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1 Introduction

CB: # 70_MBS_Architecture

Nok

(session activation)

select option 1 (individual paging) or option 2 (group paging over RA) to activate an MBS session which was previously deactivated, depending on RAN2 possible support of group paging.

liaise RAN2 about feasibility of group paging.

(session deactivation)

Each NG-RAN node receives a non-UE associated message indicating that the MBS session is deactivated. 

decide between variant 2b (list of NG-RAN node ids via SMF/AMF) or variant 2c (list of NG-RAN node ids via AMF).

(QoS model, session MBR)

whether Session AMBR should be sent to the NG-RAN node and enforced as part of the subscribed UE AMBR or not should be configurable depending on MNO policy and e.g.  subject to special fee for a UE.

*****

- Chair: suggest focusing on session start/stop and QoS, AMBR; UE behavior out of RAN3 scope; downprioritize DC aspects?

- align with CB 71

- check details; revise as needed

(Nok - moderator)

Summary of offline disc R3-211026
2 For the Chairman’s Notes

Propose the following:

On QoS:

Agree TP R3-211141 (revision of R3-210162).

To be continued:

Based on SA2 progress on clarification of the concepts of Session Deactivation/Stop for multicast:

· Q1: how the relevant NG-RAN nodes involved in the MBS Session are informed of the deactivation by MB-SMF?
· Q2: handling of MBS contexts and MBS UE contexts by NG-RAN nodes for deactivated MBS Sessions?
Based on SA2 progress on clarification of the concepts of Session Activation/Start for multicast and RAN2 progress on group paging:

· Q3: how the relevant NG-RAN nodes are informed by the MB-SMF that the MBS Session has been resumed/re-activated?
· Q4: can group paging be used when MBS session is re-activated? Which Group Paging identifier to use?

· Q5: should the MBS Activation message contain the actual transmission area for “location-dependent content” MBS sessions?
Study in RAN3 the support of a RAN initiated “suspend-resume” mechanism:
· Case of inactivity and/or case of pre-emption? Whether to support? Possible standards impact or pure NG-RAN node implementation specifics?

3 Discussion

3.1 Handling of MBS Session AMBR in NG-RAN

Two possible QoS models are discussed for MBS session AMBR in tdoc 162. There is a model 1 where the MBS Session AMBR is not sent to NG-RAN node and therefore the MBS traffic does not count in the UE AMBR enforcement of the UE in the NG-RAN node. Model 1 has two drawbacks: no maximum for MBS traffic for this UE and also the variation of enforcement of the non-MBS non-GBR flows is depending on whether the serving NG-RAN node supports MBS. In model 2 the MBS Session AMBR is sent to NG-RAN node and MBS traffic counts in the UE AMBR enforcement in the NG-RAN node. The model 2 does not suffer from the drawbacks of model 1 but introduces some challenges (or probably new rules) for the UE AMBR enforcement of UEs (probably need to recalculate and isolate a non-MBS non-GBR UE AMBR enforcement).   

What is your view on these two models and the need to send MBS Session AMBR to NG-RAN node?

	Company
	Comment

	Nokia
	Model 1 has some shortcomings. It would make sense to allow also model 2 or at least give a choice to an operator which model to use. In model 2 some specification effort seems however necessary. 

	Huawei
	Need more inputs from SA2, if no special changing rule is applied for MBS, we would prefer to enforce MBS service by legacy UE-AMB 

	Samsung
	Need input from SA2. In general, we think model 1 is no problem. If UE moves to non-MBS area, CN can reconfigure UE-AMBR. 

	CATT
	Need input from SA2. In our understanding, if common radio resource is shared by multiple UEs, it seems unreasonable to limit the maximum rate per UE unless a independant radio resource is used, e.g, in a MBS non-supporting cell. However, in that case 5GC can modify UE-AMBR.

	Lenovo, Motorola Mobility
	Need input from SA2. UE AMBR is a kind of UE subscription information, RAN3 can not decide it.

	Ericsson
	What is it your refer to when you use the term “MBS Context”? The MBS session related data within the associated PDU Session Resources context in the gNB? Or the MBS Session Resource Context which controls the shared resources for the MBS Session in the gNB? 

The context data of the associated PDU Session Resource will of course need a Session AMBR under the conditions for which this information is included in a PDU Session. This information will come into play e.g. in case of individual traffic delivery in non-supporting gNBs for non-GBR MBS Sessions. Whether this is included for the MBS Session Resource is up to further SA2 discussions.

	ZTE
	Not necessary. Operator is already in full control and can always change how the network behaves based on current model and the SLA made by operator and users/verticals, i.e., easily change the per UE AMBR and per MBS AMBR, according to which delivery method being applied for one specific UE.

We can simply leave this to the business model the operators prefer, based on what we already have.

	Intel
	Agree this is more a SA2 topic

	Qualcomm
	SA2 has decided to enforce MBS Session-AMBR in UPF. We don’t benefit and business need on enforcing it in RAN.

In our understanding, UE-AMBR does not count the MBS traffic.

If proponents see some potential value, we can ask SA2.  

	
	


Any comment on the text on QoS model in TP for TS 38.300 in tdoc 162 ?

	Company
	Comment

	Nokia
	Text is OK.

	Huawei
	Need further inputs from SA2

	Samsung
	AMBR is FFS

	CATT
	AMBR is FFS

	Lenovo, Motorola Mobility
	AMBR part is FFS

	Ericsson
	no hurry, wait for SA2.

The text “When the NG-RAN node receives it, the NG-RAN node should compute at any point in time and for each UE a new non-MBS UE AMBR value derived from the UE AMBR” is a bit problematic from a scalability point of view. The NG-RAN node should of course not compute this non-MBS UE AMBR, NG-RAN should deal with the MBS Session in a low complex and well-scalable way, otherwise there is no point in introducing MBS at all. 

	ZTE
	Not necessary.

	Intel
	Wait for SA2

	Qualcomm
	Too early to discuss CR

	
	


Moderator’s summary:

Majority of companies think that whether the Session AMBR should be sent to NG-RAN and how to use it needs further discussion in SA2. I removed related part in the TP and added an FFS. The rest related to QoS seems ok and could be agreed to make some progress.
Proposal 1: agree the revised TP on QoS in draft_R3-211141.
3.2 MBS Multicast Deactivation

SA2 foresees deactivation of MBS multicast triggered from MB-SMF. MB-SMF receives the trigger itself from AF or from MB-UPF e.g. when there is no traffic for some time and needs to inform the NG-RAN nodes of the deactivation/stop of the MBS session. See TR 23.757 (1): 

The MBS Session may be stopped upon AF requests. UEs that have joined that multicast session can become IDLE.

The MBS Session may be deactivated when the MB-UPF detects no multicast data for a configurable period.. UEs that have joined that multicast session can become IDLE
For this deactivation to take place tdoc 163 raises two questions:  

Q1: how can MB-SMF inform the relevant NG-RAN nodes involved in the MBS session of the deactivation?

Q2: what should the NG-RAN node do with MBS contexts and MBS UE contexts of deactivated MBS sessions?

For Q1 SA2 does not foresee MBS context in AMF in the SMF-centric approach but MB-SMF is aware (directly or through UDR) of the SMFs involved in the MBS session. Starting from this SA2 status, tdoc 163 proposes 2 possible options: in option 1 (UE-associated) the MB-SMF inform each SMF and each SMF triggers PDU session release/modify for all UEs involved in the session. In option 2 the MB-SMF sends directly Deactivate messages to NG-RAN nodes (non-UE associated).

For Q1, please provide your view and preference between option1 and option 2?

	Company
	Comment

	Nokia
	Option 2 better because option 1 (UE associated) could lead to lots of signaling.

	Huawei
	We need first to understand the differences between MBS session release and MBS session deactivation, these concepts are not quite clear in SA2 TR as below:

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

“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:”

By reading from these description, Our understanding is that MBS deactivation is same as MBS session release from RAN side, since the RAN resource and context is required to be removed. Therefore Option 1 might be needed to remove MBS context from all associated UE, but we think more SA2 inputs are needed before we can progress in RAN side.

	Samsung
	We share the same view as Huawei. 

	CATT
	We share the same view as Huawei.

	Lenovo, Motorola Mobility
	It seems SA2 has not decided whether deactivation is needed yet. Too early to discuss it in RAN3.

	Ericsson
	It appears as if this discussion is a bit misplaced in this CB/Agenda Item. This is Session Management discussion in its purest form. Please provide comments in the proper CB/AI.

Apart from that there is an editors Note in the TR that requires coordination with RAN WGs on the items quoted by Huawei. So there is a mandate to discuss this in RAN WGs.

If we adopt the distinction between “MBS Session related information within the associated PDU Session Resource context” and “MBS Session Resource context”, as you can see in papers provided to the proper agenda item, the latter denoting the resource context for the entirety of control and user plane resource dealing within the shared RAN resources for the MBS Session, there is indeed no difference between “MBS Session release”, “MBS Session stop” and “MBS Session deactivation”.

And yes, option 2 is better for scalability reasons, there shouldn’t be any doubt about this, 5MBS should above all scale well in all aspects.

However, we don’t understand this “Both options” box. What is this? a simple ACK to this “Deactivate” would do.

	ZTE
	Same view as Huawei.

	Intel
	Same view as Huawei. Furthermore, in last RAN3 meeting, we sent an LS(R3-207059/S2-2009095) to SA2 and specifically ask for more input on activation/deactivation. Let’s get SA2 input first.

	Qualcomm
	Agree with Huawei: we should first clarify the definition of “session deactivation” with SA2.

If “session deactivation” means to remove MBS Session Resource from NG-RAN, option 2 is more efficient. If it is other meaning, we need to discuss further.

	
	


For Q1 option 2, the MB-SMF needs to be aware of the NG-RAN node IDs to send the Deactivate message to. 3 variants (2a/2b/2c) are proposed int doc 163. Please indicate which variant is your preferred and why? 

	Company
	Comment

	Nokia
	Variant 2b/2b are better because less complex and less processing intensive.

	Ericsson
	It appears as if this discussion is a bit misplaced in this CB/Agenda Item. This is Session Management discussion in its purest form. Please provide comments in the proper CB/AI.

The SMF has no notion of NG-RAN nodes. We would suggest to stay within the architectural principles of 5GC, as this also affects NGAP design principles.

	
	


Moderator’s summary:

For Q1, majority of companies think more input is needed from SA2. In general, clear definition of session deactivate and session stop seem missing in SA2 TR. 

Proposal 2: continue at next meeting.

For Q2 the proposal in tdoc 163 is that after receiving deactivation message, the NG-RAN nodes decide in which RRC state to keep the involved UEs. The NG-RAN node may move some UEs to RRC idle and will then remove their UE context. The proposal in tdoc 163 is to keep the UE MBS context for UEs which are kept RRC-connected or RRC-inactive, and to keep MBS context and N3 shared tunnel as long as there is still at least one UE in RRC connected or RRC inactive state. 

Do you agree with the above proposed handling of MBS context and UE MBS context in the NG-RAN nodes? If not explain which alternative you see.

	Company
	Comment

	Nokia
	Agree with proposals from tdoc 163.

	Huawei
	NO.

 “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:”

By reading from these description, Our understanding is that RAN resource and context for MBS (both UE associated context and shared tunnel) are required to be removed. 

	Samsung
	First need to know check SA2 decision about multicast activation/deactivation mechanism is supported or not. Then will see RAN impact.

	CATT
	Need more information from SA2.

	Lenovo, Motorola Mobility
	Same view with Samsung. 

	Ericsson
	It appears as if this discussion is a bit misplaced in this CB/Agenda Item. This is Session Management discussion in its purest form. Please provide comments in the proper CB/AI.

What is it your refer to when you use the term“MBS Context”? The MBS session related data within the associated PDU Session Resources context in the gNB? Or the MBS Session Resource Context? The N3 tunnel for the associated PDU Session Resource will be kept for CM-CONNECTED UEs. For the MBS Session Resource Context, the SA2 TR currently describes that shared N3 tunnel, the radio resources and all will be released. The gNB of course can kept within an implementation specific registry the CM-CONNECTED UEs that have joined a certain MBS Session to have it available for the next Session Start.

	ZTE
	Same view as Huawei. Need more input from SA2.

	Intel
	Same view as ZTE

	Qualcomm
	Agree with Huawei, ZTE. We should clarify with SA2 first.

	
	


Moderator’s summary:

For Q2, majority of companies think more input is needed from SA2. In general, clear definition of session deactivate and session stop seem missing in SA2 TR. 
Proposal 3: continue at next meeting.
3.3 MBS Multicast Activation

SA2 foresees activation of MBS multicast. MB-SMF receives the trigger itself from AF or from MB-UPF e.g. when traffic resumes after some time. Se TR 23.757 (1):

The MBS Session may be activated when the MB-UPF detects multicast data. When the MBS Session needs to be activated, the MB-UPFsends message to the MB-SMF. When the MB-SMF starts the MBS session activation for establishing the transmission resources, 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 MB-SMF needs to inform the NG-RAN nodes of the resume/activation of the MBS session as soon as possible so that NG-RAN nodes can e.g. refrain from sending some UEs to RRC idle state (see tdoc 164 and 465). In Tdoc 164 the MB-SMF informs all involved SMFs of the re-activation (SA2 SMF-centric approach) and then 3 options are possible to re-activate the MBS session:  

· option 1 uses UE associated signaling: SMF sends individual PDU session request/modify which generates individual paging messages

· option 2 uses non-UE associated messages from SMF to AMF including list of RRC-idle UEs. The AMF generates group paging over the group paging area of all these idle UEs.

· Option 3: the MB-SMF generates a non-UE associated message to re-activate including the full service area (if any). The AMF uses group paging over the full service area.    

Which option is your preferred and why?

	Company
	Comment

	Nokia
	Group paging should be preferably used to avoid too many radio paging load. We prefer option 2 because option 3 would page unnecessarily over a too big area, thus wasting paging capacity.

	Huawei
	Option1 is the baseline, i.e. option1 can be supported without additional specification impacts. Whether to introduce Group paging for optimization can be discussed in RAN2. 

	Samsung
	About paging, need to wait for conclusion in other WG.

	CATT
	Agree with Samsung, need to wait for conclusion in other WG.

	Lenovo, Motorola Mobility
	It seems SA2 has not decided whether activation is needed yet. Too early to discuss it in RAN3.

	Ericsson
	We have the slight suspicion that this is the wrong Agenda Item/CB! May we ask to rather comment in the appropriate one?

I guess we agree in looking at scalability issues, option 1 is a no go.

But also option 2, why this “list of UEs” to AMF? The AMF could already know, as it knows today the PDU Session IDs in the UE Context, and their SMF, the SMF centric approach is entitled to let the AMF know the MBS Session ID(s) the UE has joined. There is no need to send this to the AMF so late. Then, Session Start becomes a very simple procedure and is roughly what you show in option 3. This also goes along with the AMFs task to hold the UEs MM context, including the knowledge of the Registration Area, based on which the UE should be paged. And don’t forget the non-supporting nodes, this all should fit well together!

There is also no need for UEs in CM-Connected in a supporting node to modify the associated PDU Session, all info is already there. And if the RAN2 mechanism allows UEs to start reception even before the associated PDU Session is setup, the timing between the group paging and actual reception of MBS data can be very short. The associated PDU Session setup and modification can then be seen as a kind of post processing.

	ZTE
	Same view as Huawei.

	Intel
	Get SA2 input first

	Qualcomm
	Either option 1 or option 2 is fine. We can let RAN2 to decide between 1 and 2.

	
	


Moderator’s summary:

Majority of companies think that more input is needed for clarifying actions at session activation.

Proposal 4: continue at next meeting.

Tdoc 465 also proposes that for the “location-dependent content” the Activation message received by the NG-RAN node should contain the actual transmission area. 

Please comment on the proposal:

	Company
	Comment

	Nokia
	Agree that the activation message should contain the multicast service area when one is defined. This is the case for “location-dependent content” multicast. 

	Huawei
	Agree with Nokia

	Samsung
	Service area can be included in the session start message. Activation/deactivation is pending to SA2 decision.

	CATT
	Agree with Nokia

	Lenovo, Motorola Mobility
	 “Location-dependent content” information needs to be sent to RAN. 

	Ericsson
	We think that SA2 has not finalised yet the “Local MBS Session” concept, but we don’t expect advanced magic behind it.

	ZTE
	Agree with Samsung, area information will eventually be provided by CN, how and when will be per SA2 decision.

	Intel
	Agree with Nokia. Furthermore, RAN3 need to define/agree on what is a transmission area

	Qualcomm
	Agree with Ericsson

	
	


Moderator’s summary:

It seems one company does not agree and want SA2 to finalize “local MBS session” concept. 
Proposal 5: continue at next meeting.
3.4 Unitary Configuration in NR MBS

Tdoc 512 proposes the following as “unitary configuration”:

(1) The PTM bears of the MBS in the cells in the same/different gNB have the same RLC/PDSCH/PDCCH configuration.

(2) The PTP bears of the MBS in the cells in the same/different gNB have the same RLC/PDSCH/PDCCH configuration.

(3) The PTM bearers and the PTP bearers have the same PDSCH/PDCCH configuration. 

And proposes to reflect this over E1, F1, Xn to help service continuity and PtP-PtM switch.

Please comment on the above proposal:

	Company
	Comment

	Nokia
	We propose to take this discussion in RAN2 first. 

	Huawei
	Agree with Nokia

	Samsung
	Wait for RAN2

	CATT
	Pending to RAN2

	Lenovo, Motorola Mobility
	Agree with Nokia

	Ericsson
	Any lower layer aspects need input from RAN2 first.

	ZTE
	Same view as Nokia.

	Intel
	Agree with Nokia

	Qualcomm
	Agree with Nokia. Let RAN2 discuss first.

	
	


Moderator’s summary:

Majority of companies think this needs input from RAN2 first.

Proposal 6: wait any input/trigger from RAN2.
3.5 “Suspend-Resume” in NR MBS ?

Tdoc 610 proposes to use the equivalent of LTE suspend-resume for NR MBS where the gNB could decide to release MBS resources on its own. Two cases foreseen: no DL data at RAN for a long time (1) pre-emption between MBS sessions due to lack of radio resources (2). In order to not confuse the vocabulary, it is proposed to call this “suspend-resume” like in LTE in order to not confuse with the SA2 concepts of “deactivation/activation” previously addressed in the discussion above and in tdocs 163 and 164 (which are triggered by MB-SMF and not by gNB). 

Please comment on the proposal of tdoc 610:

	Company
	Comment

	Nokia
	This kind of suspend-resume mechanism already exists in LTE SC-PTM. In NR, this could be gNB implementation dependent. It is OK to study this but the following caveats however need to be looked up as immediate feedback: does gNB inform the UEs? Will the UEs which suddenly don’t receive their MBS session trigger application-level delivery resulting in even increased load?  

	Huawei
	Suspend-resume mechanism in LTE is introduced for MBSFN and MCE could decide to suspend/resume MBMS based on counting result for a MBSFN area. For SC-PTM, the cell list to transmit MBMS is determined by Application layer, suspend/resume is not useful anymore.

So for Broadcast which is quite similar as LTE SC-PTM, Suspend-resume mechanism is not needed.

For multicast, given that PTP and PTM are supported for multicast, the network could decide to use PTP if user number is low, we are not sure why the gNB need to suspend an ongoing MBS service.

	Samsung
	We are fine to study the suspend/resume mechanism. But if it is gNB implementation dependent, so far no standard impact foresee.

	CATT
	It is OK to study the suspend/resume mechanism, e.g, in NR, if this could be gNB implementation dependent. 

	Lenovo, Motorola Mobility
	We also tend to believe it is a more gNB implementation issue. In case of IP multicast, whether the gNB should leave the IP group may need some discussion.

	Ericsson
	We think that the gNB is free to use radio resources for other purposes if no data is received on NG-U. The UE will recognize this as no data is scheduled. Whether you can “go beyond” not scheduling data cannot be answered in RAN3. What we could discuss is whether the RAN should have the possibility to release the MBS Session Resource entirely after a while, i.e. this boils down to the question whether there should be a RAN triggere Release procedure defined.

	ZTE
	We suggest starting the study of such mechanism, from architectural perspective in RAN3. The benefits of suspend and resume comes from that:

- UE gets notified thus power saving is achieved by going to deeper sleep than DRX mechanism offers.

- network does not necessarily broadcast the PTM configuration of the related MBS, which reduces the overhead as well from network perspective.

The benefits itself are not restricted to MBSFN only.

	Intel
	We are fine to study the suspend/resume mechanism for gNB

	Qualcomm
	For suspend/resume, we can discuss in the context of RRC_INACTIVE with MBS context.

For resource preemption, it is more like a gNB implementation issue. But, we can discuss potential standard impact with low priority.

	
	


Moderator’s summary:

Majority of companies seem OK to study this suspend-resume in RAN3. Most think this can be gNB implementation specific. 
Proposal 7: agree to continue the discussion.
4 Conclusion

The following is proposed:

On QoS:

Agree TP R3-211141 (revision of R3-210162).

To be continued:

Based on SA2 progress on clarification of the concepts of Session Deactivation/Stop for multicast:

· Q1: how the relevant NG-RAN nodes involved in the MBS Session are informed of the deactivation by MB-SMF?
· Q2: handling of MBS contexts and MBS UE contexts by NG-RAN nodes for deactivated MBS Sessions?
Based on SA2 progress on clarification of the concepts of Session Activation/Start for multicast and RAN2 progress on group paging:

· Q3: how the relevant NG-RAN nodes are informed by the MB-SMF that the MBS Session has been resumed/re-activated?
· Q4: can group paging be used when MBS session is re-activated? Which Group Paging identifier to use?

· Q5: should the MBS Activation message contain the actual transmission area for “location-dependent content” MBS sessions?
Study in RAN3 the support of a RAN initiated “suspend-resume” mechanism:

· Case of inactivity and/or case of pre-emption? Whether to support? Possible standards impact or pure NG-RAN node implementation specifics?
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