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Abstract of the contribution: This paper reports the e-mail discussions on the SA2 e-mail reflector about SAE non-roaming architecture.

1. Introduction

The objective of the e-mail discussion is to capture different views on architectural key issues and find out the way to converge them (at least not to diverge any more). 

The following initial list of outstanding issues on the non-roaming SAE architecture was considered. 

· Double SGi (both from 3GPP anchor and SAE anchor) vs. single SGi (only from SAE anchor)

· Location of 3GPP anchor functionality (MME/UPE vs. SAE anchor vs. both)

· Relationship between the one node configuration and the two node configuration. How to present them out. How to relate them.

2. Discussion

The followings are the points on raised in the course of the e-mail discussion.

· MBMS support in SAE architecture
IPWireless: MBMS should be considered from the start as core SAE functionality.

· 3GPP anchor location 
ZTE: Support of idle mode signalling free has some impact over the position of 3GPP anchor. The complexity of inter-PLMN inter-RAT handover/change procedures, and its consistency with correspondent procedures for legacy 3GPP anchor should be considered.
Siemens: For reduction of idle state signalling the UPE has to be collocated with the 3GPP anchor. SAE anchor needs to support S4 to avoid MME/UPE/3GPP anchor in the data path for the UE in 2G/3G network. 
Lucent: Signalling free mobility as defined with 3GPP anchor and UPE collocated does not work unless the 3GPP anchor also is relocated, which then requires the SGSN to be updated with the address of a new GGSN embodied by the new 3GPP anchor.. we need to consider SAE+3GPP (IASA) anchor as logically separate from UPE when designing the signalling free mobility scheme. 
Ericsson: There can be several ways for signaling free idle mobility and it does not have any significant impact on the overall architecture.

· MME/UPE split
Siemens: Collocation of MME and UPE is advantageous. Otherwise the MME may need to ask always the UPE in case itself is asked for UE contexts from another MME or an SGSN. The MME needs to ask the UPE as bearers may have been modified via 2G/3G without any UE selection of LTE RAT afterwards.

· ePDG location in roaming case (and having v-SAE anchor)
Azaire network: It was suggested that it is hierarchically correct and more efficient to locate the ePDG in the VPLMN, rather than in HPLMN (assuming there is appropriate roaming agreement between VPLMN and HPLMN). VPLMN Legal Intercept is only possible when the ePDG is located in that VPLMN, but it was suggested that this is not a hard requirement.
It was further suggested to use the same roaming interface for non-3GPP (S2a and S2b) as for 3GPP roaming
Nokia: Therefore, the ePDG is by default in the HPLMN because we cannot assume that there is always a sufficient contractual relationship between the home operator and the WLAN Access NW provider in roaming situations. But our intention was not to exclude the case that an operator wants to allow ePDG to be in the VPLMN: it's just that it is optional, and we should not place such a requirement on all operators.
Nortel: the configuration with Home ePDG cannot fly because it prevents the Lawful Intercept functionality in the VPLMN: all user traffic is ciphered in the UE-ePDG IPsec tunnel and the VPLMN does not have the deciphering key.
Starent: it is better to allow ePDG and SAE Anchor to be assigned either in the VPLMN or in the HPLMN.

· MME/UPE relocation
Nokia: we don't need to optimize the architecture for UPE re-location, we provide just enough to make the LTE usable in non-full-mesh cases.
Starent: the frequency of mobility events due to UPE relocation vs. 3GPP/non-3GPP mobility is a matter of how these functions are implemented and how the network is deployed. Mobility due to UPE relocation is a possibility and standards should cover this.

In the course of the discussions it was proposed to first elaborate the functional model in more detail. This was not accepted
· SAE functional breakout
Qualcomm: we try to address this problem by defining such set of fundamental functions, for which a location has to be decided in the SAE architecture. We hope the discussion around this set of functions and their optimal allocation can become a framework on which to build progress.
Nokia: I'm afraid that your proposed approach would in practice mean scrapping of the SAE work done so far and restarting from scratch. Quite frankly, I don't see anything good coming out of such approach.

3. Outcome of e-mail discussion

It was agreed to take the following approach for the further discussion in the SA2 #55: to elaborate on the implementation options that different companies have in mind, in order to identify the open interfaces and interface functionality that would be required to support each option with the following principles.

· New section 4.x to collect a few prominent deployment (implementation) scenarios supported by multiple companies.

· Considering both roaming and non-roaming cases 

· Identify required open interfaces from these deployment scenarios   

· Update the logical architecture based on these identified open interfaces in section 4.2 and 4.3.
The template for the deployment scenario is in the annex of this paper.

The following options were proposed which in turn raised a number of questions

· Options A: two core nodes - SAE AGW and SAE Anchor

· Option B: single core node 
Different views were expressed for PCC aspect, and it was suggested to separate PPC issues from the architectural discussion. 

· Option C: single core node with MME/UPE co-located with ENB
. A number of concerns were raised with this option:
- a direct connection between the HSS and every LTE BTS site (in the whole world).
- overloading of HSS due to TA updates
- unclear what criteria would be used for re-authentication at MME
- SGSN needs to interface with thousands of MMEs
It was clarified that option C assumes centralized AAA servers. Details will be provided for the Busan meeting.
· Option D: two core nodes: SAE GW and MME
The definition of 3GPP anchor seems to duplicate functionality from SAE anchor (LI, PCEF, IF with PCRF and IP address allocation). 
A concern is raised about UPE relocation on this deployment scenario.
3. Proposed conclusion

Lucent proposed the following conclusion. 

· e-PDG can be in both Visited and Home nets; 
· SAE anchor can be in both visited and Home net 

· 3GPP anchor can be in both visited and home net 

· MME/UPE is always in the serving net. 

· There is only one element in the RAN 
· RAN and core connect via S1 interface which is logically split into a control and user part. 

· There is an interface between MME/UPE for MME/UPE relocation  (S10) 

· There is an interface for inter-ENodeB HO (X2) 

· There is an interface for AAA purposes (S6a/b) towards HSS. this is hosted at the MME/UPE and the SAE GW. 

· There is an open interface to be defined between 3GPP anchor and SAE anchor (at least to support a roaming case where SAE anchor is in the home, but also cases where the SAE anchor is a separate entity from MME/UPE) (S8/S5) 

· There is an open interface between 3GPP anchor and MME/UPE for the case where the 3GPP anchor is in the home network or collocated with SAE anchor and separate from MME/UPE and in the case there is an MME/UPE relocation and the 3GPP anchor is left with the Node where the initial MME/UPE is (to avoid having to define GGSN relocation in legacy systems).Can this open interface reuse in principle the S8/S5 definition? Yes, as in fact there is nothing that logical restricts this from being applicable. 

· The S7+S9 need to carry information necessary to convey QoS/policy information as in the case of Non-3GPP technologies (to and from which HO must be supported, which implies transfer of some QoS and policy info across the technologies). 

· There is an interface between the SAE anchor and the Non-3GPP related network entities (S2a/b) there seems to be no reason why this interface should be largely different from S5.
Appendix: Template for the deployment scenario
4.x
Deployment scenarios
This section is for collecting the deployment scenarios and related physical implantations of the SAE core network in a new section of TR 23.882. It is an exercise to identify the open interfaces to be standardized and their roles. Also it will provide a few prominent configurations of the SAE core network. The interfaces and functional entities will be reflected to the logical architecture in the section 4.2 and 4.3.

4.x.y Scenario y

4.x.y.1 conditions and principles of the deployment scenario

4.x.y.2 Proposed deployment scenario and interfaces

Diagram

Identified Interfaces (if new or they requires additional explanations from those in section 4.2 and 4.3)
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