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1 Introduction
It has been agreed to provide service interoperability between LTE and cdma2000 (1xRTT rev. A and EV-DO rev. A) [1] and RAN has a study Item for this purpose. The implementation requirements were agreed at RAN2 #58bis [2].

Although [2] aims at small impacts and low inter-dependence between the systems, some adaptations of LTE are necessary.

This document proposes a set of cdma2000 system information to be sent on the LTE broadcast channel. 
2 Discussion 

‎[4] proposes procedures for LTE and cdma2000 inter-working. Out of the procedures needed to support the inter-working, the following sub-procedures potentially has impact on the LTE broadcast channel:

1 Pre-registration on cdma2000 while camping on LTE.
2 Measuring on cdma2000 cells for idle mode mobility

3 Measuring on cdma2000 cells for active mode mobility

4 Terminal steering in idle mode

Pre-registration

Pre-registration is proposed in order to avoid delay during the handover preparation phase for handover towards HRPD. The dual-mode UE, LTE and HRPD, registers towards the HRPD access when it is in LTE.
Pre-registration should only be performed if there exists a HRPD system (within reasonable distance) and if there are technical means deployed for pre-registration, i.e. support for “tunnels” to cdma2000 nodes. This information could be sent via dedicated signalling, e.g. at Tracking Area updating or handover, but cell system information broadcast is deemed better (assuming pre-registration is performed in Idle mode). It is also a quite simple solution to provide static information to the UE. It is expected that only one or a few bits (pre-registration requested or not) are needed which could be transferred with other cdma2000 parameters used for Idle mode mobility.
Idle mode mobility

In order to provide good measurement performance it is assumed that the UE receives the potential cdma2000 neighbour carrier frequencies, within its PLMN, similar to the minimum used for LTE, UTRAN and GERAN. The broadcast information potentially includes neighbour carriers frequencies in several bands and UEs measure only on frequencies within their frequency band capability. Below are some proposed IEs that is needed on the LTE system information broadcast in order to allow the UE to perform the idle mode measurements, (the IEs below are shown together for convenience the intention however is to standardize separate IEs for 1xRTT and HRPD):

1xRTT and HRPD Neighbor Bandclass

· Identifies the frequency band in which the cdma2000 carriers can be found 

· Multiple Bandclass IEs can be included

1xRTT and HRPD Neighbor Frequency

· Identifies the carrier frequency with the cdma2000 band 

· Multiple carrier frequencies IEs can be included per band

In addition to these essential IEs there is a clear benefit to provide information about specific cdma2000 cells on the LTE system information broadcast in order to speed up the acquisition of cdma2000 neighbour, improve the measurement accuracy and minimized battery consumption. Therefore the following IEs are proposed: 

1xRTT and HRPD Neighbor PN Sequence Offset

· Identifies the different cdma2000 “physical cell identities”

· Multiple PN Sequence Offset IEs can be included per carrier

· This parameter might not be needed in case all UEs supports dual mode receivers (parallel reception on both accesses)

1xRTT and HRPD Pilot PN sequence offset index increment

· This is needed in order to be able to decode the “physical cell identities” in cdma2000

· This parameter might not be needed in case all UEs supports dual mode receivers (parallel reception on both accesses)

1xRTT and HRPD Timing Reference

· This is needed in order to be able to decode the “physical cell identities” in cdma2000 who are coded as an offset of the system time

· Details FFS

· This parameter might not be needed in case all UEs supports dual mode receivers (parallel reception on both accesses)

In addition to these IEs there will be some supporting IEs such as:
Number of 1xRTT and HRPD Neighbor Bandclass
Number of 1xRTT and HRPD Neighbor Frequency
Number of 1xRTT and HRPD Neighbor PN Sequence Offset

In addition to these there needs to be some information telling the UE when it should start to look for cdma2000 cells. The following parameters are proposed:

1xRTT and HRPD Start Measuring E-UTRAN Signal Quality Threshold

1xRTT and HRPD Start Measuring E-UTRAN Rx Power Strength Threshold 

Action mode mobility

In active mode it is technically possible to provide the cdma2000 neighbouring cell information using dedicated signalling. It could however also be possible to let the UE get some of the needed information from the LTE system information broadcast, since it is already there for Idle mode mobility. Solution for this is should be aligned with intra-3GPP procedures, in any case it is assumed that active mode mobility should not add any additional parameters on the LTE system information compared to Idle mode mobility.

Terminal steering in idle mode

In order to control the access selection between LTE and cdma2000 it might be beneficial to introduce information on LTE system broadcast for this purpose. It is assumed that the detailed solutions will be similar to the solutions used intra-3GPP inter-RAT idle mode mobility.
3 Conclusion

The following cdma2000 specific broadcast parameters have been identified. It is proposed to add them to the TR 36.938:
1. HRPD pre-registration requested

2. 1xRTT and HRPD Neighbor Bandclass

3. 1xRTT and HRPD Neighbor Frequency

4. 1xRTT and HRPD Neighbor PN Sequence Offset

5. 1xRTT and HRPD Pilot PN sequence offset index increment

6. 1xRTT and HRPD Timing Reference

7. Number of 1xRTT and HRPD Neighbor Bandclass

8. Number of 1xRTT and HRPD Neighbor Frequency

9. Number of 1xRTT and HRPD Neighbor PN Sequence Offset

10. 1xRTT and HRPD Start Measuring E-UTRAN Signal Quality Threshold

11. 1xRTT and HRPD Start Measuring E-UTRAN Rx Power Strength Threshold

In addition to these parameters solutions are needed for idle mode terminal steering. It is assumed that the detailed solutions will be similar to the solutions used intra-3GPP inter-RAT idle mode mobility.
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5
Mobility between E-UTRAN and 3GPP2 Networks

5.1
Introduction

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 E-UTRAN 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.

5.2
Mobility between E-UTRAN and HRPD

Editor’s note: we can put here high level requirements and design principles for mobility between E-UTRAN and HRPD.

· The system shall support bidirectional seamless service continuity between cdma2000 HRPD (1xEV-DO) Release A Error! Reference source not found. and E-UTRAN for best-effort and real-time applications.

· The system shall support bidirectional seamless service continuity between cdma2000 HRPD (1xEV-DO) Release 0 Error! Reference source not found. and E-UTRAN for best-effort applications.
5.2.1
Supported Frequency Band and System Release

Editor’s note: to specify the versions of E-UTRAN and HRPD and the frequency bands, including duplex modes, for which mobility is supported.

The system shall support mobility between E-UTRAN and cdma2000 HRPD Release A among all cdma2000 band classes Error! Reference source not found. and E-UTRAN band classes.

The system shall support mobility between E-UTRAN and cdma2000 HRPD Release 0 among cdma2000 band classes Error! Reference source not found. and all E-UTRAN band classes.

5.2.2
Network Architecture and Interfaces

Editor’s note: to specify/reference the network architecture and interfaces supporting mobility between E-UTRAN and HRPD networks. If common network architecture and interfaces are agreed for these non - 3GPP technologies, related sections can be merged to generate a common section. 

5.2.3
Mobility from E-UTRAN to HRPD

5.2.3.1
HRPD System Information Transmission in E-UTRAN

Editor’s note: to specify what kind of HRPD system information is needed and how it will be transmitted in E-UTRAN.
The following potential HRPD related E-UTRAN system information IEs to be transferred in E-UTRAN broadcast channel has been identified:
· HRPD pre-registration requested

a. Indicates that dual E-UTRAN / HRPD UE should perform a pre-registration to HRPD

· HRPD Neighbor Bandclass

a. Identifies the frequency band in which the HRPD carriers can be found 

b. Multiple Bandclass IEs can be included

· HRPD Neighbor Frequency

a. Identifies the carrier frequency with the HRPD band 

b. Multiple carrier frequencies IEs can be included per band

· HRPD Neighbor PN Sequence Offset

a. Identifies the different HRPD “physical cell identities”

b. Multiple PN Sequence Offset IEs can be included per carrier

c. This parameter might not be needed in case all UEs supports dual mode receivers (parallel reception on both accesses)

· HRPD Pilot PN sequence offset index increment

a. This is needed in order to be able to decode the “physical cell identities” in HRPD

b. This parameter might not be needed in case all UEs supports dual mode receivers (parallel reception on both accesses)

· HRPD Timing Reference

a. This is needed in order to be able to decode the “physical cell identities” in HRPD who are coded as an offset of the system time

b. Details FFS

c. This parameter might not be needed in case all UEs supports dual mode receivers (parallel reception on both accesses)

· Number of HRPD Neighbor Bandclass

· Number of HRPD Neighbor Frequency

· Number of HRPD Neighbor PN Sequence Offset

· HRPD Start Measuring E-UTRAN Signal Quality Threshold

· HRPD Start Measuring E-UTRAN Rx Power Strength Threshold

In addition to these parameters solutions are needed for idle mode terminal steering. It is assumed that the detailed solutions will be similar to the solutions used intra-3GPP inter-RAT idle mode mobility.
5.2.3.2
Measuring HRPD from E-UTRAN

Editor’s note: to specify what kind of HRPD measurement is needed and how it will be done in E-UTRAN.

5.2.3.3
E-UTRAN to HRPD Cell Re-selection

Editor’s note: to specify mobility mechanism/procedure when mobile is handed over to HRPD from E-UTRAN in idle mode.
5.2.3.4
E-UTRAN to HRPD Handover

Editor’s note: to specify mobility mechanism/procedure when mobile is handed over to HRPD from E-UTRAN in active mode.
The following potential 1xRTT related E-UTRAN system information IEs to be transferred on E-UTRAN broadcast channel has been identified:
· 1xRTT Neighbor Bandclass

a. Identifies the frequency band in which the 1xRTT carriers can be found 

b. Multiple Bandclass IEs can be included

· 1xRTT Neighbor Frequency

a. Identifies the carrier frequency with the 1xRTT band 

b. Multiple carrier frequencies IEs can be included per band

· 1xRTT Neighbor PN Sequence Offset

a. Identifies the different 1xRTT “physical cell identities”

b. Multiple PN Sequence Offset IEs can be included per carrier

c. This parameter might not be needed in case all UEs supports dual mode receivers (parallel reception on both accesses)

· 1xRTT Pilot PN sequence offset index increment

a. This is needed in order to be able to decode the “physical cell identities” in 1xRTT

b. This parameter might not be needed in case all UEs supports dual mode receivers (parallel reception on both accesses)

· 1xRTT Timing Reference

a. This is needed in order to be able to decode the “physical cell identities” in 1xRTT who are coded as an offset of the system time

b. Details FFS

c. This parameter might not be needed in case all UEs supports dual mode receivers (parallel reception on both accesses)

· Number of 1xRTT  Neighbor Bandclass

· Number of 1xRTT  Neighbor Frequency

· Number of 1xRTT  Neighbor PN Sequence Offset

· 1xRTT Start Measuring E-UTRAN Signal Quality Threshold

· 1xRTT Start Measuring E-UTRAN Rx Power Strength Threshold

In addition to these parameters solutions are needed for idle mode terminal steering. It is assumed that the detailed solutions will be similar to the solutions used intra-3GPP inter-RAT idle mode mobility.

5.2.4
Mobility from HRPD to E-UTRAN

5.2.4.1
HRPD to E-UTRAN Cell Re-selection

Editor’s note: to specify E-UTRAN-side mobility mechanism/procedure when mobile is handed over from HRPD in idle mode.
5.2.4.2
HRPD to E-UTRAN Handover

Editor’s note: to specify E-UTRAN-side mobility mechanism/procedure when mobile is handed over from HRPD in active mode.
5.3
Mobility between E-UTRAN and cdma2000 1X

Editor’s note: we can put here high level requirements and design principles for mobility between E-UTRAN and cdma2000 1X.

· The system shall support seamless voice service continuity from E-UTRAN to cdma2000 1xRTT Release A Error! Reference source not found. - Error! Reference source not found.. 

· The system shall support bidirectional data service interworking between E-UTRAN and cdma2000 1xRTT Release A. There are no requirements that this be seamless.
5.3.1
Supported Frequency Band and System Release

Editor’s note: to specify the versions of E-UTRAN and cdma2000 1X and the frequency bands, including duplex modes, for which mobility is supported.

The system shall support mobility between E-UTRAN and cdma2000 1xRTT Release A among all cdma2000 band classes Error! Reference source not found. and E-UTRAN band classes.

5.3.2
Network Architecture and Interfaces

Editor’s note: to specify/reference the network architecture and interfaces supporting mobility between E-UTRAN and cdma2000 1X networks. If common network architecture and interfaces are agreed for these non - 3GPP technologies, related sections can be merged to generate a common section.

5.3.3
Mobility from E-UTRAN to cdma2000 1X

5.3.3.1
cdma2000 1X System Information Transmission in E-UTRAN

Editor’s note: to specify what kind of cdma2000 1X system information is needed and how it will be transmitted in E-UTRAN.
5.3.3.2
Measuring cdma2000 1X from E-UTRAN

Editor’s note: to specify what kind of cdma2000 1X measurement is needed and how it will be done in E-UTRAN.

5.3.3.3
E-UTRAN to cdma2000 1X Cell Re-selection

Editor’s note: to specify mobility mechanism/procedure when mobile is handed over to cdma2000 1X from E-UTRAN in idle mode.

5.3.3.4
E-UTRAN to cdma2000 1X Handover

Editor’s note: to specify mobility mechanism/procedure when mobile is handed over to cdma2000 1X from E-UTRAN in active mode.

5.3.4
Mobility from cdma2000 1X to E-UTRAN

5.3.4.1
cdma2000 1X to E-UTRAN Cell Re-selection

Editor’s note: to specify E-UTRAN-side mobility mechanism/procedure when mobile is handed over from cdma2000 1X in idle mode.

5.3.4.2
cdma2000 1X to E-UTRAN Handover

Editor’s note: to specify E-UTRAN-side mobility mechanism/procedure when mobile is handed over from cdma2000 1X in active mode.
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