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1 Introduction

Requirements have recently been adopted in SA1 to support interworking between LTE and 3GPP2 radio technologies.   The 3GPP2 radio technologies that are required to be supported are specified in [1]. 

At RAN#36, a study item was agreed to progress the standardization efforts of this interworking in RAN working groups.   The justifications and objectives of this study are listed in [2].  

In this document, we present the requirements and design principles for interworking between LTE and 3GPP2 radio technologies.

2 Requirements

The following requirements are proposed:

· The system shall support seamless voice service continuity from LTE to cdma2000 1xRTT Revision A. 

· The system shall support bidirectional data service interworking between LTE and cdma2000 1xRTT Revision A.  There are no requirements that this be seamless.

· The system shall support bidirectional seamless service continuity between cdma2000 HRPD (1xEV-DO) Revision A and LTE for best-effort and real-time applications.

· The system shall support bidirectional seamless service continuity between cdma2000 HRPD (1xEV-DO) Revision 0 and LTE for best-effort applications.

· The system shall support the above mentioned mobility scenarios for UEs with single radio and dual radio solutions.

· The system shall support the above mentioned mobility scenarios for all frequency bands applicable for either LTE or cdma2000 radio technologies.

· The solutions shall be based on the principles of network controlled radio access mobility.

3 Design Principles

The following design principles are proposed:

· The solution should minimize the impact on existing cdma2000 1xRTT Revision A, cdma2000 HRPD Revision 0 and Revision A systems and on E-UTRAN system.

· It is likely that changes to the existing cdma2000 HRPD specification will be required to support handover preparation to/from LTE.  However, supporting handover from LTE to cdma2000 1xRTT system with minimum changes to cdma2000 1xRTT system is possible by reusing the existing handover procedures and protocols in 3GPP2 such as A21 interface [3].  Network controlled handover from cdma2000 1xRTT to LTE is unlikely to be possible without significant changes to cdma2000 1xRTT system.  As such, seamless voice service continuity from cdma2000 1xRTT Revision A to LTE is not practical.  . 

· The solution should be transparent to E-UTRAN only terminal or network. 

· The solution should not have any impact on deployed cdma2000 1xRTT and cdma2000 HRPD terminals.

· The solution should minimize the coupling between the E-UTRAN and 3GPP2 systems.  In particular, the solution should allow the cdma2000 1xRTT or cdma2000 HRPD specification to evolve without necessitating a modification to the E-UTRAN specifications. 

In order to support network controlled mobility, the LTE system shall support the following capabilities:

· Exchange of UE capabilities that include cdma2000 interworking capabilities.

· Include cdma2000 channels in measurement control and reports, and broadcast cdma2000 channels and system selection parameters.

· Trigger a handover towards a cdma2000 system for active mobility, based on the measurement reports received by the eNB.

In order to minimize the protocol coupling between cdma2000 and LTE systems, UE shall interact directly with the target system using tunnelling mechanisms.  

4 Proposal 

We propose the following text to be agreed and incorporated in the technical report pertaining to network controlled mobility between LTE and 3GPP2 radio technologies:

<INSERT THE FOLLOWING TEXT IN SECTION XXX OF TR YY.ZZZ>

Followings listed the mobility scenarios between LTE and cdma2000 radio technologies to be supported: 

· The system shall support seamless voice service continuity from LTE to cdma2000 1xRTT Revision A. 

· The system shall support bidirectional data service interworking between LTE and cdma2000 1xRTT Revision A.  There are no requirements that this be seamless.

· The system shall support bidirectional seamless service continuity between cdma2000 HRPD (1xEV-DO) Revision A and LTE for best-effort and real-time applications.

· The system shall support bidirectional seamless service continuity between cdma2000 HRPD (1xEV-DO) Revision 0 and LTE for best-effort applications.

The system shall support the above mentioned mobility scenarios for all frequency bands applicable for either LTE or cdma2000 radio technologies.
The E-UTRAN shall have the following capabilities:

1. Support measurements of cdma2000 channels from the EUTRAN.

2. Support the ability to trigger a handover to the cdma2000 system.

3. Support the ability to tunnel messages between the cdma 2000 system and the LTE system.   

4. Enable varying level of interworking in the specification. Depending on interworking level UE may need to use a tunnelling mechanism that minimizes the coupling between the EUTRAN and the cdma2000 systems (to perform a handover towards a cdma2000 system).  

5. The E-UTRA specifications shall allow different terminal design and interworking levels between cdma 2000 and E-UTRA.

<END OF INSERTED TEXT>

5 Conclusion

In this document, we present the requirements and design principles to support network controlled mobility between LTE and 3GPP2 radio technologies.  We recommend these requirements and design principles to be agreed and included in the technical report.
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