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Abstract of the contribution: This contribution proposes an optimized non-3GPP access to 3GPP access handover procedure for scenarios without direct interface between MME and non-3GPP access

1. Introduction

In section 5.6.3 of TS 23.402 handover optimization procedures are described that are specific to particular accesses. These optimizations may require architectural enhancements (e.g. an direct interface between the accesses) that are not applicable to all accesses or all scenarios.

Therefore, in this contribution we propose an optimization for non-3GPP access to 3GPP access handover that does not require a direct interface and is applicable to all non-3GPP accesses.

2. Discussion

In order to avoid service degradation during mobility between 3GPP and non-3GPP accesses, optimizations of the basic handover procedure are required. For access systems that are tightly coupled, e.g. in case of CDMA2000 by a direct interface between the MME and the HRPD access, the optimization can be achieved by transparent tunnelling of pre-registration from the UE over this interface to the target access.

However, not all accesses or all scenarios allow this kind of transparent tunnelling. One example where transparent tunnelling is not possible is in roaming scenarios. Here the direct interface is not supported when the required inter-operator agreement is not in place. Another example is in case of access networks like WLAN. Here, the UE may be connected to an indoor home or company WLAN. The 3GPP coverage may be in the indoor case not always satisfactory available and thus the UE may not benefit from dual radio capability. But nevertheless, also in the above cases when moving out of the non-3GPP access coverage, a smooth handover to the 3GPP access network should be ensured.

Therefore, also other means to reduce handover delay without direct interface are desirable.  One way to achieve handover optimizations in the above scenarios is by reducing signalling between MME and AAA/HSS during the Attach of the UE to the 3GPP access. This is possible by pushing UE context information (subscriber data, authentication vectors, PDN-GW address), usually requested by the MME during attach, by the AAA/HSS to the MME prior to the Attach of the UE.

The push mechanism requires the knowledge of an MME that will serve the UE in the 3GPP access. One possibility is to assign a default MME serving all UEs previously attached to the respective non-3GPP access. Or in case the location of the UE is known, an appropriate MME can be determined by the AAA/HSS based on the location. Furthermore, a trigger is required in the AAA/HSS that initiates the push of the UE context information. One possible trigger is the authentication in the non-3GPP access, i.e. at the moment the UE is successfully authenticated in the non-3GPP access the AAA/HSS initiates the UE context establishment in the MME.

The signalling procedure for the optimized non-3GPP access to 3GPP access handover mechanism outlined above is described below:
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Figure 1: Optimized non-3GPP access to 3GPP access handover

1. The UE attaches initially to a non-3GPP access (via S2a, S2b or S2c)

2. The AAA/HSS decides to establish UE context in an MME

3. The AAA/HSS determines an MME and sends the UE context (including e.g. subscriber data, AVs, PDN-GW address) to the MME

4. The MME acknowledges the UE context establishment

5. The UE discovers the 3GPP access system and decides to handover to the discovered 3GPP access system

6. The UE sends an Attach Request that is routed to the MME in the EPC

7. The MME authenticates the UE

8. The MME selects a Serving GW and sends a Create Default Bearer Request message to the selected Serving GW

9. For PMIP based S5, the Serving GW sends a Proxy Binding Update towards the PDN GW and the PDN GW responds with a Proxy Binding Ack. For GTP based S5, the Serving GW sends a Create Bearer Request message to the PDN GW and the PDN GW responds with a Create Bearer Response message

10. The Serving GW returns a Create Default Bearer Response message to the MME

11. The MME sends an Attach Accept message to the UE through 3GPP access. The 3GPP access system initiates radio bearer setup procedure. The 3GPP access system responds with an Attach Complete message

3. Proposal

We propose to add the following procedure for optimized non-3GPP to 3GPP access handover to section 5.6.2 of 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 Non-3GPP access to 3GPP access handover optimization

The procedure in Figure 5.6.2.1‑1 shows an optimization for handover from non-3GPP to 3GPP access by reduced signalling between MME and AAA/HSS during the Attach of the UE to the 3GPP access.

The signalling can be reduced by the AAA/HSS pushing UE context information to the MME prior to the Attach of the UE to the 3GPP access.
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Figure 5.6.2.1‑1: Optimized non-3GPP to 3GPP handover
1. The UE attaches initially to a non-3GPP access (via S2a, S2b or S2c)

2. The AAA/HSS decides to establish UE context in an MME 

3. The AAA/HSS determines an MME and sends the UE context (including e.g. subscriber data, AVs, PDN-GW address) to the MME

4. The MME acknowledges the UE context establishment

5. The UE discovers the 3GPP access system and decides to handover to the discovered 3GPP access system

6. The UE sends an Attach Request that is routed to the MME in the EPC

7. The MME authenticates the UE

8. The MME selects a Serving GW and sends a Create Default Bearer Request message to the selected Serving GW

9. For PMIP based S5, the Serving GW sends a Proxy Binding Update towards the PDN GW and the PDN GW responds with a Proxy Binding Ack. For GTP based S5, the Serving GW sends a Create Bearer Request message to the PDN GW and the PDN GW responds with a Create Bearer Response message

10. The Serving GW returns a Create Default Bearer Response message to the MME

11. The MME sends an Attach Accept message to the UE through 3GPP access. The 3GPP access system initiates radio bearer setup procedure. The 3GPP access system responds with an Attach Complete message

--- End of change ---
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