivery. FFS if other solutions.
Q12: should data loss be minimized also for this case and how?  (e.g. refer 2108, 2488)

	Company
	Comment

	Nokia
	Yes. Data forwarding option to be continued (FFS).

	CATT
	In principle yes, but we may not be able to finish this as of Rel-17.

	Huawei
	Yes. 

Based on legacy data forwarding mechanism.

	Ericsson
	I find this question very interesting:

on the one hand side, we received an LS from RAN2 which (for other reasons) suggest to rather strive for an homogenous deployment.

on the other hand side there, in RAN3 the ambition level seems to be higher. whether this is an attitude which can be traced back to individuals or companies’ views I cannot say.

but we should adopt a rather pragmatic approach for such topics.

apart from plainly forward data, I cannot see any other means possible (true for both HO directions).

	Samsung
	Yes, legacy data forwarding can be used.

	CMCC
	Yes, follow the legacy data forwarding rules.

	Qualcomm
	Yes, legacy data forwarding

	ZTE
	Yes.


Q13: which solution do you foresee ? 

	Company
	Comment

	Nokia
	Data forwarding option to be continued (FFS).

	CATT
	FFS.

	Huawei
	Based on legacy data forwarding mechanism.

	Ericsson
	e.g. avoid such inhomogeneous deployments, minimize HO delay, plain data forwarding, ...

	Samsung
	FFS

	CMCC
	FFS

	Qualcomm
	Legacy data forwarding

	ZTE
	FFS


Moderator’s summary:

All companies agree that at least the following solution can be supported as basics:

Agreement: for handover from non-MBS supporting nodes to MBS-supporting node standards support data forwarding solution to minimize data loss. Details of the solution FFS.

3.3 TPs for Baseline CRs

TP from rapporteur is proposed in 1664 as starting point to capture some text for mobility involving non supporting nodes in TS 38.300 and merge stage 2 proposals in a second round. Please provide early comments on 1664 before circulating an updated draft revision. 

	Company
	Comment

	Nokia
	OK. No comment from ourside.



	CATT
	Ok.

	Huawei
	Maybe companies can share the load, different aspects by different TPs.

R3-212431

· Includes the QFI handling during mobility from MBS supporting node to non-supporting node.

· Mentioned another alternative that during the mobility from MBS non-supporting node to supporting node, the setup of MBS resources at the supporting node will be triggered after handover procedure.

	Ericsson
	in maximum one TP per AI per TS, please ;-)

Let me give it a try (based on 1664):

16.x.5.3
Multicast Mobility from/to NG-RAN nodes supporting NR MBS to/from NG-RAN nodes not supporting NR MBS

For mobility from MBS-supporting NG-RAN node to non-MBS supporting NG-RAN node, the target NG-RAN node sets up associated PDU Session resources. When the UE connects at the target side the SMF infers from the absence of an MBS-support indication in the Path Switch Request message (Xn handover) or Handover Request Acknowledge message (NG handover) that associated PDU session resources have been setup and acts as specified in TS 23.247 [x]. 
Editor’s Note: Details on data forwarding are FFS.
For mobility from non-MBS supporting NG-RAN node to MBS-supporting NG-RAN node, if the target NG-RAN node is not able to deduce the MBS Session to which the PDU Session and QoS flows are associated with, the target sets up associate PDU Session resources for 5GC individual MBS traffic delivery. Radio resource reconfiguration to enable shared MBS traffic delivery to the UE takes place after successful handover [details FFS]. 
Editor’s Note: Details on data forwarding are FFS.



	Samsung
	I think we can do better for the mobility from non-MBS support to MBS supporting. If the SMF receives the MBS supporting indication, SMF can include the associated MBS information in the PATCH SWTICH ACK message sending to the MBS supporting target cell. Then the same procedure is applied to setup the shared delivery. In this way, the mobility procedure is simpler and can be done within one procedure.

	ZTE
	Pending to the decision of above questions and SA2’s progress.


Moderator’s summary:

Let us limit one TP per AI. Agree the TP in R3-21xxxx as revision of 1664 with only the mobility from non-supporting to supporting nodes.
Agreement: Agree the TP in R3-212788 as revision of R3-211664 with only the mobility from MBS-supporting to non-MBS-supporting nodes.
4 Conclusion

The following is proposed:

Proposal 1: TP...
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