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1. Introduction
The current architecture principle clause considers only the scenarios of wireline access connected to the 5GC, however the scenarios for a 5G-RG connected via NG RAN and the Hybrid access are within the scope of the SID. Hence is it proposed to add them under each suitable existing scenarios. 

Proposal #1: add the scenario of 5G-RG connected via NG RAN and the Hybrid access.

However it shall be noted a difference between the case of a 5G-RG which represents the evolution of RG supporting all needed features to be connected to 5GC and the scenario of legacy RG, the FN-RG, which is per definition the RG specified by BBF TR124i5 which does not support 3GPP Radio interface. So it is proposed that the scenario of FN-RG connected to NG RAN and Hybrid Access are not considerate since they are not applicable. Furthermore it should be noted that if a FN-RG supports NG RAN, it will support 5GC capability so this RG will be a 5G-RG and no more a FN-RG.
The Hybrid Access RG consists in a RG capable to connect to both wireline AN and NG RAN, so again this RG can not be a FN-RG per definition.

Proposal #2: The scenario of legacy FN-RG specified by BBF TR124i5 connected via NG RAN and the Hybrid access are considered NOT applicable since per definition the FN-RG does not support 3GPP NG RAN.

The current high level requirements are mainly focused on the RG and W-5GAN perspective, however the 5GC may require to be improved in order to address specific wireline use cases and requirement. Even if the impact on 3GPP shall be minimized it may be not a zero impact, for example for supporting functionalities that are currently addressed by KI issues. So it is proposed to add a high level principle requiring that the 5GC will also need to support BBF specific functionality, for example the IPTV, some of TR-69 policy aspects, etc.
Proposal #3: to add a high level principle requiring that the 5GC shall also be capable to support BBF specific functionality.
The scenario 5 and 6 does not include the key requirement that FN-RG does not support any 5GPP procedure, so it is propose to add it. 
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Proposal
It is proposed to adopt the following proposals and the related changes to TR 23.716 

· Add Hybrid Access RG definition

· Scenario 1

· To add NG RAN and Hybrid access scenario

· To add requirement that 5GC shall be capable to support BBF specific functionalities

· In scenario 2, 5 and 6 to add a note saying that the scenario of FN-RG connected to 5GC via NG RAN and the Hybrid Access scenarios (i.e. connected via W-5GAN and NG RAN) are not applicable
· In scenarios 3 and 4 to add NG RAN and Hybrid access scenario

BEGIN 1st CHANGES

3
Definitions, symbols and abbreviations

3.1
Definitions

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 3GPP TR 21.905 [1].

The definitions in TS 23.501 [2], TS 23.502 [3] and TS 23.503 [8] are applicable unless differently defined in the following:
-
5G-RG: A 5G-RG is a RG capable of connecting to 5GC playing the role of a UE with regard to the 5G core. It supports secure element and exchanges N1 signalling with 5GC.

-
RG: The RG is a device capable of providing voice, data, broadcast video, video on demand, specified by BBF

-
FN-RG: A Fixed Network RG (FN-RG) is a RG playing a role similar of a UE with regard to the 5G core. It does not support N1 signalling. The FN-RG is a RG specified by BBF TR124i5 [9].

-
Fixed Access Gateway Function (FAGF): A Network function in W-5GAN that provides connectivity to the 5G Core of 5G-RG.
-
Hybrid Access 5G-RG: it is 5G-RG capable of connecting simultaneously via both 5G RAN and wireline access network to 5GC.
-
Wireline 5G Access Network: The Wireline 5G Access Network (W-5GAN) is a wireline AN that connects to a 5GC via N2 and N3 reference points.

-
Wireline Access Network: An access network (optical or electrical) which is conform to BBF TR-101 [10] or BBF TR-178 [11].

-
Non-3GPP Access Network: In the context of this TR a Non-3GPP Access Network is an access network that is not defined by 3GPP including for example the Wireline 5G Access Network.

Editor's note:
the definition of Trusted Non-3GPP is FFS

BEGIN 2nd CHANGES

4.2.2
Architectural Principles

NOTE 1:
The interworking scenario where FN-RG, which is not capable to support 5GC feature, connects to 5GC will be studied after having received input from BBF.

NOTE 2:
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 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 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
The 5GC shall be capable to support BBF specific functionality
4.
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 4.2.2-2.

5.
A W-5GAN interface 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 connected via W-5GAN
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.
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Figure 4.2.2-2: High level architecture for the Hybrid Access 5G-RG case connected via NG RAN and W-5GAN.
6
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. These requirements apply:

a.
The 5G-RG supports the NG RAN and the impact on NG RAN shall be minimized.
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Figure 4.2.2-3: High level architecture for the 5G-RG case connected via NG RAN

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.
NOTE 1: The scenario of FN-RG connected to 5GC via NG RAN and the Hybrid Access scenario (i.e. connected via W-5GAN and NG RAN) are not applicable. 
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 4.2.2-4.
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Figure 4.2.2-4: High level architecture for the FN-RG case
Editor's note:
whether the scenario is applicable is FFS and require input from BBF.
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.
The 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 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 5GC capable 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 4.2.2-5. For the interface(s) between 5G-RG and the W-5GAN the same principles defined for scenario 1 bullet 5 apply.
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Figure 4.2.2-5: High level architecture for the 5GC capable UE behind a 5G-RG case connected via W-5GAN.
NOTE:
The reference points N2 and N3 might be impacted on protocol level.

6
The 5G-RG is connected to 5GC via NG RAN using the 3GPP reference points N2 and N3 as depicted in figure 4.2.2-6.

7
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 4.2.2-7.


[image: image8.emf]5G-RG

NG RAN

N2 and N3

5GC

N1

5GC 

Capabl

e UE

N1


Figure 4.2.2-6: High level architecture for the 5GC capable UE behind a 5G-RG case connected via NG RAN.
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Figure 4.2.2-7: High level architecture for the 5GC capable UE behind an Hybrid Access 5G-RG case connected via NG RAN and W-5GAN.
4.2.2.4
Scenario 4

In addition to scenario 1, the following architectural principles apply for a Non-5GC capable 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-5GC capable device may be a 3GPP UE that supports EPC, or a non-3GPP device that supports neither USIM nor 3GPP signalling. These devices are similar in that they do not support 5GC related procedures
2. Editor’s Note: 
It is FFS whether distinguishing between 3GPP (but not 5GC capable) UE and non-3GPP UE is relevant for this TR. 


2.
A W-5GAN interface the 5GC using the 3GPP reference points N2 and N3 as depicted in figure 4.2.2-8. For the interface(s) between 5G-RG and the W-5GAN the same principles defined for scenario 1 bullet 5 apply.
3.
The 5G-RG is connected to 5GC via NG RAN using the 3GPP reference points N2 and N3 as depicted in figure 4.2.2-9.

4.
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 4.2.2-10.
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Figure 4.2.2-8: High level architecture for the Non-5GC capable device behind a 5G-RG case connected via W-5GAN

[image: image12.emf]5G-RG

NG RAN

N2 and N3

5GC

N1

Non-

5GC 

capable 

device


Figure 4.2.2-9: High level architecture for the Non-5GC capable device behind a 5G-RG case connected via NG RAN.
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Figure 4.2.2-10: High level architecture for the Non-5GC capable device behind an Hybrid Access 5G-RG case connected via NG RAN and W-5GAN.
4.2.2.5
Scenario 5

In addition to scenario 2, the following architectural principles apply for a 5GC capable UE behind a FN-RG:

1.
5GC capable UE shall use 3GPP procedures and impact on 3GPP reference points shall be minimized.
2.
FN-RG does not support any 3GPP procedure.
NOTE 1: The scenario of FN-RG connected to 5GC via NG RAN and the Hybrid Access scenarios (i.e. connected via W-5GAN and NG RAN) are not applicable. 
3.
FN-RG shall transparently enable direct N1 signalling between the 3GPP UE and AMF/SMF.

4.
FN-RG shall transparently enable direct UP transport between the 3GPP UE and UPF.

5.
FN-RG and 5GC shall enable the 5GC capable UE to exchange traffic with the other devices on the Home LAN network.

6.
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 4.2.2-11: High level architecture for the 5GC capable UE behind a FN-RG case
NOTE:
The reference points N2 and N3 might be impacted on protocol level.
Editor's note:
whether the scenario is applicable is FFS and require input from BBF.
4.2.2.6
Scenario 6

In addition to scenario 2, the following architectural principles applies for a Non-5GC capable 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-5GC capable device may be a 3GPP UE that supports EPC, or a non-3GPP device that supports neither USIM nor 3GPP signalling and consequently does not support 5GC related procedures
2
FN-RG does not support any 3GPP procedure.
NOTE 1: The scenario of FN-RG connected to 5GC via NG RAN and the Hybrid Access scenarios (i.e. connected via W-5GAN and NG RAN) are not applicable.  
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Figure 4.2.2-12: High level architecture for the Non-5GC capable device behind a FN-RG case
Editor's note:
whether the scenario is applicable is FFS and require input from BBF.
END of CHANGE
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