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1 Introduction

The study item “Improved network controlled mobility with non-3GPP radio technologies” is approved in RAN #36 [1].   The requirements and design principle to support interworking mobility between E-UTRAN and 3GPP2 radio technologies was agreed in RAN #58 bis [2].   The frame work required for the inter-technologies handover in the E-UTRAN RAN has been outlined in [3].  In this document, the procedures of synchronization acquisition from E-UTRAN to 3GPP2 radio technologies are proposed.

2 Acquisition and Synchronization
The initial procedure of the radio link handover from E-UTRAN to 3GPP2 radio technologies is the acquisition of the neighboring 3GPP2 HRPD and cdma2000 1xRTT radio technology information.  The 3GPP2 HRPD and 1xRTT radio technology information available at the E-UTRAN allows the dual mode UE to perform the cell re-selection.   The inter-RAT cell re-selection procedure from the E-UTRAN to the 3GPP2 radio technologies requires the measurement of target neighboring 3GPP2 cells.  The acquisition and synchronization of the neighboring 3GPP2 cells information needs to be performed first before the measurement could be taken.  Thus, the E-UTRAN would assist the dual mode UE in acquisition and synchronization of neighboring 3GPP2 cells by providing the required system information. 

2.1 Acquisition of the 3GPP2 System Timing Information 


The 3GPP2 system time is based on a system-wide timing reference that uses the Global Positioning System (GPS) time, which is traceable to and synchronous with Universal Coordinated Time (UTC).  The references of all time-critical transmission components, including short pilot PN sequences, slots, and Walsh functions, are derived from the reference system time.  Each cell of the 3GPP2 system is scrambled by the quadrature sequence of length 215 (32768) PN chips in length [4].  The pilot PN sequence period is 26.666 ms.  The pilot channel for each cell (sector) is distinguished by an offset index in the range from 0 through 511 in units of 64 chips.  The start of the zero-offset pilot PN sequence is at the beginning of every even second of the CDMA system time.  

The initial acquisition of the 3GPP2 system timing goes through the hypothesis test of the short PN sequence length, which are at least 32768 hypothesis tests each time.  Without any additional information, the hypothesis testing will take hundreds of milliseconds to seconds to complete each time.  The UE needs to continue this lengthy and complicate hypothesis testing until the neighboring pilot signal strength is strong enough and the timing of the short PN sequence is obtained.  If the E-UTRAN system could provide the reference 3GPP2 system timing information, the acquisition of the neighboring 3GPP2 system timing information is similar to the timing acquisition during the handover in the 3GPP2 system.  The UE would reduce the number of the hypothesis testing in the search of the PN sequence timing from at least 32768 times to the range of searching window, which is less than 452 chips [4].  This will significantly reduce the processing time of short PN sequence acquisition to tens of millisecond.

2.2 System Information for the Acquisition and Synchronization

The required system information for acquiring synchronization of the 3GPP2 HRPD and cdma2000 1xRTT systems is as follows,

· Targeted neighboring 3GPP2 CDMA carrier information, such as system type, band class and channel number, for every member in the 3GPP2 neighbor list. The system type may be sent implicitly.

· The short PN offset associated with the ID of the neighboring sector of every member in the 3GPP2 neighbor list.

· The 3GPP2 system timing information at a per eNB basis (common to all the members in the 3GPP2 neighbor list).  

· The UE search window for initial acquisition at a per eNB basis (common to all the members in the 3GPP2 neighbor list).   

The 3GPP2 system timing information could be either the absolute 3GPP2 system time stamp or the timing offset between the 3GPP2 system time and the E-UTRAN local time of current serving cell (FFS). Broadcasting the UE search window for initial acquisition is optional.

The E-UTRAN should provide the 3GPP2 system information through the E-UTRAN signalling overhead message.  The signalling overhead message could be carried through the following logical channels.  

· Broadcast channel (BCCH) – the system information block (SIB) consists of the 3GPP2 RAN information

· Dedicated control channel (DCCH) – the 3GPP2 RAN information could be an information element in the measurement configuration information.    

The UE could retrieve the 3GPP2 RAN information for initial acquisition and synchronization through either BCCH or DCCH in the LTE_active state.   If the UE is in the LTE_idle state, the UE could only retrieve the 3GPP2 system information from the broadcast channel.   Thus, it is desired to have the 3GPP2 RAN information in the SIB to be carried in the BCCH.

There are maybe more than one 3GPP2 neighboring sectors nearby the E-UTRAN serving eNB.  The eNB shall maintain a 3GPP2 neighbor list for at least one eighboring CDMA pilot with associated carrier and sector PN offset information.

3 Conclusion

In this document, we show the procedures for the E-UTRAN system to assist the UE in the initial acquisition and synchronization of the neighboring 3GPP2 RAN system information.  The 3GPP2 system timing information to help UE initial acquisition and synchronization should be broadcast in E-UTRAN. 
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