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Introduction

During the SAE activity in the past few months, both within SA2 and in joint meetings with RAN groups, it has been apparent that one of the reasons why it is difficult to progress the work in a way that would allow meeting the aggressive timeline for the SAE work is the lack of a reference architecture. As such, it is now important to merge the 2 architectural options and then progress the work based on a unified architecture, that could be further refined and elaborated over the next few month to identify the feasible way to evolve the 3GPP system, based on the resolution of the key issues. It is in fact important to have a reference architecture, which could be updated based on the findings coming from key issues resolution.

This paper attempts to discuss a possible way to achieve a single architecture that could be used as a basis for further discussion. It attempts to identify a common architecture for the non-roaming case, as this is the first essential step. The roaming aspects are also part of the key issues and it may be premature to take a view at present, until further discussion on these happens, perhaps after key decisions are taken for intra-system and intersystem mobility.

Discussion

In order to really compare the two architectures it is necessary to compare figures B.1f (which included the support of Non-3GPP systems) with B.2a, as they are functionally homogenous. They are reported here below for convenience.
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Figure-B.1f - non-3GPP system support
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It is possible to notice that the functional entities in the two pictures are homogeneous, with the exception that the non 3GPP systems have been bundled with the 3GPP WLAN IP access in figure B.2a and that PCRF is called PCRF1 in B1 and PCRF2* in B2. Also, the entity identifying the handler of mobility between 3GPP and non-3GPP systems has been identified as Inter-AS MM in B.2 and as N3MM in B.1f. but other than that (and some perhaps detail about devices in B1.f) the two pictures are indeed homogeneous and could be harmonized at the functional entities level. This is attempted here below. 

Proposed harmonized architecture

Here below we propose the following harmonised architecture, which attempts to capture the common elements only and could be used as a basis for further work. 
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Any clarification of the role of a functional entity or reference point may lead to splitting one reference point into one or more reference points. Also, any additional functional entities or reference point may be added as and when there is agreement that there is a justified need for it. The exact connectivity of reference points to functional entities has been detailed to the coarser granularity know as of today in the two architectures. The naming of reference points has been selected to be the most agnostic (so, R3 has been preferred to Wi+ as B1 was identifying it as R2 and B2 as Wi+), so that the discussion is less conditioned by potential backgrounds. The naming of functional entities has been guided by the principle of selecting the one, which appears to be the most self-explanatory so far (but of course this may be changed or debated further, if necessary)

Next steps

Using this architecture as a starting point, we propose that, leveraging the work ongoing on the key issues in RAN WGs and SA2, it will be possible to:

· identify additional functional entities needed in the evolved RAN and evolved Packet core 

· other potential reference points may be identified

· the role of reference points and functional entities will be clarified as they are added to the picture 

· connectivity between functional entities will be defined at a greater level of detail.

It is expected that during this study phase protocols will not be selected, as this work is more appropriate for the evolved system further study and specification phase.

Conclusion

It is proposed to place this architectural baseline in section 4 of the TR along with text identifying the role of functional entities and reference points, and why each of them is required in the evolved system.

4
Architecture Baseline

4.x Evolved System Architecture Baseline
The picture here below represents the architecture of the evolved system. 

Editor’s Note: This picture will be evolved based on the conclusions from the Key issues resolution or agreements reached in the course of the study
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Figure x Evolved system Baseline architecture
Inter-AS MM

The Inter-AS MM (Inter access system Mobility Manager) is a functional entity that handles mobility across 3GPP and non-3GPP access technologies. This is needed to meet the following requirement from section 5:

“-
3GPP and non 3GPP access systems shall be supported”

Editor’s Note: This functional entity role and functionality shall be clarified when key issues 7.1 “Key Issue Policy control and Charging”, 7.2 “Key Issue- Roaming with Local Breakout” and 7.7 “Key Issue: Inter access system handover” are closed and resolved.
R1

This reference point identifies the interconnection between the Evolved (packet) Core and the Evolved RAN
R2

This reference points facilitates the support of mobility in idle and connected mode between the evolved 3GPP system and the legacy 3GPP system.
Editor’s Note: This reference point role and functionality shall be clarified when key issues 7.5 “Key Issue Inter 3GPP Access System Mobility in Idle State”, 7.6 “Key issue: Limiting signalling due to idle mode mobility between E-UTRA and UTRA/GSM” and 7.7 “Key Issue: Inter access system handover” are closed and resolved.
R3

This reference points facilitates the support of mobility between the evolved 3GPP system and IP-CANs. One such IP-CAN can be the WLAN 3GPP IP Access.
Editor’s Note: This reference point role and functionality shall be clarified when key issue 7.7 “Key Issue: Inter access system handover” is closed and resolved
Gx+

This is an evolution or adaptation of the Gx+ interface being developed within the R7 WI on Policy and Charging Control. 
Editor’s Note: The usage and possible additional requirements on this interface will be clarified when key issue 7.1 “Key Issue Policy control and Charging” is closed and resolved.
Rx+
This is an evolution or adaptation of the Rx+ interface being developed within the R7 WI on Policy and Charging Control.
Editor’s Note: The usage and possible additional requirements on this interface will be clarified when key issue 7.1 “Key Issue Policy control and Charging” is closed and resolved.
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Figure-B.2a Non-Roaming Case
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Figure-B.1f - non-3GPP system support


			N3MM manages the mobility with non-3GPP systems. 


			Gi+ denotes Gi with added mobility support.


			When using UTRAN or Evolved RAN, the N3MM is not used.


			Dependent on the nature of the non-3GPP system, either the device, or, the network of the non-3GPP system provides some mobility support (denoted N3FA).





Evolved RAN


WLAN


3GPP IP Access


Evolved 


Packet Core


GERAN


UTRAN


SGSN


Op.


IP 


Serv. 


(IMS, 


PSS, 


etc…)


PCRF1


Gn/Gp


R3


R1


Gx+


Gb


Iu


Gi


HSS


AAA interface


R2





Internet


Wi


Gi


* Color coding: red indicates new functional element / interface


N3MM


Non 3GPP


IP System


Device     


N3FA


N3FA


Gi +













Evolved RAN


WLAN


3GPP IP Access


Evolved 


Packet Core


GERAN


UTRAN


SGSN


Op.


IP 


Serv. 


(IMS, 


PSS, 


etc…)


PCRF1


Gn/Gp


R3


R1


Gx+


Gb


Iu


Gi


HSS


AAA interface


R2


Internet


Wi


Gi


Figure-B.1f - non-3GPP system support
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