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1 Introduction

CB: # 16_MBS_Bearers_SessionMgmt
- ZTE

reuse current NG-RAN architecture, focus on the enhancement of N2/N3 interfaces.

study MR-DC enhancement for support of MBS.

Define term of Unicast/Multicast mode at N3 interface and term of PTP/PTM mode at Uu interface.

- PTP mode (Point-to-point) is used to transfer MBS specific control/user plane information as well as dedicated control/user plane information between the network and one UE in RRC Connected Mode. It is used only for the multicast mode of MBS.

- PTM mode (Point-to-multipoint) is used to transfer MBS specific control/user plane information between the network and several UEs in RRC Connected or RRC Inactive or Idle Mode. It is used for broadcast/multicast mode of MBS.

- Unicast mode is used to transfer MBS data packets at N3 tunnel between the UPF and NG-RAN to individual UEs via per-UE PDU sessions.

- Multicast mode is used to transfer MBS data packets at N3 tunnel between the UPF and NG-RAN to a set of UEs via per-MBS sessions.

wait for SA2 decision on whether MBS session management is UE associated or non-UE associated.

From RAN3 point of view, the shared N3 tunnel is per MBS session other than MBS QoS flow. RAN3 would like to coordinate with SA2 for this issue.

From RAN3 point of view, for a certain MBS session, only one shared N3 tunnel is established between 5GC and one NG-RAN node. RAN3 would like to coordinate with SA2 for this issue.
- QC

Support both GBR and non-GBR QoS for 5G MBS. gNB may multiplex several non-GBR QoS flows into one MRB/DRB.

Support MB PDU Session for Multicast. Each MB PDU Session is carried over one GTP-U tunnel over NG interface. 

Compare the UE-specific and non-UE specific signaling options for MB PDU session management and provide feedback to SA2.
- CATT

discuss whether UE associated signaling or non UE associated signaling should be used for MBS session setup and user plane tunnel establishment
++ Suggested guidelines/topics for discussion from Chair (looking at possible consensus):
+ UE-associated vs. non-UE-associated signaling for “session” setup – align with CB 18 (possible agreement/WA? Pending SA2? In any case, it seems NG and F1 should be aligned?)

+ Multicast data delivery from CN: shared NG-U tunnel? QoS flow? (possible WA? Pending SA2?) (merge relevant proposals from CB 15 as needed)

+ Attempt st2 TP?
(QC - moderator)

Summary of offline disc R3-205497
2 For the Chairman’s Notes
2.1 Bear and QoS model

Agree following as working assumptions: [all of them to be aligned with/confirmed by SA2]
· MBS traffic is organized as MB QoS flow

· Each MB QoS flow belongs to one MBS Session

· Each MB QoS flow is associated with a QoS profile
· 5G MBS supports both GBR and non-GBR QoS

· One Shared NG-U tunnel is used per MBS session.

2.2 Session management

To be continued in next meeting based on SA2 progress:
Session management signaling for MBS session

· NGAP: UE specific or non-UE specific

· How to reflect 5GC architecture and 5G MBS decisions (AMF/SMF) in NGAP siganlling (e.g. N2 container: UE specific or non-UE specific, etc.).
User plane establishment on NG-U
· Based on IGMP join by gNB or TNL address in N2 signaling

Agreement: RAN may request MBS session resource establishment, e.g. in handover. The signaling procedure (nested in handover signaling or new procedure) is FFS.
3 Discussion
3.1 QoS and Bearer Model

3.1.1 Bearer Model
Based on contributions [1], [2], [3], the bearer model can be summarized as below:

· MBS traffic is organized as MB QoS flow

· Each MB QoS flow belong to one MBS Session

· MB QoS flow is carried by radio bearer in air interface and N3-tunnel in backhaul

· FFS: MB QoS flow to radio bearer 
mapping 

· Each MB QoS flow is associated with a QoS profile.

Question 1:  Do you agree above bearer model for MBS?
	Company
	Yes/No
	Comment

	Nokia
	No
	We disagree with the concept of MB PDU session which is not aligned with solution 3 of SA2 TR.


	Qualcomm
	Yes
	This model should be common set of solution 2 and 3 of SA2 TR.

	Lenovo, Motorola Mobility
	Yes
	

	CATT
	Yes
	Additionally, we proposed to clarify the relationship between MBS traffic (identified by TMGI) and MBS PDU session e.g 1:1?1:N?N:1?N:N? 

	Samsung
	Yes
	

	ZTE
	Yes
	

	Huawei
	Yes
	Agree first bullet, MBS traffic is organized as multicast QoS flow;
Agree second bullet, one multicast QoS flow belong to only one MBS Session, and there could be multiple multicast QoS flows within one MBS Session;


Agree third bullet, and it is FFS for the QoS flow to Radio Bearer mapping；
Agree the fourth bullet;

	CMCC
	Yes
	Same comments as HW

	LGE
	Yes
	

	Ericsson
	
	If we draw the analogy of MBS Session with PDU Sessions, then there should be no restriction to a single flow, although one may ask if this is the common case and if this is something to be discussed in RAN3, should rather come from SA2. But having communality with PDU Session handling is for sure no failure.

Would also assume that the QoS flow included in an MBS Session should have the same properties as the one in a PDU Session, but also that is information expected to come from SA2.

MBS QoS flow to radio resource mapping, I guess we first have to look what RAN1/2 is cooking up, but for baseline I would assume that a shared NR MBS radio bearer will be defined. Whether we have to discuss mapping of MBS traffic to a “legacy” DRB, I dare to doubt, at least for the moment.

In the context of basic functionality, I don’t understand the last bullet. For delivery of 5G MBS user data, this new “shared NR MBS radio bearer” thing will be used. Anything that comes on top of that should discussed in other contexts.


	Huawei2
	
	About the FFS part in bullet 3, I removed the (MRB/DRB), as it is up to RAN2 progress, and share the view with E/// doubt about mapping MBS traffic to “legacy” DRB.



Moderator Summary

No fundamental disagreement opinion was received. Some concerns on the flow to session mapping and flow to radio bearer mapping can be resolved by changing the wording. The terminology was also updated to align with SA2. The overall bearer model also depends on SA2 decision. 
Agreement: take the following working assumption for MBS bearer model:

· MBS traffic is organized as MB QoS flow

· Each MB QoS flow belongs to one MBS Session

· MB QoS flow is carried over radio bearer in air interface and N3-tunnel in backhaul

· FFS: MB QoS flow to radio bearer mapping 

· Each MB QoS flow is associated with a QoS profile.

3.1.2 QoS model
LTE eMBMS only supports GBR QoS. 5G MBS is supposed to support more diverse services and more dynamic resource allocation. We may need to support both GBR and non-GBR QoS. 
Question 2: Do you agree 5G MBS to support both GBR and non-GBR QoS?
	Company
	Yes/No
	Comment

	Nokia
	Yes.
	This is a + for 5MBS.

	Qualcomm
	Yes
	

	Lenovo, Motorola Mobility
	Yes
	

	CATT
	Yes
	

	Samsung
	Yes
	

	ZTE
	Yes
	

	Huawei2
	Yes/FFS
	up to SA2 discussion

	CMCC
	Yes
	

	LGE
	Yes
	

	Ericsson
	
	I guess we can state that we haven’t heard otherwise, but is RAN3 the group to decide on that?


Moderator summary

Most of the companies agree with support non-GBR QoS. At least no opposing opinion is received. This also depends on SA2 decision. 

Agreement: take the following working assumption:
· 5G MBS supports both GBR and non-GBR QoS.
3.1.3 NG/N3 tunnel
In MBS multicast mode, MBS traffic delivery over N3 tunnel has following options:

· Option 1: Non-UE specific GTP-U tunnel shared by multiple UEs (i.e. shared delivery in SA2 TR)
· Option 2: UE specific GTP-U tunnel for single UE (i.e. individual delivery in SA2 TR)
· Option 3: both UE specific and non-UE specific GTP-U tunnels.

The decision for this depends on SA2. But it is still useful to gather RAN3 opinion on this. If need, we may also send our RAN3 opinion to SA2 via LS. 
Question 3: Which N3 tunnel option do you prefer, for MBS multicast mode? If option 3 is preferred, please specify the condition for tunnel type selection.
	Company
	Option #
	Comment

	Nokia
	Wait SA2
	Your Option 2 not crystal clear to me, I suppose this refers to the individual MBS delivery? Support of individual MBS delivery (operating mode 1 in Nokia paper) is subject to SA2 decision. So we suggest to wait SA2 before answering this question. 

	Qualcomm
	1 or 3
	Yes, this is individual MBS delivery. We don’t have unified terminology now.
Shared tunnel is needed for sure. It is FFS and pending on SA2 whether UE specific tunnel is used in addition.

	Lenovo, Motorola Mobility
	1
	We support to have Non-UE specific GTP-U tunnel shared by multiple UEs.
Option 3 is confusing. ‘non-shared (UE specific) GTP-U tunnels’ should be ‘non-UE specific or shared GTP-U’?

	CATT
	1 
	The multicast mode is not clear to us, it may refer to multicast traffic or multicast delivery mode?  If it refers to multicast traffic, according to SA2, there are two kinds of MBS traffic delivery method: 5GC Individual MBS traffic delivery method and 5GC Shared MBS traffic delivery method, and as for the former, no conclusion to support it in SA2, but if it is also supported, does it mean option 3 is already supported?

	Samsung
	1 or 3
	We think at least the non-UE specific tunnel is needed. Not sure about 1 or 3,   can wait for SA2 further decision.

	ZTE
	1
	Agree with Len’s view. So, in order to avoid confusing, MBS data transmission is only allowed on shared N3 tunnel. In other way, if MBS data is transmitted on legacy N3 tunnel, RAN3 shall think it is legacy data (legacy PDU session)

	Huawei
	1 
	It is beneficial to have non-UE specific GTP-U tunnel shared by multiple UEs.

	CMCC
	1 or 3
	At least for shared tunnel

	LGE
	1 slightly
	Wait for SA2 for the decision

	Ericsson
	
	Reservation to state anything on that right now. And reservation to even discuss about option 2. But we can assume shared transport on NG-U towards a gNB. (Wasn’t that discussed also in other CBs? I feel like repeating myself)


Moderator Summary

Shared tunnel seems to be agreeable. UE specific tunnel depends on SA2. This question is covered by CB#15 too. Let’s rely on SA2 for this question.

The N3 tunnel could be either per MBS Session or per MB QoS flow [2]: 
· Option 1: GTP-U tunnel per MB QoS flow
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· Option 2: GTP-U tunnel per MB PDU Session
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· Option 3: Both option 1 and option2 are used

· Option 4: GTP-U tunnel per MB QoS flow list

· Option 1 and 2 can be thought as special cases of this option.

Question 4: Which N3 tunnel option do you prefer? If option 3 is preferred, please specify the condition for tunnel type selection.
	Company
	Option #
	Comment

	Nokia
	Option 2*
	There is one shared tunnel per MBS session. Please rephrase MB PDU Session into MBS session as shown in the figure.

	Qualcomm
	Option 4
	This option is similar to unicast PDU session and is flexible.

	Lenovo, Motorola Mobility
	Option 2
	We support one shared tunnel per MBS session.

	CATT
	Option 2
	Option 2 is fine to us,  but for option 4, based on what characteristics is the MB QoS flow list grouped together? 

	Samsung
	Option 2
	Per session is fine.

	ZTE
	Option 2
	We share Leno’s view.

	Huawei
	Option 2
	One shared tunnel per MBS session is enough.

One MBS Service map to one MBS Session, one MBS Session can include multiple multicast QoS flows, one MBS Session uses one shared GTP-U Tunnel.



	CMCC
	Option 2
	Per-session granularity is fine

	LGE
	Option 2
	GTP-U tunnel per MBS Session. Please rephrase the text of option 2. 

	Ericsson
	
	If we draw the analogy from PDU Sessions, I would go for shared transport per MBS Session. But probably this needs input from SA2?


Moderator summary

Almost all the companies agree with shared tunnel per MBS session. 
Agreement: take following working assumption:
· One Shared NG-U tunnel is used per MBS session.

3.2 Session management signaling
3.2.1 MBS Session establishment
Based on current SA2 TR, broadcast mode may not be supported in R17 and if there is any change in SA2 discussion about support for MBS broadcast mode, RAN3 can discuss later. Here, we discuss MBS multicast mode in RAN3 first.

To discuss the session management signaling, we have following architecture assumption:
· MBS Session is management by MB-SMF, which may and may not be same as unicast SMF

· The N2 container for MBS session management signaling is forwarded between NG-RAN and SMF by AMF.

In MBS multicast mode, two kinds of MBS context shall be established in UE and NG-RAN using session management signaling:
· MBS session context
· Shared by multicast UEs
· UE MBS context, including, e.g. 

· MB QoS flows the UE are receiving

· Association with unicast.

Following are options for MB session management signaling:
· Option 1: two step establishment (non-UE specific signaling for MBS session establishment)
· Step 1: establish MBS session using non-UE specific NGAP signaling and non-UE specific N2 container. A set of new NGAP messages have to be defined for MBS Session Resource management. N2 containers between NG-RAN and MB-SMF are carried by these new messages.
· Step 2: establish UE specific MBS context using UE specific signaling

· Option 2a: single step establishment using UE specific NGAP and non-UE specific N2 container
· The N2 container of MBS session management signaling is included in UE specific PDU session management signaling, e.g. PDU Session Resource Modification Request. 
· Option 2b: single step establishment using UE specific NGAP and UE specific N2 container

· In this option, the MB session specific IEs are added into existing N2 container

· Option 3: other solution.

Question 5: Which MBS session management signaling option do you prefer? Please also describe the advantage of your preferred option. Comments on the pros and cons of the other options are welcome.
	Company
	Option #
	Pros and cons

	Nokia
	Option 2
	This question overlaps with Come Back #18. Can you let it to CB# 18 which has not much left?

	Qualcomm
	Option 2
	I noticed the duplication and send email in reflector to ask chairman and rapporteur opinion. CB#18 is for mobility. This question is for session management. This CB is for session management.

	Lenovo, Motorola Mobility
	Option 1
	The MBS session is common for multiple UEs. It is more efficient to use non-UE associated signaling to establish the MBS Context and shared tunnel. 

	CATT
	Option 1
	The non-UE specific signaling can be used to establish MBS context in NG-RAN to support MBS reception for idle UE

	Samsung
	Option 3?
	We think the UE specific PDU session can be setup before a common MBS common signaling is sent.  And it is benefit to add some specific IEs related to MBS service. 

	ZTE
	Option 2
	However, I wonder it depends on SA2’s decision

	Huawei
	Option 2
	Option 2 is fine, however, it depends on SA2’s decision.

	CMCC
	Option 2
	But MBS session establishment needs confirmation with SA2

	LGE
	
	Depending on SA2’s decision

	Ericsson
	
	Overlap with other CBs, true.
And the question would be what the nature of such a MBS Session would be. Would an MBS Session be created as soon as a “distribution tree” is established, with “active” and “inactive” states of that session, dependent on user data delivery ongoing?
Quite detailed questions following, do we need to discuss this already? Like UE-associated signaling: it is for sure not UE-associated signaling, but could make use of the same “connection-oriented” principles, so that you might call it “MBS Session - associated” signalling.

And I would expect MBS Session related data also to be part of the UE Context.


Moderator summary

5 companies prefer option 2. 2 companies prefer option 1. 2 companies prefer to wait for SA2. Let’s wait for SA2 decision and make RAN3 decision in next meeting.
Conclusion: To be continued in next meeting. 
3.2.2 User plane establishment
User plane is established after or during the MB session establishment. There are at least two options in user plane establishment:
· Option 1: IGMP Join by NG-RAN

In N2 container of MBS Session management signaling, MB-SMF tells the IP multicast address to NG-RAN. NG-RAN joins the multicast tree by IGMP Join message. 
· Option 2: GTP-U tunnel establishment per TNL in N2 container

In the response message of MBS Session resource establishment, NG-RAN provides the DL TNL address to MB-SMF in N2 container. GTP-U tunnel is established between NG-RAN and UPF per the TNL address.
· Option 3: other

Question 6: Which user plane establishment option do you prefer? If option 1 is preferred, please also share your view on which gNB entity (CU or DU) initiates the IGMP join.
	Company
	Option #
	Comment

	Nokia
	Option1 and Option2
	Both could be supported. Contribution driven.

	Qualcomm 
	Option 2
	

	Lenovo, Motorola Mobility
	Option1 and Option2
	No strong view, pending to SA2. In option 1, gNB-CU-UP initiates the IGMP join. 

	CATT
	Slightly prefer option 1
	For shared MBS tunnel, option 1 is more reasonable, as it can bring higher transport efficiency than option 2, e.g, for option 2, it is required for MBS-UPF to transmit separate copies to each involved gNB-CU-UP.

	Samsung
	Option 1
	CU initiates the IGMP join.

	ZTE
	Option1 and Option2
	Depending on SA2’s decision.

	Huawei
	Option1 and Option2
	Both could be supported, but depends on SA2’s conclusion.

	CMCC
	At least option 2
	IP multicast solution may not be easily supported in the practical deployment

	LGE
	
	Depending on SA2’s decision

	Ericsson
	
	I expect SA2 to contact us on that.


Moderator summary
4 companies think both options are needed. Two companies think at least option 2 is needed. Two companies prefer option 1. One company expects SA2 contact us on this.

Conclusion: to be continued in next meeting.

3.2.3 NG-RAN requested MBS Session establishment

Typically, MBS Session Resource establishment is initiated by 5GC (AMF/SMF). Paper [3] listed a signaling option 2B (NG-RAN requested MBS user plane establishment). It is also possible that NG-RAN requests MBS Session resource establishment including both context establishment and user plane establishment. 

Question 7: Would you like to support NG-RAN requested MBS Session Resource establishment? 
	Company
	Option #
	Comment

	Nokia
	No
	However, option 2B (UP setup requested by gNB) is ok but again, this UP establishment is overlapping CB#18. Can you leave it to CB#18? 

	Qualcomm
	Yes
	Based on the comment, I think Nokia answer should be “Yes”. If MBS session context is already in target, the establishment could be just UP. Otherwise, it should be full MBS Session Resource establishment.

	Lenovo, Motorola Mobility
	Yes
	One use case is handover, the target gNB may join or request the MBMS session setup to core network.

	CATT
	Yes
	For service continuity (i.e. path switch), NG-RAN requested MBS Session establishment should be supported.

	Samsung
	Yes
	Agree with Lenovo.

	ZTE
	No
	For unicast PDU Session establishment, it is triggered by 5GC, we think MBS session establishment can also follow legacy method. And if RAN triggers it due to handover, it is the nested procedures.


	Huawei
	FFS
	During handover, in case the MBS Session is not ongoing in the target gNB, the MBS Session resource could be established after/during path switch. 

It is also possible to enable the target gNB to perform MBS session resource establishment after UE access to the target gNB and before triggering path switch, it is FFS pending to SA2 discussion. 


	CMCC
	Yes
	For the handover case, in case of the MBS session was not setup in the target gNB, it could send out the request to 5GC

	LGE 
	Yes
	Agree with the handover case

	Ericsson
	
	This is related to mobility scenarios, I assume.



Moderator summary
It seems that all the companies agree RAN requested MBS session User Plane resource establishment is useful at least for handover. For the actual signaling, there are different options, which can be discussed in the future meetings.
Conclusion: RAN may request MBS session resource establishment, e.g. in handover. The signaling procedure (nested in handover signaling or new procedure) is FFS.

4 References

[1] R3-204703 QoS/bearer model and session management, Qualcomm Incorporated
[2] R3-204648 Discussion on the NG-RAN architecture enhancement for MBS, ZTE

[3] R3-205141 Discussion on MBS session management, CATT
[4] 3GPP TR 23.757 Study on architectural enhancements for 5G multicast-broadcast services

�Huawei: up to RAN2 L2 discussion.


�With the terminology alignment, I think it is aligned with SA2 and can be common set of SA2 solution 2 and 3. Please let us know if you see any issue.


�Agree. There can be multiple flows per MBS session. 


The second bullet currently is general to cover both 1:1 and n:1 mapping of flow to MBS session. 


�MB PDU Session terminology doesn’t exist in SA2 AFAIK


�Yes, I think n:1 mapping should be supported, similar to unicast PDU session. This depends on SA2. So, I made bullet 2 general to 1:1 and n:1.


�Agree


�Agree. The rapporteur has proposed to remove MRB/DRB in 3rd bullet.


�For this one, I wanted to clarify that QoS profile is per QoS flow (instead of per MBS Session), to analogue unicast PDU session.


�Agree. We can keep it open for now.


�So, we share same view: this function is needed. On the signaling details (new procedure or nested in handover signaling) can be discussed in the future.


�So, similar to ZTE, you agree this function is needed in handover. The signaling details can be discussed in the future.


�Yes. Mobility is the major use case.
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