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1	Discussion
A Rel-17 Work Item on NR support of Multicast and Broadcast Services was agreed in RP-201038 , and one of objectives is:
-	Assuming that the necessary coordination function (like functions hosted by MCE, if any) resides in the gNB-CU, specify required changes on the RAN architecture and interfaces, considering the results of the SA2 SI on Broadcast/Multicast (SP-190625) [RAN3]
In this contribution, the overview on NG RAN Architecture to support NR MBS is discussed.
2	Discussion
There are two baseline architectures are under discussion in SA2,
-	Baseline architecture 1: 5G MBS system architecture based on unicast 5GC; and 
-	Baseline architecture 2: 5G MBS system architecture based on dedicated MBS Function.
The overall procedures e.g. 5G MBS Session Start procedure, related to the baseline architectures are also under discussion [TR 23.757].
The overall architecture and procedures between CN and RAN are pending to SA2. 
In LTE eMBMS, MBSFN Synchronization Area and MBSFN Area are defined. an area of the network where all eNodeBs can be synchronized and perform MBSFN transmissions. MBSFN Area: an MBSFN Area consists of a group of cells within an MBSFN Synchronization Area of a network, which are co-ordinated to achieve an MBSFN Transmission. Since the MBSFN cross multiple gNB-DUs will not be supported in this release, the MBSFN Synchronization Area and MBSFN Area are not needed for 5G MBS.
MBSFN Synchronization Area and MBSFN Area are not needed for 5G MBS.
In LTE eMBMS and SC-PTM, MBMS Service Area is also used for service continuity. The MBMS SAIs belonging to MBMS Service Area of the neighbouring cell may be provided by X2 signalling (i.e. X2 Setup and eNB Configuration Update procedures) or/and OAM, and MBMS and non-MBMS cells indicate in SystemInformationBlockType15 the MBMS SAIs of the current frequency and of each neighbour frequency. Because service continuity is also important for 5G MBS, it could be better to have 5G MBS Service Area concept. For example, the SAIs of 5G MBS Service Area can be per cell basis, it could be better to configure SAIs in gNB-DU and gNB-DU provides the SAI information to gNB-CU, and gNB-CU forwards the information to neighbours for service continuity purpose. 
5G MBS Service Area should be considered, e.g. the SAIs of 5G MBS Service Area are configured in gNB-DU.
In NR, since a gNB-CU is a centralized node and MBSFN across gNBs will not be supported in this release, it is better that the multi-cell and multicast coordination resides in the gNB-CU. The 5G MBS coordination function may include admission control, deciding on whether to use unicast, SC-PTM or MC-PTM, deciding on the multicast area (cell list).
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 PTP, SC-PTM or MC-PTM;
-	deciding on the multicast area (cell list).
In LTE eMBMS, the MBMS Service Counting Function is introduced to enables the MCE to perform counting and to receive counting results per MBMS service(s) within MBSFN area(s). For 5G MBS, the assumption is the gNB already knowns the UE status on receiving a 5G MBS service when 5G MBS session starts so the the gNB can decide on whether to use unicast, SC-PTM or MC-PTM for a specific and provides the related configuration to the UE using a dedicated RRC signalling . Then there is no need to have MBMS Service Counting Function.
 No need to have MBMS Service Counting Function liked function for 5G MBS.
In LTE eMBMS and SC-PTM, MBMS Service Suspension and Resumption Function is used to suspend or resume the MBSFN transmission while keeping the MBMS context for that service in the eNB. In 5GS MBS, the suspension and resumption function may also be beneficial for PTM mode to improve the radio resource usage efficiency.
To discuss whether 5G MBS Suspension and Resumption Function is needed or not.
5G MBS needs to support multiple transmission modes i.e. PTP and PTM. For a single 5G MBS session, the PTM and PTP could be co-existed in a single cell. For example, a Multicast Radio Bearer (MRB) is established in Uu interface with both PTM mode for group scheduling the 5G MBS service to a group of UEs and PTP mode to some UEs. It makes sense to use a shared GTP-U tunnel between gNB-CU/CU-UP and gNB-DU. The GTP-U tunnel is for data transmission for both MRB and DRBs. It could enable the dynamic switch between PTM and P2P mode for a single UE within gNB-DU. And it is also beneficial to reduce the overhead and avoid unnecessary duplicated data transmission. 


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.
Since the 5G MBS coordination function resides in the gNB-CU, it should be better to reuse the existing interfaces as much as possible. The definition of new interfaces as M1/M2/M3 should be avoided.
Reusing F1, E1, Xn interfaces for 5G MBS. The necessary procedures of 5G MBS over these interfaces should be defined in RAN3.
In LTE eMBMS, The SYNC protocol is defined as a protocol to carry additional information that enable eNBs to identify the timing for radio frame transmission and detect packet loss. Every E-MBMS service uses its own SYNC entity. The SYNC protocol is applicable to DL and is terminated in the BM-SC. However, since the MBSFN is not supported crossing gNB-DUs in this release, the SYNC protocol is not needed for 5G MBS.
SYNC protocol for content synchronization is not needed at least in Rel-17.
3	Conclusion
In this contribution, the overview on NG RAN Architecture to support NR MBS is discussed. And we propose:
1. The overall architecture and procedures between CN and RAN are pending to SA2. 
1. MBSFN Synchronization Area and MBSFN Area are not needed for 5G MBS.
1. 5G MBS Service Area should be considered, e.g. the SAIs of 5G MBS Service Area are configured in gNB-DU.
1. 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.
And a text proposal to TS 38.401 is provided in Annex.
Annex (Text proposal to TS 38.401)
---------------------------------------------------------1st change-----------------------------------------------------
[bookmark: _Toc13919107][bookmark: _Toc29391469][bookmark: _Toc36560500][bookmark: _Toc45104733][bookmark: _Toc45883216]3.2	Abbreviations
For the purposes of the present document, the terms and definitions given in TR 21.905 [1] and the following apply. 
A term defined in the present document takes precedence over the definition of the same term, if any, in TR 21.905 [1].
5GC	5G Core Network
AMF	Access and Mobility Management Function
AP	Application Protocol
AS	Access Stratum 
BH	Backhaul
CAG	Closed Access Group
CHO	Conditional Handover
CLI	Cross-Link Interference
CM	Connection Management
CMAS	Commercial Mobile Alert Service
DAPS	Dual Active Protocol Stack
ETWS	Earthquake and Tsunami Warning System
F1-U	F1 User plane interface
F1-C	F1 Control plane interface
F1AP	F1 Application Protocol
FDD	Frequency Division Duplex
GTP-U	GPRS Tunnelling Protocol
IAB	Integrated Access and Backhaul
IP	Internet Protocol
MBS	Multicast and Broadcast Service
NAS	Non-Access Stratum
NID	Network identifier
NPN	Non-Public Network
PNI-NPN	Public Network Integrated Non-Public Network
O&M	Operation and Maintenance
PTP	Point to Point
PTM	Point to MultiPoint
PWS	Public Warning System
QoS	Quality of Service
RET	Remote Electrical Tilting 
RIM	Remote Interference Management
RIM-RS Remote Interference Management Reference Signal
RNL	Radio Network Layer
RRC	Radio Resource Control
SAP	Service Access Point
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]SCTP	Stream Control Transmission Protocol
SC-PTM	Single Cell Point to MultiPoint
MC-PTM	Multiple Cells Point to Multipoint
SFN	System Frame Number
SM	Session Management
SMF	Session Management Function
SNPN	Stand-alone Non-Public Network
TDD	Time Division Duplex
TDM	Time Division Multiplexing
TMA	Tower Mounted Amplifier
TNL	Transport Network Layer

---------------------------------------------------------2nd change----------------------------------------------------
[bookmark: _Toc45104757][bookmark: _Toc45883240]7.x	Support for 5G MBS
The functions for 5GS in non-split gNB case is specified in TS 38.300 [2].
In case of split gNB architecture, 5G MBS reuses the existing RAN architecture and interfaces as specified in section 6. 5G MBS coordination function resides in the gNB-CU, which includes admission control of a 5G MBS session, deciding on whether to use PTP, SC-PTM or MC-PTM, and deciding on the multicast area. A shared GTP-U tunnel is used between gNB-CU or gNB-CU-UP and gNB-DU for both PTM and PTP modes corresponding to a same 5G MBS radio bearer.
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