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1 Introduction

Our beloved chairman tried to summarize this topic as follows:
CB: # 71_MBS_NGsessionMgmt

Nok

UE-associated signaling is used over NGAP by the SMF to signal to the NG-RAN node the relation between a multicast context and UE’s PDU sessions.

Create the UE MBS context reusing the PDU Session Resource Modify Request message enhanced by adding the MBS Session ID corresponding to the multicast which the UE has joined/left via that PDU session.

add a new UE Multicast Context IE in the PDU Session Modify Request Transfer containing a choice structure for joining/leaving, the MBS session ID, the MBS Context information (MBS QoS Flows, QoS parameters, etc..) and MB-SMF ID in charge of the MBS session for the joining case.
SS

Capture the agreement of MBS Session Start, MBS Session Stop procedure for broadcast serving in Ng interface. The text proposal is showed in the below section 4.

agree MBS Session Update procedure for broadcast serving in Ng interface.

agree a MBS dedicated procedure is needed from NG-RAN to 5GC to request MBS session delivery from 5GC.
CATT,CBN

For Broadcast, include MBS session ID IE, service area IE and a container named as MBS Session Resource Setup Request Transfer IE which includes per flow level QoS information and IP multicast address in MBS Session Start Request message.

For Broadcast, include a container named as MBS Session Resource Setup Response Transfer IE which includes DL GTP tunnel for Point-to-Point transmission mode in MBS Session Start Response message. 

For Broadcast, include MBS session ID and MBS Session Resource Release Command Transfer IE, MBS Session Resource Release Response Transfer IE in MBS Session Stop Request and MBS Session Stop Response message separately.

introduce MBS session Modify procedure for broadcast service. MBS session ID, service area and MBS Session Resource Modify Request Transfer IE should be included in MBS session Modify Request message. For MBS Session Resource Modify Request Transfer IE, at least QoS information for the flow in MBS session should be included..
HW,CMCC

specify the Multicast Session Management over NG interface based on the SA2 adopted SMF/MB-SMF based approach.

SMF provides the MBS info to gNB via PDU Session Resource Modify Request Transfer IE.

MBS info provided by SMF to RAN includes: MBS Session ID (TMGI), MBS QoS Flow Identifier, mapped Unicast QoS Flow Identifier, QoS Parameters.

In the PDU Session Resource Modify Request Transfer IE, add MBS QoS Flow Identifier IE and MBS Session ID IE in the same level of existing QoS Flow Identifier, reuse the existing QoS Flow Identifier to indicate the mapped unicast QoS Flow Identifier, FFS on the need of a new MBS QoS Flow Level QoS Parameters IE.

In the PDU Session Resource Modify Response Transfer IE, add MBS QoS Flow Identifier IE and MBS Session ID IE in the same level of existing QoS Flow Identifier, reuse the existing QoS Flow Identifier to indicate the mapped unicast QoS Flow Identifier.
QC

Add UE MBS context information into N2 container: PDU Session Resource Modification Transfer. 

Use “integrated approach” to deliver UE MBS session context information. 

Support MBS Session Resource pre-establishment using non-UE specific signalling for delay sensitive service.

Reuse NR MBS broadcast mode session management signalling (MBS Session Resource Setup) for multicast mode NR MBS Session Resource pre-establishment.
Intel

Close the FFS by agreeing that it is the 5GC that makes the final decision on multicast or unicast

agree on:

- The UE MBS context is setup using PDU Session Modify procedure.

- 5GC send to NG-RAN to setup MBS context at least the following information: MBS Session ID, MB-SMF ID, multicast QoS flow information

- NG-RAN triggers a class 1 non-UE associated procedure to set up the user plane between NG-RAN and MB-UPF (procedure FFS). The uplink initiating message will include at least the following information: MB-SMF ID and DL Transport layer address. The downlink response message will include at least the following information: IP multicast address
ZTE

It is 5GC and not NG-RAN that makes the final decision whether 5GC Individual MBS traffic delivery or 5GC Shared MBS traffic delivery is applied, since the factors impacting the decision (i.e., the AF’s demand and NG-RAN’s ability) can be acquired by the 5GC directly.

RAN can decide to accept or reject the request from 5GC if 5GC decides to use IP multicast distribution. RAN will fall back to shared PTP GTP-U Tunnel and responses with the DL FTEID for bearer plane if RAN reject IP multicast.

introduce a new type of logical NG-connection which is associated to one MBS session (e.g., broadcast session).

common NGAP procedure can be defined for managing resource for both multicast session and broadcast session.

introduce “MBS Session Resource Modify” procedure for modifying resource for the MBS session.

MBS session resource setup request message from 5GC to NG-RAN includes an indication indicating whether the session is a multicast session or a broadcast session.

MBS session resource setup request message from 5GC to NG-RAN includes MBS session resource setup Request Transfer, which includes TNL information (i.e., UPF endpoint of the NG-U transport bearer), and MBS Session Type (i.e., IPv4/IPv6/ethernet).
E///

Introduce a set of 5GC triggered class-1 NGAP procedures for establishing, modifying and releasing MBS Session resources in RAN in analogy to the already existing NGAP procedures for PDU Session control.

These new set of procedures shall be “connection oriented” in analogy to UE-associated signaling, terminology and the range of “connection” identifiers are suggested in Annex A.

Introduce the possibility to inform the AMF about the MBS Sessions joined in order to allow the AMF to update the distribution tree towards the MB-SMF and to keep track of NG-RAN nodes to be contacted at Session Start along the Registration Area of UEs in CM-IDLE.

Liaise SA2 about those changes in the overall message flow in Figure 8.2.3-1 following proposal 1 and 2.

Define the set of class 1 procedures proposed in Proposal 1 to be used also for setting up RAN resources for a broadcast MBS Session. Introduce optional area information, which can be also used for local multicast MBS traffic delivery.

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.
*****

- continue working on signaling principles; discuss details if there is consensus

- agreeable to resolve FFS at this time?

- st3 details: integrated vs. separated approach

- check/revise/merge TPs as needed
(E/// - moderator)

Summary of offline disc R3-211027
2 For the Chairman’s Notes
To be added, but basically the agreements resulting from discussions below (agreement proposals in green font) and, if possible, Text Proposals and LS content, which can be produced latest as outcome of the Thursday session.
Please excuse the extent of this CB summary revealing a high level of ambition, but it is believed that it is worth it, given the prominence of the topic and the prospect of progress.
And please don’t hesitate to add a new item, if deemed important.
3 Discussion
3.1 General on Multicast
3.1.1 Joining via PDU Session
TR 23.757 [19] concluded the following in §8.2.2.2:

-
The PDU session which is used to send the join is the same as the associated PDU Session which is for 5GC Individual MBS traffic delivery.
This conclusion allows to deduce that (along many submitted documents)
-
MBS Session references will be included in a PDU Session part of the UE Context 

-
associated QoS flow information (if interworking within non-supporting NG-RAN nodes is needed) is part of the very same PDU Session

The following agreement is proposed:

The reference to the MBS Session which the UE has joined. and, if applicable, the associated QoS flows, are included in a PDU Session Resources Item and maintained within the NG-RAN UE Context. The associated QoS flow information should, if applicable, be provided as early as possible, preferably at Joining.
Q3.1.1: Please provide your comments below:
	Company
	Comment

	Nokia
	Agree.

	Samsung
	It is fine. But as the agreement, no need to mention stage 3 IE. 


	Lenovo, Motorola Mobility
	Agree.

	CATT
	Agree for the first sentence, but FFS on the second sentence w.r.t. N2 message (for N1 message QoS can still be included in a per-UE manner, but N1 is out of RAN3’s scope).

We slightly prefer an alternative solution where QoS information is included in a non-UE associated NGAP message as it seems anyhow needed during Xn-based handovers (Please see R3-210313 for detail).

If QoS information is included in the non-UE associated message, then only to include one “MBS Session ID” in the UE-associated NGAP message is sufficient enough. The gNB can link this IE with the QoS flows information listed in the non-UE associated message on its own, forming the logical “associated QoS flows”.
These QoS flows still logically belong to the PDU Session. They are omitted in the per-UE SM container merely at the signalling level due to duplication.
Nevertheless, to duplicate these QoS flows in the per-UE message is also acceptable for us, e.g. in case of non-supporting gNB.


3.1.2 Scenarios

3.1.2.1 Scenarios for Joining
TR 23.757 [19] concluded the following in §8.2.2.2:

-
If a UE joins prior to the activation of the multicast session, the network indicates to the UE that the session is not yet activated.

This conclusion allows to deduce that 

-
A UE may join either an MBS Session which is either activated or deactivated.
Following the logic of supporting Joining via NAS (via PDU Session NAS signaling) and the requirement to support 5GC individual MBS traffic delivery, as of the following conclusions in §8.2.2.2 in [19]:

-
Both 5GC Shared MBS traffic delivery method and 5GC Individual MBS traffic delivery method shall be standardized for multicast data delivery.

-
The network shall be able to support selection of 5GC Shared MBS traffic delivery method or 5GC Individual MBS traffic delivery method based on criteria of whether RAN node supports 5MBS or not.
-
When an MBS session is established upon AF request, it may be immediately activated (i.e. one AF request combining of session announcement and session activation). If an application requires to allow UEs to join prior to the start/activation of the multicast transmission, the AF may interact with the NEF separately to announce the multicast service and subsequently to request start/activation of the multicast service.

it is possible to deduce the requirement to support the following scenarios:

	Joining
	RAN supporting 5MBS
	RAN not supporting 5MBS

	MBS Session deactivated
	NOTE: not covered in [19] in a message flow, but explicitly required.
	NOTE: not covered in [19] in a message flow, but explicitly required

	MBS Session activated
	NOTE: covered in [19] in message flow in §9.2.3.
	NOTE: not covered in [19] in a message flow, but explicitly required


NOTE: Considerations for scenarios with non-supporting RAN nodes will have impact on protocol design, see §3.2.5.

The following agreement is proposed:

All scenarios for Session Joining are supported: i.e. joining during an activated MBS Session and joining during a deactivated MBS Session, joining while served by a RAN supporting 5MBS and joining while served by a RAN not supporting 5MBS.

Q3.1.2.1: Please provide your comments below:
	Company
	Comment

	Nokia
	Agree with the summary in green. However, not sure of the tabular above.

	Samsung
	We think Joining procedure is out of RAN3. It is NAS procedure. Even it is not wrong that UE can send joining in any case, but it is not the conclusion should made by RAN3.

	Lenovo, Motorola Mobility
	Agree with the summary. Not sure what’s the additional RAN3 impact besides the proposal in sec 3.1.1.

	CATT
	Agree with the summary in green.


3.1.2.2 Scenarios for Session Start/Activation
TR 23.757 [19] concluded the following in §8.2.2.2:

-
The 5GC shall be able to trigger NG-RAN nodes to notify session start/activation of an MBS session to UEs.

Editor's note:
How the NG-RAN node notify session activation to UEs relies on RAN WG feedback.

-
If a UE joins prior to the activation of the multicast session, the network indicates to the UE that the session is not yet activated.

-
The MBS Session may be deactivated when the MB-UPF detects no multicast data for a configurable period. When the MBS Session is deactivated by 5GC, the MBS Session context is kept in 5GC, but the AN resource with context and N3 tunnel for 5GC Shared MBS delivery method are released. UEs that have joined that multicast session can become IDLE:

-
The MBS Session may be stopped upon AF requests. When the MBS Session is stopped, the MBS Session context is kept in 5GC, but the AN resource with context and N3 tunnel for 5GC Shared MBS delivery method are released. The multicast QoS flow information are removed from the MBS Session context stored at the UE and 5GC NF. UEs that have joined that multicast session can become IDLE.

(Repeating partly the conclusion from the joining scenarios:) These conclusions allow to deduce that 

-
An MBS Session may be deactivated, ergo, there is a need to introduce functions for restarting/activating, the session. Along SA2 conclusions, this is triggered by 5GC.

-
A UE may by in any CM/RRC state join when a MBS Session is activated and when a MBS Session is deactivated.

-
A UE may be registered in an area spanning across supporting and non-supporting NG-RAN nodes.
The required support of the following scenarios can be deduced, required functionality to be looked at:
	MBS Session Start/Activation
	RAN supporting 5MBS
	RAN not supporting 5MBS

	UE in CM/RRC_IDLE
	
	

	UE in RRC_INACTIVE
	
	

	UE in RRC_CONNECTED
	
	


The following agreement is proposed:

Support 5GC triggered MBS Session Start/Activation for all scenarios, i.e. for UEs in all CM/RRC states and served by both, MBS supporting and MBS non-supporting RAN with UEs having Registration Areas covering supporting/non supporting RAN nodes.
Q3.1.2.2: Please provide your comments below:
	Company
	Comment

	Nokia
	Agree with green text.

	Samsung
	For broadcast, Session start can be sends in all the gNB within the service area.
For multicast, if only connected mode UE receives MBS data and CN knows the UE MBS context, then CN can send the Session Start to the gNB which is in the service area and having interested UEs. Sending Session Start to a gNB without an interested UE seems unnecessary, since the MBS information is carried in the UE dedicated message and target gNB can request data transmission from CN if target have shared N3.

	Lenovo, Motorola Mobility
	RAN2 are discussing two delivery modes. For the delivery mode 1, the UE may need always stay in RRC_CONNECTED for receiving a multicast session. 
We tend to support the text in green. However, it would be better to wait for the RAN2 progress firstly regarding the RRC States and delivery modes.

	CATT
	Agree.


3.1.2.3 Scenarios for Session Stop/Deactivation
TR 23.757 [19] concluded the following in §8.2.2.2:

-
The following bullets apply if MB-UPF detecting multicast data triggers MBS Session deactivation or activation.

NOTE 3:
Whether the terms "stop/deactivated" or "start/activation" denote the same actions needs to be further clarified.

-
The MBS Session may be deactivated when the MB-UPF detects no multicast data for a configurable period. When the MBS Session is deactivated by 5GC, the MBS Session context is kept in 5GC, but the AN resource with context and N3 tunnel for 5GC Shared MBS delivery method are released. UEs that have joined that multicast session can become IDLE:

NOTE 4:
Whether the MBS QoS flow need be removed from the MBS Session context is to be decided in normative phase.

-
The MBS Session may be activated when the MB-UPF detects multicast data. When the MBS Session needs to be activated, the MB-UPF sends message to the MB-SMF. When the MB-SMF starts the MBS session activation for establishing the transmission resources, the MB-SMF notifies the session activation to NG-RANs via SMFs/AMFs serving UEs within the multicast session. UEs are notified by NG-RAN about the session activation.

-
The following bullets apply if AF decides to start or stop a multicast session:

NOTE 5:
Whether the terms "stop/deactivated" or "start/activation" denote the same actions needs to be further clarified.

-
The MBS Session may be stopped upon AF requests. When the MBS Session is stopped, the MBS Session context is kept in 5GC, but the AN resource with context and N3 tunnel for 5GC Shared MBS delivery method are released. The multicast QoS flow information are removed from the MBS Session context stored at the UE and 5GC NF. UEs that have joined that multicast session can become IDLE.

-
The MBS Session may be activated/started upon AF requests. When the MBS Session needs to be activated/started, the NEF or MBSF sends message to the MB-SMF for establishing the transmission resources. The MB-SMF obtains the related Multicast QoS flow information from PCF. When the MB-SMF restarts the MBS session, the MB-SMF notifies the session activation to NG-RANs via SMFs/AMFs serving UEs within the multicast session. UEs are notified by NG-RAN about the session activation.

Editor's note:
Coordination with RAN WGs are needed.
The following can be concluded:

-
Stopping/Deactivation of an MBS Session is decided (end therefore triggered) by entities within the 5GC.
-
When an MBS Session is stopped/deactivated, N3/NG-U tunnel resources are removed, together with context data in RAN associated to N3/NG-U tunnel and radio resources.

-
There seems to be some confusing/contradicting statements about UE context data associated to the stopped/deactivated MBS Session data, especially regarding information about associated QoS flows (“The multicast QoS flow information are removed from the MBS Session context stored at the UE and 5GC NF”). Taking into account the conclusion “It shall be possible to update the associated PDU session with associated QoS flows when the UE joins the MBS Session” it seems that the UE Context data associated to the MBS Session can be kept (in an MBS supporting node), including associated QoS flow information.

-
There is no explicit statement about Session Stop/Deactivation in MBS non-supporting RAN nodes, however, it is assumed that this will be performed on a per-UE basis, by modifying/releasing the associated PDU Session. Interworking of SM signalling with non-supporting nodes need to be further discussed.

It is proposed to conclude the following:

Support 5GC triggered MBS Session Stop/Deactivation.

MBS supporting RAN keep MBS Session related UE Context data for deactivated MBS Sessions including associated QoS flow information.
There is no MBS Session Resource (no MBS Session Context, no NG-U/N3, no radio resources) existing in NG-RAN for a deactivated MBS Session.
Q3.1.2.3: Please provide your comments below:
	Company
	Comment

	Nokia
	Agree with 1/ and 2/ disagree with 3/ (see our paper on deactivation in 163).

	Samsung
	We think it is up to SA2 to decide if activation/deactivation is defined.
For session stop, I guess no MBS information is needed to be stored in NG-RAN.

	Lenovo, Motorola Mobility
	Whether the terms "stop/deactivated" denote the same actions needs to be further clarified by SA2.
For the second bullet, further clarification is needed that whether RAN can keep MBS session related UE context after MBS Session Stop.

	CATT
	Agree with 1/. For 2/ and 3/ it seemingly should be FFS, e.g. as pointed by the rapporteur, SA2’s conclusion contradicts with itself.

Nevertheless we think there could be 3 levels of where to store and 2 levels of content:

a) No MBS context is stored in both the NAS layer and the AS layer;

b) MBS context is stored in the NAS layer, but not the AS layer;

c) MBS context is stored in both the NAS layer and the AS layer, but no data delivering;

1) Only MBS Session ID is included in the MBS context, no QoS flow information;

2) Both MBS Session ID and the QoS flow information is included in the MBS context.

Since SA2 says that “coordination with RAN WGs is needed”, we may start with down selecting from these 5 options (a, b1, b2, c1, c2), discuss which option needs to support, and then discuss how to name them (deactivated / stop).


3.2 Realization of multicast requirements and scenarios in NGAP
3.2.1 NGAP Functions dealing with Session Management aspects for Joining/Leaving towards MBS supporting RAN nodes
NGAP Session Management functions for Joining/Leaving comprise PDU Session Resource and MBS Session Resource functions.
Primarily, joining/leaving functions impact PDU Session Resource functions, in which case the Setup and Modify procedure in impacted (for Setup see step 4 in §8.2.3 of TR 23.757 [19] which mentions PDU Session Establishment/Modification usage for Joining). 
If the UE is the first to join an MBS Session in a NG-RAN node and the MBS Session is already ongoing, the NG-RAN node shall be able to trigger the establishment of MBS Session Resources (like already agreed for Handover).

UE associated:
PDU Session Resource Setup 
(in case UE uses the PDU Session Establishment procedure for Joinging)
PDU Session Resource Modify
(in case UE uses the PDU Session Modification procedure for Joining or Leaving)
MBS Session Resource related:
new NG-RAN triggered MBS Session Resource Setup Required (working name)
(to trigger the setup of MBS Session Resources during an active MBS Session, if the UE is the first to join an MBS Session in an NG-RAN node)

The proposed to agree the following:

The following NGAP procedures are impacted for control of MBS Session related content of a PDU Session within the UE Context data in RAN: PDU Session Resource Setup, PDU Session Resource Modify.

The following is proposed to support joining during an active MBS session:

To support joining of a first UE in an NG-RAN node, a new NG-RAN triggered “MBS Session Resource Setup Required” procedure needs to be defined (which could be the same as the one agreed for handover purposes already).

Joining a deactivated MBS Session shall not trigger MBS Session Resource related procedures.

Side note: principle aspects for non-supporting nodes are discussed further down.

Q3.2.1: Please provide your comments below:
	Company
	Comment

	Nokia
	Agree on the first one but with class of the procedure and name FFS i.e. in Nokia paper 169 we have stage 3 for this procedure which is class 1 and called MBS UP Resource setup request.
NOT agree on second one: we think that the procedure should also be triggered by NG-RAN node regardless of the deactivation status of the MBS session.

	Samsung
	I guess here “joining” does not refer to multicast session join/leave operation in CP or UP. It refers to first interested UE moves into target NG-RAN. If so, we think NG-RAN can send a message to CN to request the MBS data transmission. If it is referring to session join operation, we think no need to define a new message. It is NAS or UP.

	Lenovo, Motorola Mobility
	Agree with joining/leaving functions impact PDU Session Resource functions, in which case the PDU Session Setup and PDU session Modify procedure in impacted.
Agree to induce a new procedure for triggering the establishment of MBS Session Resources, the details of procedure need further discussion.
The deactivated MBS Session part needs further discussion.

	CATT
	Agree for 1/, open for 2/, and 3/ should be FFS (pending on Q3.1.2.3).

For 2/, we think the SMF could trigger the establishment of common MBS context in the gNB on its own by reading the UE’s NAS message along with necessary information provided by the AMF. But relying on the gNB to trigger such procedure does work as well.


3.2.2 NGAP Functions dealing with Session Management for MBS Session Start/Activation

Session Start/Activation can be sent to (supporting) NG-RAN nodes serving UEs in CM-CONNECTED and with UEs camping on served cells in CM-IDLE. Consequently, for UEs that are brought back from CM-IDLE, the associated PDU Session will be established by means of the PDU Session Resource Setup. It is expected that the protocol additions in PDU Session Resource procedures included for the sake of joining will serve the very same purpose at MBS Session Start.
In case the UE is in CM-CONNECTED and served by a non-supporting NG-RAN node, the associated PDU Session would need to be modified to setup individual resources.

Impacted UE associated procedures:
PDU Session Resource Setup 
(in case the UE comes from CM-IDLE)
PDU Session Resource Modify
(in case the UE is in CM-CONNECTED and is served by a non-supporting NG-RAN node)
PDU Session Resource Modify
(in case the NG-RAN triggered class 1 Multicast Distribution procedure is triggered by adding the associated QoS flows on a per UE basis, a possible interpretation of Figure 8.2.3-1 in TR 23.757 [19] and followed in [2])
For the setup of MBS Session Resources, there are apparently three approaches:

1)
The NG-RAN triggered class 1 Multicast Distribution procedure as shown in Figure 8.2.3-1 in TR 23.757 [19] is triggered by PDU Session Resource signalling which adds on a per UE basis the associated QoS flows to the NG-RAN UE Contexts of the UEs that joined the MBS Session. As suggested in [2] the PDU Session Resource signalling provides MBS Session Resources Context parameters to the NG-RAN node.
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Figure 3.2.2-1: Option 1
2)
5GC triggers the setup of MBS Session Resources by the new MBS Session Resource Request procedure, there is no PDU Session Resource Modify signalling towards supporting NG-RAN nodes.

2a) The new MBS Session Resource Request procedure is a class 1 procedure, which, in case of first UE HO or first UE joining during an active MBS Session is triggered by a class 2 (MBS Session Resource Required) procedure. (trigger for first UE HO/joining shown as well)
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Figure 3.2.2-2a: Option 2a
2b) The new MBS Session Resource Request procedure is a class 2 procedure, which triggers a NG-RAN triggered class 1 procedure, following procedural suggestions in TR 23.757 [19].
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Figure 3.2.2-2b: Option 2b
Leaving the moderator’s neutral role for a bit, it appears that Option 1 would not scale very well, whereas option 2b, if Session Start/Activation with UEs joining before, is believed to represent the base-line scenario, appears to have an unnecessary step. It is therefore proposed to go for Option 2a:

It is proposed to define a 5GC triggered class 1 procedure “MBS Session Resource Setup Request”. This new procedure may be triggered by a new NG-RAN triggered class 2 procedure “MBS Session Resources Setup Required” to cover the scenarios where the UE is the first to join in or handover to an NG-RAN node.
The NG-RAN node should be allowed to fail the MBS Session Resource Setup Request procedure.
Q3.2.2-1: Please provide your comments below:
	Company
	Comment

	Nokia
	Disagree. We support option 1 and don’t see the problem.

	Samsung
	We are fine to define a MBS Session Start in NG.

	Lenovo, Motorola Mobility
	No strong opinion. But it could be better to keep alignment with SA2 (option 1).

	CATT
	Mostly agree.

We don’t like Option 1 (but still acceptable) since we slightly prefer an alternative solution where QoS flows are not included in a UE-associated manner sent toward an MBS-supporting gNB (See in Q3.1.1 for detail).


Along scalability issues discussed in [15] for MBS Session activation for UEs in CM-IDLE with individual MBS traffic in non-supporting NG-RAN nodes, exploring the possibility to perform group paging by means of legacy Paging. Similar may apply for RAN paging.

Q3.2.2-2: Please provide your views below:
	Company
	Comment

	Nokia
	Agree to consider group paging over the radio assuming RAN2 agree as proposed in Nokia tdoc 164.

	Samsung
	Same view as Nokia.

	Lenovo, Motorola Mobility
	Wait for the discussion in RAN2 first.

	CATT
	Not quite understand…
Do you mean Ref [12]?

But we don’t see discussion on how to support group paging in non-supporting gNB there…
In practical we don’t think it needed. The case with non-supporting gNB is corner case, and if many UEs are there, the bottleneck is at the Uu resource for data delivery, not paging.


3.2.3 NGAP Functions for Session Stop/Deactivation

Session Stop/Deactivation should be rather straightforward to agree upon, on its necessity and on it being a 5GC triggered class 1 procedure. There is no need for defining a message for the unsuccessful outcome. (There may be contradicting views in e.g. [6])
It is proposed to define a 5GC triggered class 1 procedure “MBS Session Resource Release”.
Q3.2.3: Please provide your comments below:
	Company
	Comment

	Nokia
	Partial agree: we agree to have a 5GC triggered procedure for deactivating the MBS session; the class, name of the procedure and the originator of the procedure are FFS ( see Nokia tdoc 163 on deactivation options).

	Samsung
	We are fine to define MBS Session Release for multicasting.

	Lenovo, Motorola Mobility
	There are two different favors, PDU session v.s. MBS session. We need to decide which one should be used first before we discussing the detailed procedure name.

	CATT
	Agree for the green text, but open on when it shall apply (it should be pending on Q3.1.2.3).


3.2.4 NGAP Functions dealing with Session Management aspects for Mobility

Mobility related NGAP functions Session Management Functions for UEs that have joined a MBS Session are UE-associated functions and a MBS Session Resource function that triggers the setup of MBS Session Resources during an active MBS Session, if the UE is the first to enter the NG RAN node for that MBS Session:

UE associated:
Handover Resource Allocation
(for transferring MBS Session related information during an ongoing Session, but also during an inactive Session)

Path Switch Request
(for control of MBS Session context data during Xn HO)

MBS Session Resource related:
new NG-RAN triggered MBS Session Resource Required (working name)
(to trigger the setup of MBS Session Resources during an active MBS Session, if the UE is the first to enter the NG-RAN node for that MBS Session)

The proposed to agree the following:

The following UE associated NGAP functions are impacted for mobility reasons for control of MBS Session related content of a PDU Session within the UE Context data in RAN: Handover Resource Allocation, Path Switch Request.



Q3.2.4: Please provide your comments below:
	Company
	Comment

	Nokia 
	Agree for the green text 1/
Green text 2/ is not clear wrt joining and handover?

	Samsung
	Same view as Nokia. Text 1 is fine. Text 2 is talking about joining. For joining, it is no impact to NG-RAN so far.

	Lenovo, Motorola Mobility
	Same view with Nokia.

	CATT
	Agree.


3.2.5 NGAP Functions dealing with Session Management aspects for MBS non-supporting RAN nodes

Following a couple of papers (and common sense), the following principles can be deduced and are therefore proposed:

The following protocol principles for interworking with non-supporting nodes are proposed:

-
NGAP Session Management functions defined for joining/leaving should be defined in a way that they work in a backward compatible way with non-supporting RAN nodes, so that 5GC learns the support of MBS by the NG-RAN by protocol means
-
procedure level criticality for MBS Session Resource procedures set to “reject”

-
MBS additions to PDU Session Resource procedures with criticality “ignore”

-
explicit NG-RAN reply in PDU Session Resource SMF containers to inform the SMF whether MBS is supported

-
MBS additions in PDU Session Resource procedure shall ensure for active MBS Sessions the setup of individual resources in non-supporting nodes and setup/use of shared resources in supporting nodes with the same unique protocol means.
-
MBS additions in PDU Session Resource procedure shall be designed so that they do not trigger the setup of individual resources in non-supporting nodes or the setup/use of shared resources in supporting nodes during a deactivated MBS Session.

Q3.2.5: Please provide your comments below:
	Company
	Comment

	Nokia
	Agree with the green bullets except the last one. See previous comment. For supporting nodes, the distribution tree should be set up.

	Samsung
	It seems the aspects need to be considered when define the messages IEs. Especially, it is about non-supporting gNB. Prefer to have the overall understanding first for session management and mobility related to non-supporting. 

	Lenovo, Motorola Mobility
	Need further check. We prefer to discuss the MBS supporting RAN node first.

	CATT
	Agree with the green bullets except the last one.

The last bullet should be pending Q3.1.2.3.


3.2.6 NGAP Functions to control NG-U/N3 transport for 5GC shared MBS traffic delivery

The following is captured in 23.757 [19]

-
For N3 transport of the shared delivery method, GTP-U tunnelling using a transport layer IP multicast method and shared N3 (GTP-U) Point-to-Point tunnel shall be supported with support for QoS.

-
For N3 transport of the 5GC shared MBS delivery method, for unicast transport there shall be 1-1 mapping between MBS Session and GTP-U tunnel towards a RAN node, and for multicast transport there shall be 1-1 mapping between MBS Session and the GTP-U tunnel.

-
For N3 transport of the 5GC Shared MBS traffic delivery method, GTP-U tunnelling using a transport layer IP multicast method and shared N3 (GTP-U) Point-to-Point tunnel shall be supported with support for QoS.

-
For N3 transport of the 5GC Shared MBS traffic delivery method, for unicast transport there shall be 1-1 mapping between MBS Session and GTP-U tunnel towards a RAN node, and for multicast transport there shall be 1-1 mapping between MBS Session and the GTP-U tunnel.
Documents submitted discusses the following aspects (which will need to be adapted along decision made on the approach to setup MBS Session Resources)

Shall the NG-RAN have the choice to select whether multicast or unicast transport is used on NG-U/N3?

Q3.2.6: Please provide your view below:
	Company
	Comment

	Nokia
	Yes.

	Samsung
	According to SA2 conclusion, if the NG-RAN node supports 5MBS, the network shall use the 5GC Shared MBS traffic delivery method for MBS Session packet transfer. So we think there is no choice should be made in NG-RAN.

	Lenovo, Motorola Mobility
	Agree with Samsung. if the NG-RAN node supports 5MBS, the shared delivery method should be used.

	CATT
	Yes.


3.2.7 NGAP Protocol Details

Place for MBS Session related information in PDU Session Resource messages: 
[1], [15] propose to include basic information like MBS Session ID/associated QoS flows with NGAP SMF transparent containers. This seems to be straight forward

It is proposed to include basic MBS Session related information (at least MBS Session ID, associated QoS flows) in the NGAP SMF transparent containers in the PDU Session Resource messages, where appropriate

Q3.2.7-1: Please provide your view below:
	Company
	Comment

	Nokia
	Agree.

	Samsung
	Agree

	Lenovo, Motorola Mobility
	Agree

	CATT
	Agree for MBS Session ID, open for associated QoS flows (for reason please see Q3.1.1).


Place for associated QoS flow information within the SMF containers of the PDU Session Resource messages: 

[1], [15] propose to include basic information like MBS Session ID/associated QoS flows on the highest level of the SMF transparent containers. [5] proposes to include this information within the QoS flow lists. Along considerations for interworking solutions with non-supporting RAN nodes, and the requirement to not establish RAN resources for (associated) QoS flows when the Session is deactivated, this does not seem to be the right place.

The MBS Session related information within the NGAP SMF transparent containers in the PDU Session Resource messages is included on the highest IE level.
Q3.2.7-2: Please provide your view below:
	Company
	Comment

	Nokia
	Agree. We came to same conclusion.

	Samsung
	Can check based on TP. Maybe second round. 

	Lenovo, Motorola Mobility
	Discuss it with text proposal in the second round.

	CATT
	Agree.


QoS Flow Identifier used for associated QoS flows and MBS QoS flows: 

Along contributions [1], [5], [15] etc. it does not seem to harm to reuse the QoS Flow Identifier IE also for associated QoS flows and MBS QoS flows.

Re-use the QoS Flow Identifier IE also for associated QoS flows and MBS QoS flows.

Q3.2.7-3: Please provide your view below:
	Company
	Comment

	Nokia
	Agree if this means same IE type?

	Samsung
	Isn’t it the aspect should be concluded by SA2? We can assume it but finally pending to SA2.

	Lenovo, Motorola Mobility
	Discuss it with text proposal in the second round.

	CATT
	Agree.


Support of multiple MBS Sessions associated with a PDU Session: 

Along contributions [1], [5], [15] etc. the following is proposed:
A PDU Session may be associated with more than one MBS Session (following cardinality rules for PDU Sessions, this would map to a single NG-U/N3 tunnel for the associated MBS Sessions)
Q3.2.7-3: Please provide your view below:
	Company
	Comment

	Nokia
	Partly agree: one PDU session can be associated with multiple MBS sessions but each MBS session can have its own N3 shared tunnel.

	Samsung
	Need further look at the stage 3. If there are multiple MBS sessions, should have multiple N3 shared tunnel.

	Lenovo, Motorola Mobility
	Not sure.

	CATT
	Agree that one PDU session can be associated with multiple MBS sessions, while we are open on whether one or multiple N3 shared tunnels should be used for MBS-supporting gNBs.


“MBS Session associated” signaling for MBS Session Resource signaling: 

[3], [10], [15] etc. propose to define an UE-associated-like signaling for MBS Session Resource signaling.
Q3.2.7-4: Please provide your view below
	Company
	Comment

	Nokia
	Disagree. The identification of the involved MBS session is of course needed in some messages, but I would not define a similar UE-associated scheme as such.

	Samsung
	We think it is better to define MBS Session Start/Modify/Release for multicast in NG-C. e.g. if the MBS QoS can be modified, it is not efficient to use UE decided message to update the QoS parameter. 

	Lenovo, Motorola Mobility
	We need to decide PDU session v.s. MBS session first.

	CATT
	Agree.


SMF containers for MBS Session Resource signaling: 

[4], [7], [15] etc. propose to define SMF containers within MBS Session Resource messages, similar to SMF containers within PDU Session Resource messages.

Q3.2.7-5: Please provide your view below
	Company
	Comment

	Nokia
	We need SMF containers for any message from/to NG-RAN node destined to SMF or MB-SMF.

	Samsung
	Principle is kept.

	Lenovo, Motorola Mobility
	SMF container is needed anyway.

	CATT
	Agree. They seem really necessary for broadcast and during Xn-based handovers (Please see R3-210313 for detail).


Define an MBS Session Resource Modify procedure: 

[3], [4], [10], [15] etc. propose to define an MBS Session Resource Modify procedure (partly for broadcast only).
A 5GC triggered MBS Session Resource Modify procedure is defined
Q3.2.7-6: Please provide your view, explicitly for broadcast and multicast, below
	Company
	Comment

	Nokia
	Agree for broadcast only.

	Samsung
	Agree

	Lenovo, Motorola Mobility
	We need to decide PDU session v.s. MBS session first.

	CATT
	Agree for both broadcast and multicast.


Any other outstanding item: 

please fill in here

	Company
	Comment

	
	

	
	

	
	


3.2.8 Role of AMF in SMF centric approach

[15] discusses the role of the AMF for the concluded SMF centric approach and concludes from the scenarios to be supported that the AMF would need to consider the MBS Sessions joined by a UE in the AMF UE Context for the following reasons:

-
The SMF does not have any notion of NG-RAN nodes, therefor the AMF needs to distribute MBS Session Resource signalling towards the proper NG-RAN nodes. This applies in parts for both, broadcast and multicast.

-
The AMF controls the CM state of the UE, in case of Session Start at CM-IDLE, it needs to either page the UEs or send Session Start notifications to the NG-RAN nodes the UE might be according to its Registration Area. W/o knowledge of the joining status of the UE this is not possible.

-
While the NG-RAN performs transparent communication with the SMF by means of transparent SMF containers, it does actually not communicate directly with it, but by means of AMF arbitration, it is the AMF that holds the information which SMF keeps the SM context. For MBS this holds also for the MBS Session Resource communication. 

It can be therefore concluded, as discussed in [15], that the AMF needs to know the MBS Session IDs the UE has joined. [15] proposes to include this information, where appropriate, on “AMF level” (i.e. outside the SMF container) in the PDU Session Resource messages. Therefor it is proposed:

Inform the AMF about the UE joining status by means of MBS Session ID, where appropriate, on “AMF level” (i.e. outside the SMF container) in the appropriate NGAP messages.

Q3.2.8: Please provide your view below
	Company
	Comment

	Nokia
	Disagree. We disagree with the above argumentation. Moreover the proposal goes against our understanding of SMF centric approach where the AMF should not hold MBS context. Our understanding of the SMF-centric approach decided by SA2 is instead reflected in Nokia tdocs 163/164.

	Samsung
	FFS

	Lenovo, Motorola Mobility
	SA2 issue?

	CATT
	Shouldn’t such selection (AMF-centric or SMF-centric) be in SA2’s scope?


3.3 On Broadcast
3.3.1 MBS Session Resource functions for broadcast
All documents and basic agreements consider MBS Session Resources procedures to be defined for Broadcast.

There are two approaches:

1)
Define different NGAP MBS Session Resource procedures for broadcast and multicast

2)
Define common 5GC triggered class 1 procedures for Setup and Release of MBS Session Resources for broadcast and multicast.
Q3.3.1-1: Please provide your views below:
	Company
	Comment

	Nokia
	It can only be 1/ according to the approach where MBS context is delivered through PDU session (see your 3.2.2) and MBS UP resources trigger is from NG-RAN node trigger. Please note that this is aligned with SA2 decisions.

	Samsung
	We think can define a common procedure for multicast and broadcast.

	Lenovo, Motorola Mobility
	2) seems better. But we may need keep alignment with SA2.

	CATT
	It can only be 2).

Non-UE associated messages seem necessary during Xn-base handover as analysed in R3-210313.


[3], [10], [15] (and may be others) discusses the possibility to define a Modification procedure for broadcast.
Q3.3.1-2: Please provide your views below:
	Company
	Comment

	Nokia
	Agree for broadcast.

	Samsung
	Agree

	Lenovo, Motorola Mobility
	Agree for broadcast at least. 

	CATT
	Agree for both broadcast and multicast.

Already covered by Q3.2.7-6?


3.3.2 UE Context functions to include UEs’ interest on Broadcast services
Some documents propose(d) to also consider information to be included in the UE Context about the UEs “interest” in broadcast services.
Q3.3.2: Please provide your views below:
	Company
	Comment

	Nokia
	Agree as proposed in Nokia tdoc 168 for the Interest Indication (similar LTE).

	Samsung
	Agree

	Lenovo, Motorola Mobility
	Pending to RAN2

	CATT
	Agree.


3.4 Text Proposals for normative work

3.4.1 Stage 2

3.4.1.1 TS 38.300 - General on MBS Functions

The baseline paper for this TP to be determined once a basic common approach appears on the horizon.
	Company
	Comment

	
	

	
	

	
	


3.4.1.2 TS 38.300 - Basic call flow(s)

The baseline paper for this TP to be determined once a basic common approach appears on the horizon.
	Company
	Comment

	
	

	
	

	
	


3.4.1.3 TS 38.410 - General on MBS Functions and NGAP procedures
The baseline paper for this TP to be determined once a basic common approach appears on the horizon.
	Company
	Comment

	
	

	
	

	
	


3.4.2 Stage 3 Text Proposals for normative work

3.4.2.1 TS 38.413 - MBS Session Resource procedures
The baseline paper for this TP to be determined once a basic common approach appears on the horizon.
	Company
	Comment

	Nokia
	We have our paper in tdoc 169 which you might have missed.

	
	

	
	


3.4.2.2 TS 38.413 - MBS functions within PDU Session Resource procedures
The baseline paper for this TP to be determined once a basic common approach appears on the horizon.
	Company
	Comment

	Nokia
	We have a paper in 170 for UE context in 38.423 which seems aligned with the NGAP one (placed in mobility AI given that Xn UE context is in mobility).

	
	

	
	


3.4.2.3 TS 38.414 - MBS Additions

Proposed in [11]
Q3.4.2.3: Please provide your comments:
	Company
	Comment

	
	

	
	

	
	


3.5 Items to communicate to SA2 in feedback for the RAN dependent content of TR 23.757 [19]

To be added in a final step, please consider including those items in your comments/feedback.
	Company
	Comment

	
	

	
	

	
	


4 Conclusion, Recommendations [if needed]
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