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Abstract of the contribution: This contribution proposes additional architecture solutions for FN cable RG.
1. Introduction
This contribution proposes an additional solution architecture to cover cable fixed access network with legacy RG.
2	Proposal
It is proposed to adopt the following proposals and the related changes to TR 23.716.
BEGIN 1st CHANGES 
[bookmark: _Toc512585234][bookmark: _Toc512585244]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 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.
-	5G-CRG: A 5G-CRG is a cable residential gateway capable of connecting to 5GC playing the role of a UE with regard to the 5G core. It supports secure elements and exchanges N1 signalling with 5GC. The 5G-CRG is a RG specified by CableLabs DOCSIS MULPI [13].
[bookmark: _GoBack]-	DOCSIS Wireline Access Network: An access network that conforms to CableLabs DOCSIS MULPI [13].
-	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 TR-124 [9].
-	FN-CRG: A fixed Network cable RG (FN-CRG) is a cable RG playing the role similar of a UE with regard to the 5G core. It does not support N1 signalling. The FN-CRG is a RG with cable modem specified by CableLabs DOCSIS MULPI [13].
-	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 5G Cable Access Network: The Wireline 5G Cable Access Network (W-5GCAN) is a DOCSIS Wireline Access Network 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.
[bookmark: _Toc512585235]3.2	Abbreviations
For the purposes of the present document, the abbreviations given in TR 21.905 [1], TS 23.501 [2] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in TR 21.905 [1].
5G-RG	5G Residential Gateway
5G-CRG	5G Cable Residential Gateway
W-5GAN	Wireline 5G Access Network
W-5GCAN	Wireline 5G Cable Access Network
BBF	Broadband Forum
CPE	Customer Premises Equipment
FAGF	Fixed Access Gateway Function
FN-RG	Fixed Network RG
FN-CRG	Fixed Network Cable RG
HA	Hybrid Access
RG	Residential Gateway

BEGIN 2nd CHANGES 
4.2.2.x	Scenario 9
The following architectural principles apply for a FN-CRG (not N1 capable CPEs/CRGs):
1.	FN-CRG does not support any 3GPP procedure.
NOTE:	The scenario of FN-CRG 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-5GCAN shall support an interworking function that enables FN-CRG 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.x-1.
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Figure 4.2.2.x-1: High level architecture for the FN-CRG case
BEGIN 3rd CHANGES 
[bookmark: _Toc512585247]4.2.2.5	Scenario 10
In addition to scenario 9, the following architectural principles apply for a 5GC capable UE behind a FN-CRG:
1.	5GC capable UE shall use 3GPP procedures and impact on 3GPP reference points shall be minimized.
2	FN-CRG does not support any 3GPP procedure.
NOTE 1:	The scenario of FN-CRG connected to 5GC via NG RAN and the Hybrid Access scenarios (i.e. connected via W-5GCAN and NG RAN) are not applicable.
3.	FN-CRG shall transparently enable direct N1 signalling between the 3GPP UE and AMF/SMF.
4.	FN-CRG shall transparently enable direct UP transport between the 3GPP UE and UPF.
5.	FN-CRG 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-5GCAN and the 5GC the same principles defined for scenario 9 bullet 3 and bullet 4 apply.
7.	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 3GPP UE behind a FN-CRG. This includes being the anchor point for the PDU session of the 3GPP UE when moving between FN-CRG and 3GPP access.
8.	W-5GCAN may be enabled to support QoS treatment of QoS flows for a 3GPP UE using FN-CRG access. This implies that the W-5GCAN may need to simultaneously manage QoS resources for PDU Session of the FN-CRG as well as PDU Session of 3GPP UEs connecting via the FN-CRG.
[image: ]
Figure 4.2.2.x-1: High level architecture for the 5GC Capable UE behind a FN-CRG case
NOTE 2:	The reference points N2 and N3 might be impacted on protocol level.
9	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 FN-CRG and NG RAN) as depicted in figure 4.2.2.x-2. These requirements apply:
a.	5GC and 5GC capable UE shall be able to support ATSSS functions between 3GPP access and FN-CRG access.
[image: ]
Figure 4.2.2.x-2: High level architecture for the Hybrid access 5GC capable UE connected via NG RAN and FN-CRG

BEGIN 4thCHANGES 
[bookmark: _Toc512585248][bookmark: _Toc473204231]4.2.2.6	Scenario 11
In addition to scenario 9, the following architectural principles applies for a Non-5GC capable device behind a FN-CRG:
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 3GPP procedures.
2.	FN-CRG does not support any 3GPP procedure.
NOTE 1:	The scenario of FN-CRG connected to 5GC via NG RAN and the Hybrid Access scenarios (i.e. connected via W-5GCAN and NG RAN) are not applicable.
[image: ]
Figure 4.2.2.x-1: High level architecture for the Non-5GC Capable device behind a FN-CRG

END of CHANGE
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