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Abstract of the contribution:

This contribution proposes to harmonize the handover behaviour for non-3GPP ( 3GPP access mobility for PMIP and GTP-based S5/S8 protocol variants through the application of the transient binding cache mechanism currently being defined for PMIPv6 in the IETF.

Introduction 
At the last SA2 meeting (SA2#65) a compromise solution involving alternative options for handover from non-3GPP to 3GPP accesses has been agreed for PMIPv6. 

A closer study of this solution showed that this has introduced a different handover behaviour for non-optimized handovers from non-3GPP to 3GPP accesses depending on the S5/S8 protocol variant. 

Handover Behaviour (non-3GPP ( 3GPP) in case of GTP-based S5/S8:

For GTP-based S5/S8, the Serving GW initiates two interactions with the PDN GW: 

1. Before the radio and access bearer establishment: The Serving GW sends a Create Bearer Request to the PDN GW to setup the S5/S8 bearer between the Serving GW. This allows the PDN GW to query the PCRF for the QoS authorization and also to allocate a new IP address to the UE, which is delivered to the Serving GW as part of the Create Bearer Response.

2. After the radio and access bearer establishment: The Serving GW sends an Update Bearer Request to the PDN GW to trigger the downlink path switch from the non-3GPP access to the 3GPP access.
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Handover Behaviour (non-3GPP ( 3GPP) in case of PMIP-based S5/S8:

For PMIP-based S5/S8, the Serving GW initiates only one interaction with the PDN GW: 

Either before the radio and access bearer establishment: 

The Serving GW sends a Proxy Binding Update to the PDN GW, which will switch the downlink traffic forwarding from the non-3GPP access immediately to the 3GPP access (although the 3GPP radio and access bearer has not yet been setup). The PDN GW will also query the PCRF for QoS authorization and allocate a new IP address to the UE, which is then delivered to the Serving GW as part of the Proxy Binding Ack. Note that in this case, the new charging rules for the 3GPP access will also be changed already at this point even though the radio and access bearer has not yet been established (which could lead to inaccurate charging for uplink traffic). 

… or after the radio and access bearer establishment:
The Serving GW sends a Proxy Binding Update to the PDN GW when the target access (3GPP access) is completely setup. This enables seamless handover for dual radio UEs as the path switch for the downlink traffic occurs only when the 3GPP radio and access bearer are ready to deliver the data. Unfortunately, this alternative does not solve the IP address problem – i.e. an alternative mechanism must be used to deliver the UE’s IP address to the Serving GW prior to the radio and access bearer setup. 
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Conclusion:

This comparison shows that the recently agreed compromise solution introduced an undesirable difference for non-3GPP ( 3GPP access handover behaviour depending on the protocol variant deployed over S5/S8. Moreover the evaluation above also highlights that the compromise solution for the PMIP-based S5/S8 case has several drawback compared to the GTP case. 

Way Forward
Ongoing work in the IETF defines the use of transient binding cache entries for PMIPv6, which essentially allows mimicking the handover behaviour for the GTP-based S5/S8 variant also with PMIPv6. 
In a nutshell, the idea behind this work is to support the creation of transient binding cache entries which allow inter-MAG handover optimization in PMIPv6. The mechanism is applicable to inter-MAG handovers while using a single interface or different interfaces. The specified extension to the Proxy Mobile IPv6 protocol ensures optimized forwarding of downlink as well as uplink packets between mobile nodes and the network infrastructure and avoids superfluous packet forwarding delay or even packet loss.

The status of this work in the IETF is progress well. Although there have been initially 3 different Internet Draft targeting the same problem space, the different contributors have worked hard over the last weeks to harmonize their different proposals into a common solution. 

A first version of this joint Internet Draft “Transient Binding for Proxy Mobile IPv6” [1] has been published on June 18th. Because this Internet Draft is co-authored by all authors that had initially proposed individual solutions, it can be assumed that this work is already relatively stable.

Proposal 

It is therefore proposed to align the handover behaviour for mobility from non-3GPP to 3GPP accesses for PMIP-based S5/S8 with the behaviour currently defined for GTP-based S5/S8.

The following figure depicts how transient binding cache extension to PMIPv6 [1] can be used to mimic the GTP case.

[image: image3]
Notes: 

· The Serving GW includes a Transient Binding Option (TBO) in order to indicate to the PDN GW that the handover involves an inter-access handover (i.e. a MAG change). 

· As part of the TBO, the Serving GW defines the lifetime for the transient binding.
· During the “transient state” the PDN GW forwards uplink traffic from source and target accesses, while downlink traffic is still delivered via the source access.

· When the “transient period” has passed (i.e. when the transient binding is finally “activated”) the PDN GW performs the path switch for the downlink traffic and stops forwarding uplink packet from the target access. 
· The transient binding is activated either implicitly: when the lifetime expires, or explicitly: with a second Proxy Binding Update without a TBO.

S2-084957 (CR 0380) implements the necessary changes to correct the misalignment in the handover behaviour for GTP- and PMP-based S5/S8.  
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