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2	Discussion
2.1	Some general thoughts on the current status of Multicast Session Activation
The Multicast Session Activation process is a crucial part in the overall concept design for NR MBS and has to cope with the dynamic and static characteristics of 5G multicast system functions. Those dynamic and static characteristics come partly with the general “point-to-multipoint nature” of NR MBS Multicast, but are also very much dependent on the design decisions made in the course of the Rel-17 discussions, where some aspects may not be fully covered and have to be postponed to later releases, while some design decisions should not be postponed to later releases, as inter-release-interworking would make it impossible or at least very cumbersome to allow Rel-17 UEs to benefit from network features introduces in later releases, not to talk about support of “legacy” Rel-17 UEs if certain post-Rel-17 approaches would require UE involvement.
For multicast, it is obvious, that the design decisions that mainly influence dynamic and static characteristics of the 5G system have to consider scenarios with a high number and high density of UEs that have joined the session. The 5GS has to be prepared to response to Multicast Session Activation in a reasonable (read: as short as possible, read: very short) time. Note, that we have quoted stage 1 requirements as of TS 22.261 [Service requirements for the 5G system; Stage 1] several times in the past.
However, up to this date, Release 17 discussions in 3GPP and the relevant decisions have not been able to answer how 5G/NR MBS Multicast could cope with stage 1 requirements in case of high UE population scenarios. Some of the aspects have been outlined already and brought up in the past.
1.	Production of information necessary to execute Multicast Session Activation towards NG-RAN:
	The current approach for Multicast Session Activation requires collection of information involving a kind of “all system entities visited at Session Activation tourism”, which generates not only a huge amount of information to be produced and processed but it also delays the Session Activation start unnecessarily. One would expect that Session Activation is the wrong time for “5G system entity sightseeing” and such cultural/educational excursion should be rather undertaken as a preparational effort, before the main act of the session activation process itself. However, the art of perceptive upbringing of overall systems concepts seems to be a forgotten art of the glorious past and perhaps its lack of appreciation can be excused by an increased specialisation in today’s training of engineers. (This probably also explains why at RAN3#114-e the thoughts laid down in R3-215192 with more graphical explanations, which we avoid repeating here, were not “fully appreciated”.)
Nevertheless, the obvious overall system requirement to do everything possible to minimise the time passed between the application level session activation trigger up to the point in time where all joined UEs are ready to receive multicast session data was epically failed by the above mentioned “information collection tourism” which, as we see it, has its origins in an overall design decision taken by SA2 which was overinterpreted in an stubborn ideological way which evokes unpleasant memories of some disputes fought in modern age.
The only way to avoid the effort of collecting information at Session Activation (an effort that is direct proportional to the number of UEs) is to collect and process all necessary information already before Session Activation.
2.	Consistent provision of MBS Session information to NG-RAN
	Please do also refer to the discussion on F1, where we outline the fact that provision of Multicast Session parameters to the NG-RAN node by means of UE associated signalling is a completely wrong approach, albeit the claimed elegancy of “piggy packing” solutions. 
	To state the same argument as for F1: If the provision of MBS session parameters is provided from various sources, i.e. via NGAP signalling by means of information contained in various NGAP PDU Session Resource Contexts and the process of establishing MBS Session Contexts in the CU-CP and DU is dependent on more than a single information source, then there is threat that the information contained in those UE specific signalling is contradicting.
	Controlling a shared resource shall be based on information received by a single source, as a general principle.
We urgently request to provide honest views on those considerations, otherwise the applicability of 5G/NR MBS Multicast is limited to low density scenarios only, which may, dependent on precautions taken at Rel-17, result in non-backwards compatible extensions in later release, probably not usable for “legacy” UEs.
Observation 2.1-1: It appears that the current Rel-17 approach for Multicast MBS Session Activation is not fit for large scale applications.
Observation 2.1-2: Providing MBS Session parameters to the NG-RAN node via several sources (i.e. within PDU Session signalling) bears the threat of contradictions and shall be avoided.
Proposal 2.1-3:	Please take your time to go through general considerations outlined in section 2.1.
2.2	More detailed items to discuss
2.2.1	Capturing Agreements from RAN3#113-e
We propose to capture the agreements of the last meeting, at least the ones on definitions, in the BL CR for TS 38.401. It is expected that the definitions need to be referred to in stage 3 or other stage 2 specifications:
[bookmark: _Toc367182965]<<<<<<<<<<<<<<<<<<<< Begin of changes for BL CR for TS 38.401 >>>>>>>>>>>>>>>>>>>>>
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<<<<<<<<<<<<<<<<<<<< Unmodified Text omitted >>>>>>>>>>>>>>>>>>>>
Associated QoS Flow: as defined in TS 23.247 [x].
Associated QoS flow information: Information encompassing: QoS flow QoS parameters for associated QoS flows and mapping information between mapped (unicast) QoS flows and associated QoS flows. The respective information is included in a way that non-supporting RAN nodes would not establish respective RAN resources irrespective the multicast session state.
<<<<<<<<<<<<<<<<<<<< Unmodified Text omitted >>>>>>>>>>>>>>>>>>>>
Mapped QoS flows: Unicast QoS flows requested to be established, i.e. included in the legacy QoS flow lists in a way, that non-support RAN nodes would attempt to establish unicast QoS flows and supporting RAN nodes can identify them as mapped QoS flows based on the associated QoS information.
<<<<<<<<<<<<<<<<<<<< Next Change >>>>>>>>>>>>>>>>>>>>
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The following MBS Session associations are defined in the NG-RAN node to support NR MBS:
NG RAN MBS Session Resource Context: Encompasses CP and UP, transport and radio resources to support an MBS Session. For multicast it also encompasses the MBS Session state (active, de-activated) information about joined UEs. If an MBS Session Resource within a gNB serves multiple MBS service areas, as specified in TS 23.247 [x] the same NG MBS Session Resource context may be associated with multiple NG-U resources. During an ongoing multicast session, NG-U resources are setup or released by the gNB upon UE mobility or UEs leaving or joining the MBS multicast session. 

<<<<<<<<<<<<<<<<<<<< End of Changes >>>>>>>>>>>>>>>>>>>>
Proposal 2.2.1-1: Agree to capture results from RAN3#113-e meeting as shown in section 2.2.1 and Annex A.
2.2.2	Support of not triggering associated PDU Session UP activation for CM-CONNECTED UEs
TS 23.247 foresees the possibility that a UE may join the multicast session w/o the UP being activated, see section 7.2.1.3, which describes a scenario where UEs join an activated multicast MBS Session. Step 7 is the message which would establish an associated PDU Session Resource:
NOTE 4:	A PDU Session UP activation is not triggered by message 7 if it only includes information related to the multicast session and associated QoS flows and is received by an MBS capable NG RAN node.
Editor's Note: The implication of not triggering PDU Session UP activation in NG-RAN when SMF informs the NG-RAN of UE join requires RAN collaboration.
SA2 obviously acknowledges the fact, that allocating UP resources to only provide the joining information to NG-RAN is indeed not necessary. NG-RAN does not allocate PDU Session Resource contexts and the related NG-RAN resources (Uu, NG, Xn) if no UP is activated. 
As we have discussed last meeting, the obvious consequence of such approach is that CM-CONNECTED UEs w/o activated UP for the associated PDU Session would require a gNB to gain knowledge about the joining status of UEs by means different from PDU Session Resource signalling.
We also believe that such an option will in practise only be realised in case of homogenous deployment of NR MBS.
Proposal 2.2.2-1: In order to support the option to not trigger UP activation of an associated PDU Session Resource including joining information within the NGAP UE Context signalling is proposed.
Proposal 2.2.2-2: It is proposed to liaise to SA2 in order to give feedback as required per the Editor’s Note in 23.247 §7.2.1.3 as proposed in Annex B.
There is one further detail on not activating UP resources for an associated PDU Session: This possibility is well aligned with the RAN2 decision to support MRB-only configurations for UEs. Such works well with the UE not moving towards another NG-RAN node. However, inter-RAN-node mobility is built on the availability of at least one DRB (i.e. at least one PDU Session with activated UP). For inter-node mobility, we do not intend to change this fundamental principle only for NR MBS and believe that the solution to allow the NG-RAN node requesting the 5GC to establish the associated PDU Session (based on the currently ongoing MBS Session’s TMGI) should be acceptable.
Proposal 2.2.2-3: In order to enable inter-NG-RAN node mobility and MRB-only configurations for intra-NG-RAN node mobility, agree to define an NG-RAN triggered procedure to request 5GC establishing associated PDU Session resources, i.e. activating the UP for an associated PDU Session based on the currently activated MBS Session’s TMGI, and liaise SA2 on that agreement.
2.2.3	MBS Session Activation message on NG-C
TS 23.247 in §7.2.3.6 step 11 currently states that MBS Session Activation may be sent basically as the first message in the whole MBS Session Activation procedure, hence the NG-RAN node is informed about the activation of the message as early as possible, which is to be appreciated.
Such approach allows e.g. RRC_INACTIVE UEs to be paged as early as possible. Also RRC_CONNECTED UEs can be configured with MRBs very early in the procedure.
The timing difference between the RRC Configuration of UEs in different RRC states is of course quite an issue and we have discussed this in the course of NR MBS Group Paging several times, also at this meeting we provided our view in another Agenda Item. Please to also refer to the “5GS entity tourism” related considerations in section 1.
Taking into account that there may be no associated PDU Session Resource context available, see section 2.2.3, and given the threat of MBS Session parameters inconsistencies within several PDU Session contexts, it appears very straight forward to at least include MBS Session parameters into the NGAP MBS Session Activation message.
Proposal 2.2.3-1: It is proposed to include MBS Session parameters (MBS QoS flow and MBS Service area information) into the NGAP MBS Session Activation Request message and to liaise SA2 on that agreement.
2.2.4	SA2 approach of handling associated QoS flow information in case of handover
TS 23.247 currently states the following
[bookmark: _Toc91140498]7.2.3.6	Xn/N2 based handover for inactive MBS session
If the MBS session in "Inactive" state, comparing the handover procedure for the MBS session in "Active" state, the following additional procedures apply:
-	For Xn based handover, the information that MBS session is inactive is provided from the source RAN node towards the target RAN node.
-	For N2 based handover, the information that MBS session is inactive is provided from SMF towards the target RAN node.
-	For the MBS supporting NG-RAN node, the target NG-RAN establishes the shared tunnel with the MB-UPF as usual. However, as the MBS session is inactive state, the NG-RAN node will not allocate related radio resource.
-	After a handover to a not supporting MBS target RAN node, the SMF removes the associated QoS flow(s) information.
Editor's Notes: RAN confirmation is required.
NOTE: Whether the associated QoS Flow(s) are removed from UE, NG-RAN, or only resource in NG-RAN is removed is up to implementation.
There seems to be some misunderstanding on SA2 side and needs to be corrected:
-	there is no intention to provide an explicit indication of inactive MBS Sessions to the target gNB.
-	we should also notify SA2 that an NG-RAN node may release NG-U during deactivated multicast MBS sessions.
-	On removing associated QoS flow information upon handover to a non supporting MBS target RAN node, it should be clarified that it is not expected that the associated QoS flow information to be understood by the target RAN node, therefore the SMF action seems to be superfluous, if it involves SM signalling towards the targe RAN node.
Proposal 2.2.4-1: It is proposed to liaise to SA2 in order to give feedback as required per the Editor’s Note in 23.247 §23.247 as proposed in Annex B.
2.2.5	Open issues on NGAP protocol design for MC and BC
On a single procedure for Multicast Session Activation/Update/Deactivation
This is on the following Editorial Note in the BL CR for 38.410
Editor’s Note 1: FFS whether a single procedure or separate procedures should be used for Multicast Session Activation/Update/Deactivation.  
As stated in section 2.1, it seems that discussions on the general SA2 decision taken for NR MBS was taking a bit of a strange direction, which seems to be the source of that Editorial Note. We would recommend to remove it and follow general design principles for RAN3 APs to clearly separate protocol functions on procedural level.
Proposal 2.2.5-1: It is proposed to remove Editor’s Note 1 from the BL CR for 38.410.
Common “Distribution” procedures for MC and BC
We have discussed last meeting whether the “Distribution Setup/Release” procedures are used for broadcast and multicast:
Editor’s Note 2: FFS whether the Distribution Setup and Distribution Release procedures are used for Broadcast and Multicast.
We have proposed this approach because the functionality of that procedures is actually the same for MC and BC and it would be a shame to not utilise that fact for both modes of NR MBS. The argument brought forward was a pure protocol design driven one.
As a further argument: as we have decided to support both approaches for PDCP SN synchronisation in Rel-17: with a central/shared CN UP entity (MB-UPF) and a shared/central RAN UP entity, any functionality used for PDCP SN synchronisation necessary to be implemented in the “distribution” procedure(s) can be used for both, BC and MC. So we expect quite some implementation gains.
Proposal 2.2.5-2: It is proposed to resolve Editor’s Note 2 from the BL CR for 38.410 to agree on common Distribution procedures for BC and MC.
Common Modification procedures for MC and BC
Editor’s Note 3: FFS on combination of Multicast Session Update and Broadcast Session Update procedures.
In our opinion, the Update and Setup procedures are quite similar, with Update procedures being more complex as to implement all the options for updating related resources require some effort in realisation. So, in our view, it is not really of any value to consider combining MC and BC Update procedures, if the agreement to keep the Activation/Setup procedures separate stays. Therefore, we propose close EN3.
Proposal 2.2.5-3: It is proposed to remove Editor’s Note 3 from the BL CR for 38.410.
NG-RAN triggered Release procedures for MC and BC
Editor’s Note 4: FFS on NG-RAN triggered release procedures for both, BC and MC session resources.
Providing the NG-RAN to release resources is one of the main functions that should be provided for NR MBS as well. Not specifying such a possibility would mean that NG-RAN is not able to pre-empt NR MBS resources, which leaves NR MBS appearing rather incomplete.
Proposal 2.2.5-4: It is proposed to agree defining NG-RAN triggered release procedures for both, BC and MC session resources and capture this in the BL CR for 38.410.
5GC triggered Release procedures for both MC and BC
Providing the NG-RAN to release resources is one of the main functions that should be provided for NR MBS as well. Not specifying such a possibility would mean that NG-RAN is not able to pre-empt NR MBS resources, which leaves NR MBS appearing rather incomplete.
Proposal 2.2.5-5: It is proposed to define procedures for MBS Session resource release, both NG-RAN and 5GC triggered, common for BC and MC and to capture the agreement in the BL CR for 38.410.
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We have provides further discussions on important open items along the following Observations and proposals.
Observation 2.1-1: It appears that the current Rel-17 approach for Multicast MBS Session Activation is not fit for large scale applications.
Observation 2.1-2: Providing MBS Session parameters to the NG-RAN node via several sources (i.e. within PDU Session signalling) bears the threat of contradictions and shall be avoided.
Proposal 2.1-3:	Please take your time to go through general considerations outlined in section 2.1.
Proposal 2.2.1-1: Agree to capture results from RAN3#113-e meeting as shown in section 2.2.1 and Annex A.
Proposal 2.2.2-1: In order to support the option to not trigger UP activation of an associated PDU Session Resource including joining information within the NGAP UE Context signalling is proposed.
Proposal 2.2.2-2: It is proposed to liaise to SA2 in order to give feedback as required per the Editor’s Note in 23.247 §7.2.1.3 as proposed in Annex B.
Proposal 2.2.3-1: It is proposed to include MBS Session parameters (MBS QoS flow and MBS Service area information) into the NGAP MBS Session Activation Request message and to liaise SA2 on that agreement.
Proposal 2.2.4-1: It is proposed to liaise to SA2 in order to give feedback as required per the Editor’s Note in 23.247 §23.247 as proposed in Annex B.
Proposal 2.2.5-1: It is proposed to remove Editor’s Note 1 from the BL CR for 38.410.
Proposal 2.2.5-2: It is proposed to resolve Editor’s Note 2 from the BL CR for 38.410 to agree on common Distribution procedures for BC and MC.
Proposal 2.2.5-3: It is proposed to remove Editor’s Note 3 from the BL CR for 38.410.
Proposal 2.2.5-4: It is proposed to agree defining NG-RAN triggered release procedures for both, BC and MC session resources and capture this in the BL CR for 38.410.
Proposal 2.2.5-5: It is proposed to define procedures for MBS Session resource release, both NG-RAN and 5GC triggered, common for BC and MC and to capture the agreement in the BL CR for 38.410.

Final proposal 1:	Agree on the TP shown in Annex A for TS 38.401
Final proposal 2:	Agree on the draft LS to SA2 shown in Annex B 
Final proposal 3:	Agree on the TPs for NGAP and XnAP capturing the current status (especially the interworking with non-supporting NG-RAN nodes) and the proposals above as proposed in R3-220594.
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Annex A - Text Proposal for BL CR against TS 38.401 
This is a text proposal against the latest BL CR for TS 38.401, changes are highlighted in cyan.
Next change
<<<<<<<<<<<<<<<<<<<< Begin of changes for BL CR for TS 38.401 >>>>>>>>>>>>>>>>>>>>>
--------------------------------Start of the Next Change-----------------------------
3.1	Definitions
//skip unchanged part
Associated QoS Flow: as defined in TS 23.247 [x].
Associated QoS flow information: Information encompassing: QoS flow QoS parameters for associated QoS flows and mapping information between mapped (unicast) QoS flows and associated QoS flows. The respective information is included in a way that non-supporting RAN nodes would not establish respective RAN resources irrespective the multicast session state.
//skip unchanged part
Mapped QoS flows: Unicast QoS flows requested to be established, i.e. included in the legacy QoS flow lists in a way, that non-support RAN nodes would attempt to establish unicast QoS flows and supporting RAN nodes can identify them as mapped QoS flows based on the associated QoS information.
--------------------------------Start of the Next Change-----------------------------
6.x	MBS Session associations in NG-RAN Node
The following MBS Session associations are defined in the NG-RAN node to support NR MBS:
NG RAN MBS Session Resource Context: Encompasses CP and UP, transport and radio resources to support an MBS Session. For multicast it also encompasses the MBS Session state (active, de-activated) information about joined UEs. If an MBS Session Resource within a gNB serves multiple MBS service areas, as specified in TS 23.247 [x] the same NG MBS Session Resource context may be associated with multiple NG-U resources. During an ongoing multicast session, NG-U resources are setup or released by the gNB upon UE mobility or UEs leaving or joining the MBS multicast session. 
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Annex B: LS to SA2 on further outstanding issues
3GPP TSG-RAN WG3 Meeting #114bis-e	R3-22xxxx
Online, 17th - 26th January 2022

Title:	[DRAFT] LS on further outstanding issues in TS 23.247
Response to:	
Release:	Release 17
Work Item:	5MBS, NR_MBS-Core

[bookmark: _Hlk527882009]Source:	Ericsson (will be RAN3)
To:	SA2
Cc:	RAN2

Contact Person:	
Name:		Alexander Vesely
Tel. Number:	
E-mail Address:	alexander dot vesely at ericsson dot com

Send any reply LS to:	3GPP Liaisons Coordinator, mailto:3GPPLiaison@etsi.org 	

Attachments:	- 


1. Overall Description:
RAN3 would like to provide further feedback on issues contained in the latest version of TS 23.247 concerning NG-RAN.
[bookmark: _Toc83206853]7.2.3.6	Xn/N2 based handover for inactive MBS session
If the MBS session in "Inactive" state, comparing the handover procedure for the MBS session in "Active" state, the following additional procedures apply:
-	For Xn based handover, the information that MBS session is inactive is provided from the source RAN node towards the target RAN node.
-	For N2 based handover, the information that MBS session is inactive is provided from SMF towards the target RAN node.
-	For the MBS supporting NG-RAN node, the target NG-RAN establishes the shared tunnel with the MB-UPF as usual. However, as the MBS session is inactive state, the NG-RAN node will not allocate related radio resource.
-	After a handover to a not supporting MBS target RAN node, the SMF removes the associated QoS flow(s) information.
Editor's Notes: RAN confirmation is required.
NOTE: Whether the associated QoS Flow(s) are removed from UE, NG-RAN, or only resource in NG-RAN is removed is up to implementation.
RAN3 feedback
-	RAN3 does not foresee to provide an explicit indication of inactive MBS Sessions to the target gNB.
-	RAN3 further foresees that the NG-RAN node may release NG-U during deactivated multicast MBS sessions.
-	On removing associated QoS flow information upon handover to a non supporting MBS target RAN node, we would not expect associated QoS flow information to be understood by the target RAN node, therefore the SMF action seems to be superfluous, if it involves SM signalling towards the targe RAN node.


[bookmark: _Toc66391764][bookmark: _Toc70079060][bookmark: _Toc83206844]7.2.1.3 Multicast session join and session establishment procedure
NOTE 4:	A PDU Session UP activation is not triggered by the N2 SM information if it only includes information related to the multicast MBS session and associated QoS flows and is received by an MBS capable NG RAN node.
...
Editor's Note: The implication of not triggering PDU Session UP activation in NG-RAN when SMF informs the NG-RAN of UE join requires RAN collaboration.
RAN3 feedback
The implication of not triggering UP activation for the associated PDU Session at joining is that the associated PDU Session Resource Context is not established in the gNB and therefore at least the joining information needs to be provided to the UE Context in the gNB by means different than PDU Session Resource signalling on NG. RAN3 decided to use NGAP UE Context signalling for that purpose and would like to ask SA2 to confirm that approach.
[bookmark: _Toc91140520]Additional RAN3 feedback on associated PDU Sessions w/o activated UP
While NG-RAN supports MRB-only configurations, inter-NG-RAN node mobility with MRB-only configuration is not supported by current protocols RAN3 does not intend to change this principle but rather agreed to define an NG-RAN node triggered procedure to establish the UP for the PDU Session associated with the TMGI of the activated session. We ask SA2 to foresee this approach in their specifications, if necessary.
7.2.5.2	MBS session activation procedure
...
11.	If the MB-SMF finds out there are shared tunnel established, step11-15 are performed. The MB-SMF invokes Namf_MBSCommunication_N2MessageTransfer Request (TMGI, N2 SM Information (Activation, TMGI)) to the AMF for those NG-RAN nodes, which have shared tunnel with MB-UPF. This step may be performed in parallel with step 2.
NOTE 2:	The messages in steps 10a, 11 and 12 are MBS-specific and it is possible that the AMF(s) in steps 10a, 11 and 12 are not associate to any UEs involved in the multicast MBS Session.
12.	The AMF sends NGAP activation request message (N2 SM Information ()) to the NG-RAN nodes. For those UEs that have joined in the MBS Session and are in RRC-INACTIVE state, the RAN nodes perform RAN paging as specified in TS 38.300 [9].
RAN3 feedback
RAN3 decided to include in the NGAP MBS Session Activation Request message (step 12) also MBS Session parameters (basically MBS QoS flow and Session Area information) in order to guarantee consistency within NG-RAN w.r.t. MBS Session parameters and to guarantee availability of MBS Session parameters at NG-RAN in case the UP was not activated for associated PDU Sessions.

2. Actions:
To SA2 group.
ACTION: 	RAN3 asks SA2 to take the feedback provided into account

3. Date of Next TSG-RAN WG3 Meetings:
TSG-RAN WG3 Meeting#115-e	21st February - 3rd March 2022

