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Introduction

In this contribution, we clarify which I/F in SAE should be put between PLMNs.
General Architecture
Figure 1 shows our general architecture of SAE. The architecture is split in a control plane and a transport plane. This ensures that the transport plane can be kept simple and that the two can evolve and be dimensioned independently of each other. The architecture handles access systems in a generic way, that ensures flexibility for future / alternative access methods that might suite each operator’s specific need and requirements.

The Network Control Server (NCS) is a control plane entity and controls user authentication and ciphering.
The Access Router (AR) is a transport plane entity and is the entrance to the IP core network from the UE side.
The Edge Mobile Anchor Point (EMAP) is a transport plane entity and the mobility anchor point in the visited network. The EMAP serving a UE does not change when there are any active communications on the UE. 
The Global Mobile Anchor Point (GMAP) is a transport node and the mobility anchor point. GMAP receives packets directed to the IP address of the UE and forwards them to the EMAP registered. 
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Figure1. General Architecture

Analysis on Roaming aspect

Location management
Network needs to track the UE to administrate the user subscription and page the UE for terminating calls. This means that the network needs to store area information such as the paging area for the UE. In order to reduce signaling load for area updating procedure between a visited network and a home network, an entity in visited network (i.e. NCS in Fig.1) needs to store the local area (i.e. paging area) and to perform paging procedure. An entity in home network (i.e. HSS+ in Fig.1) stores the global area which indicates the PLMN that UE roams. So that means the I/F between NCS and HSS becomes I/F between PLMNs. This I/F is also used for performing authentication and authorization procedure. 

Basically, the UE is always “IP connected” in SAE to reduce set-up time. This means that the IP bearer is always established in CN for the UE right after it attaches the network. The IP address for the UE should be assigned by home network for location privacy. The IP bearer is established in CN by storing both routing cashes for the UE in AR, EMAP and GMAP and authorized QoS related information for the UE in GMAP. The IP bearer is also established in case of roaming.

The paging procedure is performed in visited network. The AR sends an indication to the NCS after receiving the first U-plane packet since the AR doesn’t know the Evolved node B to which the AR should forward the packet when the IP bearer is established in only CN. And then, the NCS sends a paging request to RAN. 
Transport plane
Network needs to have mobility anchor point to transport U-plane packets. We assume that the term “mobility anchor point” defines a fixed node for UE mobility in connected mode (see, SRJ-050161).
In case of roaming, mobility anchor point should be put in both visited network and home network. The reason why the mobility anchor point is necessary in visited network is for achieving low handover latency under roaming environment. So that means the I/F between the mobility anchor point in visited network (i.e EMAP in Fig.1) and the mobility anchor point in home network (i.e. GMAP in Fig.1) becomes the I/F between PLMNs. 

As mentioned above, the IP bearer for the UE between EMAP and GMAP is established right after the UE attaches to the visited network. At the establishment of IP bearer, GMAP stores the QoS information for the UE from HSS.
EMAP and GMAP are the mobility anchor point but EMAP can be relocated within the visited network to optimise routing when the UE doesn’t have any active communications. 
Policy Control 

“Local breakout” and/or “Optimal routing (see, S2-052001)” are the ways for improving latency under roaming circumstance. In these ways, the u-plane packets are controlled (e.g. QoS control) in visited network instead of home network (i.e. the P-CSCF in visited network is used for IMS session management). Therefore, the I/F between P-CSCF and S-CSCF becomes the I/F between PLMNs.
In case of “Local breakout” or “Optimal routing”, the P-CSCF in visited network sends service information (e.g. IP filter information) to the PCRF in visited network. And then, PCRF indicates the policy to the PEP (e.g. in EMAP) in visited network.

Proposal
We propose that roaming reference models for both B.1 and B.2 is added in TR 23.882
**** Start of change ****
Annex B:　Summary of different high level architecture proposals.

Current company inputs have been summarized into the following 2 separate high level architecture figures (figure-B.1 and B.2). These figures represent the spectrum of company inputs. The key differences between the two figures are:

a)
Inter-access-system mobility is achieved differently

b)
Possible difference between PCC functionality, mainly stemming from the difference in how Inter-AS mobility is provided

Key issues for further consideration and contributions have been added to the list of open issues in Annex A.
Roaming reference models are shown in Figure-B.3 and B.4 corresponding to B1 and B.2, respectively.
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B.3: Roaming reference model for Fig.B.1
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B.4: Roaming reference model for Fig.B.2
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**** End of change ****
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Figure-B.1


			R1, R2, R3 are working names for reference points





			Gx+ denotes evolved/extended Gx





			PCRF1 denotes evolved Policy and Charging Rules Function
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Figure-B.4: Roaming reference model for Fig.B.2
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Figure-B.4: Roaming reference model for Fig.B.2
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Figure-B.3: Roaming reference model for Fig.B.1
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Figure-B.3: Roaming reference model for Fig.B.1
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Figure-B.2


			Inter-AS MM: Inter-Access-System Mobility Management





			PCRF2: Evolved Policy and Charging Rules Function








			Gi+ : Gi with added Inter-AS mobility support


			Wi+ : Wi with added Inter-AS mobility support





GERAN


UTRAN


GPRS Core


Evolved 


Packet Core


PCRF2


WLAN


3GPP IP Access


HSS


Gi+


Gb


Iu


AAA interface


Wi+





Internet


Gi


Evolved 








Access


Evolved RAN


Gi


Gi+


Wi


Gi





Internet


Gi


Op.


IP 


Serv. 


(IMS, 


PSS, 


etc…)


* Color coding: red indicates new functional element / interface


Inter-AS 


MM


Note: It is FFS how PCRF2 connects to other elements 













Figure-B.2
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