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1. Proposal

The purpose of this paper is to try and improve the clarity of the TR 23.716. It is not intending to support any particular scenario or solution.

In a number of places, TR 23.716 v0.5.0 describes both a “5GC capable UE” connected to a 5GC via a “5G-RG” and the same “5G-RG” being connected to a “5GC”. However, there is a lack of clarity as to whether the “5GC capable UE” and “5G-RG” are using the same or different AMFs and UPFs, and, if they are the same, how selection of a common AMF or common UPF is achieved (especially during mobility scenarios from 3GPP access and when the 5G-RG is supporting multiple 5GC capable UEs).

It is proposed to agree the revision marked text below for TR 23.716 v 0.5.0.

>>>Start Changes<<<<

4.2.2.3
Scenario 3

In addition to scenario 1, the following architectural principles apply for a 5GC capable UE behind a 5G-RG:

1.
5GC capable UE shall use 3GPP procedures and impact on 3GPP reference points shall be minimized.

2.
5G-RG shall enable the N1 signalling between the 5GC capable UE and the 5GC capable UE’s AMF/SMF.

3.
5G-RG shall enable the UP transport between the 5GC capable UE and the 5GC capable UE’s UPF.

4.
5G-RG and 5GC shall enable the 5GC capable UE to exchange traffic with the other devices on the Home LAN network without that traffic having to consume user plane resources from the W-5GAN.
5a.
For communication with “the 5G-RG playing the role of a 3GPP UE”, the W-5GAN interfaces to the 5GC using the 3GPP reference points N2 and N3 as depicted in figure 4.2.2.3-1. For the interface(s) between 5G-RG and the W-5GAN the following principles apply.

a.
The interface shall support transport of N1 messages between 5G-RG and the W-5GAN. The W-5GAN shall relay the N1 messages un-changed between 5G-RG and 5GC.

b.
The interface shall support transport of AS-level parameters (e.g., 5G-GUTI/5G-S-TMSI, S-NSSAI).

c.
For user plane multiple PDU sessions shall be supported.

d.
QoS flows should be supported.

e.
Support for transport of QFI and RQI parameters shall be supported for each user plane data packet.

5b.
The communication between the “5GC capable UE behind the 5G-RG” and the 5GC is solution specific.
6
5GC shall be able to support the functionality for user-plane treatment in the UPF defined in TS 23.501 [2] clause 6.2.3 also for a 5GC capable UE behind a 5G-RG. This includes being the anchor point for the PDU session of the 5GC capable UE when moving between 5G-RG and 3GPP access.

7
W-5GAN shall be enabled to support QoS treatment of QoS flows for a 5GC capable UE using 5G-RG access. This implies that the W-5GAN needs to simultaneously manage QoS resources for PDU Session of the 5G-RG as well as PDU Session of 5GC capable UE(s) connecting via the 5G-RG.
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Figure 4.2.2.3-1: High level architecture for the 5GC capable UE behind a 5G-RG with 5G-RG connected via W-5GAN
NOTE 1:
The reference points N2 and N3 might be impacted on protocol level.

8
The 5GC capable UE can be registered and have PDU Sessions with active user planes via multiple accesses at the same time (i.e. via 5G-RG and NG RAN) as depicted in figure 4.2.2.3-2. These requirements apply:

A
5GC and 5GC capable UE shall be able to support ATSSS functions between 3GPP access and 5G-RG access.
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Figure 4.2.2.3-2: High level architecture for the Hybrid access 5GC capable UE connected via NG RAN and 5G-RG
NOTE 2:
The 5G-RG can also in this scenario use multiple accesses (i.e., NG-RAN and W-5GAN).

9
The 5G-RG is connected to 5GC via NG RAN using the 3GPP reference points N2 and N3 as depicted in figure 4.2.2.3-3.

10
The Hybrid Access 5G-RG can be registered and have PDU Sessions with active user planes via multiple accesses at the same time (i.e. via W-5GAN and NG RAN) as depicted in figure 4.2.2.3-4.
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Figure 4.2.2.3-3: High level architecture for the 5GC capable UE behind a 5G-RG with 5G-RG connected via NG RAN
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Figure 4.2.2.3-4: High level architecture for the 5GC capable UE behind an Hybrid Access 5G-RG case connected via NG RAN and W-5GAN
11
The 5GC shall be able to authenticate and authorize the 5GC capable UE behind the 5G-RG/HA 5G-RG.

12 The 5G-RG/HA 5G-RG can only provide service for the 5GC capable UE when the 5G-RG/HA 5G-RG is in the RM-REGISTERED state.
13
it shall be possible to offer different services to different categories of devices, for example for 5GC capable UE considered as host or guest of the local network of 5G-RG/HA 5G-RG , such as different QoS control, permission to use certain resources e.g. printer  in LAN or being allowed to get Internet access
Editor's note:
How the 5GC capable UE shall be consider as a host or guest is left to the description of solutions.

********** end of changes ***************
6
Solutions for WWC

Editor's note:
This clause will document the solution for the key issue for WWC.
6.1
Solution #1 - General architecture for wireless and wireline convergence

This solution provide the following architectures.

Editor's note:
Whether these are architecture assumptions is FFS.

-
Figure 6.1-1 shows the architecture for 5GS with Wireline Access Network, 5G-RG and devices not supporting N1 connected behind 5G-RG.

-
Figure 6.1-2 shows the architecture for 5GS with Wireline Access Network, 5G-RG and 3GPP UE connected behind 5G-RG.

-
Figure 6.1-3 shows the architecture for 5GS with NG RAN, 5G-RG and devices not supporting N1 connected behind 5G-RG.

-
Figure 6.1-4 shows the architecture for 5GS with NG RAN, 5G-RG and 3GPP UE connected behind 5G-RG.

-
Figure 6.1-5 shows the architecture for 5GS supporting Hybrid Access and devices not supporting N1 connected behind 5G-RG.

-
Figure 6.1-6 shows the architecture for 5GS supporting Hybrid Access and 3GPP UE connected behind 5G-RG.

In all figures within this clause, a 3GPP UE depicts a 3GPP UE supporting access to 5GC.

In all figures describing an architecture where a 3GPP UE supporting access to 5GC is connected via RG the following applies: even though the figure depicts a single AMF, SMF, UPF and PCF to serve the RG and the 3GPP UE, the architecture shall support deployments where the AMF, SMF, UPF and PCF that serve a RG can differ from those serving a 3GPP UE connected behind this RG. Figure 6.1-7 gives terminology for the high level architecture for the 5GC capable UE behind a 5G-RG. 
Architectures that assume that a single AMF or SMF or UPF or PCF are used by both RG and “5GC capable UE behind the 5G-RG” shall explain how that common NF is selected.
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Figure 6.1-1: Non-roaming architecture for 5GS with Wireline Access Network, with 5G-RG and devices not supporting N1 connected behind 5G-RG
NOTE 1:
The reference architecture in figure 6.1-1 only shows the architecture with SBI representation, but the reference point representation is under the scope of the study and only not represented in the figure.
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Figure 6.1-2: Non-roaming architecture for 5GS with Broadband Wireline access, 5G-RG and 3GPP UE connected behind 5G-RG
NOTE 2:
The reference architecture in figure 6.1-2 only shows the architecture with SBI representation, but the reference point representation is under the scope of the study and only not represented in the figure.
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Figure 6.1-3: Non-roaming architecture for 5GS with NG RAN, 5G-RG and devices not supporting N1 connected behind 5G-RG
NOTE 3:
The reference architecture in figure 6.1-3 only shows the architecture with SBI representation, but the reference point representation is under the scope of the study and only not represented in the figure.
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Figure 6.1-4: Non-roaming architecture for 5GS with NG RAN, 5G-RG and 3GPP UE connected behind 5G-RG
NOTE 4:
The reference architecture in figure 6.1-4 only shows the architecture with SBI representation, but the reference point representation is under the scope of the study and only not represented in the figure.
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Figure 6.1-5: Non-roaming architecture for 5GS supporting Hybrid Access and devices not supporting N1 connected behind 5G-RG
NOTE 5:
The reference architecture in figure 6.1-5 only shows the architecture with SBI representation, but the reference point representation is under the scope of the study and only not represented in the figure.
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Figure 6.1-6: Non-roaming the architecture for 5GS supporting Hybrid Access and 3GPP UE connected behind 5G-RG
NOTE 6:
The reference architecture in figure 6.1-6 only shows the architecture with SBI representation, but the reference point representation is under the scope of the study and only not represented in the figure.
Editor's note:
The definition of network element included in W-5GAN (e.g. Optical termination, BNG, etc) and functionalities needs to be agreed with BBF.

Editor's note:
For all figure above whether the UPF is equivalent to the BNG is FFS and needs to be verified with BBF.

Editor's note:
For all figure above the roaming architecture is FFS.

The description of the reference points N2, N3, N4, N6 are defined in clause 4.2 of TS 23.501 [2].

Editor's note:
For all figure above whether and how the reference points N1, N2, N3, N4 and N6 require further improvements and changes is FFS.

Editor's note:
How the 5G-RG and devices connected behind 5G-RG supporting N1 is FFS.
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Figure 6.1-7: Terminology for discussing high level architecture for the 5GC capable UE behind a 5G-RG
Figure 6.1-7, above shows different roles that AMF, SMF and UPF could take in relation to handling mobility and PDU Sessions of 5G RG and 5G-Capable UE behind the 5G RG. Solutions for scenarios with UE behind RG may or may not use all roles described in the figure. Solutions should describe if, when and how these roles are used. 

******* end of changes ***********
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