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1 Introduction

CB: # 68_RANimpact_of_5MBSstudy

- note LSs, discuss how to reply:

HW

Proposed reply to SA2: Subject to RAN2 further discussion after making decision on whether the UE can receive the multicast session in CM-IDLE state or CM-CONNECTED with RRC-INACTIVE state.
Proposed reply to SA2: subject to RAN2 and SA3 further discussion in normative phase.

Proposed reply to SA2: For session activation of a multicast session, if the UEs are in CM-IDLE mode, the CN triggered paging will be used. For other cases, how the NG-RAN node notify session activation to UEs will be further discussed in RAN WI.

Proposed reply to SA2: RAN3 already replied, we will support the two methods of 5GC Shared MBS delivery over NG-U. 5GC Shared MBS delivery over Uu interface is up to RAN2.

Proposed feedback: RAN3 will further work on that after the MBS session start and the Mobility between MBS supporting nodes.

Proposed reply to SA2: RAN3 already replied.

Proposed reply to SA2/SA4: In this release, there is no SYNC protocol, any SFN operation is transparent to the UE, and any related synchronization is left to network implementation.

Proposed reply to SA2/SA4: Subject to RAN2 feedback.
E///

Proposed Reply (1): In order to support shared RAN, RAN3 concluded that the MBS Session ID as communicated from the 5GC shall be globally unique. If the MBS Session ID is of TMGI format, the NID is part of it in case of SNPN.

Proposed Reply (2): Xn mobility requires the associated QoS flow information to be available before mobility to a non-MBS supporting gNB takes place.

Proposed Reply (3): The requirement to support Session Start notification to CM-IDLE UEs in non-MBS supporting RAN nodes requires use of legacy mechanisms, PAGING with an identifier representing the MBS Session; e.g. a sub-ID range of 5G-S-TMSI, configured to be available for MBS Sessions, allocated by the 5GC and communicated to the UE at joining, seems to be appropriate. Paging UEs for an MBS Session requires the AMF to be aware of the MBS sessions the UE has joined.

Proposed Reply (4.1): RAN3 agreed, in order to support joining during active and inactive MBS Sessions, to require the AMF to contain in the UE Context information about MBS Session the UE has joined. This is provided in the response message of to the NGAP PDU Session Management procedure providing the information that the UE has joined the MBS Session to NG-RAN.

Proposed Reply (4.2): RAN3 agreed to define an NGAP MBS Session Resource establishment procedure to be 5GC triggered (by the MB-SMF) informing the NG-RAN (transparent to the AMF) about MBS Session properties at MBS Session activation, but also informing the AMF about the MBS Session ID, the group paging ID, and, if applicable the MBS Session area, to support paging CM-IDLE UEs in non-MBS supporting RAN nodes.

Proposed Reply (5): In RAN3’s opinion, data forwarding of data delivered in 5GC shared MBS traffic between MBS supporting RAN nodes is not necessary, as the data to be forwarded has already arrived at the target node through a leg of the distribution tree, established well before the first UE has moved to the target RAN.

Proposed Reply (6): In RAN3’s opinion, data forwarding of data delivered in 5GC shared MBS traffic to the source (supporting) RAN node to a non-MBS supporting target RAN is possible and could in principle avoid data loss or duplication.

The only issue is to find a way to stop data forwarding for the UE at Path Switch, as the forwarded data is replicated from the shared NG-U/NR tunnel at the source gNB towards the target gNB. One way solve this issue would be to insert at Path Switch end marker packets carrying a UE specific token allocated by the source gNB and provided to the 5GC UP entity generating the end marker packet (while shared data delivery continues for the UEs remaining the source gNB). Such approach would requires 5GC functions to be defined.

Proposed Reply (7): RAN3 has not identified the need for any additional information than the QoS requirements to be fulfilled for the MBS Session.
Nok

Answer: we understand that a prerequisite for this question is that UEs in idle mode can receive multicast. This is not yet decided by RAN2. Wait for RAN2 progress.

Answer: RAN3 can work on these aspects once SA3 has tackled them. It is premature for now.

Answer: After the session has been deactivated or if the session is not yet activated, we propose that MBS contexts are kept in NG-RAN nodes for RRC connected and RRC inactive UEs and that MBS contexts are removed for those UEs which the NG-RAN node sends to RRC idle. 

When the multicast session is activated again, it is proposed to page the UEs. Several solutions are presented for the activation case in tdoc [5]. Group paging could be used for more efficiency. Whether group paging can be supported is however up to RAN2 to decide.

Answer: Our proposal for RAN3 call flows for deactivation is presented in paper [6]. On the above aspect, we therefore would like to feed back to SA2 that MBS contexts should be kept in NG-RAN for UEs in connected mode and inactive mode.

Answer: Again, for the activation case it is studied in tdoc [5]. we propose several solutions. Group paging could be used for more efficiency. Whether group paging can be supported is however up to RAN2 to decide.

Answer: our paper on QoS and MBS Session AMBR is in [7]. we propose to feed back that based on operator policy, the MBS session AMBR could be sent to NG-RAN node.

Answer: our paper for handover to non-MBS supporting nodes is in [8]. We propose to switch to individual delivery during the path switch procedure. 

Answer: we should target minimization of data loss. 

Answer: RAN3 already agreed that no assistance information is foreseen at the moment.
Intel

RAN3 feedback depends on further progress in RAN2. 

SA3 should handle all security related questions and issues for MBS

RAN3 would like to ask clarification related to MBS activation/deactivation and whether NG-RAN will receive an explicit trigger from 5GC at the start and at the end of a multicast session Proposal 4: RAN3 feedback depends on RAN2 progress

Lossless handover between supporting MBS gNBs is under discussion in RAN3. Once an agreement is reached, RAN3 will discuss the requirement of lossless handover from source NG-RAN supporting 5MBS to a target NG-RAN not supporting 5MBS 

RAN3 could not agree for now on assistance information from 5GC to RAN for PTP/PTM delivery method decision and switching but continues discussions.

RAN3 concluded in RAN3#109e that there is no need for SYNC header in NR MBS
(HW - moderator)

Summary of offline disc R3-211025
2 For the Chairman’s Notes
// to be added
3 Discussion
Ericsson: Could we please wait for the work on LS after the first online discussion. This all doesn’t make much sense at all to continue right now.

Apart from that, I guess you are missing some Editor’s Notes, where it is said that coordination with RAN is necessary. Please don’t miss that and add it into your questionnaire.

There are two LSs received, one reply LS from RAN2 in [1], and one new LS from SA2 in [2].

In the RAN2 reply LS [1], RAN2 provided their answers to the SA2 questions, and note that RAN3 has already replied in previous meeting, and based on the submitted contributions, there is no need to further reply for that LS.

In the SA2 new LS [2], SA2 informs RAN2 and RAN3 that they are working on Conclusions for multiple key issues in clause 8 of TR 23.757, and SA2 kindly requests RAN2 and RAN3 for feedback on the editor’s notes pointing to RAN WGs dependency on clause 8 of TR 23.757. RAN WGs feedback on these editor’s notes will help SA2 conclude on those aspects. Together with that, an question from SA4 is also forwarded to us to reply.

In the following section 3.1, we would like to discuss how to reply SA2 about the editor’s notes pointing to RAN WGs dependency on clause 8 of TR 23.757, and the SA4 question.

Based on the submitted papers, in [6] and [8], it is also proposed to provide feedback on several other Editor’s notes of SA2 TR. In section 3.2, we will further discuss these aspects.

3.1 Answers to SA2 questions
Editor’s Note 1
	Editor's note: Whether the UE can stop receiving traffic of a multicast session without indicating leaving in CM-IDLE state or CM-CONNECTED with RRC-INACTIVE state relies on RAN WG feedback.

	Nokia R3-210154
	Answer: RAN3 understand that a prerequisite for this question is that UEs in idle mode can receive multicast. This is not yet decided by RAN2. RAN3 proposes to wait for RAN2 progress on this prerequisite.

	Huawei R3-210272
	RAN3 feedback: Subject to RAN2 further discussion after making decision on whether the UE can receive the multicast session in CM-IDLE state or CM-CONNECTED with RRC-INACTIVE state.

	CMCC R3-2100924
	Subject to RAN2 further discussion and decision on whether the UE can receive the multicast session in CM-IDLE state or CM-CONNECTED with RRC-INACTIVE state.

	Intel R3-210381
	RAN3 feedback depends on further progress in RAN2.

	CATT R3-210465
	Whether the UE can stop receiving traffic of a multicast session without indicating leaving in CM-IDLE state or CM-CONNECTED with RRC-INACTIVE state is FFS.


Based on these inputs, it is proposed to reply SA2 as below:

Proposed RAN3 Answer: 
Subject to RAN2 further discussion and decision on whether the UE can receive the multicast session in CM-IDLE state or CM-CONNECTED with RRC-INACTIVE state.
Any comments on the proposed reply?

	Company
	Comment

	Huawei
	ok

	Nokia
	OK

	CMCC
	Ok

	Intel
	No, looks good.

	Qualcomm
	Agree


Editor’s Note 2
	Editor's note: RAN and/or SA3 is assumed to determine the handling of the security for MBS traffic.

	Nokia R3-210154
	Answer: RAN3 can work on these aspects once SA3 has tackled them. It is premature for now.

	Huawei R3-210272
	RAN3 feedback: Subject to RAN2 and SA3 further discussion in normative phase.

	CMCC R3-2100924
	Reply to SA2: Security issues are subject to SA3 and RAN2 discussion.

	Intel R3-210381
	SA3 should handle all security related questions and issues for MBS


Based on these inputs, it is proposed to reply SA2 as below:

Proposed RAN3 Answer: Subject to SA3 discussion.
Any comments on the proposed reply?

	Company
	Comment

	Huawei
	ok

	Nokia
	OK

	CMCC
	OK

	Intel
	No, reply looks good

	Qualcomm
	Agree


Editor’s Note 3
	Editor's note: How the NG-RAN node notify session activation to UEs relies on RAN WG feedback.
Editor's note: Coordination with RAN WGs are needed.

	Nokia R3-210154
	Answer: When the multicast session is activated again, it is proposed to page the UEs. Several solutions have been discussed including call flows involving Group paging which could be used for more efficiency. However, whether group paging can be supported is up to RAN2 to decide.
Answer: After the session has been deactivated or if the session is not yet activated, RAN3 would see benefit if MBS contexts could be kept in NG-RAN even after deactivation for UEs which are kept in RRC connected and RRC inactive mode. For those UEs which the NG-RAN node sends to RRC Idle, the NG-RAN node would remove the MBS contexts.
Answer: Again, for the activation case several solutions have been discussed including call flows involving Group paging which could be used for more efficiency. However, whether group paging can be supported is up to RAN2 to decide.

	Ericsson R3-210633
	RAN3 feedback: The requirement to support Session Start notification to CM-IDLE UEs in non-MBS supporting RAN nodes requires use of legacy mechanisms, PAGING with an identifier representing the MBS Session; e.g. a sub-ID range of 5G-S-TMSI, configured to be available for MBS Sessions, allocated by the 5GC and communicated to the UE at joining, seems to be appropriate. Paging UEs for an MBS Session requires the AMF to be aware of the MBS sessions the UE has joined.

	Huawei R3-210272
	RAN3 feedback: For session activation of a multicast session, if the UEs are in CM-IDLE mode, the CN triggered paging will be used. For other cases, how the NG-RAN node notify session activation to UEs will be further discussed in RAN WI.

	CMCC R3-2100924
	Reply to SA2: For session activation of a multicast session, if the UEs are switched to CM-IDLE mode, the CN paging procedure will be used. For other cases, how the NG-RAN node notifies session activation to UEs are subject to further discussion.

	Intel R3-210381
	RAN3 would like to ask clarification related to MBS activation/deactivation and whether NG-RAN will receive an explicit trigger from 5GC at the start and at the end of a multicast session.

	CATT R3-210465
	A MBS session activation/start is not distinguished in RAN side.
A MBS session deactivation/stop is not distinguished in RAN side.
NG-RAN MBS resources activation differences between Broadcast and Multicast are to be further studied in RAN2/3.


Based on these inputs, it is proposed to reply SA2 as below:

Proposed RAN3 Answer: 
For session activation and deactivation, it is not clear whether it is the same as session start and release from RAN node point of view. At least for multicast session start/activation, if the UEs are in CM-IDLE mode, the CN triggered paging will be used, whether group paging can be supported is up to RAN2 decision.
Any comments on the proposed reply?

	Company
	Comment

	Huawei
	ok

	Nokia
	OK

	CMCC
	Ok

	Intel
	No, reply looks good

	Qualcomm
	Agree


Editor’s Note 4
	Editor's note: How 5GC Shared MBS delivery is enabled for the UE will be developed with RAN WGs.

	Nokia R3-210154
	Answer: For handover from MBS supporting to non-MBS supporting nodes, RAN3 concluded for a preference to switch from shared delivery to individual delivery during the path switch procedure.

	Huawei R3-210272
	RAN3 feedback: RAN3 already replied, we will support the two methods of 5GC Shared MBS delivery over NG-U. 5GC Shared MBS delivery over Uu interface is up to RAN2.

	CMCC R3-2100924
	Reply to SA2: RAN3 needs more discussion on how 5GC Shared MBS delivery is enabled for the UE in case of switch from Individual MBS traffic delivery method to 5GC Shared MBS traffic delivery method.

	Intel R3-210381
	RAN3 feedback depends on RAN2 progress

	CATT R3-210465
	How to enable 5GC Shared MBS delivery after the handover from RAN not supporting 5MBS to NG-RAN supporting 5MBS are to be further studied in RAN3.


Based on these inputs, it is proposed to reply SA2 as below:

Proposed RAN3 Answer: 
For handover from MBS supporting node to non-MBS supporting node, it is assume that switch from shared delivery to individual delivery will be take place during the path switch procedure.
For handover from non-MBS supporting node to MBS supporting node, it is assume that switch from individual delivery will be take place during or after path switch procedure.

Any comments on the proposed reply?

	Company
	Comment

	Huawei
	ok

	Nokia
	OK for the supporting to non-supporting. FFS for the non-supporting to supporting.

	CMCC
	Ok

	Intel
	Do we have RAN3 agreement to support our reply?

	Qualcomm
	Agree


Editor’s Note 5
	Editor's note: It is FFS whether the support for lossless handover with data forwarding from source NG-RAN supporting 5MBS to the target NG-RAN not supporting 5MBS is needed, which needs confirmation by RAN.

	Nokia R3-210154
	Answer: RAN3 think that minimization of data loss should be targeted for this scenario. 

	Ericsson R3-210633
	RAN3 feedback: In RAN3’s opinion, data forwarding of data delivered in 5GC shared MBS traffic to the source (supporting) RAN node to a non-MBS supporting target RAN is possible and could in principle avoid data loss or duplication.
The only issue is to find a way to stop data forwarding for the UE at Path Switch, as the forwarded data is replicated from the shared NG-U/NR tunnel at the source gNB towards the target gNB. One way solve this issue would be to insert at Path Switch end marker packets carrying a UE specific token allocated by the source gNB and provided to the 5GC UP entity generating the end marker packet (while shared data delivery continues for the UEs remaining the source gNB). Such approach would requires 5GC functions to be defined.

	Huawei R3-210272
	RAN3 feedback: RAN3 will further work on that after the MBS session start and the Mobility between MBS supporting nodes.

	CMCC R3-2100924
	Reply to SA2: RAN3 studies on mobility between MBS-supporting gNBs and non-MBS-supporting gNBs is de-prioritized. RAN3 will further work on this aspect after progress on MBS session management and lossless handover with data forwarding for MBS supporting cases.

	Intel R3-210381
	Lossless handover between supporting MBS gNBs is under discussion in RAN3. Once an agreement is reached, RAN3 will discuss the requirement of lossless handover from source NG-RAN supporting 5MBS to a target NG-RAN not supporting 5MBS.

	CATT R3-210465
	Whether the support for lossless handover with data forwarding from source NG-RAN supporting 5MBS to the target NG-RAN not supporting 5MBS are to be further studied in RAN2/3.


Based on these inputs, it is proposed to reply SA2 as below:

Proposed RAN3 Answer:
RAN3 think that minimization of data loss should be targeted for this scenario, i.e. via data forwarding, details will be further discussed in RAN3. 
Any comments on the proposed reply?

	Company
	Comment

	Huawei
	ok

	Nokia
	OK

	CMCC
	Ok

	Intel
	No, reply looks good.

	Qualcomm
	RAN2 #112e has agreed “R2 aim to support lossless handover for MBS-MBS mobility for service that requires this (TBD which detailed scenario but at least PTP-PTP)

”.

We should also mention our expectation or assumption to SA2. So, I propose to change the reply as below:

“RAN3 aims to support lossless handover, which requires to minimize packet loss in data forwarding. To support this, we need PDCP SN coordination between source gNB and target gNB, based on sequence number in GTP-U header. The MB-UPF shall not send same packet to different gNBs with different sequence number in GTP-U header. The solution details will be further discussed in RAN3. ”


Editor’s Note 6
	Editor's note: Whether any assistance information from CN is needed, e.g. for PTP/PTM delivery method decision and switching, needs further confirmation when the relevant conclusion is reached in RAN WGs.

	Nokia R3-210154
	Answer: RAN3 already agreed that no assistance information is foreseen at the moment.

	Ericsson R3-210633
	Proposed Reply: RAN3 has not identified the need for any additional information than the QoS requirements to be fulfilled for the MBS Session.

	Huawei R3-210272
	RAN3 feedback: RAN3 have already feedback that RAN3 could not agree for now on assistance information from 5GC to RAN for PTP/PTM delivery method decision and switching but continues discussions.

	CMCC R3-2100924
	Reply to SA2: RAN3 have provide feedback in the previous reply LS. RAN3 could not agree for now on assistance information from 5GC to RAN for PTP/PTM delivery method decision and switching but continues discussions.

	Intel R3-210381
	RAN3 could not agree for now on assistance information from 5GC to RAN for PTP/PTM delivery method decision and switching but continues discussions.


Based on these inputs, it is proposed to reply SA2 as below:

Proposed RAN3 Answer: RAN3 already agreed and replied that no assistance information is foreseen at the moment.
Any comments on the proposed reply?

	Company
	Comment

	Huawei
	ok

	Nokia
	OK

	CMCC
	Ok

	Intel
	No, reply looks good.

	Qualcomm
	Agree


SA4 Question
	SA4 Question: “The existing BM-SC hosts the SYNC (for time synchronization) and RoHC function. The prime reason here is MBSFN operation. SA4 understands that the 5MBS feature does not yet have a requirement for synchronization across adjacent cells, but that the related RAN normative work item does not preclude its introduction in a later release. Does SA2 have any view on the need of SYNC and/or RoHC support in the MBSF-U?”

	Nokia R3-210154
	Answer: RAN3 already agreed that no SYNC protocol is supported in release 17.

	Huawei R3-210272
	RAN3 feedback: For SYNC, in this release, there is no SYNC protocol, any SFN operation is transparent to the UE, and any related synchronization is left to network implementation. For RoHC, it is subject to RAN2 feedback.

	Intel R3-210381
	RAN3 concluded in RAN3#109e that there is no need for SYNC header in NR MBS.


Based on these inputs, it is proposed to reply SA2 and SA4 as below:

Proposed RAN3 Answer: For SYNC, in this release, there is no SYNC protocol, any SFN operation is transparent to the UE, and any related synchronization is left to network implementation. For RoHC, it is subject to RAN2 feedback.
Any comments on the proposed reply?

	Company
	Comment

	Huawei
	ok

	Nokia
	NOK. No need to talk of SFN. Prefer Nokia’s answer.

	Intel
	No, reply looks good.

	Qualcomm
	Agree


3.2 Additional inputs for other Editor’s node in SA2 TR
Editor’s Note 7
	Editor's note: How TMGI can identify MBS sessions/services in an SNPN and how to signal this efficiently need coordination with FS_eNPN.

	Ericsson R3-210633
	In order to support shared RAN, RAN3 concluded that the MBS Session ID as communicated from the 5GC shall be globally unique. If the MBS Session ID is of TMGI format, the NID is part of it in case of SNPN.


Do we need to feedback to SA2 on this aspect? If yes, any comments on the proposed reply?

	Company
	Comment

	Huawei
	Do not see the need to feedback as not pending to RAN3.

	Nokia
	Agree with Huawei.

	CMCC
	Currently MBS in SNPN is not the focus 

	Intel
	Agree with Huawei

	Qualcomm
	Agree with Huawei


Editor’s Note 8
	Editor's note:When and whether to establish or update the associated PDU session for 5GC individual MBS traffic delivery is ffs.

	Ericsson R3-210633
	Xn mobility requires the associated QoS flow information to be available before mobility to a non-MBS supporting gNB takes place.


Do we need to feedback to SA2 on this aspect? If yes, any comments on the proposed reply?

	Company
	Comment

	Huawei
	Do not see the need to feedback as not pending to RAN3.

Maybe we can send RAN3 agreements made during this meeting in the reply LS to SA2.

In case to reply, we prefer to clarify that Xn mobility requires the associated QoS flow information to be available during the session establishment.

	Nokia
	Ericsson statement is OK. The question is whether we need to tell SA2? No strong view.

	CMCC
	Same view as Nokia

	Intel
	No need to feedback to SA2.

	Qualcomm
	We are not ready to reply, except we can conclude in this meeting.

Technically, agree with Ericsson statement.


Editor’s Note 9
	§8.2.3 on the Call flow in Figure 8.2.3-1

	Ericsson R3-210633
	RAN3 feedback: RAN3 agreed, in order to support joining during active and inactive MBS Sessions, to require the AMF to contain in the UE Context information about MBS Session the UE has joined. This is provided in the response message of to the NGAP PDU Session Management procedure providing the information that the UE has joined the MBS Session to NG-RAN.
RAN3 agreed to define an NGAP MBS Session Resource establishment procedure to be 5GC triggered (by the MB-SMF) informing the NG-RAN (transparent to the AMF) about MBS Session properties at MBS Session activation, but also informing the AMF about the MBS Session ID, the group paging ID, and, if applicable the MBS Session area, to support paging CM-IDLE UEs in non-MBS supporting RAN nodes.


Do we need to feedback to SA2 on this aspect? If yes, any comments on the proposed reply?

	Company
	Comment

	Huawei
	Do not see the need to feedback as not pending to RAN3.

Maybe we can send RAN3 agreements made during this meeting in the reply LS to SA2.

	Nokia
	Agree with Huawei. Also, no agreement on Ericsson’s feedback.

	CMCC
	These details need further discussion

	Intel
	No need to provide feedback 

	Qualcomm
	We are not ready to feedback for now.


Editor’s Note 10
	§8.7
- During the inter supporting 5MBS NG-RAN node handover, minimization of data loss may be supported, e.g. by data forwarding, details for RAN WGs to decide.

	Ericsson R3-210633
	RAN3 feedback: In RAN3’s opinion, data forwarding of data delivered in 5GC shared MBS traffic between MBS supporting RAN nodes is not necessary, as the data to be forwarded has already arrived at the target node through a leg of the distribution tree, established well before the first UE has moved to the target RAN.


Do we need to feedback to SA2 on this aspect? If yes, any comments on the proposed reply?

	Company
	Comment

	Huawei
	Do not see the need to feedback as not pending to RAN3.

And we do not agree with the proposed feedback, data forwarding needs to be performed in some scenarios during the inter supporting 5MBS NG-RAN node handover. 

	Nokia
	Agree with Huawei.

	CMCC
	Agree with HW

	Intel
	Agree with HW

	Qualcomm
	I suggest to have same reply as Note 5.


Editor’s Note 11
	Editor's note: Whether Session-AMBR is required in addition to the MBS service data flow bit rate can be determined by operator policy and/agreement with the service provider.

	Nokia R3-210154
	Answer: RAN3 discussed and think that it could be beneficial in some cases to send the MBS Session AMBR depending on the operator’s policy.


Do we need to feedback to SA2 on this aspect? If yes, any comments on the proposed reply?

	Company
	Comment

	Huawei
	Do not see the need to feedback as not pending to RAN3.

There will be discussion in AI 22.2.1, maybe we can send RAN3 agreements made during this meeting in the reply LS to SA2.

	Nokia
	Agree this is part of the discussion on QoS model of Nokia tdoc 162. This tdoc 162 is handled in CB#70 to determine if NG-RAN node should be aware of the MBS session-AMBR. It should be feedback in this LS based on the outcome of CB#70.

	CMCC
	Dedicated CB for this

	Intel
	Agree with Huawei

	Qualcomm
	We can wait for CB#70 conclusion. In my opinion, the MBS session AMBR should not impact current unicast AMBR. 


4 Conclusion, Recommendations [if needed]
If needed
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