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1 Introduction

CB: # 15_MBS_Architecture

- ZTE (4649)

support the necessary coordination function (e.g., radio resource (re)configuration, transmission mode switching, mobility and service continuity) for MBS in NG-RAN.

For NR MBS, the gNB-CU provides the necessary coordination function (e.g., MBS session management, MBS context management).
- HW

Reuse existing NG-RAN Architecture to support NR MBS, i.e. gNB connecting to 5GC via NG interface.

It is up to the gNB to make the decision on whether to use PTP or PTM.

Further discuss whether gNB-CU or gNB-DU to make the decision on PTP and PTM.

Support shared NG-U tunnel for a MBS service.

Further discuss how to support MBS session management over NG and F1 interfaces in conjunction with SA2 progress.

Further discuss the impacts by group paging for NG interface and F1 interface in conjunction with SA2 progress.

Support shared F1-U tunnel for PTM transmission for multiple UEs.

Further discuss the Xn impacts based on the discussion of Security Continuity.
- QC

UP data is delivered from MB-UPF to NG-RAN as MB QoS flow over N3-tunnel.

For 5G MBS, the control plane signalling between RAN and 5GC is delivered over N2 interface via AMF. The MB session management signalling is carried as container between NG-RAN and SMF.

For a QoS flow, gNB-CU decides to deliver it over MRB or DRB in each cell of the broadcast area.

For a PDCP PDU of MRB, gNB-DU delivers it to UE via either PTM or PTP.

5G MBS uses same protocol stack as unicast, from RAN3 perspective.
- Intel

To support MBS in 5GC, there is no need to introduce an MCE equivalent network element to handle MBS control signaling. All MBS related signalling from AMF and be handled by gNB-CU.

gNB-CU should be the logical node that decides on use of PTP or PTM, based on the information provided by AMF and report from gNB-DU.
- Nok

no MCE function and node is needed in RAN architecture in Rel-17
- Vv

MBS service can be provided via either M-gNB or S-gNB without configuring the unicast PDU session of a unicast service via either M-gNB or S-gNB.

Discuss whether the security context can be provided to a UE without a unicast bearer or a NAS signalling transmission.

Discuss which of the following MBS delivery methods are supported:

- CN-to-gNB is via PTM, gNB-to-UE is via PTP.

- CN-to-gNB is via PTM, gNB-to-UE is via PTM.

- CN-to-gNB is via PTP, gNB-to-UE is via PTP.

- CN-to-gNB is via PTP, gNB-to-UE is via PTM.
- Len,Moto

overall architecture and procedures between CN and RAN are pending to SA2. 

MBSFN Synchronization Area and MBSFN Area are not needed for 5G MBS.

5G MBS Service Area should be considered, e.g. the SAIs of 5G MBS Service Area are configured in gNB-DU.

5G MBS coordination function resides in the gNB-CU, which at least includes

-
admission control of a 5G MBS Session;

-
deciding on whether to use unicast, SC-PTM or MC-PTM;

-
deciding on the multicast area (cell list).

No need to have MBMS Service Counting Function liked function for 5G MBS.

To discuss whether 5G MBS Suspension and Resumption Function is needed or not.

A shared GTP-U tunnel can be used between gNB-CU/CU-UP and gNB-DU for both PTM and PTP modes corresponding to a same 5G MBS Session/bearer.

Reusing F1, E1, Xn interfaces for 5G MBS. The necessary procedures of 5G MBS over these interfaces should be defined in RAN3.

SYNC protocol for content synchronization is not needed at least in Rel-17.
- E///

Acknowledge and agree that work on Rel-17 NR Multicast and Broadcast Services WI does not require to introduce a new NG-RAN entity
- SS

MBS specific information is required in F1 to support MBS service for coordination function residing in gNB-CU. It is proposed to add MBS Session related procedure in to F1.

For shared delivery method is used for PTP and PTM transmission, in user plane, gNB-CU-UP joins IP multicast to receive MBS content from CN.

No SYNC header or a new simple header is fine if no need to sync transmission among different gNB-DUs.
- CMCC

Solutions for MBS should consider the new requirements and scenarios

RAN should also use the terminology of 5GC individual/shared MBS delivery method and PTP/PTM delivery method in the future discussion.

Regardless of the final architecture selected by SA2, a common N3 tunnel between NG-RAN and UPF should be used to transport MBS service for a set of UEs for the shared MBS traffic delivery method.

The existing NG-RAN architecture for unicast services can be re-used to support MBS.

NG-RAN node should be responsible for the decision making of PTP and PTM mode switching。
Discuss the enhancements of NG and Xn interfaces taking SA2 input into account.
- CATT

Start studying RAN related issues without waiting for result of architecture selection from SA2.

Liaise SA2 to clarify the issue #1 related to MBS session management.

For the MBSFN transmission, the coordination function should be located in gNB-CU, and some function allocation should be limited to one DU, as follows：
- The admission control and the allocation of the radio resources used by all related cells in one DU;

- Counting and acquisition of counting results for MBMS service(s);

- Suspension and Resumption of MBMS session(s) in one DU;
++ Suggested guidelines/topics for discussion from Chair (looking at possible consensus):
+ (Chair: RAN3 can probably start on RAN-related issues independently from SA2)

+ Agree on terminology

+ Agree that no MCE is needed (i.e. reuse current NG-RAN “unicast” arch.)

+ No need for SYNC in Rel-17? (possible agreement/WA?)

+ Multicast data delivery from CN: shared NG-U tunnel? QoS flow? (possible WA? Pending SA2?) (suggest to discuss in CB 16)

+ CU-DU split discussion:

+ - Need for coordination function in scope of Rel-17 WID? If so, in gNB-CU? (possible agreement/WA?)

+ - Decision between PTP/PTM in gNB-CU? (possible agreement/WA?)

+ - CU-UP joins multicast session to receive multicast/broadcast content? (possible agreement/WA?)

+ - Admission control in gNB-DU? (possible agreement/WA?)

+ - F1 impacts: “session” signaling? Others?

+ Whether to consider DC aspects?

+ Other issues: paging? Security context to UE?

+ Initial discussion on possible Xn impacts? (more specific aspects covered in other CBs)

+ Start st2 BL CRs (for TS 38.401 and 38.300) (FFSs as needed)

+ Attempt st3 BL CRs (at least for NGAP, F1AP?) (lots of FFSs)
(HW - moderator)

Summary of offline disc
2 For the Chairman’s Notes
Propose the following:
R3-20xxxa, R3-20xxxc merged

R3-20xxxc rev [in xxxg] – agreed

R3-20xxxd rev [in xxxh] – agreed

R3-20xxxe rev [in xxxi] – agreed

R3-20xxxf rev [in xxxj] – endorsed

Propose to capture the following:

Agreement text…
Agreement text…

WA: carefully crafted text…

Issue 1: no consensus

Issue 2: issue is acknowledged; need to further check the impact on xxx. May be possible to address with a pure st2 change. To be continued…

3 Discussion
3.1 Terminologies
3.1.1 PTP and PTM

In TR 23.757 [1], the terminologies of PTP and PTM are described as:
	From the viewpoint of RAN, (in the case of the shared delivery) two delivery methods are available for the transmission of MBS packet flows over radio:
-
Point-to-Point (PTP) delivery method: a RAN node delivers separate copies of MBS data packet over radio to individual UE.

-
Point-to-Multipoint (PTM) delivery method: a RAN node delivers a single copy of MBS data packets over radio to a set of UEs.

A RAN node may use a combination of PTP/PTM to deliver an MBS packet to UEs.

NOTE 2: The PTP and PTM delivery methods are defined in RAN WGs and they are listed here for reference only.


Based on the description above, the PTP and PTM are delivery method over the radio, and similar view could be found in many papers, e.g. [Nokia R3-204841], [ZTE R3-204648] and [HW R3-204689], even in [vivo R3-204885] it is understood that gNB-to-UE via PTP or PTM is their prioritized aspect. 

Proposal 1: use the PTP and PTM as the delivery method over the radio:
-
Point-to-Point (PTP) delivery method: a RAN node delivers separate copies of MBS data packet over radio to individual UE.

-
Point-to-Multipoint (PTM) delivery method: a RAN node delivers a single copy of MBS data packets over radio to a set of UEs.

Please companies provide your view on the Proposal, if any.
	Company
	Comment

	Huawei
	Support Proposal1, to use the PTP and PTM only for transmission over the radio.

	
	

	
	


3.1.2 Unicast PDU Session and MBS PDU Session

Based on the submitted papers, we see different companies have slightly different views on the Session related terminologies, it is needed to have an aligned terminologies to be used during RAN3 discussion.

Proposal 2: use the following terminologies in RAN3 discussion:

· Legacy Unicast PDU Session: per UE PDU Session without MBS related information. 

· MBS PDU Session: the session to carry MBS data, i.e. RAN is aware of the related MBS information.
Note: it could be non-UE associated MBS PDU Session, or enhanced per UE PDU Session (with MBS info), up to SA2 decision. 
· MBS PDU Session Delivery methods: shared tunnel, per UE tunnels.

Please companies provide your view on the Proposal, if any.
	Company
	Comment

	Huawei
	ok

	
	

	
	


3.2 RAN Architecture
It is quite aligned among the submitted papers on RAN Architecture, e.g.:

· [HW R3-204689]: Reuse existing NG-RAN Architecture to support NR MBS, i.e. gNB connecting to 5GC via NG interface.
· [ZTE R3-204648]: reuse current NG-RAN architecture, focus on the enhancement of N2/N3 interfaces.
· [QC R3-204702]: RAN architecture can be same for the two SA2 candidate architectures. 5G MBS uses same protocol stack as unicast, from RAN3 perspective.
· [Intel R3-204744]: there is no need to introduce an MCE equivalent network element to handle MBS control signalling. All MBS related signalling from AMF and be handled by gNB-CU.

· [ZTE R3-204649]: CU-CP, is the RAN function entity that is responsible for 1) MBS session management between 5GC and NG RAN; 2) MBS context management in RAN.
· [Nokia R3-204843]: we don’t see a justification for introducing such an MCE node but also such function in the NG-RAN architecture. Proposal: Agree that no MCE function and node is needed in RAN architecture in release 17.
· [Lenovo R3-204920]: The overall architecture and procedures between CN and RAN are pending to SA2. Reusing F1, E1, Xn interfaces for 5G MBS.

· [E/// R3-205032]: work on Rel-17 NR Multicast and Broadcast Services WI does not require to introduce a new NG-RAN entity. The absence of a dedicated MBS coordination node does not preclude standardized support of SFN above gNB-DU level, if required in future releases.
· [CMCC R3-205444]: The existing NG-RAN architecture for unicast services can be re-used to support MBS.
Based on these inputs, seems there is a common understanding to reuse the existing NG-RAN Architecture to support NR MBS, and no MCE function and node is needed in RAN architecture in release 17.
Proposal 3: Use existing NG-RAN architecture to support NR MBS.

Please companies provide your view on the Proposal, if any.
	Company
	Comment

	Huawei
	Support.

	
	

	
	


Proposal 4: No MCE function and node is needed in RAN architecture in release 17

Please companies provide your view on the Proposal, if any.
	Company
	Comment

	Huawei
	Support.

	
	

	
	


3.3 Multicast data delivery from CN
Note this discussion is subject to the overlapping aspect in CB#16.
For the Delivery methods of a MBS PDU Session, there are two terminologies in the TR 23.757

· 5GC Individual MBS traffic delivery method: 5G CN receives a single copy of MBS data packets and delivers separate copies of those MBS data packets to individual UEs via per-UE PDU sessions.

· 5GC Shared MBS traffic delivery method: 5G CN receives a single copy of MBS data packets and delivers a single copy of those MBS packets packet to a RAN node, which then delivers them to one or multiple UEs

There are also several companies shows the preference on the shared tunnel delivery method:

· [HW R3-204689]: Support shared NG-U tunnel for a MBS service.
· [ZTE R3-204648]: For a certain MBS session, only one shared N3 tunnel is established between 5GC and one NG-RAN node

· [QC R3-204702]: The user plane data is delivered from MB-UPF to NG-RAN as MB QoS flow shared by a group of UEs over N3-tunnel. 

· [CMCC R3-205444]: Regardless of the final architecture selected by SA2, a common N3 tunnel between NG-RAN and UPF should be used to transport MBS service for a set of UEs for the shared MBS traffic delivery method.
· [Nokia R3-204845]: The NG-RAN node directly signals to the MB-SMF to request the setup of the N3 shared tunnel. Message used is FFS.
Proposal 5: using 5GC Shared MBS traffic delivery method from the CN to a gNB.
· 5GC Shared MBS traffic delivery method: 5G CN receives a single copy of MBS data packets and delivers a single copy of those MBS packets packet to a RAN node, which then delivers them to one or multiple UEs

Please companies provide your view on the Proposal, if any.
	Company
	Comment

	Huawei
	Support.

	
	

	
	


3.4 Decision on PTP and PTM

3.4.1 CN or RAN to make decision on PTP and PTM
For a MBS PDU session, upon receiving the data from CN, the RAN node will deliver the data towards the UEs via PTP or PTM, there has to be a node to make the decision on which transmission method to use over the radio. Based on the inputs from companies, seems there is a common understanding that the gNB will make the decision on using PTP or PTM over the radio.

· [HW R3-204689]: It is up to the gNB to make the decision on whether to use PTP or PTM.
· [ZTE R3-204649]: support the necessary coordination function (e.g., radio resource (re)configuration, transmission mode switching, mobility and service continuity) for MBS in NG-RAN.

· [CMCC R3-205444]: NG-RAN node should be responsible for the decision making of PTP and PTP mode switching
· [Nokia R3-204846]: the switching decision point between modes 2 and 3 is the NG-RAN node
· Multicast MBS payload delivered over MBS N3 (shared) path and radio PtP (mode 2)

· Multicast MBS payload delivered over MBS N3 (shared) path and radio PtM (mode 3)

· [E/// R3-205034]: In Rel-17, if the multicast transport functions of the 5GS are used, the control user plane functions to provide 5G MBS user data either in PTP or PTM fashion resides completely within NG-RAN.

· [LGE R3-205253]: The NG-RAN performs change of MBS delivery between PTM and PTP.

· [SS R3-205398]: RAN node determines the PTM or PTP based on the count of UEs who are interested in the same content, UE location, and other factors.
Proposal 6: gNB to make the decision on using PTP or PTM transmission over the radio.
Please companies provide your view on the Proposal, if any.
	Company
	Comment

	Huawei
	Support.

	
	

	
	


3.4.2 CU or DU to make decision on PTP and PTM
Note this discussion is subject to the overlapping aspect in CB#19.

There are different views on which node to make the decision of PTP and PTM:

Option 1: DU to make the decision

· [CATT R3-205121]: It should be supported that the gNB-DU triggers the Uu mode switch procedure between PTP and PTM, if the PTM (MB-)N3 tunnel already exists.
· [ZTE R3-205244]: DU deciding delivery mode brings shorter switching latency.

· [HW R3-204692]: option 2 (DU to make decision) is slightly preferable due to switching latency for cases that the mode switching is determined based on layer 1 related information (e.g. beam or channel conditions).
Option 2: CU to make the decision

· [Intel R3-204744]: Since gNB-CU is the central unit that controls the operation and configuration of one or more gNB-DU, then gNB-CU should be the logical unit that configure and control the gNB-DU to transmit in PTP or PTM.

· [LGE R3-205253]: Assuming that the gNB-CU has the necessary coordination function, it decides to switch the MBS delivery between PTM and PTP.

· [SS R3-205398]: One of the main factors for CU to be considered for the decision is the count of UE who are interested in the same content. For the switch from PTM to PTP, when UEs receiving the specific same content via multicast, CU gets the count of UEs interested in such content and find that it is below than the threshold, and then CU decide to switch PTM to PTP.
Option 3: CU configures the allowed delivery methods, DU makes the decision among the allowed ones
· [QC R3-204702]: For a MB QoS flow, gNB-CU decides to deliver it over MRB or DRB in each cell of the broadcast area. For a PDCP PDU of MRB, gNB-DU delivers it to UE via either PTM or PTP.
· [Lenovo R3-204921]: It is up to the gNB-CU makes the decision on which modes is configured to the UE i.e. PTP mode only, SC-PTM mode only, MC-PTM mode only, or both PTP and SC-PTM/MC-PTM modes. PTM and PTP Switching function resides in gNB-DU to enable more dynamic switching between PTM and PTP mode.
3 companies supports option1, 3 companies support option2, and 2 companies support option3, considering that there is an overlapping discussion in CB#19, and these options seems pending to L2 architecture discussion in RAN2, it is proposed to put this discussion FFS in this CB.

Proposal 7: it is FFS on CU or DU to make the decision, subject to CB#19 discussion.
Please companies provide your view on the analyses, if any.
	Company
	Comment

	Huawei
	Support.

	
	

	
	


3.5 Other issues

3.5.1 Need for SYNC

It is described in the WID that no standardized support specifically for SFN, is provided in this WI. And there are several companies mentioned in their papers that there is no need to use SYNC in this release:

· [Lenovo R3-204920]: SYNC protocol for content synchronization is not needed at least in Rel-17.

· [SS R3-205396]: No SYNC header or a new simple header is fine if no need to sync transmission among different gNB-DUs.

Proposal 8: No need for SYNC for this release.

Please companies provide your view on the Proposal, if any.
	Company
	Comment

	Huawei
	No need.

	
	

	
	


3.5.2 DC aspects

In the WID, the following statement can be found:
Architecture: it is the one in Figure 4.1-1 in TR 23.757 v0.2.0: High level MBS architecture, with the further restriction that only NR in NG-RAN (i.e. connected to 5GC) is considered as RAT. Consequently, in addition to in NR SA, there should be no reasons preventing the use of the feature standardized in this WI in case of MR DC configurations in the MCG when the MN is a gNB (NE-DC, NR DC).

Observation：based on the WID, the rel-17 WI is only related to NR SA, and MR-DC MCG case.
There are two companies mentioned SCG transmission:

· [ZTE R3-204648]: receive normal service at MN and simultaneously receive MBS service at SN.

· [vivo R3-204885]: the MBS reception should be supported via either M-gNB (i.e. MN (Master Node)) or S-gNB (i.e. SN (Secondary Node)).

Considering of the work load, it is suggested to support the basic functions first, and deprioritize the discussion of MBS transmission over SCG in this release.

Proposal 9：Deprioritize the discussion of transmission MBS via SCG in release-17.
Please companies provide your view on the Proposal, if any.
	Company
	Comment

	Huawei
	Support to deprioritize the DC related discussion.

	
	

	
	


3.5.3 Group Paging

Based on SA2 TR, group paging may be needed in some SA2 solutions, one company mentioned it in the submitted paper:
· [HW R3-204689]: Further discuss the impacts by group paging for NG interface and F1 interface in conjunction with SA2 progress.

As it is subject to SA2 selected solution, it is better to further discuss the group paging aspects after SA2 progress.

Proposal 10: Further discuss the impacts by group paging for NG interface and F1 interface after SA2 progress.

Please companies provide your view on the Proposal, if any.
	Company
	Comment

	Huawei
	Subject to SA2 progress.

	
	

	
	


4 Conclusion, Recommendations [if needed]
If needed
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