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1 Introduction

CB: # 76_MBS_Mobility_Non-supporting

Nok

select option 2 (associated unicast QoS flow is setup at the time of joining PDU session setup/modify, or in any case much in advance of HO req attempt) and agree that the unicast QoS flow associated to an MBS QoS flow can be setup at PDU session resource setup/modify, with a mapping between the MBS flow and the associated unicast QoS flow.

do not introduce a new NG-RAN message to trigger QoS flow setup.

agree to standardize only option 2.2 (source NG-RAN node doesn’t need to know in advance whether the target NG-RAN node supports MBS) for Xn mobility from MBS-supporting to non-MBS-supporting NG-RAN nodes where the switch from shared delivery to individual delivery takes place during the path switch procedure by the SMF.

HW

to enable data forwarding for mobility from MBS supporting node to non-supporting node, for the data to be forwarded, the source gNB needs to change the QFI in NR-U header to the mapped unicast QFI.

For mobility from MBS non-supporting node to supporting node, legacy handover will be performed, and then CN triggers to setup MBS Session towards the target gNB accordingly, no RAN3 impact is foreseen.

CATT

case in which the source gNB is a Rel-15/16 gNB and cannot understand any new IE introduced in Rel-17 should be taken into account.

CN needs to change the N3 delivery mode toward “shared” for the UE subject of handover during the path switch procedure, or otherwise the data delivery path over N3 has to be switched twice for this UE.

consider the method based on Opt3 (in R3-210314) to minimize data loss during handover from non-MBS-supporting gNB toward MBS-supporting gNB.

The case in which the target gNB is a Rel-15/16 gNB and cannot understand any new IE introduced in Rel-17 should be taken into account.

acknowledge the benefit that at least some MBS sessions are each associated with a PDU session, in order to facilitate MBS service continuity and minimize data loss during handover from an MBS-supporting gNB toward a Rel-15/16 gNB and send an LS if needed.

TDT

Discuss the content of each listed message based on the same configuration of the PTM/PTP bearers of an MBS in the different cells in the gNB-CU. F1 supports each listed message.

Discuss the content of each listed message based on the same configuration of the PTM/PTP bearers of an MBS in the different cells in the different gNB-CUs. Xn and F1 support each listed message.

E1 supports the same configuration of the PTM/PTP bearers of an MBS during both the MBS session setup procedure and the handover procedure.

E///

In NGAP and XnAP, within PDU Session related messages, add to the PDU Session List Item, MBS Session Information for the MBS Sessions the UE joined and are supported by the slice the PDU Session is associated with.

Foresee the possibility to include to the MBS Session Information associated QoS flow information, which will be also added to legacy QoS Flows List during if the MBS Session is currently ongoing. A supporting gNB will ignore the QoS Flows in the QoS Flows List associated to the ongoing MBS Session, a non-supporting gNB will establish resources for 5GC individual MBS traffic delivery.

And don’t forget to provide an explicit indication to the SMF holding the (associated) PDU Session context for the UE whether the provided MBS Session Information is actually stored in the gNB. RAN node supports MBS.

In XnAP, within the existing PDU Session Resources To Be Setup List IE in HANDOVER REQUEST, include MBS Session related information related to MBS Sessions the UE has joined.

If interworking with non-supporting gNBs has to be supported, at associate QoS flow information as well.

If there is an active MBS Session, include in the legacy QoS Flows To Be Setup List QoS flow information according to the associated QoS flow(s), which shall be ignored by a supporting target gNB but will lead to establishment of PDU Session resources for 5GC individual MBS traffic delivery.

For data forwarding at HO to a non-MBS supporting node, discuss the solution for stopping individual forwarding traffic by inserting End-Marker packets carrying a UE specific token which is allocated by the source gNB and provided to the serving SMF at (associated) PDU Session establishment. It is also proposed to liaise to SA2 requesting feedback on that approach.

Discuss the proposed OAM/configuration-based approach for directly switching from individual to shared delivery based on assignment of identifiers for the slice, QoS flow and (associated) PDU Session. Liaise to SA2 about the outcome of that discussion.

Confirm that it is impossible to avoid data loss/duplication for handover from a non-supporting to a supporting gNB, even if (UE individual data forwarding) is applied.

Confirm that it should be possible to configure individual and shared radio bearers for the time of transmitting forwarded packets from the non-supporting gNB to the UE at the supporting target gNB, with the individual radio bearers released once forwarded packets have been received by the UE.  If necessary, liaise with appropriate groups.

*****

- suggest to keep commonalities with the “supporting” scenario, if possible (i.e. maintain alignment with other CBs)

- which information to include, etc.?

- suggest to keep cross-release issues separate, for now

- lossless not feasible/downprioritized?

(HW - moderator)

Summary of offline disc R3-211032
2 For the Chairman’s Notes

Agreements:
· The association between MBS QoS flow and unicast QoS flow, between PDU Session and MBS Session are to be provided to RAN within the associated PDU Session Resource context.

· CN gets the knowledge of whether the target gNB support MBS or not based on whether MBS information (details FFS) is included or not in path switch request.

· During mobility from MBS-supporting gNB to non-MBS-supporting gNB：
· The 5GC triggers the switch from MBS shared delivery to individual delivery.

· The source gNB forwards data towards target gNB via legacy forwarding tunnel.

· The source gNB maps the data received from 5GC via shared NG-U tunnel to the data forwarding tunnel provided by the target gNB, and the source gNB updates the QFI to the mapped unicast QFI within the forwarding packets.

· Further discuss the TPs provided in R3-210173 and R3-210284 in second round to capture corresponding agreements.
Open issues:

· In case of mobility from MBS-Supporting node to non-supporting node：
· How to stop data forwarding？
· In case of mobility from non-supporting node to MBS-supporting node：
· Whether to perform legacy handover and then CN triggers to setup MBS Session towards the target gNB?
· Switching from individual to shared delivery after path switch or during path switch?
· Whether legacy data forwarding is used?
· How to do the end marker handling?
3 Mobility from MBS supporting node to non-supporting node

3.1 MBS QoS flow mapping with associated unicast QoS flow
For this aspects, the following statements can be found in the submitted papers:

· Nokia R3-210173: 
· that the unicast QoS flow associated to an MBS QoS flow can be setup at PDU session resource setup/modify, with a mapping between the MBS flow and the associated unicast QoS flow.

· Huawei R3-210284: 

· In the Handover between MBS supporting nodes, the Source gNB will send MBS related information to the Target gNB, e.g. by include MBS QoS Flow id and Session ID in the PDU Session Resource To be Setup Item, and this could be used regardless of whether target gNB support MBS or not. And if the Target gNB does not support MBS, the Handover Request ACK will not include MBS related information.
· CATT R3-210317: 
· In order to achieve data loss minimisation, not only the MBS session needs to be associated with a PDU session, but the MRB needs to be associated with a DRB as well. This associated DRB, unlike the case with the associated PDU session, must be used exclusively to “logically” deliver the MBS service and has one-to-one mapping with the MRB.
· Ericsson R3-210648: 

· Foresee the possibility to include to the MBS Session Information associated QoS flow information, which will be also added to legacy QoS Flows List during if the MBS Session is currently ongoing. A supporting gNB will ignore the QoS Flows in the QoS Flows List associated to the ongoing MBS Session, a non-supporting gNB will establish resources for 5GC individual MBS traffic delivery.

· The non-MBS supporting target node will establish unicast resources based on associated QoS flow information provided by the source node and allocate data forwarding resources along legacy functions.

· TD Tech R3-210515:

· During the handover procedure of a RRC_CONNECTED UE which is receiving an MBS in the source cell, the Handover Request message with the configuration information of the MBS is sent to the target cell.

For all these statements, there is a common understanding that the MBS supporting node has to get the association between the MBS Session and PDU Session, the association between the MBS QoS Flow and unicast QoS Flow before mobility. Therefore, it is proposed to provide such information during MBS Session establishment phase (i.e. PDU session resource setup/modify).

Proposal 1: Core network provides the association between the MBS Session and PDU Session, the association between the MBS QoS Flow and unicast QoS Flow to RAN node during MBS Session establishment phase (i.e. PDU session resource setup/modify).

Do you agree with the proposal?

	Company
	Comment

	Huawei
	Yes

	Nokia
	I would rather say that the association between MBS QoS flow and unicast QoS flow needs to be provided at the time when the MBS QoS flow is setup.

	CATT
	Mostly yes, but for the part of “i.e. PDU session resource setup/modify”, we think it is covered in a separate offline (CB #71) and should not be discussed here. We suggest that it should be removed from any agreement we made here.

	Samsung
	Yes

	Ericsson
	I would rather say, that the information on [associated QoS flow(s), MBS Session ID] is provided within the associated PDU Session Resource context if the deployment foresees interworking with MBS non-supporting RAN nodes, otherwise only the MBS Session ID is provided.

The provision of associated QoS flow(s) happens either at joining or any time between the UE joining the MBS Session and the actual CM-CONNECTED mobility towards a non-supporting node, preferably at joining.

	ZTE
	Agree with Nokia. Additionally, it may be up to SA2’s decision on when will the CN provide the association between MBS QoS flow and unicast QoS flows in the associated PDU session to RAN.

	Lenovo, Motorola Mobility
	We agree that to support mobility to MBS non-supporting RAN node, the core network needs to provide the association between MBS QoS flow and unicast QoS flow to gNB. The details of procedures and IE structures are FFS.

	Qualcomm
	Tend to agree with Ericsson opinion, but better to check with SA2.


Moderator’s summary: all companies agrees that the association between MBS QoS flow and unicast QoS flow needs to be provided to RAN, and some companies prefer to provide at the time when the MBS QoS flow is setup, some would like to provide if the deployment foresees interworking with MBS non-supporting RAN nodes. Considering that it is better to have a unified solution, it is proposed to provide such information to RAN, regardless of the deployment scenario. 
Moderator’s proposal: the association between MBS QoS flow and unicast QoS flow, between PDU Session and MBS Session are to be provided to RAN within the associated PDU Session Resource context.
3.2 How to know whether Target supports MBS or not by the Source and CN? How to switch from 5GC shared delivery to 5GC individual delivery?

For this aspect, there are two proposed options:

Option 1: the source NGRAN node doesn’t need to know in advance whether the target NG-RAN node supports MBS or not.

· Nokia R3-210173:

· the source NG-RAN can trigger the handover directly from shared delivery. During the handover the Path Switch Request message serves as trigger for the SMF to trigger the switch from shared delivery into individual delivery: SMF can contact the UPF to get a DL GTP TEID, then send this DL GTP TEID to the MB-UPF via the MB-SMF. The MB-UPF is ready to deliver multicast data to UPF in individual delivery mode. The complete procedure can take place during the path switch procedure and can end with SMF sending the Path Switch Request Acknowledge message to target NG-RAN node.
· SMF to tell the NG-RAN node at setup of the unicast QoS flow what is the mapping to associated MBS flow (NGAP impact), 

· SMF to trigger the switch from MBS shared delivery to individual delivery at Path Switch Request (N4 impact).
Option 2: source gNB get the information based on whether MBS information is included or not in the Handover request ack. CN gets the knowledge of whether the target support MBS or not based on whether MBS information is included or not in path switch request. (this also workable in mobility between MBS supporting nodes)

· Huawei R3-210284: 
· In the Handover between MBS supporting nodes, the Source gNB will send MBS related information to the Target gNB, e.g. by include MBS QoS Flow id and Session ID in the PDU Session Resource To be Setup Item, and this could be used regardless of whether target gNB support MBS or not. And if the Target gNB does not support MBS, the Handover Request ACK will not include MBS related information. 

· Upon receiving the Path Switch Request without MBS information from the Target gNB, the 5GC will understand that the target gNB does not support MBS, and then use individual PDU Session transmission towards the target gNB.

· Ericsson R3-210648:
· Allowing NGAP (and XnAP) protocol to work in a backwards compatible manner and having in mind that the direct (transparent) communication between NG-RAN and SMF, the SMF would need to know whether, at Path Switch, resources for 5GC individual MBS traffic delivery need to be configured. As proposed in [2], an explicit indication is provided in various SMF containers whether MBS related content was understood and stored. If the SMF does not receive that indication, during an ongoing MBS session, individual delivery has to be triggered as requested in conclusion (3).
Proposal 2: MBS-supporting source gNB triggers Handover with MBS information, and get the knowledge of whether the target support MBS or not based on whether MBS information is included or not in Handover Request Ack. CN gets the knowledge of whether the target support MBS or not based on whether MBS information is included or not in path switch request.

Do you agree with the proposal?

	Company
	Comment

	Huawei
	Yes. Note that it is also possible to know the capability by OAM. 

	Nokia
	NOK for the first sentence (source doesn’t need to know). OK for the second sentence.

	CATT
	Neutral for the first sentence, agree with the second.

	Samsung
	We think source doesn’t need to know. About the second sentence, we are thinking for the broadcast, CN need to send Session Start message to all the gNB in the service area, so we think CN knows whether a gNB supports MBS or not. It is not based on UE dedicate procedure, maybe by OAM as usual.

	Ericsson
	Source might indirectly know in case data forwarding is established (not necessary towards a supporting gNB). On the second sentence: what MBS information would you foresee for the CN to receive?

	ZTE
	Source gNB can know whether other gNBs support MBS or not via OAM configuration.
CN may also know the capability of NG-RAN via OAM.

	Lenovo, Motorola Mobility
	The source doesn’t need to know. OK for the second sentence.

	Qualcomm
	We prefer to enhance XN SETUP/UPDATE procedure to exchange the MBS and MBS session supporting status. These information could be used by source in handover decision.


Moderator’s summary: majority of companies agree with the second sentence, and one company asks for what is the information. No consensus on how to get the supporting info between gNBs.

Moderator’s proposal: CN to get the knowledge of whether the target gNB support MBS or not based on whether MBS information (details FFS) is included or not in path switch request.

Proposal 3: the 5GC triggers the switch from MBS shared delivery to individual delivery during mobility to non-MBS-supporting gNB.

Do you agree with the proposal?

	Company
	Comment

	Huawei
	Yes

	Nokia
	Yes, as explained in Nokia tdoc 173.

	CATT
	Yes

	Samsung
	Yes

	Ericsson
	Yes, in principle. With a central shared CU-UP entity feeding also non supporting RAN nodes the CN wouldn’t need to care at all for the UP path ;-)

	ZTE
	Yes

	Lenovo, Motorola Mobility
	Yes

	Qualcomm
	Yes


Moderator’s summary: all companies agree with the proposal.

Moderator’s proposal: during mobility from MBS-supporting gNB to non-MBS-supporting gNB, the 5GC triggers the switch from MBS shared delivery to individual delivery.
3.3 Support of Data forwarding
About data forwarding in this scenario, following statements can be found:

· Ericsson R3-210648:

· The non-MBS supporting target node will establish unicast resources based on associated QoS flow information provided by the source node and allocate data forwarding resources along legacy functions.
· The UP entity in the gNB that provides the (SDAP/)PDCP protocol termination for 5GC shared MBS traffic delivery will have to duplicate MBS traffic towards the non-MBS supporting node.

· It can be in general assumed, that re-establishment of the PDCP protocol entity is possible, provision of the SN status may take place.

· Huawei R3-210284: 
· Upon receiving the Handover Request ACK without MBS related information, the source gNB will map the data received from 5GC via shared NG-U tunnel to the data forwarding tunnel provided by the target gNB, and the source gNB has to update the QFI to the mapped unicast QFI within the packets.

Proposal 4： MBS-supporting source gNB forward data towards the non-MBS-supporting target gNB via legacy forwarding tunnel.

Do you agree with the proposal?

	Company
	Comment

	Huawei
	Yes

	Nokia
	Yes

	CATT
	Yes

	Samsung
	First we haven’t agreed to support data forwarding for this case. Since is it low priority, prefer to further study on it. If supported, legacy unicast forwarding method can be used. 

	Ericsson
	Yes, the legacy node needs to be treated with legacy means.

	ZTE
	Yes

	Lenovo, Motorola Mobility
	Yes. 

	Qualcomm
	Yes


Moderator’s summary: majority of companies agree with the proposal.

Moderator’s proposal: during mobility from MBS-supporting gNB to non-MBS-supporting gNB, source gNB forwards data towards target gNB via legacy forwarding tunnel.
Proposal 5：the source gNB maps the data received from 5GC via shared NG-U tunnel to the data forwarding tunnel provided by the target gNB, and the source gNB updates the QFI to the mapped unicast QFI within the forwarding packets.

Do you agree with the proposal?

	Company
	Comment

	Huawei
	Yes

	Nokia 
	Yes

	CATT
	Yes

	Samsung
	Yes if data forwarding is needed for this case.

	Ericsson
	If data forwarding is needed, if mapping is needed (not sure about that, depends on the nature of the associated PDU Session, the deployed MBS slices and such)

	ZTE
	Yes

	Lenovo, Motorola Mobility
	Yes in principle for per PDU session tunnel data forwarding. The details of data forwarding e.g. per DRB tunnel or per PDU session tunnel need further discussion.

	Qualcomm
	Yes


Moderator’s summary: majority of companies shares the view.

Moderator’s proposal: the source gNB maps the data received from 5GC via shared NG-U tunnel to the data forwarding tunnel provided by the target gNB, and the source gNB updates the QFI to the mapped unicast QFI within the forwarding packets.

Proposal 6：agree the TP provided in Nokia R3-210173:

Each MBS QoS flow is associated with a unicast QoS flow which is set up using PDU session resource request/modify procedure. During the Xn handover procedure, the target NG-RAN node sends the Path Switch Request message to SMF which triggers the switch from shared delivery to individual delivery.  
Do you agree with the proposal?

	Company
	Comment

	Huawei
	Yes

	Nokia
	Yes

	CATT
	For the first sentence, it is covered in CB #71 and should not be discussed here. We cannot agree with it now.

For the second sentence, we agree with its intent but the some wording may be necessary: The sentence itself seems as if the target NG-RAN node should do something to trigger the mode switch, but what we intend is that it is the SMF (or AMF, depends on SA2’s decision) to trigger such switch. The target NG-RAN node should not do anything special.

	Samsung
	Can review it in second round, also need to observe the discussion in other CBs.

	Ericsson
	From what we know today (pending yet unknown aspects) we suggest something like:

Each MBS QoS flow is associated with a unicast QoS flow which is communicated at PDU session resource setup/modification and comprehended by an MBS supporting gNB. During the Xn handover procedure the source gNB communicates the associated QoS flow information in a way, that a non-supporting gNB, during an active MBS session establishes unicast resources. The MBS-non-supporting target NG-RAN node sends the Path Switch Request message to SMF w/o MBS specific indication/information which causes the switch from 5GC shared MBS traffic delivery to 5GC individual MBS traffic delivery.

	ZTE
	The first sentence is related to session management which is discussing in CB #71. We just focus on the second sentence in this CB. 

Agree with the second sentence.

	Lenovo, Motorola Mobility
	Prefer to discuss it later. No strong opinion. 


Moderator’s summary: some comments received, can be discussed in second round.

Moderator’s proposal: further discuss the TP provided in R3-210173 in second round.

Proposal 7：agree the TP provided in Huawei R3-210284:

During mobility from MBS supporting node to non-supporting node, for the data to be forwarded, the source gNB needs to change the QFI in NR-U header to the mapped unicast QFI. 
Do you agree with the proposal?

	Company
	Comment

	Huawei
	Yes

	Nokia
	Yes

	CATT
	Maybe a little early to agree. Technically the two QFIs could be always the same.

	Samsung
	First we haven’t agreed to support data forwarding for this case. Since is it low priority, prefer to further study on it. Also need to observe the discussion in other CBs.

	Ericsson
	Too early to conclude

	ZTE
	Agree with CATT, Samsung, and Ericsson. This can be FFS.

	Lenovo, Motorola Mobility
	Too early to conclude.


Moderator’s summary: two companies agree, one company think that the two QFIs should be the same, but actually it is not the case especially in case one PDU Session linked with multiple MBS Sessions, different UEs may have different number of MBS Sessions, etc. some companies considers that it is too early to conclude.

Moderator’s proposal: try to further discuss the TP provided in R3-210284 in second round.

3.4 How to stop data forwarding

About how to stop data forwarding:

· Ericsson R3-210648:

· The only open issue, already identified at last meeting is how to perform the switch from forwarded DL packets to individual DL data in a way that duplication (or data loss) is prevented.

· There is the necessity to generate an End-Marker packet that is understood by the MBS supporting source gNB to be dedicated to stopping data forwarding traffic for a specific UE.

· Given the feasibility of the MB-UPF to interact (via the MB-SMF) with the SMF at Path Switch, the MB-UPF could insert an End-Marker packet containing an additional token associated with a UE Context identification understood at the gNB. 

· The source gNB receiving such token within an End-Marker packet would be able to identify the (individual) forwarding traffic to be stopped and the target gNB would continue receiving individual MBS traffic from the new session anchor in the 5GC.

Proposal 8: Introduce UE specific end marker from Core network to source gNB

Do you agree with the proposal?

	Company
	Comment

	Huawei
	Scenario and issue is valid, solution look fine, but better to have further discussion in following meetings. 

	Nokia
	Agree with Huawei. Solutions FFS (topic de-prioritized in RAN3).

	CATT
	Agree with Huawei.

	Samsung
	FFS

	Ericsson
	we can lay this topic aside for now, knowing that there is a possiblity.

	ZTE
	Agree with Huawei

	Lenovo, Motorola Mobility
	Agree with Huawei. And the solution in Ericsson R3-210648 is workable.

	Qualcomm
	Can study further


Moderator’s summary: majority of companies thinks that the scenario is valild, and need further discuss in the following meetings.

Moderator’s proposal: agree to have an open issue: how to stop data forwarding during mobility from MBS-Supporting node to non-supporting node.
4 Mobility from MBS non-supporting node to supporting node

4.1 Possibility to reuse legacy Handover

· Huawei R3-210284:
· In this scenario, the target gNB supports MBS session while the source doesn’t. So before handover, the session is a legacy unicast PDU Session from RAN node point of view. As the target gNB supports MBS, the straightforward way is to perform legacy handover first, and then CN triggers to setup MBS Session towards the target gNB accordingly, then the MBS Session management procedure discussed in Agenda Item 22.2 can be reused.

Proposal 10: for handover from non-MBS-supporting node to MBS supporting node, support to perform legacy handover first, and then CN triggers to setup MBS session towards the target gNB.
Do you agree with the proposal?

	Company
	Comment

	Huawei
	Agree, this should be the baseline method for this scenario.

	Nokia 
	Not clear how the switch to shared delivery is done at target. FFS because topic de-prioritized in RAN3.

	CATT
	Mostly ok except for the path switch part, as to be discussed below.

	Samsung
	Depending on if this UE is the first user or not. The target may already receive the data from CN.

	Ericsson
	We should rather strive for handing over directly to 5GC shared MBS traffic delivery. Do not agree with this approach. This should be also communicated to SA2.

	ZTE
	Agree

	Lenovo, Motorola Mobility
	Can be discussed later.

	Qualcomm
	Yes


Moderator’s summary: no consensus on this topic.

Moderator’s proposal: open issue: in case of mobility from non-supporting node to MBS-supporting node, whether to perform legacy handover and then CN triggers to setup MBS Session towards the target gNB?
4.2 Possibility to directly switching from individual to shared delivery during Handover?

· Ericsson R3-210648:

(5)
If the NG-RAN node supports 5MBS, the network shall use the 5GC Shared MBS traffic delivery method for MBS Session packet transfer.

· The following can be concluded from the above quoted conclusions for handling of UE Context transfer:

· Along conclusion (5), as for the HO to a non-MBS supporting gNB, it should not be an option to allow the UE to receive individual MBS traffic in the MBS supporting target gNB.

· A precondition for the a HO from individual delivery directly to shared delivery is the ability of the target gNB to deduce from legacy PDU Session and QoS flow specific data which ongoing MBS Session the individual traffic corresponds to. As the source gNB is a legacy one, there are no explicit protocol means available, however, there are possibilities by OAM configuration in allocating identifiers in a special way:

· the identification of the slice, the (associated) PDU Session is associated with

· the allocation of QoS flow IDs in a certain range

· causing the UE to allocate a specific PDU Session ID

· Huawei R3-210284:
· In this scenario, the target gNB supports MBS session while the source doesn’t. So before handover, the session is a legacy unicast PDU Session from RAN node point of view.

· CATT R3-210316:
· During Xn-based handover from non-MBS-supporting gNB toward MBS-supporting gNB, the target gNB may be unaware of some flows in a PDU session are MBS flows until the completion of the path switch procedure.
· The target gNB treats the PDU session delivering MBS service as a conventional one until receives the NGAP PATH SWITCH REQUEST ACKNOWLEDGE message. At the beginning, the target gNB only configures PDU session within the HandoverCommand message and perform conventional DRB-to-DRB data forwarding.
· When the core network receives the NGAP PATH SWITCH REQUEST message, the AMF/SMF recognise that this PDU session is used to deliver MBS service, and the target gNB supports N3 shared delivery method. The AMF/SMF therefore decides not to establish an individual N3 tunnel for this UE as for conventional path switch procedure, but to establish a new N3 shared tunnel, or combine it into an existing N3 shared tunnel. The AMF/SMF will then include necessary information toward the target gNB within the NGAP PATH SWITCH REQUEST ACKNOWLEDGE message (either includes an MBS Session ID for the associated PDU session, or indicates to release the old PDU session for 5GC individual MBS delivery mode), and trigger a separate non-UE associated procedure to establish the shared N3 tunnel with the target gNB if needed.
· Upon receiving the NGAP PATH SWITCH REQUEST ACKNOWLEDGE message, the target gNB gets aware that this PDU session is used to provide MBS service, and then trigger another RRC reconfiguration procedure to change the delivery method from DRB to MRB.
Proposal 11: Switching from individual to shared delivery after path switch ack, details FFS.

Do you agree with the proposal?

	Company
	Comment

	Huawei
	It is possible, but need to be considered together with the session setup, NG-U setup procedures.

	Nokia
	FFS. Topic deprioritized in RAN3.

	CATT
	No. N3 delivery mode here is clearly a per-UE issue, and we think it should be changed during the path switch procedure.

	Samsung
	FFS.

	Ericsson
	Sure, but we can lay this aside for now, only if session management aspects appear these have to be treated in the SM agenda item.

	ZTE
	According to SA2, “After the handover, the switch is triggered at the 5GC from the 5GC Individual MBS traffic delivery method to 5GC Shared MBS traffic delivery method.”. CN triggers to setup MBS session towards the target gNB after the handover procedure is totally finished. Agree with the proposal. Besides, agree with Nokia, this topic should be deprioritized.

	Lenovo, Motorola Mobility
	Can be discussed later.

	Qualcomm
	Should be low priority for R17


Moderator’s summary: no consensus on this topic.

Moderator’s proposal: open issue: in case of mobility from non-supporting node to MBS-supporting node, switching from individual to shared delivery after path switch or during path switch?
4.3 Support of Data forwarding

· Ericsson R3-210648:

· Data forwarding from a non-shared radio bearer (provided by a legacy node) to a shared radio bearer (provided by the MBS supporting node) bears the impossibility at path switch to avoid duplication or loss of packets, as the forwarded packets cannot be 
ynchronized with the shared delivery.

· The QoS flow(s) associated to the active MBS Session and part of the associated PDU Session are mapped at the source side to individual radio bearer(s), on the target side those associated QoS flows have to be mapped to the same radio bearer configuration to allow data forwarding and re-transmission. 

· The shared radio bearer, from which the UE starts reception after handover execution is associated to the same PDU Session via which the UE will receive – concurrently – retransmitted/forwarded packets until path switch stops that transmission. 

· The respective combination of individual and share radio bearers should be possible. 
The individual radio bearer(s) will have to be released once the end-marker packet was received by the target gNB and transmission of the forwarded packets has ended.

· Huawei R3-210284:

· As the target gNB supports MBS, the straightforward way is to perform legacy handover first, and then CN triggers to setup MBS Session towards the target gNB accordingly.
Proposal 12: use legacy data forwarding in case of mobility from non-MBS supporting node to MBS-supporting node.

Do you agree with the proposal?

	Company
	Comment

	Huawei
	yes

	Nokia
	FFS . topic de-prioritized in RAN3.

	CATT
	Yes.

	Samsung
	Agree with Nokia

	Ericsson
	there is on other way than to use legacy methods when interworking with legacy nodes.

	ZTE
	Agree with Nokia

	Lenovo, Motorola Mobility
	Can be discussed later.

	Qualcomm
	Yes


Moderator’s summary: no consensus on this topic.

Moderator’s proposal: open issue: in case of mobility from non-supporting node to MBS-supporting node, whether legacy data forwarding is used?

4.4 End markers in data forwarding？
· CATT R3-210316:

· When the shared N3 tunnel exists between the UPF and the target gNB, the UPF sends the “end marker” toward the source gNB, and the per-UE “start marker” toward the target gNB through the shared N3 tunnel simultaneously.
· If data loss minimisation is not needed, the UE receives the MBS packets transmitted through the DRBs and the MRBs simultaneously for a while, until all the forwarded data is received.
· If data loss minimisation is needed, a method similar to the procedure described in “Option 3” provided in [2] is used. The UPF sends both an “end marker” toward the source gNB, and a per-UE “start marker” toward the target gNB. Both “markers” should be sent after the packet with the same content. The “end marker” is sent within a conventional unicast N3 tunnel and the source gNB treats it conventionally as well, sending one end marker for each DRB. 

Proposal 13: The UPF sends both an “end marker” toward the source gNB, and a per-UE “start marker” toward the target gNB.

Do you agree with the proposal?

	Company
	Comment

	Huawei
	Can be further discussed.

	Nokia 
	FFS. Topic deprioritzed in RAN3.

	CATT
	Should be FFS.

	Samsung
	Agree with Nokia

	Ericsson
	there is on other way than to use legacy methods when interworking with legacy nodes.

	ZTE
	Agree with Nokia

	Lenovo, Motorola Mobility
	Can be discussed later.

	Qualcomm
	Can be discussed later.


Moderator’s summary: no consensus on this topic.

Moderator’s proposal: open issue: in case of mobility from non-supporting node to MBS-supporting node, how to do the end marker handling?

5 Others

5.1 Same SDAP/PDCP/PDSCH/PDCCH configuration among different cells

In [5], the following proposals can be found:

· TD Tech R3-210515:

· Discuss the content of each listed message based on the same configuration of the PTM/PTP bearers of an MBS in the different cells in the gNB-CU. F1 supports each listed message.

· Discuss the content of each listed message based on the same configuration of the PTM/PTP bearers of an MBS in the different cells in the different gNB-CUs. Xn and F1 support each listed message.

· E1 supports the same configuration of the PTM/PTP bearers of an MBS during both the MBS session setup procedure and the handover procedure.

As these are not directly related to the main content of this CB, it is better to note them for not.

Proposal 14: no need to discuss these in this CB.

Do you agree with the proposal?

	Company
	Comment

	Huawei
	agree

	Nokia
	Agree.

	CATT
	Agree.

	Samsung
	Agree. We can not decide it.

	Ericsson
	right

	ZTE
	Agree 

	Lenovo, Motorola Mobility
	Agree

	Qualcomm
	Agree


Moderator’s summary: no need to discuss these in this CB.

Moderator’s proposal: noted

5.2 others

Any other things to be discussed?

	Company
	Comment

	
	

	
	

	
	


6 Conclusion, Recommendations [if needed]

If needed
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