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1 Introduction
In order to provide ubiquitous connectivity, mobile devices such as handsets, mobile internet devices, palmtops and laptops will commonly support multiple wireless technologies such as GSM, UMTS and Wi-Fi in addition to emerging 4G technologies such as mobile WiMAX and LTE.  The desire to preserve the user’s experience on a transition between 3GPP technologies and other wireless accesses has led to associated mobility and service continuity requirements in 3GPP.  In the context of interworking between 3GPP and WiMAX these are captured within [1] and [2] (see excerpts in Annex A).

Solutions considered by 3GPP have been sub-divided into two classes:

· “Dual Radio”, in which the mobile device operates two radio modules, possibly concurrently.  The mobile detects the presence of the target access network and (according to configured policies) establishes a radio connection to that network prior to handover from the source network.
· “Single Radio”, in which the mobile device utilises only one technology (radio) at a time.  The mobile performs measurements during source network transmit and/or receive gaps which are under the control of the source network.  Resources in the target network are prepared prior to hand over.

At RAN#36, RAN agreed upon the need to support both single radio and dual radio mobility solutions between 3GPP and WiMAX and informed SA WG2 of this decision in [3].  Since that time, work has been ongoing in SA2 to define the dual-radio solution based upon the Access Network Discovery and Selection Function (ANDSF), whilst according to the SA agreement of [4], introduction of the single radio solution is deferred until post-Rel-8.
From a RAN perspective, key differences between single and dual radio solutions are:

1. For single radio, measurements of the non-3GPP access may potentially be reported to or via RAN nodes, whereas for dual radio the measurements of the non-3GPP access are not passed or reported within the RAN
2. For single radio, the transmitter of one access technology is not active at the same time as the receiver of another, whereas for dual radio these may be simultaneously active

Regarding (1), this has the consequence that no specific work is required in RAN to complete the dual radio solution {noting however that some guidance may be required from RAN to other groups on certain aspects of the ANDSF policies}.  For single radio, work is required in RAN to provide the necessary signalling support for the non-3GPP RAT measurements and to support the associated measurements gaps.

Regarding (2), the possibility for coincident transmit/receive in the dual radio scenario requires that adequate protection against self-interference is required when both technologies are resident within the same mobile device.  This situation is already commonly encountered today in devices supporting multiple technologies in different bands, such as for example, GSM and 802.11 WLAN.  Coexistence of these technologies is facilitated within the terminal design via suitable filtering of the transmitted and received signals.  However, the ITU decision of 2007 to adopt mobile WiMAX (OFDMA-TDD-WMAN) as an IMT-2000 family member increases the likelihood of WiMAX deployments in the same bands (or in bands with close frequency proximity) to those of existing and emerging 3GPP technologies.  In such circumstances, it can be far more difficult to provide the necessary isolation between the constituent transmitters and receivers of a dual radio solution.  For single radio, the necessary isolation is achieved without specific coexistence filtering solutions due to the fact that simultaneous transmission on one technology and reception on another is avoided via the appropriate scheduling gaps.

2 Conclusion
The single radio solution for mobility between 3GPP and WiMAX has a primary role to play in meeting the current SAE objectives on service continuity when the technologies occupy the same or closely-spaced bands. The solution also offers additional benefits in terms of reducing terminal power consumption and minimising radio resource usage, both of which apply irrespective of the involved frequency bands.
RAN is asked to clearly communicate this RAN-specific aspect of single radio mobility between 3GPP and WiMAX to SA and to request SA to progress the work in line with the established requirements.
The WIDS of [6] and [7] should enable work to progress on the associated RAN-specific tasks.
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Annex A

[1] - TS 22.278, “Service requirements for the Evolved Packet system (EPS):

5
High-level requirements – user and operational aspects

[…] … The Evolved Packet System shall support service continuity between 3GPP access systems and also between 3GPP access systems and non 3GPP access systems whether the UE supports simultaneous radio transmission or not.

7.1.4.4
Service continuity between 3GPP and WiMAX access on Evolved Packet Core

The Evolved Packet System shall support bidirectional service continuity between WiMAX (IEEE 802.16e-2005 [19] profiles defined by the WiMAX Forum [20]) and GERAN PS.

The Evolved Packet System shall support bidirectional service continuity between WiMAX (IEEE 802.16e-2005 [19] profiles defined by the WiMAX Forum [20]) and UTRAN PS.

The Evolved Packet System shall support bidirectional service continuity between WiMAX (IEEE 802.16e-2005 [19] profiles defined by the WiMAX Forum [20]) and E-UTRAN.

NOTE:
The above requirements assume that the service continuity takes place through the Evolved Packet Core.

[2] - TS 23.402, “Architecture enhancements for non-3GPP accesses”:

4.1
General Concepts

[…] … The mobility management procedures specified to handle mobility between 3GPP and non 3GPP accesses shall include mechanisms to minimize the handover latency due to authentication and authorization for network access. This applies to UEs either supporting simultaneous radio transmission capability or not supporting it.

4.1.2
General Concepts for Interworking Between 3GPP Accesses and WiMAX

The mobility management procedures specified to handle mobility between 3GPP Accesses and WiMAX (as required by TS 22.278 [20]) shall include mechanisms to minimize the service interruption during handover and where possible support bidirectional service continuity.

-
This applies to UEs supporting either single or dual radio capability.

-
The mobility management procedures should minimize any performance impacts to the UE and the respective accesses, for example, UE battery consumption and network throughput.

-
The mobility management procedures should minimize the coupling between the different accesses allowing independent protocol evolution in each access.

Furthermore, the mobility management procedures specified to handle mobility between 3GPP accesses and WiMAX should minimize the impact on legacy systems (i.e. UTRAN and GERAN).
