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Abstract of the contribution: This contribution proposes revision of definition of scenarios.
This document is the attempt to start the discussion on the clarification of scenarios to be considered in the study. It is based on S2-181932 and adds additional scenarios.
1. Introduction
The document aims to clarify the scenarios supported by wireless and wireline convergence architecture. 
In current description, the SID refers to end user device with and without UICC connected behind the RG. While in the TR it is often also mentioned the 3GPP UE. So, it should be clarified what a user device is considered in the context of the SID. 

The 3GPP UE is clearly in the scope and it is defined in TR 21.905 as follow

“User Equipment (UE): Allows a user access to network services. For the purpose of 3GPP specifications the interface between the UE and the network is the radio interface. A User Equipment can be subdivided into a number of domains, the domains being separated by reference points. Currently the User Equipment is subdivided into the UICC domain and the ME Domain. The ME Domain can further be subdivided into one or more Mobile Termination (MT) and Terminal Equipment (TE) components showing the connectivity between multiple functional groups.” 
In fixed broadband scenario, other devices not fulfilling the above definition, as a PC, Laptop, TV, etc can be present and connected to the RG and getting the service via the RG. It would be clarified how in the context of the work this device can be called and whether they should be considered in the scope. In the context of the work is proposed to name this device as Non-3GPP device. During the study phase a suitable definition may be identified as the study outcome. 
The scenarios described in the following are possible scenario to be considered in wireless and wireline convergence architecture

a) 5G-RG connected to 5GC acting as a UE 

b) FN-RG connected to 5GC
This scenario is related to a RG which is not capable to support N1.. This scenario aims to support the legacy wireline system and leveraging the 5GC. 
c)
3GPP UE connected to the 5GC via a 5G-RG.
This scenario aims for example to enable the case when customer arrives at home and use the WLAN to connect to 5G-RG continuing to get the services from the 5GC. The 3GPP UE is connected to 5GC via N1 which is conveyed via 5G-RG to 5GC. The 3GPP UE results connected to 5GC via the 5G-RG (e.g. via WLAN interface). At the same time, the 5G-RG is connected by its own to the 5GC as per scenario a) above. In addition, the 3GPP UE may be able to get the home service, e.g. to be able to use its printer and other services available in its own Home LAN. From the 3GPP UE perspective, the UE is both connected to the 5GC and to its local network, while from 5GC network perspective the UE is connected to 5GC via 5G-RG.
d)
devices connected to 5G-RG and not capable to connect to 5GC and not seen by 5GC
This scenario refers to devices such as PC, IPTv, tablet, etc present on Home LAN and not visible to 5GC.
e)
non-3GPP devices connected to 5GC via a 5G-RG.
In this scenario the Non-3GPP UE is seen by the 5GC in equivalent manner of 3GPP UE in scenario c) above. In that case the device may be equipped with credentials different from USIM which are known by 5GC.

f)
3GPP UE connected to the 5GC via a FN-RG.
This scenario is equivalent to scenario c) however, here the devices are connected to a NG-RG instead of 5G-RG. The 3GPP UE is connected to 5GC via N1 which is “tunnelled” through FN-RG to 5GC. The 3GPP UE results connected to 5GC via the NG-RG (e.g. via WLAN interface). At the same time, the NG-RG is connected by its own to the 5GC as per scenario b) above. In addition, the 3GPP UE may be able to get the home service, e.g. to be able to use its printer and other services available in its own Home LAN. From the 3GPP UE perspective, the UE is both connected to the 5GC and to its local network, while from 5GC network perspective the UE is connected to 5GC via FN-RG.
g)
devices connected to FN-RG and not capable to connect to 5GC and not seen by 5GC
This scenario is equivalent to scenarios d) however, here the devices are connected to a FN-RG instead of 5G-RG.

h)
non-3GPP devices connected to 5GC via a FN-RG.
This scenario is equivalent to scenarios e) however, here the devices are connected to a FN-RG instead of 5G-RG. In this scenario, the Non-3GPP UE is seen by the 5GC in equivalent manner of 3GPP UE in scenario f) above. In that case the device may be equipped with credentials different from USIM which are known by 5GC.
Additional scenarios, e.g. where the 5G-RG can connect to both the 5GC via a NG-RAN and/or via a W-5GAN, or where a 3GPP UE that is not 5GC capable is a device behind the RG, are for further study.
2. Proposal
It is proposed to add the text in the following as scenario definition and modify TR23.716 as follows.
*********************   existing text   ***************************************

4.2.2
Architectural Principles

Note: 
the study will consider only the case of RG which can be improved in order to support required 5GC features. The study will not consider the interworking scenario where legacy RG, which is not capable to support 5GC feature, should connect to 5GC.
Note: 
Scenario 3 and scenario 5 cover only those 3GPP UEs that support N1. 3GPP UEs that do not support N1 (e.g. pre-5G UEs) are not addressed.

Editor’s Note: Whether the scenarios will be extended to cover non-N1 capable 3GPP UEs is ffs.
Editor’s Note: Additional scenarios, e.g. where the 5G-RG can connect to both the 5GC via a NG-RAN and/or via a W-5GAN, or where a 3GPP UE that is not 5GC capable is a device behind the RG, are for further study.

4.2.2.1
Scenario 1

The following architectural principles apply for a 5G-RG (N1 capable CPEs/RGs):
1. 
5G-RG shall use 3GPP procedures and impact on 3GPP reference points shall be minimized. 
2. 
5G-RG shall behave as an 3GPP UE towards the 5GC. Not all 3GPP procedures might be applicable for a 5G-RG and the 5G-RG will also need to support BBF specific functionality.
3. 
A 5G-RG can be registered and have PDU Sessions with active user planes via multiple accesses at the same time (i.e. via wireline and wireless access).
4. 
A W-5GAN interfaces the 5GC using the 3GPP reference points N2 and N3 as depicted in figure 4.2.2-1. The interface(s) between 5G-RG and the W-5GAN are not specified by 3GPP but these requirements 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, 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
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Figure 4.2.2-1: High level architecture for the 5G-RG case.
NOTE: 
The reference points N2 and N3 might be impacted on protocol level. 

Editor’s note: Impacts to architecture principles due to security requirements for wireline access are FFS and require input from BBF. 


*********************   all new text   ***************************************

4.2.2.2
Scenario 2

The following architectural principles apply for a FN-RG (not N1 capable CPEs/RGs)

1. FN-RG does not support any 3GPP procedure. 

2. The impact on 3GPP reference points shall be minimized

3
The W-5GAN shall support an interworking function that enables FN-RG to be connected to 5GC. 
4
The Interworking function interfaces the 5GC using the 3GPP reference points N1, N2 and N3 as depicted in figure 4.2.2-2.
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Figure 4.2.2-2: High level architecture for the FN-RG case.
4.2.2.3
Scenario 3

In addition to scenario 1, the following architectural principles apply for a 3GPP UE behind a 5G-RG:
1. 
3GPP UE shall use 3GPP procedures and impact on 3GPP reference points shall be minimized. 
2. 
5G-RG shall enable the N1 signalling between the 3GPP UE and AMF/SMF.
3. 
5G-RG shall enable the UP transport between the 3GPP UE and UPF.
4.
5G-RG and 5GC shall enable the 3GPP UE to exchange traffic with the other devices on the Home LAN network.
5. 
A W-5GAN interfaces the 5GC using the 3GPP reference points N2 and N3 as depicted in figure 4.2.2-3. For the interface(s) between 5G-RG and the W-5GAN the same principles defined for scenario 1 bullet 4 apply.
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Figure 4.2.2-3: High level architecture for the 3GPP UE behind a 5G-RG case.
NOTE: 
The reference points N2 and N3 might be impacted on protocol level. 

Additional scenarios, e.g. where the 5G-RG can connect to both the 5GC via a NG-RAN and/or via a W-5GAN, or where a 3GPP UE that is not 5GC capable is a device behind the RG, are for further study.
4.2.2.4
Scenario 4

In addition to scenario 1, the following architectural principles apply for a Non-3GPP device behind a 5G-RG:

Editor’s note: In the following it is assumed that a Non-3GPP device, e.g. a PC, tablet , does not support USIM. The exact definition will be an outcome of the study. 
1.  A non-3GPP device supports neither USIM nor N1 signalling and consequently does not support 3GPP procedures

2. The 5G-RG shall be able to act on behalf of the Non-3GPP device towards the 5GC. The impact on 3GPP procedure and reference points shall be minimized.

3. A W-5GAN interface the 5GC using the 3GPP reference points N2 and N3 as depicted in figure 4.2.2-4. For the interface(s) between 5G-RG and the W-5GAN the same principles defined for scenario 1 bullet 4 apply.
Editor’s note: principles are FFS
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Figure 4.2.2-4: High level architecture for the Non-3GPP device behind a 5G-RG case.
4.2.2.5
Scenario 5

In addition to scenario 2, the following architectural principles apply for a 3GPP UE behind a FN-RG:
1. 
3GPP UE shall use 3GPP procedures and impact on 3GPP reference points shall be minimized. 
2. 
FN-RG shall transparently enable direct N1 signalling between the 3GPP UE and AMF/SMF.
3. 
FN-RG shall transparently enable direct UP transport between the 3GPP UE and UPF.
4.
FN-RG and 5GC shall enable the 3GPP UE to exchange traffic with the other devices on the Home LAN network.
5. 
For the interfaces between the W-5GAN and the 5GC the same principles defined for scenario 2 bullet 3 and bullet 4 apply.
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Figure 4.2.2-5: High level architecture for the 3GPP UE behind a FN-RG case.
NOTE: 
The reference points N2 and N3 might be impacted on protocol level. 

4.2.2.6
Scenario 6

In addition to scenario 2, the following architectural principles applies for a Non-3GPP device behind a FN-RG:

Editor’s note: In the following it is assumed that a Non-3GPP device, e.g. a PC, tablet , does not support USIM. The exact definition will be an outcome of the study. 

1. A non-3GPP device supports neither USIM nor N1 signalling and consequently does not support 3GPP procedures

Editor’s note: principles are FFS
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Figure 4.2.2-6: High level architecture for the Non-3GPP device behind a FN-RG case.
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