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1. Introduction

To support mobility from E-UTRAN to 3GPP2 system, CDMA system time information needs to be transmitted over E-UTRAN broadcast channel [1]. This contribution discusses the mechanism to convey the CDMA system time information to an UE in the E-UTRAN service. 
2. Discussions
CDMA system time is needed to establish communication between UE and HRPD or cdma2000 1x system. The UE can acquire the CDMA system time in the HRPD or cdma2000 1x systems by receiving and decoding the Sync Channel message, which carries the CDMA system time for the boundary of a known frame/slot. However, receiving and decoding the HRPD or cdma2000 1x Sync Channel takes seconds. In order to significantly reduce service interruption for UE connected to E-UTRAN, the CDMA system time information can be provided to the UE over E-UTRAN channels. eNB can obtain the CDMA system time either using a GPS receiver as in the HRPD or cdma2000 1X systems, or through backhaul connection with the HRPD or cdma2000 1X network (FFS).
The CDMA system time can be similarly conveyed on E-UTRAN broadcast channel for the boundary of a known sub-frame (e.g., the sub-frame carrying the relevant broadcast message, or one with a known offset from it). After UE receives the CDMA system time broadcast message, however, measures should be taken to resolve remaining uncertainties due to
1. the fact that the E-UTRAN cells are asynchronous with the HRPD or cdma2000 1X system, so CDMA system time units (frame, slot, or ms, etc.) will not coincide exactly with E-UTRAN sub-frame boundaries; and
2. the difference in propagation delays between from the serving E-UTRAN cell and from the candidate HRPD or cdma2000 1X cell to the UE.
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Figure 1 Timing Structure of E-UTRAN subframes and HRPD slots at an UE
In the following, we illustrate how the CDMA system time in slots can be derived on a UE for the HRPD system. Similar approach can also be used for a UE to determine CDMA system time in the cdma2000 1X system. Figure 1 shows an example of the timing structure of E-UTRAN subframes and HRPD slots perceived at an UE. The HRPD slot boundaries are established at the UE by acquiring HRPD pilot bursts using the “HRPD Neighbor PN Sequence” announced on the serving E-UTRAN broadcast channel. Let CDMA system time T (in the units of ms) be received for the starting boundary of the E-UTRAN subframe E2 (between subframes E1 and E2). Since the starting boundary of E2 falls into the uncertainty zone around the boundary between HRPD slots H1 and H2, it is not clear whether slot H1 or H2 should have the CDMA system time in slots (in 1.67 ms) calculated from T. However, it can be observed that the starting boundaries of subframes E1 and E3 fall squarely in the HRPD slots H1 and H2, respectively. Hence, the CDMA system time in slots of H1 and H2 can be calculated from T-1 and T+1, respectively.  
In summary, the derivation of the CDMA system time in slots perceived at a UE consists of the following two steps:
1. determine HRPD slot boundaries at the UE by acquiring HRPD pilot signals; 
2. calculate the CDMA system time in slots from the CDMA system time information broadcasted on E-UTRAN serving cell for a known reference point in the E-UTRAN frame structure.
The difference in propagation delays to an UE from E-UTRAN serving cell and an HRPD candidate cell is in the order of 3.33 us/km. If the CDMA system time is sent on E-UTRAN broadcast channel in units of ms, as long as the reference point of an E-UTRAN frame structure falls into the middle one third of an HRPD slot, the uncertainty resulting from transmitting the CDMA system time over E-UTRAN broadcast channel can be resolved at the UE.
The CDMA system time can be carried in one SU on D-BCH with periodicity in units of seconds, similar to that of HRPD or cdma2000 1X Sync Channel messages. For UE in active mode, if necessary, the CDMA system time can be sent using RRC dedicated message (similarly to other RRC messages related to measurement control) to reference the boundary of an indicated SFN. 
3. Conclusion
This contribution discussed the mechanisms of determining the CDMA system time. It is proposed to send the absolute CDMA system time over E-UTRAN broadcast channel to help UE acquire the synchronization with HRPD or cdma2000 1x system without directly decoding their corresponding Sync Channels. Similarly, the CDMA system time can be sent using RRC dedicated message for UE in active mode.
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5.
Text proposal for RAN2 Technical Specifications 36.300
This section provides text proposal for RAN2 TS 36.300 [3].
6.2.3.1
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 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. cdma system time [2] for the starting point of an E-UTRAN subframe; 

b. This parameter might not be needed in case all UEs supports dual mode receivers (parallel reception on both accesses)
c. If the working assumption is that reading of the BCCH should not be required in  LTE_ACTIVE mode, then cdma system time will be provided over dedicated signalling in LTE_ACTIVE mode
· 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.

6.3.3.1
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 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. cdma system time [3] for the starting point of an E-UTRAN subframe; 

b. This parameter might not be needed in case all UEs supports dual mode receivers (parallel reception on both accesses);
c. If the working assumption is that reading of the BCCH should not be required in  LTE_ACTIVE mode, then cdma system time will be provided over dedicated signalling in LTE_ACTIVE mode.
· 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.






































































