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1. Introduction 
This paper discusses the RAN architecture for 5G MBS based on SA2 discussion.
2. SA2 discussion on 5G MBS architecture

Two architecture options are under discussion in SA2.
2.1 Architecture 1

This architecture is defined in section 6.3 and annex A of TR23.757 [2], as shown in figures below. 
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Figure 1: Architecture 1 transport mode
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Figure 2: Architecture 1 service mode

2.2 Architecture 2

Architecture 2 is defined in section 6.2 of TR23.757 [2] as shown in figure below.
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Figure 3: Architecture 2
3.  RAN Architecture

In both E2E architectures, the RAN architecture can be same as shown in Figure 4 below.
Observation 1: RAN architecture can be same for the two SA2 candidate architectures.
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Figure 4: RAN Architecture
Multicast Broadcast UPF (MB-UPF)

MB-UPF is the UPF supporting 5G MBS. 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. 

AMF/SMF
The control plane signalling between RAN and 5GC is delivered over N2 interface via AMF, for session management and mobility management. The MB session management signalling is carried as container between NG-RAN and SMF. 
gNB-CU

gNB-CU terminates NG interface (N2 and N3). If CP/UP separation is used, the N3 terminates at gNB-CU-UP and N2 terminates at gNB-CU-CP.

For a MB QoS flow, gNB-CU decides to deliver it over MRB or DRB in each cell of the broadcast area. Each MRB/DRB may carry multiple MB QoS flows.

gNB-DU

For a PDCP PDU of MRB, gNB-DU delivers it to UE via either PTM or PTP.
Proposal 1: The user plane data is delivered from MB-UPF to NG-RAN as MB QoS flow over N3-tunnel.

Proposal 2: 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.

Proposal 3: For a MB QoS flow, gNB-CU decides to deliver it over MRB or DRB in each cell of the broadcast area.
Proposal 4: For a PDCP PDU of MRB, gNB-DU delivers it to UE via either PTM or PTP.

4.  Protocol Stack

Figure 5 shows the user plane protocol stack. Inter-DU SFN is not supported in R16. So, SYNC protocol is not needed. Figure 6 shows the control plane protocol stack.

In summary, the 5G MBS protocol stack is same as unicast protocol stack.
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Figure 5: User Plane Protocol Stack
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Figure 6: Control Plane Protocol Stack
Proposal 5: 5G MBS uses same protocol stack as unicast, from RAN3 perspective.
3. Conclusion

Observation 1: RAN architecture can be same for the two SA2 candidate architectures.
Proposal 1: The user plane data is delivered from MB-UPF to NG-RAN as MB QoS flow over N3-tunnel.

Proposal 2: 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.

Proposal 3: For a QoS flow, gNB-CU decides to deliver it over MRB or DRB in each cell of the broadcast area.
Proposal 4: For a PDCP PDU of MRB, gNB-DU delivers it to UE via either PTM or PTP.

Proposal 5: 5G MBS uses same protocol stack as unicast, from RAN3 perspective.

References

[1]    RP-201038: NR Multicast and Broadcast Services 
[2]    TR 23.757: Study on architectural enhancements for 5G multicast-broadcast services
3GPP


AMF
UPF
N3
SMF
N11
N2
AF / 
Service Layer
NEF/PCF
N6
Data
RAN node
RAN
node
N3
Service Area
N2
N5/Nnef
Transport
Service
Control
N7
N4
N9



_1657904635.vsd
�

MB-UPF


MB-Flow 
(N6)


gNB-CU


MB-N3 (PTM)


UE 1



_1658207722.vsd
 PDCP 


RLC


MAC


PHY


 PDCP 


RLC


MAC


PHY


GTP-U


UDP/IP


L2


L1


GTP-U


UDP/IP


L2


L1


UE


gNB


MB-UPF


SDAP


SDAP



_1658207649.vsd
RRC  


PDCP


MAC


PHY


RRC


PDCP


MAC


PHY


NGAP


SCTP


L2


L1


NGAP


SCTP


L2


L1


UE


gNB


AMF/SMF


NAS


NAS


RLC


RLC



AMF
UPF
N3 /
MB-N3
SMF
N11
N2
PCF
RAN node
RAN
node
N3 /
MB-N3
N2
Transport
Service Layer
N7
N4
5G MSF
Npcf
N6



MSF
Client
MSF 
Client
MSF
Client
MSF-U
MSF-C
xMB/MB2-C
xMB/MB2-U
Application
Service
Level
Signalling
NEF
N33
N9



_1657612659.doc
[image: image1.png]. . () SIPHTTP
Unicast (PDU session) (o) UL media, UL/DL 1-1 call

EFT  NG-RAN

LT
o fMEP NEF/MBSF

Multicast (MB Session) — DL media







