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1 Introduction
For CSFB Interworking with 1XRTT, the CSFB-RegistrationParam1xRTT IE was provided in SIB8 of 36.331 to allow the UE to determine when it should perform tunnelled 1x registration.

However, 3GPP2 TSG-A and TSG-C subsequently refined their methodology for the transmission of 1xRTT signalling over the LTE tunnel. This included the development of the Generic Circuit Services Notification Application (GCSNA) in 3GPP2 TSG-C C.S0087 v2.0, a protocol used to encapsulate 1x signalling over the LTE tunnel. Included within GSCNA is the ability for the UE to request the 1x overhead parameters to be used during the tunnel, including registration parameters. The GCSNA information is a duplicate of the SIB8 information.
As a result, the combined SIB8 + GCSNA approach has several downsides:

1) Requires the eNB to transmit a significant # of 1XRTT parameters which should be set to the same values as the underlying 1x network used by GCSNA. Maintaining synchronization of the parameter values between the two platforms will require effort.

2) Requires a rather large block of data to be transmitted on SIB8.

3) Requires the LTE-part of a UE to provide a significant set of data to the 1xRTT side of the UE.

4) Requires special handling for scenarios where the UE receives one value from the eNB in SIB8 and another from the 1x IWS via GCSNA procedures.

An alternative solution is discussed to address these issues.

2 Discussion
The current approach requires that the parameters from the CSFB-RegistrationParam1xRTT IE in SIB 8 be used to determine when the UE should attempt to perform CSFB pre-registration or re-registration over the GCSNA protocol defined in 3GPP2 C.P0087 v2.0. The proposed approach would use a smaller, simpler subset of SIB 8 data to determine when the UE should request 1x overhead info over GCSNA. The new parameters would have no direct analogue to existing 1x overhead parameters. The actual analogues to existing 1x overhead parameters would be requested/supplied using GCSNA.

2.1 Example Problem Scenario

If the registrationZone parameter within the csfb-RegistrationParam1xRTT IE is set to one value, but the REG_ZONE value retrieved via 3GPP2 GCSNA 1xParametersRequest/1xParameters is set to a different value, then without special logic the UE will continually request 1xParameters only to determine that a registration is unnecessary.

2.2 Proposed Solution

The new parameters would be delivered via a new optional IE in SIB 8, CSFB-RegistrationParam1xRTT-R9. The existing CSFB-RegistrationParam1xRTT IE would become obsolete. 3 new parameters are proposed:


1xRTTRequestZoneIdentifier


1xRTTRequestHysteresisTimer


1xRTTRequestPeriod

As with the current approach, whenever the UE detects new values in the CSFB-RegistrationParam1XRTT-R9, it will provide that information to the 1xRTT stack of the UE for further processing. The 1xRTT stack would provide 2 new timers to support this behaviour, a hysteresis timer and a periodic timer. The usage would be as follows:

When a change to 1xRTTRequestZoneIdentifier is detected, the 1xRTT stack will determine if the hysteresis time is running. If not, it will initiate performance of pre-registration/re-registration over the 1xRTT tunnel.

When a change to 1xRTTRequestHyteresisTimer or 1XRTTRequestPeriod is received, then the 1xRTT stack will pseduorandomly set the Hysteresis timer or the Periodic Timer, uniformly distributing values over the range.

When the periodic timer expires, the 1xRTT stack of the UE will initiate performance of re-registration over the 1xRTT tunnel.

Upon successful pre-registration/re-registration, 1xRTT stack will restart the hysteresis & periodic timers by setting them to the value of 1xRTTRequestHysteresisTimer and 1xRTTRequestPeriod, respectively.

The proposal will deprecate the original CSFB-RegistrationParam1xRTT IE. 3GPP2 has not defined how the Release 8 IE would interwork with GCSNA. Since there is no need to tunnel 1x information without GCSNA, effectively GCSNA will only operate only 3GPP Release 9 (or later) and therefore there is no backwards compatibility issue from deprecating this IE. 

3 Conclusion
In this contribution we have proposed a simplified solution for controlling how the UE performs CSFB pre-registration for interworking with 1xRTT. The benefits are reduced complexity, elimination of duplication, and less information transmitted in SIB8.
It is proposed that RAN2 discuss the LTE aspects of this proposal as discussion is held in parallel in 3GPP2 TSG-C.
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[1] C.P0087 v2.0
5 Annex: A text proposal to indicate the nature of changes:
5.2.2.15
Actions upon reception of SystemInformationBlockType8
…

1>
if the parameters1XRTT is included:

2>
if the csfb-RegistrationParam1XRTT-R9  is included:

3>
forward the csfb-RegistrationParam1XRTT-R9  to the CDMA2000 upper layers which will use this information to determine if a CS registration/re-registration towards CDMA2000 1xRTT in the EUTRA cell is required;
CSFB-RegistrationParam1XRTT-R9
The IE CSFB-RegistrationParam1XRTT-R9 is used to indicate whether or not the UE shall request CDMA2000 1xRTT parameters in order to perform pre-registration.

-- ASN1START

CSFB-RegistrationParam1XRTT ::=

SEQUENCE {


1XRTTRequestZoneIdentifier





BIT STRING (SIZE (9)),


1XRTTRequestHysteresisTimer







BIT STRING (SIZE (3)),


1xRTTRequestPeriod






BIT STRING (SIZE (3)),

}

-- ASN1STOP

	1xRTTRequestZoneIdentifier
1xRTT identifier that defines a zone where the UE requests 1x parameters in order to pre-register for CSFB. When a dual mode UE detects a change in the 1xRTTRequestZoneIdentifier, it requests 1xParameters over the tunnel in order to determine if and how it should perform 1x Registration. Reference 3GPP2 C.S0087.

	1xRTTRequestZoneHysteresisTimer
Timer setting in minutes. Used to provide time-based hysteresis to prevent a UE in RRC_IDLE or RRC_CONNECTED that is ping-ponging between 2 eNBs with different settings of 1XRTTRequestZoneIdentifier from making excessive requests for 1xParameters over the tunnel. Each time the UE requests 1xParameters over the tunnel it sets a timer to this value, and begins counting down the timer. The UE evaluates the need to request 1xParameters only if the timer is not running.



	1xRTTRequestPeriod
Controls a timer used to periodically request 1xRTT overhead information. The period in minutes = 10 * 2^1xRTTRequestPeriod, where a period of zero indicates that this periodic request function is not active. 
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