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Abstract of the contribution:

This contribution describes the operator’s need for supporting UE’s roaming between 3GPP networks using GTP  for accessing non-3GPP  systems.

1. Introduction
The on-going standard specifications for SAE, TS23.401 and TS23.402,  aim to  cover  the architectural issues with different scopes: TS23.401 covers both roaming and non-roaming scenarios including mobility between  3GPP defined accesses, e.g. LTE and legacy 3GPP RAN’s, while 23.402 defines the architectural aspects for supporting non-3GPP accesses including roaming and non-roaming with mobility. It has been recognised that there has been lack of sufficient attention to the case(s) meaningful  to operators where a 3GPP operator choose to support  roaming with their existing and future business partners by using their operational GTP protocol for UE’s using IETF protocols for accessing non-3GPP networks. This contribution describes the deployment scenarios, 3GPP operators’ considerations and the proposes to add the various aspects of the issues to the current SAE standard specifications. 
2. Discussions
3GPP operators have been using GTP based roaming for servies across the 3GPP PLMN’s with well established operations and businesses and mature experiences in handling various simple and complicated service  provisioning scenarios. And there have been  little technical restrictions for expanding their business, even within and with the PLMN’s that plan to deploy IETF protocols for accessing non-3GPP accesses with mobility.   In consideration for future migration to evolved system architecture such as SAE,  it is  still most desirable for  3GPP operators to be able to  maximize  the use of their existing  operational  experience and service provisioning platforms  and expand business opportunities by using these mature and reliable  technologies  within and between the 3GPP PLMN’s. This is also important in minimising the possible interruption of roaming experiences for hundreds of millions of existing users.
As a potential business  opportunity for evolving their 3GPP systems, non-3GPP access systems as being defined and standardised by non-3GPP SDO’s, are being considered to complement the 3GPP access systems. In consideration of the  primarily IETF defined  protocols to be used by those non-3GPP access networks,  we expect the co-existence of 3GPP and non-3GPP defined architectural, functions, interfaces and protocols in these PLMN’s to meet the different technical, service and business requirements. 

As an example, 3GPP operators have both 3GPP and non-3GPP access  systems in their PLMN’s. From the above analysis on the current 3GPP operators’  current operations and expectations for future system evolutions,  the following roaming scenario will  become a  highly desirable case where GTP based  S8a interface  (or its enhancement if necessary)  is used for roaming between PLMN’s while UE’s connect to non-3GPP access systems in visited PLMN using non-3GPP defined technologies, i.e. IETF protocols.
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Figure 1.  GTP based Roaming with Home Route Traffic for non-3GPP accesses in PLMN 
The UE roams to the visited PLMN to access the non-3GPP systems with its traffic (both UL and DL) routed back via its home PLMN. The roaming protocol uses GTP or its enhancement if necessary.
To summarise, the benefits that operators expect to see by supporting the above scenarios include:
· Maximum re-use of 3GPP operators roaming  agreement, service provisioning platforms and operational experiences and thus reduces both CAPEX and OPEX for migration.

· Minimum or little impact on the roaming experiences of the world wide mobile users supported by 3GPP PLMN’s.

· Expand 3GPP operators’ business opportunities by introducing non-3GPP accesses  without being restricted to 3GPP only defined access systems.

· Maximum compatibility between  3GPP PLMN’s with different deployment and migrations plans and therefore different paces of adopting non-3GPP access systems (some operators adopt non-3GPP access systems earlier  than others in case of roaming).

· Common roaming infrastructure and roaming interface independent of the accesses which simplifies the roaming operations and reduces the cost (which has been one of the main sources of expenses for both operators and customers).

· Smooth migration to evolved systems from existing 3GPP systems with little or no interruption of 3GPP roaming operations and services.

· Etc.  
It is proposed to include the study and specification of technical details for the above roaming scenarios in TS23.402, and if necessary, TS23.401 if the group thinks that necessary changes should be introduced to the roaming architecture  to be part of the SAE for supporting 3GPP access systems. 
3. Proposal
It is proposed to introduce the following changes to TS23.402.
****** Start of proposed Change I *****
4.2.2 Roaming Architecture
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Figure 4.2.2-2: Roaming Architecture for non-3GPP Accesses using GTP, Home Routed
****** End of proposed Change I *****
****** Start of proposed Change II ******
Section 4.5.1 List of Reference Points

…

S8a: inter-PLMN reference point providing user and control plane between the Serving GW in the VPLMN and the PDN GW in the HPLMN. It is based on the Gp reference point as defined between SGSN and GGSN. 

….

****** End of proposed Change II ******
****** Start of proposed Change III *****
Annex B (Informative):

Roaming scenarios for non-3GPP accesses

Scenario 5:

This scenario shows a case where a UE roams to a visited 3GPP PLMN and accesses non-3GPP networks using S2 interfaces. The roaming interface between the visited PLMN and the home PLMN is based S8a reference point with GTP being the protocol or its enhancement if necessary.
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Figure B-5: Scenario 5  GTP based Roaming with Home Route Traffic for non-3GPP accesses in PLMN 

IETF defined mobility tunnels are used across the S2  interfaces while the interface between the Serving GW in VPLMN and the PDN GW in the HPLMN uses GTP based interface S8a (or its possible enhancements).  Appropriate interworking  and tunnel switching  is supported between the two IETF tunnels and GTP tunnels for both UL and DL traffic.

The scenario is applicable to 3GPP PLMN’s with roaming agreement based on GTP and support UE’s roaming with connections to the non-3GPP access networks in the VPLMN.

The benefits that operators expect to see by supporting the above scenarios include:

· Maximum re-use of 3GPP operators roaming  agreement, service provisioning platforms and operational experiences and thus reduces both CAPEX and OPEX for migration.

· Minimum or little impact on the roaming experiences of the world wide mobile users supported by 3GPP PLMN’s.

· Expand 3GPP operators’ business opportunities by introducing non-3GPP accesses  without being restricted to 3GPP only defined access systems.

· Maximum compatibility between  3GPP PLMN’s with different deployment and migrations plans and therefore different paces of adopting non-3GPP access systems (some adopt non-3GPP access systems than other in case of roaming).

· Common roaming infrastructure and roaming interface independent of the accesses which simplifies the roaming operations and reduces the cost (which has been one of the main sources of expenses for both operators and customers).

· Smooth migration to evolved systems from existing 3GPP systems with little or no interruption of 3GPP roaming operations and services.

****** End of proposed Change III *****
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