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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

GSMA has identified a new roaming model for VoLTE called "S8 Home Routed (S8HR)" whereby the PGW, PCRF and P-CSCF are located in the HPLMN also when the UE is roaming in a VPLMN. S8HR roaming architecture aims to provide IMS services to UEs roaming in VPLMN with the UE to network IMS interface (Gm) between the UE and the HPLMN only and not requiring any IMS network to network interface (NNI) between the VPLMN and HPLMN.

The present document studies and evaluates the architecture enhancements required to support S8HR for VoLTE. The architecture enhancements should also be applicable to other IMS services.

The study will cover at a minimum the following topics:

-
Support of Emergency calls to meet regulatory requirement

-
Impacts on SRVCC for the S8HR roaming scenarios required by GSMA.
-
Coexistence of LBO and S8HR roaming architectures

-
Providing VPLMN Identity to IMS entities in HPLMN

-
Handling of geo-local number
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 TR 41.001: "GSM Release specifications".

[3]
3GPP TR 21 912 (V3.1.0): "Example 2, using fixed text".
[4]
GSMA PRD IR.92: "IMS Profile for Voice and SMS".
[5]
GSMA PRD IR.94: "IMS Profile for Conversational Video Service".

[6]
GSMA PRD IR.88: "LTE and EPC Roaming Guidelines".

[7]
3GPP TS 23.401: "General Packet Radio Service (GPRS) Enhancements for Evolved Universal Terrestrial Radio Access Network (E-UTRAN) access".
3
Definitions, symbols and abbreviations
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]
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].
VoLTE: Voice over LTE is a profile for voice over IMS over LTE, and for SMS over IMS and SMS over SGs as defined in GSMA PRD IR.92 [4].
3.2
Symbols

For the purposes of the present document, the following symbols apply:
VoLTE
Voice over LTE
S8HR
S8 Home Routed

3.3
Abbreviations

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

4
Assumption and Architecture Requirements
4.1
Assumptions
The following architectural assumptions are applicable to VoLTE roaming:

-
A PLMN that supports VoLTE roaming may support LBO only, may support S8HR based home routing only, or may support both LBO and S8HR roaming models.

-
A VPLMN will be connected to multiple HPLMNs; some of these HPLMN’s may only support LBO, some may only support S8HR based home routing, and some may support both.

-
A HPLMN will be connected to multiple VPLMNs; some of these VPLMNs may only support LBO, some may only support S8HR based home routing, and some may support both.

-
For a specific HPLMN and VPLMN pair only one roaming model will be used (based on roaming agreement) – in the reverse configuration of this pair of PLMNs, the same or different roaming model may be used.
4.2
Architecture and Architecture Requirements
The architecture for S8HR is given in the figure below. S8HR is the architecture for roaming of IMS services which use “well known” IMS APN whereby the PGW, PCRF and P-CSCF are located in the HPLMN also when the UE is roaming in a VPLMN. 
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Figure 4.2-1: Architecture with S8 Home Routed for IMS services via “well known” IMS APN (support for SRVCC or IMS Emergency sessions is not shown here).
The key features of the architecture are as follows:

-
IMS services are home-routed using “well known” IMS APN via S8 interface similar to other data roaming traffic; signalling and media use same “well known” IMS APN established with the HPMN, each with specific QCI. 

-
HPMN has the full control of the call routing per service logics.

-
The IMS UNI is provided directly between UE and the HPMN.

-
The VPMN is not service aware.

-
The VPLMN supports all capabilities to serve VoLTE calls for inbound subscribers, e.g., IMS voice over PS support indication to the UE, QCI=1 for voice, QCI=2 for conversational video if the VPLMN support conversational video, and QCI=5 bearers in EPC and E-UTRAN.

The following are the architecture requirements:

-
For the VPLMN and HPLMN to enable S8HR roaming architecture for VoLTE [4] and conversational Video [5], the following conditions must be fulfilled in EPC and for E-UTRAN access:

1.
the VPLMN must support the following capabilities:

-
Bearer with QCI=5 for IMS signalling traffic;

-
Bearer with QCI=1 for voice media traffic;

-
Bearer with QCI=2 (or non-GBR QCI) for video media traffic if the VPLMN supports conversational video;

-
Indication from MME to the UE “IMSVoPS Supported Indicator = supported”;

-
Indication from MME to the HSS "Homogeneous Support of IMS Voice over PS".

2.
the HPLMN must support

-
Bearer with QCI=5 for IMS signalling traffic;

-
Bearer with QCI=1 for voice media traffic;

-
Bearer with QCI=2 (or non-GBR QCI) for video media traffic if the HPLMN supports conversational video;

-
QCI=1, 2 and 5 are supported on the home-routed PDN connection when roaming.
-
“Well known” IMS APN [6] is resolved to a PGW in the HPLMN, i.e. VPLM address allowed flag set to not allowed.

5
Key Issues
5.1
Key Issue 1 - How to authenticate the UE and perform IMS emergency registration
5.1.1
Description

This key issue is how to authenticate the UE and if needed perform IMS emergency registration based on regulatory requirement. When S8HR roaming is used for VoLTE and there is no IMS roaming NNI between the VPLMN and the HPLMN as shown in the Figure below.
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Figure 5.1.1-1. Baseline Emergency architecture for a roamed-in UE with S8HR IMS roaming without IMS roaming NNI between the VPLMN and HPLMN.
5.1.2
Architectural Requirements 

Editor's Note:
Capture agreements on architectural requirements for solving the key issue. This clause may be omitted if deemed unnecessary.

5.2
Key Issue 2 - Handling of non UE detectable Emergency Session
5.2.1
Description

The key issue is how the PCSCF in the HPLMN is able to detect and handle non-UE detectable Emergency session from a UE in a visited PLMN.
5.2.2
Architectural Requirements 

Editor's Note:
Capture agreements on architectural requirements for solving the key issue. This clause may be omitted if deemed unnecessary.
5.3
Key Issue 3 - Determination of the ID of the visited PLMN at IMS Entities in HPLMN
5.3.1
Description

The ID of the visited PLMN needs to be made available at IMS entities in the HPLMN at different instances:

-
During the registration, the S-CSCF and TAS need to be made aware about the ID of the visited PLMN e.g. for charging purposes and to enable the HPLMN to subsequently perform roaming registration restriction or communication barring supplementary services. 
-
To handle non UE detectable IMS emergency session establishment the P-CSCF needs to be aware of the MCC of the VPLMN from where the UE initiates IMS session. This information is needed at the P-CSCF at every IMS session establishment.
-  
The HPLMN IMS entities need to be aware of the ID of the visited PLMN at session set up in order to populate the charging records.
5.3.2
Architectural Requirements 

Editor's Note:
Capture agreements on architectural requirements for solving the key issue. This clause may be omitted if deemed unnecessary.

5.4
Key Issue 4 - Local Number Translation and Routing
5.4.1
Description

Geo-local service number has been supported in legacy CS network and IMS network to allow the user to access services in visited network without dialling the national code or regional code of the visited network.  These geo-local service numbers (e.g. short codes), numbers may be specific to the PLMN, the country, or the area the UE is currently located – currently for VoLTE the translation related to these geo-local service numbers is performed by the PLMN IMS network.  In addition many countries have numbers that while complying with national numbering plans are not routable from international destinations (e.g. 1800 free-phone); in some cases the PLMN relies on third parties to perform routing and translation for these numbers.  In some cases the PLMN may translate geo-local service numbers into these non-international routable numbers.  For some numbers the translation may be defined differently according to where the call originated from (e.g. a number may have a different translation based on the city where the call originated) and the VPLMN may use approximate location information (e.g. cell ID in conjunction with cell location) in part or all of the number translation process.

When LBO based routing is used the VPLMN supports the translations and routing of these services is performed by the VPLMN (often using the same configuration used for its own subscribers).

However, when a roaming UE is home routed it is undefined how service numbers are translated, and how non-international routed numbers are routed to their appropriate destinations.  The key issue is therefore to define how the translation and routing of these numbers may be achieved when the S8HR roaming model is used.
5.4.2
Architectural Requirements 

Editor's Note:
Capture agreements on architectural requirements for solving the key issue. This clause may be omitted if deemed unnecessary.
6
Solutions
6.1
Solution #1 Title
6.1.1
Description

Editor's Note:
Describe the solutions. First sentence should list the key issues that this solution applies to. Sub-clause(s) may be added to capture details, procedural flow etc. 

6.1.2
Impacts on existing nodes and functionality
Editor's Note:
Capture impacts on existing 3GPP nodes and Functional elements (e.g. UE, MME, eNB, S-GW, P-GW, P-CSCF etc.).

6.1.3
Solution Evaluation

Editor's Note:
Use this section for evaluation at solution level. Evaluation at key issue level is done in a separate clause.
7
Overall Evaluation
Editor’s Note: This clause will provide evaluation of different solutions for each key issue.
8
Conclusions

Editor's Note:
This clause is intended to list conclusions that have been agreed during the course of the study.
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