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Abstract of the contribution:
This document discusses the necessary decision and execution steps for effective handovers between 3GPP and non-3GPP networks and proposes new text for inclusion.
Introduction

In order to support low latency active session handovers between 3GPP and non-3GPP networks for multimode UEs (ones equipped with both 3GPP and non-3GPP interfaces), it is crucial to establish effective procedures to discover and select a target network and to determine the best timing for an inter-technology handover:

· The discovery and selection of the target network is no longer trivial since the candidate target network is a different radio technology and possibly owned by a different operator. 

· Possibility of unnecessary or ill-timed inter-technology handovers, and inter-technology handovers to an unsuitable/wrong target must be minimized since inter-technology handover is much more expensive than intra-technology handover in terms of signalling complexity, resource management complexity, impact to the source and target systems, and potential impact to the user experience. For this reason alone, procedures and mechanisms that can optimize the decision making on the necessity, timing, and viability of inter-technology handovers must be specified. 
The remaining part of this document describes the necessary steps for 3GPP/non-3GPP handover decision and execution.

Discussion

In this discussion, we discuss key steps executed by the system to successfully complete a 3GPP/non-3GPP packet to packet handover. These steps represent a system flow of handover, describing both UE and network activities. These steps are described in the following figure.
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Figure 1 3GPP/non-3GPP handover decision and execution steps.
Discovery – this involves methods executed by the UE and the network for acquiring information about the presence of 3GPP or non-3GPP networks at the UE’s current location. This discovery process may take into account factors including but not limited to scanning by the UE, service and subscription policies, preferred roaming lists, etc. 3GPP/non-3GPP handovers require knowledge of the availability of alternative access networks and their topological alignment with the source access network. If requiring the source access network to maintain this knowledge places unreasonable demands on base stations, it can be alleviated by allowing the mobile to inform the network that certain alternative access networks are detected by the mobile with sufficient radio qualities to be used by the mobile.
Evaluation – this involves methods executed by the UE for selecting suitable target networks for this handover. This selection process may take into account factors including but not limited to signal quality of the candidate networks (as measured by the UE),,network policies, QoS and bandwidth requirements of the current user applications, capabilities of the candidate networks, resource status at candidate networks, IP mobility support at the candidate networks, user preferences for candidate non-3GPP networks, current UE conditions, etc. 
Predictive optimization – this involves methods executed by the UE and candidate network for taking predictive optimization procedures on a selected candidate network before a handoff from the current serving network becomes necessary. Predictive optimization may involve pre-establishing packet data sessions and/or IP layer connectivity (or partial connectivity) to the selected candidate network. Predictive optimization provides a means to minimize service interruption time. Not every candidate network requires predictive optimization. An example of a non-3GPP network which requires predictive optimization is the CDMA 1xEV-DO network. In the CDMA 1xEV-DO network, it may take several seconds to authenticate the UE, negotiate 1xEV-DO sessions, establish PPP, etc. Predictive optimization executes these steps prior to the handoff decision and greatly reduces handoff latency.
Decision – this involves methods executed by the source network for determining, with reasonably high confidence, that a handoff from the current serving network to a selected target network is necessary at a given time.  This decision may be based on a variety of information including but not limited to recent link measurements, network load conditions, changes in user applications, policy considerations, user preferences, UE conditions at the current location, etc. There are various options for handoff decision: mobile controlled, network controlled or network controlled with mobile assistance. Motorola believes that network control with mobile assistance provides an efficient method for triggering handovers. Care must be given that decisions to handover between 3GPP and non-3GPP networks avoid any ping-pong or oscillation effects.
Preparation - this involves methods executed by the source and target network for ensuring that the appropriate target network radio resources have been allocated by the target network for the UE before a handoff from the current serving network. Preparation may involve establishing dedicated bearer flows, providing the UE with radio parameters for its use when it switches to the target network, etc. The target network may base its decision on a variety of information including but not limited to service and subscription policies, QoS and bandwidth requirements of the current user applications, capabilities of the target network, resource status at the target network, etc,
Initiation – this involves methods for initiating the execution of the inter-technology handover from the current serving network to the selected target network. At least the following sub-steps are required:

Switch of link layer connectivity - UE disconnects from the current serving network and re-connects to the target network. The order of the disconnection and re-connection is FFS. The mechanisms and signalling procedures for disconnecting and re-connecting a link are according to the respective link layer specifications.

Restoration of end-to-end IP connectivity – This will involve IP mobility management signalling and procedures (e.g., PMIP, CMIP). If PMIP is in use and the source and target networks are within the same PMIP domain, the end-to-end IP connectivity restoration is transparent to the UE.

This discussion identifies a set of principles which can be used in developing the procedures associated with 3GPP/non-3GPP handovers. These guidelines apply to both 3GPP to non-3GPP handovers and non-3GPP to 3GPP handovers.

· The system should support handoff procedures for both single radio and dual radio configurations. Optionally, the system should also allow handoff procedures with UEs capable to simultaneously operate two receivers and only one transmitter.
· The system should support network controlled handoff procedures, with or without mobile assistance.
· The system should support handoff procedures providing service continuity for real-time services. 

· The system should support handoff procedures with a mechanism for assigning the preferred and minimum levels of QoS for each bearer flow in the target network. 

· The system should support secure communication before, during, and after handoff. Maintaining secure communication may require coordination between 3GPP and non-3GPP entities, and/or re-authentication after handoff.
· Handoff latency should be minimized to support handover of real-time bearer flows.

· The system should support handoff procedures which allow for the handover of all or a partial set of bearer flows in a manner consistent with user preferences and network policies.

· This system should support handoff procedures which avoid or reduce ping-pong effects.

Proposal
It is proposed to adopt the concepts presented in this contribution to two new clauses: 1) “General Principles for 3GPP/non-3GPP Handovers” in TS 23.402, chapter 4.7; 2) “3GPP/non-3GPP Handover” in TS 23.402, chapter 5.6. 

=======Beginning Proposed Text Change to 23.402============
4.7
General Principles for 3GPP/non-3GPP Handovers
The principles associated with 3GPP/non-3GPP handovers are specified below. These principles apply to both 3GPP to non-3GPP handovers and non-3GPP to 3GPP handovers.

· The system should support handover procedures for both single radio and dual radio UEs. The system should also allow handover procedures with UEs capable to simultaneously receive on two access systems and transmit in one access system.
· The system should support network controlled handover procedures, with or without mobile assistance. Also, UE controlled handover procedures could be supported.
· The system should support handover procedures providing service continuity for real-time services. 

· The system should support handover procedures with a mechanism for assigning the preferred and minimum levels of QoS for each IP flow in the target network.

· The system should support secure communication before, during, and after handover. 
· Handover latency should be minimized to support handover of real-time IP flows. 

· The system should support handover procedures which allow for the handover of all or some of the IP flows in a manner consistent with user preferences and network policies.
=======Next Change to 23.402============
5.6.x
General 3GPP/non-3GPP Handover steps
Figure X below shows the necessay steps for 3GPP/non-3GPP handover decision and execution.
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Figure X: General 3GPP/non-3GPP handover decision and execution steps
5.6.1 Network Discovery and Selection
 <This section describes how to acquire the information (i.e. discover) about the presence of non-3GPP networks at the UE’s current location. It also describes how to selects a non-3GPP / 3GPP candidate network to be the target for handover.>
5.6.2 Handover Optimization Procedures
<This section describes under what conditions pre-establishment optimization procedure(s) shall be considered/allowed for a given candidate network. It also defines the details of the supported pre-establishment optimization procedure(s) which may involve pre-establishing sessions and/or IP layer connectivity (or partial connectivity) to a selective set of candidate networks.>

5.6.3 Handover Decision
<This section describes criteria and logic for deciding to handoff from the current serving network to a target network.>

5.6.4 Handover Preparation
<This section describes the logic executed in preparation for a handoff from the current serving network to a target network.>

5.6.5 Handover Execution

 <This section describes the logic executed during a handoff from the current serving network to the target network. This section should also discuss handoff failure treatments. >
=======End Proposed Text Change to 23.402=================
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