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Abstract of the contribution: This paper updates the reference points in system architecture and reference point architecture in clauses 5.1 and 5.3
1. 
Discussion

Based on 3GPP architecture principle, architecture in reference point representation shows the interactions between the NF services in the NFs. These reference points are realized by corresponding NF service-based interfaces and by specifying the identified consumer and producer NF service as well as their interaction in order to realize a particular system procedure. 

In 5MBS, MB-SMF and MB-UPF are new NFs and have their list of functions/roles defined in TS 23.247, therefore MB-SMF and MB-UPF should not be tied to whether they are enhanced SMF/UPF or not anymore, which was relevant for the TR work but not for TS.
As SMF and MB-SMF are different NFs, their reference points towards other NFs (e.g. AMF) are different. The same principle applies to UPF and MB-UPF.

[Proposal-1] Remove “The MB-SMF is an enhanced SMF and the MB-UPF is an enhanced UPF” in NOTE 1 in clause 5.1, as MB-SMF and MB-UPF are defined as new NFs.

[Proposal-2] Define new reference points for MB-SMF and MB-UPF which are different from the ones for SMF and UPF.
To define new reference points, it would be more reader friendly and easier to maintain if the reference points for 5MBS architectureare tagged with “mb”. To provide some connection with the reference points for unicast delivery, the reference point numbering from the existing architecture could be kept. 
[Proposal-3] Propose to add “mb” as the suffix in the reference point in 5MBS, compared with the relevant reference point in unicast.
Based on above,
[Proposal-4] Define the following reference points for MB-SMF and MB-UPF in 5MBS:

N3mb:
Reference point between the (R)AN and the MB-UPF

N4mb:
Reference point between the MB-SMF and the MB-UPF

N6mb:
Reference point between the MB-UPF and the AF/AS
N7mb:
Reference point between the MB-SMF and the PCF

N11mb:
Reference point between the AMF and the MB-SMF

N16mb:
Reference point between the SMF and the MB-SMF

N29mb:
Reference point between the MB-SMF and the NEF

For the reference point between the UPF and the MB-UPF for individual delivery, currently “MB-N9” is used. However, the tunnel between UPF and MB-UPF is shared for all joined UEs using the same UPF, that is, the reference point between the UPF and the MB-UPF is more N19-like, instead of N9-like.
[Proposal-5] Define N19mb:
Reference Point between the UPF and the MB-UPF. 

For Nx1 and Nx2, those reference points are 5MBS specific, and there are no corresponding unicast reference points, it would be easier  to maintain if the reference point numbers within the 5MBS specification (i.e. TS 23.247) are tagged with “mb”., for example, , replace Nx1 and Nx2 with Nmb1 and Nmb2. Doing this could simplify the reference point definition for 5MBS and reduce the possibility of the the reference point number conflict with other features in TS 23.501.

NOTE: Similar approach has been adopted by LCS in TS 23.273, e.g. reference points are numbered using NL1, NL2 etc.
[Proposal-7] For those 5MBS specific reference points without corresponding unicast reference points, define them as Nmbxx to be controlled in TS 23.247, instead of Nxx in TS 23.501 to be controlled in TS 23.501. Replace Nx1 and Nx2 to Nmb1 and Nmb2.
In the “Figure 5.1-1: 5G MBS system architecture” and “Figure 5.1-2: 5G MBS system architecture in reference point representation”, the interface between the MBSF and the NEF is xMB-C/MB2-C. However, the MBSF also expose Nmbsf. MB2-C is a Diameter based legacy interface, which is not suitable to be the interface between the MBSF and the NEF. xMB-C is a legacy interface which is SBI-like. It is up to SA4 to decide whether Nmbsf is an evolved xMB-C or not. From 5MBS definition point of view, in service-based architecture, NEF should utilize Nmbsf provided by the MBSF. And there should be a new reference point defined between the MBSF and the NEF.
[Proposal-8] In service-based architecture, NEF should utilize Nmbsf provided by the MBSF, instead of xMB-C/MB2-C. In reference point architecture, define a new reference point (Nmb3) between the MBSF and the NEF.
For the interaction between the MBSTF and AF/AS, a new reference point is needed. And for legacy AF/AS, xMB-U/MB2-U need to be supported. For the interaction between the MBSTF and the MB-UPF, it is the same as the one between the MB-UPF and the AF/AS, and a new reference point is needed.  For the interaction between the MBSF and AF/AS, a new reference point is needed. And for legacy AF/AS, xMB-C/MB2-C need to be supported.
[Proposal-9] Define a new reference point (Nmb4) between the MBSTF and the AF/AS,  a new reference point (Nmb5) between the MB-UPF and the MBSTF, and a new reference point (Nmb6) between MBSF and AF/AS .
2
Proposals
It’s proposed to update TR 23.247 v0.1.0 as follows. 

* * * Start of change* * * 
5.1
General architecture

Figure 5.1-1 depicts the 5G MBS reference architecture. Service-based interfaces are used within the Control Plane.
Multicast-broadcast service for roaming is not supported in this release.

Interaction between multicast-broadcast service and support of deployments topologies with specific SMF Service Areas is not specified in this release.

Editor's note:
It is FFS whether to document those limitations of this release in the scope or general clause instead.
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Figure 5.1-1: 5G MBS system architecture
NOTE 1:
The MBSF is optional and may be collocated with the NEF or AF/AS, and the MBSTF is an optional network function.

NOTE 2:
The existing service based interfaces of Nnrf, Nudm, and Nsmf are enhanced to support 5G MBS. The existing service based interfaces of Npcf and Nnef are enhanced to support 5G MBS; their usage depends on deployment.
NOTE 3:
xMB-C/MB2-C and xMB-U/MB2-U are intended for legacy AS.
Editor's note:
Which NF is used to store service parameters, including serving MB-SMF information will be updated in future versions.
Figure 5.1-2 depicts the 5G MBS system architecture using the reference point representation showing how various network functions interact with each other.
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Figure 5.1-2: 5G MBS system architecture in reference point representation
NOTE 3:
The existing reference points of N1, N2, N11are enhanced to support 5G MBS.
* * *Next changes * * * 

5.3.1
Reference point

The 5MBS System Architecture contains the following new reference points:
N3mb:

Reference point between the (R)AN and the MB-UPF.
N4mb:

Reference point between the MB-SMF and the MB-UPF.
N6mb:

Reference point between the MB-UPF and the AF/AS.
N7mb:

Reference point between the MB-SMF and the PCF.
N11mb:
Reference point between the AMF and the MB-SMF.
N16mb:
Reference point between the SMF and the MB-SMF.

N19mb:
Reference Point between the UPF and the MB-UPF.
N29mb:
Reference point between the MB-SMF and the NEF.
Nmb1:

Reference point between the MB-SMF and the MBSF.
Nmb2:

Reference point between the MBSF and the MBSTF.
Nmb3:

Reference point between the MBSF and the NEF.
Nmb4:

Reference point between the MBSTF and the AF.
Nmb5:

Reference point between the MB-UPF and the MBSTF.
Nmb6:

Reference point between the MBSF and the AF.
Nmb7:

Reference point between the MBSF and the PCF

Editor's note:
The Nmb7 reference point is FFS.
Editor's note:
Whether N6mb and Nmb5 are with the same functionalities or not is FFS.
The 5MBS System Architecture reuses the existing reference points of N1, N2, N10, N11, and N33 with enhancement to support 5G MBS.

* * * End of change* * * 
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