3GPP TR 23.716 V0.1.0 (2017-08)
Technical Report

3rd Generation Partnership Project;

Technical Specification Group Services and System Aspects;

Study on the Wireless and Wireline Convergence for the 5G system architecture;
(Release 15)
  [image: image1.jpg]s




[image: image2.png]=

A GLOBAL INITIATIVE




The present document has been developed within the 3rd Generation Partnership Project (3GPP TM) and may be further elaborated for the purposes of 3GPP.
The present document has not been subject to any approval process by the 3GPP Organizational Partners and shall not be implemented.
This Report is provided for future development work within 3GPP only. The Organizational Partners accept no liability for any use of this Specification.
Specifications and Reports for implementation of the 3GPP TM system should be obtained via the 3GPP Organizational Partners' Publications Offices.

Keywords

<keyword[, keyword]>

3GPP

Postal address

3GPP support office address

650 Route des Lucioles - Sophia Antipolis

Valbonne - FRANCE

Tel.: +33 4 92 94 42 00 Fax: +33 4 93 65 47 16

Internet

http://www.3gpp.org

Copyright Notification

No part may be reproduced except as authorized by written permission.
The copyright and the foregoing restriction extend to reproduction in all media.

© 2017, 3GPP Organizational Partners (ARIB, ATIS, CCSA, ETSI, TSDSI, TTA, TTC).

All rights reserved.

UMTS™ is a Trade Mark of ETSI registered for the benefit of its members

3GPP™ is a Trade Mark of ETSI registered for the benefit of its Members and of the 3GPP Organizational Partners
LTE™ is a Trade Mark of ETSI registered for the benefit of its Members and of the 3GPP Organizational Partners

GSM® and the GSM logo are registered and owned by the GSM Association

Contents

4Foreword

Introduction
4
1
Scope
5
2
References
6
3
Definitions, symbols and abbreviations
6
3.1
Definitions
6
3.2
Abbreviations
6
4
Architecture Requirements, Assumptions and principles
7
4.1
Common Architecture Requirements, Assumptions and principles
7
4.1.1
High level Architectural Requirements
7
4.1.2
Architectural Principles
7
4.2
Wireless and Wireline Convergence
7
4.2.1
High level Architectural Requirements
7
4.2.2
Architectural Principles
7
4.3
Trusted N3GPP network
7
4.3.1
High level Architectural Requirements
8
4.3.2
Architectural Principles
8
5
Key Issues
8
5.1
Common Key Issue for Wireless and Wireline Convergence and Trusted
8
5.2
Key Issue for Wireless and Wireline Convergence
8
5.2.1
Key Issue #1: NAS support for 5WWC
8
5.2.2
Key issue #2: architecture for RGW that do not support NAS
8
5.2.3
Key Issue #3: Security
9
5.2.4
Key issue #4: SMF related subscription data
9
5.2.5
Key Issue #5: Mobility management
9
5.2.6
Key issue #6: UP transport
10
5.2.7
Key Issue #7: Policy
10
5.2.8
Key Issue #8: How to support QoS in5WWC
11
5.2.9
Key Issue #9: Support end user devices via RG/CPE  for wireline access network
11
5.2.10
Key Issue #10: ATSSS in Hybrid Access
11
5.3
Key Issue for Trusted N3GPP
11
5.3.1
Key Issue #1: Registration and NAS transport for trusted non-3GPP access
11
5.3.2
Key Issue #2: QoS model and SM procedures for trusted non-3GPP access
12
6
Solutions
12
6.1
Solution #1 – General architecture for wireless and wireline convergence
12
7
Conclusions
16
Annex A: Change history
17


Foreword

This Technical Report has been produced by the 3rd Generation Partnership Project (3GPP).

The contents of the present document are subject to continuing work within the TSG and may change following formal TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an identifying change of release date and an increase in version number as follows:

Version x.y.z

where:

x
the first digit:

1
presented to TSG for information;

2
presented to TSG for approval;

3
or greater indicates TSG approved document under change control.

y
the second digit is incremented for all changes of substance, i.e. technical enhancements, corrections, updates, etc.

z
the third digit is incremented when editorial only changes have been incorporated in the document.

Introduction

1
Scope

The objective of this study is to enhance the common 5G core network defined inTS 23.501 [2] and TS 23.502 [3] in order to support wireline access networks and Trusted N3GPP.
The key areas of the investigation are: 

- Support of wireline access networks:

-
Definition of the 5G Core network (5GC) with respect to wireline access functional split;

-
Investigation on whether enhancements are needed to interfaces (e.g. N1, N2 and N3) used to connect wireline customer devices (CPE/Residential Gateway) and wireline access network to the converged 5GC;

-
Study the impact of the common framework for authentication and security, policy and QoS, Network Slicing and investigation on whether enhancements are needed;

NOTE 1: The area of investigation for authentication and security will be limited to the part relevant to SA2 scope and responsibility. 

-
Study on how to support CPE/Residential Gateway (RG) capable of connecting via wireline and/or wireless access to the 5G CN;
-
Study on how to support end user devices, with or without UICC, connected to the convergent 5GC from behind a CPE/RG 
-
Identification of the  impacts on mobility, session management and interaction with Access Traffic Steering, Switching and Splitting for UEs accessing the 5G convergent network studied in TR 23.793 [4] and investigation on whether enhancements are needed;

-
Study on how to support CPE/RG capable of connecting simultaneously via both NG RAN and wireline access to 5GC;

NOTE 2: The above scenario is referred as Hybrid Access in Broadband Forum (BBF TR-348 [5]).

- Definition of architecture for the Trusted N3GPP scenario applicable not only to wireline accesses.
- Support of Trusted access networks:

-
Requirements for the Trusted Non-3GPP access in 5G system;

-
Architecture definition for the Trusted Non-3GPP access in 5G System

-
Investigation on whether enhancements are needed to interfaces (e.g. N1, N2 and N3) used to connect the trusted non-3GPP access network to converged 5GC;

-
study the impact of the common framework for authentication and security, policy and QoS, Network Slicing and investigation on whether enhancements are needed.

NOTE 3: The study will consider whether “Trusted” terminology or a different terminology would be more suitable for representing the scenario where there is a more tight relationship compared to Untrusted case between the WLAN Access Network and the 5GC.  

This study will follow the high level principles, agreements, and conclusions of the normative work agreed in TS 22.261 [7], TS 23.501 [1] and TS 23.502 [2].

The study will take into account information provided by the BBF on wireless and wireline convergence.
2
References

The following documents contain provisions which, through reference in this text, constitute provisions of the present document.

-
References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.

-
For a specific reference, subsequent revisions do not apply.

-
For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.

[1]
3GPP TR 21.905: "Vocabulary for 3GPP Specifications".

[2]
3GPP TS 23.501 "System Architecture for the 5G System; Stage  2".
[3]
3GPP TS 23.502 “Procedures for the 5G system, Stage 2”

[4]
3GPP TR 23.793 “Study on Access Traffic Steering, Switch and Splitting support in the 5G system architecture”

[5]
BBF TR-348 “Hybrid Access Broadband Network Architecture”
[6]
3GPP TR 23.799 “Study on Architecture for Next Generation System”

[7]
3GPP TS 22.261: "Service requirements for next generation new services and markets; Stage 1".
3
Definitions, symbols and abbreviations
3.1
Definitions

For the purposes of the present document, the terms and definitions given in 3GPP 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].

3.2
Abbreviations

For the purposes of the present document, the abbreviations given in 3GPP TR 21.905 [1], 3GPP 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 3GPP TR 21.905 [1].

BBF
Broadband Forum

CPE
Customer Premises Equipment

RG
Residential Gateway

4
Architecture Requirements, Assumptions and principles 

4.1
Common Architecture Requirements, Assumptions and principles

4.1.1
High level Architectural Requirements
Editor’s Note: This clause will document high-level architectural requirements (new or revised) of the 5GS common to WWC and Trusted N3GPP. 

Editor’s Note: The requirements related to wireline network will be verified with BBF and this clause may capture the requirement or refer to BBF documentation. 

4.1.2
Architectural Principles

Editor's note:
This clause will document the identified architecture principles. 

4.2
Wireless and Wireline Convergence 
4.2.1
High level Architectural Requirements
Editor’s Note: This clause will document high-level architectural requirements (new or revised) of the 5GS for supporting  WWC. This clause may document requirement for the wireline access network defined by BBF, if needed. 

Editor’s Note: The requirements related to wireline network will be verified with BBF and this clause may capture the requirement or refer to BBF documentation. 
In order to support wireless and wireline convergence the architecture of the 5GC network shall support the additional requirements listed in the following:

1
Support the connection of a Residential Gateway defined in BBF TR-124 [x] via NG-RAN or via Wireline Broadband access to a 5GS. Both the Residential Gateway supporting N1 interface and the Residential Gateway not supporting N1 interface may be studied.

2
Support end user devices, with or without UICC, connected to the convergent 5G CN from behind a CPE/Residential Gateway

3
Support the Hybrid access scenario where the CPE/RG is connecting simultaneously via both NG RAN and wireline access to 5GC. The system shall support the scenario where the CPE/RG is connected only via a single access either NG-RAN or wireline broadband access and the scenario when the CPE/RG is simultaneously connected via both accesses. In the latter case the traffic may be split or switched between the two accesses.

4.2.2
Architectural Principles

Editor's note:
This clause will document the identified architecture principles. 

4.3
Trusted N3GPP network

Editor’s Note: This clause will document the requirement, assumption and principle for the definition of architecture for the Trusted N3GPP scenario.
4.3.1
High level Architectural Requirements
Editor’s Note: This clause will document high-level architectural requirements (new or revised) of the 5GS for the support of Trusted N3GPP scenario. 

4.3.2
Architectural Principles

Editor's note:
This clause will document the identified architecture principles during the study..

5
Key Issues 

5.1
Common Key Issue for Wireless and Wireline Convergence and Trusted 

Editor's note:
This clause will document the key issue common to wireless and wireline convergence and to Trusted 

5.2
Key Issue for Wireless and Wireline Convergence 

Editor's note:
This clause will document the key issue related to wireless and wireline convergence 

5.2.1
Key Issue #1: NAS support for 5WWC
The key issue is to study NAS support for wireline access. Two cases have been identified: 

a) CPE/RG connected to 5GS  (RG as UE). 

b) 3GPP UE connect to the 5GS via a CPE/RG..

For these 2 cases the KI will study:

· how to transport the NAS between the UE and the AMF
· the impact on CPE/RG and wireline access for NAS support and transport. this includes the requirements on Wireline access
· the potential impact on NAS messages, if any
· what non-NAS information (e.g. GUTI) needs to be exchanged between the UE and 5GC
5.2.2
Key issue #2: architecture for RG that do not support NAS
This key issue is to study the architecture and functionalities needed to enable RG that do not support NAS to connect to 5GC. The study will be based on BBF feedback on the required architecture. 

 It is assumed that no change is required on these RG
Impacts to the these RG are expected to be as much as possible limited 
Impacts to the 5GC due to these RG are expected to be limited.
5.2.3
Key Issue #3: Security

The authentication function is responsible for the authentication of the identity (i.e. SUPI) that is presented to the network, when a UE requests to receive service(s) from Wireless wireline convergence.

Two scenarios are considered in this key issue:

a) CPE/Residential Gateway (RG) supporting or not supporting N1 interface connect via wireline access or NG RAN to the 5GS supporting N1 interface. 

b) 3GPP UE connect to the 5GS via a CPE/RG.

Editor’s note: The scenario of devices connected to 5G which are not 3GPP UE (e.g. laptop, PC table not supporting N1 interface) is FFS.

The solution for this key issue will study the following aspects:

· Overall security architecture for Wireless wireline convergence based on the unified authentication framework.

-
How authentication solution efficiently and adequately supports the Wireless wireline convergence. In particular the key issue will study:

-
Whether and how existing wireline access network authentication solutions (e.g. PPPoE, 802.1X, DHCP Option 82, etc.) may be considered.

-
Whether and how NAS based authentication apply to Wireless wireline convergence.

The solutions for this key issue will be developed in co-operation with BBF for wireline access network security are involved and with SA WG3 responsible for the definition of solutions addressing security and threats including the security architecture and access security and security framework for the Wireless wireline convergence.

5.2.4
Key issue #4: SMF related subscription data 

As the connectivity service provided by a BNG  as currently defined by BBF (possibly corresponding Wireline wholesaling, to the support of  virtual RG, to the management of multiple IP sessions beyond the IP session for the RG itself) may be different from the DN connectivity service currently provided by a SMF/UPF, both may need different subscription data. This key issue is, for subscriptions corresponding to RG, to study whether and if yes how it is needed to change the SMF subscription data sent over N10; 

The KI considers both RG that support NAS and RG that do not support NAS (as the DN connectivity services should be the same in both cases). 

Editor’s Note: for other aspects of subscription data, it is needed to enlarge this KI or to create similar KI(s) 

5.2.5
Key Issue #5: Mobility management

This key issue will identify the difference in Wireless wireline convergence compared to the existing Mobility Management (MM) in 5G and propose Wireless wireline convergence specific adaptions as needed, for Mobility Management (MM) framework. 

Two scenarios are considered in this key issue:

a) CPE/Residential Gateway (RG) supporting or not supporting N1 interface connect via wireline access or NG RAN to the 5GS supporting N1 interface. 

b) 3GPP UE connect to the 5GS behind a CPE/RG.

Editor’s note: The scenario of devices connected to 5G which are not 3GPP UE (e.g. laptop, PC table not supporting N1 interface) is FFS.

For both scenario1) and scenario 2), this key issue will study:

· Applicability of Registration and Connection states in AMF and UE (i.e RM_REGISTERED/RM_DEREGISTERED and CM_IDLE/CM_CONNECTED) and how to transition between the states;

· Detection of UE no longer reachable;

· Whether and how to support the existing Mobility Management feature described in TS 23.501 in Wireless wireline convergence:

· Existing registration management, for example whether “mobility registration update” applicable for Wireless wireline convergence;

· Registration Area management described in TS 23.501 clause 5.3.2.3;

For scenario 2), this key issue will further study:

· RM/CM state:

· The relationship of RM state between 3GPP UE and CPE/ Residential Gateway (RG);

· The relationship of CM state between 3GPP UE and CPE/ Residential Gateway (RG);

· Mobility support including;

· 3GPP UE moves between CPEs/RGs;

· 3GPP UE moves between CPE/RG and 3GPP access;

· 3GPP UE moves between CPE/RG and non-3GPP access;
5.2.6
Key issue #6: UP transport 

This key issue is to study how the User plane traffic can be carried between the Customer Premises and the UPF; 

Following cases will be considered:

1) Traffic for a RG that supports NAS

2) Traffic for a RG that does not support NAS

3) Traffic from UE reaching the 5GC via a RG

5.2.7
Key Issue #7: Policy

This key issue will identify the difference in Wireless wireline convergence compared to the existing Policy in 5G and propose Wireless wireline convergence specific adaptions as needed, for Policy framework. 

Two scenarios are considered in this key issue:

1) CPE/Residential Gateway (RG) supporting or not supporting N1 interface connect via wireline access or NG RAN to the 5GS supporting N1 interface. 

2) 3GPP UE connect to the 5GS via a CPE/RG.

Editor’s note: The scenario of devices connected to 5G which are not 3GPP UE (e.g. laptop, PC table not supporting N1 interface) is FFS.

For both scenario1) and scenario 2), this key issue will study:

· Charging Policy for Wireless wireline convergence;

· URSP for Wireless wireline convergence;

For scenario 2), this key issue will further study:

· Access Network Discovery and Selection Policy;

5.2.8
Key Issue #8: How to support QoS in5WWC

Editor's note:
This clause will document the key issue #1 related to wireless and wireline convergence to be addressed 

The Key Issue is to study how the 3GPP QoS model can be used in wireline access scenario. Two scenarios shall be investigated. That is RG as UE and UE behind RG.

1.
Study what QoS can be supported for wireline access given fixed and 3GPP QoS model differ

2.
Study how to transport the QFI and reflective QoS indication

3.
Study how to map 3GPP QoS to non-3GPP QoS
5.2.9
Key Issue #9: Support end user devices via RG/CPE  for wireline access network

The following aspects need to be studied to support end user devices via the residential gateway/CPE as a 3GPP UE:

-
How to identify which end user devices (e.g., with or without 3GPP credentials UICC) using a RG/CPE (as a 3GPP UE) can be connected to the 5GC, what information must be available for the 5GC about such devices, and for what purpose (e.g., charging, LI, authentication). In addition, to study which identifier is used to identify the end user devices using a RG/CPE.

-
How to identify, when needed, the traffic between residential gateway/CPE and the 5GC network for a specific UE behind the residential gateway (e.g., for charging, lawful intercept).
5.2.10
Key Issue #10: ATSSS in Hybrid Access

The key issue is to study how traffic steering, switching and splitting can be supported in hybrid access. The study shall consider outcome from ATSSS SI and study specifics for ATSSS in hybrid access.  Two cases have been identified. That is RG as UE and UE behind RG.

1.
-
How the 5GC and the CPE/RG can support access traffic steering between 3GPP and wireline accesses in Hybrid Access. 

2.
-
How the 5GC and the CPE/RG can support access traffic switching between 3GPP and wireline accesses in Hybrid Access. 

3.
-
How the 5GC network and the CPE/RG can support access traffic splitting between 3GPP and wireline accesses in Hybrid Access-. This includes the conditions that can trigger the splitting of a data flow across multiple accesses.

Note : 
the Hybrid Access includes also the case where at a given point in time only 1 access can be present, e.g. due to not available of an access due a fault, coverage condition which make radio not available, wireline not yet deployed, etc.
Editor’s note: Hybrid Access is defined by BBF.
5.3
Key Issue for Trusted N3GPP

Editor's note:
This clause will document the key issue related to Untrusted N3GPP 
5.3.1
Key Issue #1: Registration and NAS transport for trusted non-3GPP access

The following aspects need to be investigated to enable trusted non-3GPP access to converged 5G Core Network:

-
the registration procedure of a UE through trusted non-3GPP access to the 5GC and study the impact this may have on the N1,N2 and N3 interfaces.

-
authentication procedures associated with the registration procedure for trusted non-3GPP access as applicable in the scope of SA2.

5.3.2
Key Issue #2: QoS model and SM procedures for trusted non-3GPP access

The following aspects need to be investigated to enable user plane over trusted non-3GPP access to converged 5G Core Network:

-
study the 5G QoS model applicability for UE over trusted non-3GPP access.

-
study the session management procedures through trusted non-3GPP access to the 5GC.
6
Solutions 

Editor's note:
This clause will document the solution for the key issue 
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.x-1 shows the architecture for 5GS with Wireline Access Network, CPE/RG supporting N1 and devices connected behind CPE/RG not supporting N1.

· Figure 6.1.x-2 shows the architecture for 5GS with Wireline Access Network, CPE/RG supporting N1 and devices connected behind CPE/RG supporting N1.

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

· Figure 6.1.x-4 shows the architecture for 5GS with NG RAN, CPE/RG supporting N1 and devices connected behind CPE/RG supporting N1.

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

· Figure 6.1.x-6 shows the architecture for 5GS supporting Hybrid Access and devices connected behind CPE/RG supporting N1.
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Figure 6.1.x-1: Non-roaming architecture for 5GS with Wireline Access Network, with CPE/RG supporting N1 and devices connected behind CPE/RG not supporting N1 
NOTE 1:
The reference architecture in figure 6.1.x-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.x-2: Non-roaming architecture for 5GS with Broadband Wireline access, CPE/RG supporting N1 and devices connected behind CPE/RG supporting N1 
NOTE 2:
The reference architecture in figure 6.1.x-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.x-3: Non-roaming architecture for 5GS with NG RAN, CPE/RG supporting N1 and devices connected behind CPE/RG not supporting N1.
NOTE 3:
The reference architecture in figure 6.1.x-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.x-4: Non-roaming architecture for for 5GS with NG RAN, CPE/RG supporting N1 and devices connected behind CPE/RG supporting N1.
NOTE 4:
The reference architecture in figure 6.1.x-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.x-5: shows the architecture for 5GS supporting Hybrid Access and devices connected behind CPE/RG not supporting N1.
NOTE 5:
The reference architecture in figure 6.1.x-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.x-6: shows the architecture for 5GS supporting Hybrid Access and devices connected behind CPE/RG supporting N1.
NOTE 6:
The reference architecture in figure 6.1.x-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.
Editor's note:
The Broadband Wireless Access is FFS and the definition of network element included (E.g. Optical termination, BNG, etc) and functionalities needs to be agreed with BBF. 

Editor's note:
Whether the UPF is equivalent to the BNG is FFS and needs to be verified with BBF. 

Editor's note:
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.
Editor's note:
Whether and how the reference points N1, N2, N3, N4 and N6 require further improvements and changes is FFS. 

Editor’s Note: How the.CPE/RG and devices connected behind CPE/RG supporting N1 is FFS.
Y3
Reference point between the CPE/RG and the Broadband Wireline access network defined by Broadband Forum and is outside the scope of 3GPP.

7
Conclusions 

Editor's note:
This clause is intended to list conclusions, interim or/and final conclusions, which have been agreed during the course of the work item activities.
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