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Abstract of the contribution:

In the last meeting it was agreed to create a placeholder in TS 23.402 for documenting procedures for optimised 3GPP-3GPP2 handovers. This paper proposes a high-level architecture for inclusion in the TS 23.402 as it relates to interworking with 3GPP2 HRPD PS access technologies.
1
Discussion
The current EPS (i.e. SAE) architecture assumes that mobility to/from non-3GPP accesses takes place on the S2 reference point i.e. the present EPS architecture allows for simple session continuity based on UE controlled layer 3 handovers with no assistance from the radio access network.
Every time the UE moves from one system to another it has to go through a complete Attach procedure (or the equivalent on non-3GPP systems), which is likely to yield service interruption times that are unsuitable for real time traffic in the case of single radio capable terminals. In addition, for the PS bearer plane, there is currently no means that could be used for minimising data loss incurred by the HO duration.
Figure 1 provides a high-level summary of the differences between EPS support for intra-3GPP handovers (Figure 1a) and EPS support for LTE-3GPP2 handovers (Figure 1b). In particular, it shows that LTE-HRPD handovers lack the following support:
· Support for network controlled HO decisions based on UE measurement reports performed on the candidate target access;
· An interface to allow for interaction (e.g. HO preparation) between the LTE/SAE system and the 3GPP2 system to be performed efficiently; and
· A means for minimising data loss.
Assuming that the radio handover aspects will be covered in the RAN study item on improved 3GPP-non3GPP mobility for 3GPP2, this proposal focuses on the two latter aspects.
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Figure 1: Current EPS support for: a) intra-3GPP HOs; b) 3GPP-HRPD HOs
Depicted in Figure 2 is an enhanced architecture providing support for optimised LTE-HRPD handovers. The figure shows the non-roaming scenario.

The S3 interface today is defined between the MME and the SGSN as illustrated in Figures 4.2.1-1 and 4.2.1-2 in TS 23.402.  In order to provide support for improved 3GPP-HRPD mobility it is proposed to define an interface between the MME and the 3GPP2 HRPD system, referred to as S101 (see Figure 2).  The details of this interface are FFS, but it is envisioned that this interface will differ from S3 in that it will primarily serve as a tunnel between the UE and the target system, in either direction.  In other words, when the UE is on the HRPD system, it will be able to prepare the target system (LTE) by performing an Attach over the S101 interface (via HRPD traffic channels).  Similarly, when the UE is on the LTE system, it will be able to prepare the target system (HRPD) by performing an HRPD attach procedure over the S101 interface (via LTE traffic channels).
Regarding the means for minimising data loss during handover for 3GPP PS services, there are currently two options defined for inter-RAT handovers (Section 5.5.2 in TS23.401):

· Direct forwarding between the eNB and the 2G/3G system, and

· Indirect forwarding via the Serving GW.

Although the basic architecture for connecting HRPD to the EPS is different from the 2G/3G case (which would most likely lead to different technical solutions) it shall be necessary to define mechanism (e.g. early user plane switching, direct and indirect packet forwarding) equivalent to what is available in 2G/3G-4G to minimize the packet losses for real time and non real time services during LTE and HRPD mobility. 
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Figure 2: Architecture for optimised 3GPP-HRPD handovers (non-roaming case)
2
Proposal
Based on the discussion in the previous section, this contribution proposes a high-level architecture for optimised 3GPP-HRPD handovers for inclusion in the TS 23.402. 
 *** Proposed Change in TS 23.402 *****
5.6
Handover

<This section describes the information flows for handover between 3GPP and non-3GPP accesses>

5.6.1     Handovers without Optimizations

<This section contains flows for supporting handovers without optimizations>

*** Contents of Section 5.6.1 omitted for conciseness *****
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. >

5.6.3       Handover Optimizations applicable to specific accesses

<This section describes handover optimization procedures that are specific to particular accesses (3GPP and non-3GPP). Subsections may also contain details for generic optimization procedures to make them applicable to specific accesses >
5.6.3.1 
E-UTRAN Access and CDMA2000 Accesses 

<Handover optimization procedures for 3GPP accesses and 3GPP2 accesses for scenarios specified in TS 22.278 >
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Figure 5.6.2-x: Architecture for optimised 3GPP-HRPD handovers (non-roaming case)

Depicted in Figure 5.6.2-x is an access specific architecture providing support for optimised 3GPP-HRPD handovers. 

S101:
It enables interactions between LTE/SAE and HRPD access to allow handover signalling for pre-registration, preparation and execution towards the target system.

In addition to the S101 interface specified there is a need to support mechanisms to minimize packet losses for real time and non real time mobility between HRPD and LTE. Solutions that should be investigated include early user plane switching (e.g. for real time services) and direct and in-direct packet forwarding (e.g. for non real time services). 

Editor's Note: The need to define a specific reference point for direct and in-direct packet forwarding is left FFS.
5.6.3.2 
3GPP Accesses and Mobile WiMAX 

<Handover optimization procedures for 3GPP accesses and Mobile WiMAX accesses for scenarios specified in TS 22.278 >
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