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1.
Introduction
This contribution proposes an architecture and signalling flows for optimized handover between non-3GPP accesses and 3GPP access. 

2.
Proposal
It is proposed to include the following text into TS 23.402. 

*** Start of Change ***

5.6.2      
Handover Optimizations applicable to all non-3GPP accesses

<This sub-section describes handover optimization procedures that are generic and applicable to all non-3GPP accesses. >

5.6.2.1
Architecture for Optimized handover
Figures 5.6.2.1-1 and 5.6.2.1-2 show the architecture for optimized handover from non-3GPP to 3GPP and from 3GPP to non-3GPP, respectively. Optimization is based on the mechanism to allow UE to communicate with target system while UE is in source system. UE can perform pre-registration and radio resource reservation in the target system through source system. In order to minimize the change of the target system, a Interworking Function (IWF) can be introduced which has interface with the target system node using existing protocol. 
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Figure 5.6.2.1-1: Architecture for optimized handover from  non-3GPP to 3GPP
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Figure 5.6.2.1-2: Architecture for optimized handover from 3GPP to non-3GPP

5.6.2.1.1
Inter-working Function 1 (IWF1)
This is a new logical node which can be implemented in a stand-alone network element (stand-alone IWF1) or be collocated with another network element, e.g. be collocated with the MME (combined MME/IWF1). For simplicity, Figure 5.6.2.1-1 shows a stand-alone IWF1.
IWF1 has the eNB functionality and MME functionality with interfaces with S-GW (S11) and HSS (S6a) for attach and with MME (S10) and SGSN (S3) for inter MME handover.


[image: image3.emf]eRRC

Non-3GPP 

Access

eNAS

Non-3GPP 

Access

Non-3GPP 

Access

Transport

S11

eRRC

eNAS

UE

Non-3GPP Access

IWF1

S-GW

Transport

S11


Since the IWF1 communicates with MMEs / SGSNs in the visited PLMN, it needs to be configured as a neighbour MME in these MMEs / SGSNs. Therefore, the IWF is assumed to be located in the visited PLMN.

The UE communicates with the IWF1 over the Non-3GPP access by using the Su reference point. 

Editor’s note:
It is FFS How UE communicates with IWF1. Su reference point may be over IP transport through the source system or tunnelling path using interfaces within non-3GPP.

5.6.2.1.2
Inter-working Function 2 (IWF2)
This is a new logical node which can be implemented in a stand-alone network element (stand-alone IWF2) or be collocated with another network element, e.g. be collocated with the ASN-GW in WiMAX or PCF/AN in 3GPP2 EV-DO. For simplicity, Figure 5.6.2.1-2 shows a stand-alone IWF2.
IWF2 has the BS functionality for WiMAX and BSC and PCF functionality for 3GPP2 EV-DO. IWF2 has the interfaces with non-3GPP Access system nodes, e.g., ASN-GW for WiMAX and PDSN for 3GPP2 EV-DO. IWF2 has the interface with 3GPP AAA for the pre-authentication while UE is in the 3GPP access.


[image: image4.emf]Non-3GPP 

Layer 2

3GPP 

Access

DHCP/

MIPv4

3GPP 

Access

3GPP 

Access

Transport

Non-3GPP 

interface

Non-3GPP 

Layer 2

3GPP Access

IWF2

Non-3GPP CN

Transport

Non-3GPP 

interface

UE

UDP/IP UDP/IP

DHCP/

MIPv4


The UE communicates with the IWF2 over the 3GPP access by using the Su reference point. 

Editor’s note:
It is FFS How UE communicates with IWF2. Su reference point may be over IP transport through the source system or tunnelling path using interfaces within 3GPP (Uu, S1-c and new interface between MME and IWF2).

5.6.2.1.3
Reference Points

Some of the reference points illustrated in Figure 5.6.2.2-1 are discussed below, focusing in particular how they are used in the context of optimized handovers. The other reference points are documented in TS 23.401 [4].

Su:
It is used transmit signalling between the UE and the IWF. Control plane messages (e.g., eRRC and eNAS) should be transferred over this interface. How to support this interface over the source system is FFS
S11:
It is used in handover between non-3GPP to GERAN/UTRAN for creating appropriate bearers in a selected S-GW.

S10:
It is used in handover between non-3GPP and E-UTRAN for transferring the UE’s MM context and for the preparation of resources in E-UTRAN

S3:
It is used in handover between non-3GPP and GERAN/UTRAN for transferring the UE’s MM context and the preparation of resources in GERAN/UTRAN.

S6a/Ta*:
It is used by IWF1/IWF2 to retrieve authentication data and authenticate a UE during pre-registration. It is also used by IWF1/IWF2 to retrieve the address of the PDN-GW that is currently serving the UE. 
St:
It is used in handover between 3GPP and non-3GPP for creating appropriate bearers. The detailed usage of this interface depends on the target system.

5.6.2.2
Signalling Flows for Non-3GPP Access to 3GPP Access Handover
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Figure 5.6.2.2-1: Non-3GPP Access to 3GPP Access Handover
1)
The Network or the UE decides to trigger the handover toward the 3GPP system.
2)
Tunnelling path between the UE and the IWF is established.

Editor's Note: Whether his tunnelling is based on Layer 2 or Layer 3 is FFS.

3)
The UE sends an Attach Request to the IWF. The message from the UE is routed via tunnelling path to the IWF. This message is specified in TS 23.401 (E-UTRAN) or TS 23.060 (UTRAN)

4)
The IWF contacts the HSS and authenticates the UE. As part of the authentication procedure, the IP address of the PDN GW that needs to be use is conveyed to the IWF.

5)
After successful authentication, the IWF creates MM context. This includes Location Update procedure with the HSS as specified in TS 23.401 or TS 23.060.

6)
The IWF selects a Serving GW as described in TS 23.401 and sends a Create Default Bearer Request (including IMSI, MME Context ID, PDN GW address) message to the selected Serving GW. For IETF based S5, the MN-NAI is also included in the message.

7)


a)
For IETF based S5, the Serving GW initiates the PMIPv6 registration procedure towards the PDN-GW by sending a Proxy Binding Update according to [8]. The PDN GW responds with a Proxy Binding Ack and updates its mobility binding which effectively switches the PMIPv6 tunnel from the non-3GPP access network to the Serving GW. In the proxy Binding Ack, the PDN-GW includes the home IP address or prefix that was assigned to the UE earlier.
Editor's note:
It is FFS whether the Proxy Binding Update suffices to provide equivalent functionality to the GTP "Create Bearer Request" message and if additional messages are required.
b)
For GTP based S5, the Serving GW sends a Create Bearer Request message to the PDN-GW as described in TS 23.401. The PDN GW responds with a Create Bearer Response message to the Serving GW as described in TS 23.401.The Create Bearer Response contains the home IP address or prefix that was assigned to the UE earlier.

8)
The Serving GW returns a Create Default Bearer Response message to the IWF as specified in TS 23.401. This message also serves as an indication to the IWF that the binding has been successful. At this step the PMIP6 or GTP tunnel is established.

9)
The IWF sends an Attach Accept message to the UE via tunnelling path.

10)
Before UE moves to the target system, target system resource including radio resource may be reserved. Once the target access system is prepared by reserving radio resource, Handover command is sent to UE.
11)
 If radio resource of the target system is reserved and UE received Handover Command at step 10 then UE sends a Handover Confirm message to the target eNodeB or RNC/BSS and the target eNodeB or RNC/BSS sends a Relocation Complete message to the target MME/SGSN.

If radio resource of the target system is not reserved at step 10 then UE performs TAU/RAU procedure. The target MME/SGSN sends Context Request message to IWF in order to get the UE Context and UE triggers Bearer Setup procedure for the service. 
12)
The EPS performs Update Bearer procedure in order to establish bearers to the 3GPP Access.

5.6.2.3
Signaling Flows for 3GPP Access to Non-3GPP Access Handover
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Figure 5.6.2.3-1: 3GPP Access to non-3GPP Access Handover
1)
The Network or the UE decides to trigger the handover toward the non-3GPP system. 

Editors' Note:
It is FFS what kind of condition should be met for triggering of the handover. This should be discussed in RAN WG2 for UTRAN/LTE and GERAN WG2 for GERAN.

2)
Tunnelling path is established between the UE and the IWF.

3)
Over the tunnel between UE and IWF, the non-3GPP access specific authentication procedure is performed. The authentication procedure between UE and non-3GPP IP Access is outside the scope of 3GPP. Depending on the type of non-3GPP access system, the PDN Gateway address may be determined at this point as described in section 5.4.2.1. 

4)
After successful authentication and authorization, the L3 attach procedure is triggered over the tunnel.

5)
IP bearer in the non-3GPP access is established via e.g., Proxy BU by non-3GPP IP Access. The PDN-GW may interact with the 3GPP AAA server to perform authorization function. PDN-GW may interact with PCRF.

6)
L3 attach procedure is completed at this point. 

7)
Before UE moves to the target system, target system resource including radio resource may be reserved. Once the target access system is prepared by reserving radio resource, Handover command is sent to UE.

8)
Depending on the step 7, UE moves to the target system as active state or idle state of the target system.

9)
If the bearer which was established in step 5 needs to be updated, then the target non-3GPP access system may perform the update bearer procedure.
*** End of Change ***
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