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1 Introduction

In RAN2-59, the handover procedure between 3GPP and 3GPP2 system was discussed in [1] and the text proposal was included in [2].  The analysis of the 3GPP2 system information in the E-UTRAN broadcast channel were discussed in [3], and [4].  The requirement and analysis of the E-UTRAN broadcast information to assist the UE for initial acquisition and synchronization was addressed in [5].  The measurement report and control of the CDMA2000-1x RTT system and HRPD system were covered in [6], and [7], repsectively.  The required procedure, measurement, and broadcast information for handover between E-UTRA and 3GPP2 system have been captured in [2].  In this document, the detail parameters to help the UE to speed up the switchover from E-UTRA to HRPD/CDMA2000-1X are analyzed.  .

2 HRPD/1x RTT System Information in E-UTRAN in BCCH

The 3GPP2 neighbor list system infomraton are broadcasted in the broadcast channel [3] and [4] to assist the handover from E-UTRAN to HRPD/1x RTT system.  These system informations would assist the UE to synchronize with the neighboring HRPD/1x RTT system in the short time interval to minimize the time of UE turning away from the E-UTRAN to the HRPD/1x RTT system.   Several open issues on the broadcast information remains to be clarified.  

2.1 Searching Window Size

The Searching Window size information element along with reference short PN sequence is included in the HRPD/1x RTT handover message to assist the acquisition and synchronization [5].  The purpose of the searching window size is to provide the reference information of the uncertainty caused by variation of the propagation delay.  The propagation delay depends on the cell size in the system deployment.  If E-UTRAN would not provide any assistance in the maximal propagation delay, the UE need to search for the maximum cell size supported by the standard.  If the maximum cell size is 100 km, the search window will be set to 670μs to cover the worst case no matter the actual cell size is.  If the actual cell is 1 km, the search window only requires the range of 6.7 μs.   It will increase the processing time of cell search and the consumption of the UE battery life.  Thus, it is required to have the search window size in system information broadcast in BCCH.

2.2 3GPP2 System Information Trasmitting in the BCCH

The 3GPP2 system information block (SIB) in the BCCH to assist the UE perform pre-registration and handover from the E-UTRAN to the HRPD/1x RTT system is needed when the UE reach the E-UTRAN coverage end.  It is also required if the operator would balance the load between E-UTRAN and HRPD/1x RTT system.  The repetition frequency of the 3GPP2 system information transmited in the BCCH needs to be flexible and controlled by the operator.     

2.3 3GPP2 Neighbor System Information in the RRC_CONNECT State

 During the idle mode, the UE listens to the broadcast channel to capture the required information.  In the active mode, the UE monitors the downlink control channel (PDCCH) for downlink and uplink scheduling indication.   The 3GPP2 neighbor list information could be sent on the BCCH and using dedicated signaling.  Since this information needs to be sent on the BCCH for the idle mode UE to perform pre-registration, and the UE can be expected to have acquired the BCCH, it is not considered beneficial to also provide the information over dedicated signalling while RRC connected.    If RAN2 decides not to support the UE monitoring the BCCH in the RRC_CONNECT state, the 3GPP2 system information shall be provided by the E-UTRAN through dedicated signalling.
3 Parameters to Assist Handover to HRPD/1x RTT system through Tunneling

The UE continuously monitors the neighboring common pilot channel for the preparation of the handover from E-UTRAN to HRPD/CDMA2000 1x RTT system after the completion of the initial acquisition procedure.  The UE will start the measurement when the channel quality of the neighboring HRPD/CDMA2000 system exceeds the measuring threshold [6] and [7].  The UE performs the pre-registration for handover through HRPD through E-UTRAN tunnelling to minimize the delay of handover.   The UE performs the registration and handover procedures in the same time when it handover from E-UTRAN to 1x RTT system since the pre-registration is not supported in the 1x-RTT system.  The signaling messages of the registration, handover procedure, and explicit calling features support to handover from the E-UTRAN to the HRPD/1x-RTT system are through the transparent tunnelling over the E-UTRAN radio [1].  The transparent tunnelling over the air interface would minimize the required capability of E-UTRAN signaling to support the 3GPP2 signaling information.  

After the completion of the handover signaling procedure, the UE will switch over from E-UTRAN to the HRPD/1x-RTT system.  In order to minimize the interruption time of the hard handover, the E-UTRAN needs to provide the required HRPD/1x RTT parameters in addition to the standard handover signaling messages to the UE for speeding up the switchover.  These parameters are the elements of the E-UTRAN-3GPP2 tunnelling messages.

3.1 Parameters to Assist Handover from E-UTRAN to CDMA2000-1x RTT System 

The CDMA2000 1x RTT parameters need to be provided through the tunneling to allow the UE to have seamless switchover from E-UTRAN to the CDMA 2000 1x RTT system.  The handover from E-UTRAN to the 1x RTT systems is considered as a new call origination at the 1x RTT base stations.  Thus, the required information for the authendication in the 1x RTT needs to be exchanged.  The E-UTRAN needs to relay the information exchange between the UE and the 1xRTT system through tunneling.   After the authentication, the dual-mode UE will generate a CDMA2000 1x RTT air interface Call Origination message through the transparent tunnel over the E-UTRAN radio and relay to the 1x RTT basestation after the handover commend is triggered.  The E-UTRAN will relay the Call Origination Acknowledgement and the Handover Direct messages from the 3GPP2 RAN to the UE.  After the confirmation of the handover messages, the UE will drop the E-UTRAN radio connection and tune to the 1x RTT radio interface procedure for the traffic channel acquisition.   Since the air interface technologies are different between the E-UTRAN and CDMA2000 1x RTT system, the E-UTRAN could assist the dual-mode UE to speed up the acquisition of the traffic channel and the continuation of the service by providing the required system parameters. The parameters are additional to the standard 1x RTT call origination acknowledgement Handover Direction messages.  These additional parameters should be sent before the handover command is triggered to minimize the handover delay.  The parameters for the assistant of handover from E-UTRAN to 1xRTT system are as follows,

· 1xRTT Authentication Information – the required information for the authentication in the 1xRTT system should be provided. 

· 1xRTT Alternative Band Information – the alternative carrier information of 1xRTT systems in the neighboring area.

· 1xRTT Encryption information – The encryption information of the 1xRTT system 

· 1xRTT system version information – the release version of CDMA2000 1xRTT supported at the target base station.
· 1xRTT Network Information – the 1xRTT  network ID and cell ID information 
· 1xRTT Mobility QoS information – the QoS parameters for handover.    

· 1xRTT Power control information – The power control set point for all Radio configurations should be provided to assist the initial setting of  the UE transmitted power and convergence of the power control after switching to the 1xRTT system .

· 1xRTT T_add information – the T_add information for adding candidate 1xRTT system for handover. 

3.2 Parameters to Assist Handover from E-UTRAN to HRPD system

To accomplish inter-RAT HO from E-UTRAN to HRPD, the UE will measure the HPRD carrier(s) and conduct the pre-registration. During the pre-registration, most of the HRPD session configuration parameters are negotiated via tunnelling such as the parameters for security and QoS. When the handover command is triggered, the serving eNodeB notifies the HO decision to the UE and the UE communicates via tunnelled signalling to the HRPD RAN to request a radio connection.  The HRPD RAN tunnels back to the UE the HRPD Traffic Channel Assignment command to tell the UE to tune to an HRPD carrier. The parameters used to build up a HRPD air interface traffic channel, which are not negotiated during the session negotiation, should be delivered to the UE via a unicast HRPD-parameters message. The HRPD-parameters message can be tunnelled from the HRPD RAN to E-UTRAN.  Those parameters are under the following categories:

· HRPD alternative carrier Information – the alternative carrier information of the HRPD system in the target HRPD sector. The information includes the band class, CDMA channel and the system type.

· HRPD network Information – the network information of the target HRPD RAN such as the country code, sector ID, color code and so on.

· HRPD Power control information – The power control set point for all Radio configurations should be provided to assist the initial setting of  the UE transmitted power and convergence of the power control after switching to the HRPD system .

4 Text Proposal to TR36.938

. 
************** Begin Text Proposal in blue underline*****************************************

6.2.4.1 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 HRPD system information block (SIB) shall be included in the Dynamic System Information (SI) of E-UTRAN BCCH for dynamic adjustment of the transmission cycle.  The UE shall monitor the E-UTRAN BCCH during the LTE_IDLE and LTE_ACTIVE modes to retrieve the 3GPP2 system information for the preparation of handover from the E-UTRAN to HRPD system.   If monitoring the E-UTRAN BCCH during the LTE_ACTIVE mode is not supported, the E-UTRAN shall provide the UE the HRPD system information through dedicated signalling.  
The following system information IEs shall be transmitted on E-UTRAN broadcast channel:

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

· HRPD Timing Reference

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

· HRPD Searching Window Size
· 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, parameters similar to those used in the intra-3GPP inter-RAT idle mode mobility can also be sent on the E-UTRAN broadcast channel.  

6.2.4.5 Parameters to assist Handover to HRPD system
E-UTRAN shall transport the additional HRPD parameters to the UE to assist handover to the HRPD systems. The HRPD parameters are transparent to E-UTRAN.
Note: The set of the required HRPD parameters are to be specified in 3GPP2. 

6.3.3.1 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.

The cdma2000 1X system information block (SIB) shall be included in the Dynamic System Information (SI) of E-UTRAN BCCH for dynamic adjustment of the transmission cycle.  The UE shall monitor the E-UTRAN BCCH during the LTE_IDLE and LTE_ACTIVE modes to retrieve the 3GPP2 system information for the preparation of handover from the E-UTRAN to cdma 2000 1X system.  If monitoring the E-UTRAN BCCH during the LTE_ACTIVE mode is not supported, the E-UTRAN shall provide the UE the cdma2000 1X system information through dedicated signalling.  
The following system information IEs shall be transmitted on E-UTRAN broadcast channel:

· cdma2000 1X Neighbor Bandclass

a. Identifies the frequency band in which the cdma2000 1X carriers can be found 

b. Multiple Bandclass IEs can be included

· cdma2000 1X Neighbor Frequency

a. Identifies the carrier frequency within an cdma2000 1X band 

b. Multiple carrier frequencies IEs can be included per band

· cdma2000 1X 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)

· cdma2000 1X Pilot PN sequence offset index increment

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

· cdma2000 1X Timing Reference

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

· cdma2000 1x Searching Window Size

· Number of cdma2000 1X Neighbor Bandclass

· Number of cdma2000 1X Neighbor Frequency

· Number of cdma2000 1X Neighbor PN Sequence Offset

· cdma2000 1X Start Measuring E-UTRAN Signal Quality Threshold

· cdma2000 1X Start Measuring E-UTRAN Rx Power Strength Threshold

In addition, parameters similar to those used in the intra-3GPP inter-RAT idle mode mobility can also be sent on the E-UTRAN  broadcast channel.

6.3.3.5 Parameters to assist Handover to cdma2000 1x RTT system
E-UTRAN shall transport the additional 1xRTT parameters to the UE to assist handover to the 1xRTT systems. The 1xRTT parameters are transparent to E-UTRAN.

Note: The set of the required 1xRTT parameters are to be specified in 3GPP2.
*************** End Text Proposal *****************************************

5 Conclusion

In this document, we addressed the required broadcast information for assisting the UE handover from E-UTRAN to the HRPD/1x RTT system.  We also show that several parameters in additional to the parameters including in the standard 3GPP2 call establishment signaling messages are required to assist the UE performing seamless handover from the E-UTRAN to the HRPD/1x RTT systems.  These parameters are included in the tunnelling messages.  The E-UTRAN would relay these messages between the UE and the HRPD/1x RTT systems before the trigger of the handover command.  
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