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Introduction

In last meeting, roaming architecture has been discussed; 2 roaming scenarios have been added into TR23.882. 

One is for home routed traffic: IASA is located in UE’s home PLMN. The other is for local breakout: IASA is located in visited PLMN.

This contribution proposes another possible requirement for local break, which may need to be included into the roaming architecture. 

Discussion
This contribution is based on the concept of hierarchical mobility management: the network is divided into different edges. Inside an edge, the local mobility management protocol is used, while the global mobility management protocol, e.g. mobile IP is been engaged for inter edge mobility management. 

Mobile IP is not a proper protocol for local mobility management due to its long handover latency see [1]. But mobile IP has the advantage of possible routing optimization, which will reduce round trip time of packets to/from UE.

For routing optimization, SAE network may be divided into different SAE edges, geographically separate from each other. Furthermore, SAE networks belonging to different operators may be also considered as different SAE edges. An SAE edge is an IP domain: IP address need not be reallocated to UE while roaming inside the edge. Different RATs may be deployed inside an SAE edge, e.g. LTE or UTRA. Inter AS Anchor is the mobility anchor point for an edge, all incoming packet to UE pass through IASA of this edge before it’s tunnelled to UE. 

There are different topologies of an SAE edge. Figure 1.a and Figure 1.b are 2 possible scenarios for an SAE edge. In scenario A, UPE is collocated with MME, IASA is a separate entity, while in scenario B, UPE is collocated with IASA. In scenario A, 2 tunnels are needed to transfer packets to/from UE: one is from eNodeB to MME/UPE; the other is from MME/UPE to IASA. In Scenario B, only one tunnel is needed to transfer packets to/from UE: from eNodeB to IASA/UPE. For limiting number of tunnels being used, this contribution prefers scenario B to scenario A.
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Figure 1.a: SAE edge – scenario A
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Figure 1.b: SAE edge – scenarioB

When UE first attached to an SAE EDGE, no global mobility management protocol is needed. The address allocated to UE is its home address. The IASA is resided inside a visited network (if the UE first attached to its home network, then the IASA resides in its home network). 

When UE moves from the SAE EDGE it first attached to, a global mobility management protocol is needed. If the global mobility management protocol is mobile IP, a CoA address is allocated to UE as its temporary IP address. The IASA the UE first attached to will serve as the UE’s Home agent. Mobile IP binding updates need to be sent by UE or some proxy MIP entity, e.g. MME/UPE, to UE’s home agent (here is the IASA the UE first attached to). 

Figure 2 shows how a UE roams from SAE EDGE A to SAE EDGE B. After UE moves to SAE EDGE B, UE gets an IP address belonging to the domain of IASA (b) as its care of address. IASA (a) is UE’s Home agent, UE sends mobile IP registration/binding update message to IASA (a). The binding of UE’s CoA to its HoA is stored into the cache of IASA (a). If routing optimization is not activated, packet to UE is sent from IASA (a) through a tunnel to IASA (b), and then forwarded to UE as it’s done before it moves to SAE EDGE B. If routing optimization is activated, packet to UE will be sent directly to IASA(b), thus, in figure 2, only one tunnel is needed.


[image: image3.emf]MME/

UPE

IASA(b)

GERAN

UTRAN

Evolved RAN

S3

S4

S5

Gi

GPRS Core

S1

Iu

Gb

MME/

UPE

IASA(a)

GERAN

UTRAN

Evolved RAN

S3

S4

S5

Op IP 

Serv 

(IMS,

PSS,

etc…)

Gi

SAE EGDE A

GPRS Core

S1

Iu

Gb

SAE EGDE B

S10


Figure 2: Roaming scenario
Figure 3 shows the data path to/from UE when without edge division. Data has to go through IASA(a).
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Figure 3: data path to/from UE without edge division

Figure 4 depicts the data path to/from UE when with edge division. Only the first few steps of a data flow (blue dashed line in figure 4) have to go through both IASA(a) and IASA(b). After first return routability procedure, data will only go through IASA(b). How data path looks like during handover is FFS.
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Figure 4: data path to/from UE with edge division

If UPE is collocated with IASA, data path to/from UE will be like in figure 5. In this case S10 interface is combined with interface S8’ (see figure 6). One tunnel is removed from the data path when UPE is collocated with IASA.
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Figure 5: data path to/from UE with edge division when UPE is collocated with IASA

Advantages for this architecture are as following:

a) Privacy of SAE Edge: The topology of an SAE will not be revealed to outside, since IASA is the only interface to other SAE edges.

b) Routing optimization: local breakout is possible when UE moves to a network other the one it first attached to.

c) Latency of handover inside an SAE edge can be minimized by local mobility management protocol

Proposal
	Start of Change


4.3.1 Scenario 1: Evolved packet core in the Visited network – Evolved packet core in the Home network 

In this section it is considered the high level roaming architecture in case both the visited and the home networks are evolved Packet Core networks. Two alternative architectures are shown, depending on whether UE traffic has to be routed to the HPLMN or not. It is FFS whether the two alternatives can be used in parallel by a UE, e.g. when only a part of the user’s traffic has to be routed to the HPLMN.

In case UE traffic is routed to the home network, the SAE architecture is depicted in figure 4.3-1.

[image: image7]
Figure 4.3-1: SAE Roaming architecture – Home routed traffic.

For home routed user traffic the Inter AS Anchor is located in the HPLMN. Due to this reason, an interface between the Visited MME/UPE and Home Inter AS Anchor is needed.This interface is referred to as S8 and is the same reference point as S5 plus possible supplementary functions, if needed, related to roaming scenarios.

The vPCRF is located in the VPLMN, while hPCRF is in the HPLMN. The need for a vPCRF and the reference point S9 is FFS.

It is FFS whether the inter-3GPP access system Mobility Anchor and/or the Mobility anchor between 3GPP and non-3GPP access systems is provided by entities in the visited network or by the Home Inter AS Anchor.

It is FFS whether it is advantageous to allow inter-access system handover also in the visited network (e.g.: in the same node as the MME/UPE). The IASA in the home network remains the entity that terminates the IP Access Service.

It is FFS whether the GPRS Core contains a GGSN for this roaming architecture. In case a GGSN is included it is FFS whether a GGSN in HPLMN or VPLMN is used.

In case UE traffic is not routed to the HPLMN, the SAE architecture is depicted in the following figure 4.3-2.
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Figure 4.3-2: SAE Roaming architecture – Local Breakout.

If and how to connect the Rx+ reference point is FFS.

The need for dynamic policies in the roaming case is FFS. In the case it is decided that PCRF in the visited network is used, one alternative solution is that the enforcement of the Home PLMN policies (e.g.: QoS and charging policies) by the visited Inter AS Anchor is performed through the interaction of Home and Visited PCRF. Possibly, the Visited PCRF may add/modify policies according to those defined in the VPLMN. The related reference point between PCRFs is referred as S9. The use of S9 is limited to this alternative solution and is FFS.

Additional reference points for roaming scenarios [in addition to those described in section 4.2]

S8: indicates the roaming variant of S5 reference point when the Inter AS Anchor point is located in the HPLMN.
S8’: indicates the roaming variant of S5 reference point when the Inter AS Anchor point is located in one VPLMN, and UE roams to another VPLMN after attached, and when Mobile IP is not used.
S9: indicates the roaming variant of the S7 reference point for the enforcement in the VPLMN of dynamic control policies from the HPLMN.The use of S9 is FFS.
S10: it provides the user plane with related control and mobility support among Inter AS Anchors if mobile IP is used when UE roams from one PLMN to another.
Note: S2 and S4 reference points could be interoperator when the GGSN/PDG and the Inter AS anchor belong to different PLMNs.

	End of Change


[1] J.Kempf, K.Leung, P.Roberts, K.Nishida, G.Giaretta, M.Liebsch, “ Requirements and Gap Analysis for IP Local Mobility”, internet draft, draft-ietf-netlmm-nohost-req-00.txt, February, 2006. Available at http://www.ietf.org/internet-drafts/draft-ietf-netlmm-nohost-req-00.txt 
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