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1
Introduction
In this paper we discuss the required signaling support in RRC protocol for the introduction of enhanced CS fallback to 1xRTT and concurrent mobility to HRPD. A CR for Release 9 RRC specification is provided in a companion document [4].
2
Background
One of the functions introduced as part of CDMA2000 interworking in 3GPP Release 8 is the “CS fallback to 1xRTT” (referred to as 1xCSFB in this paper) [2] that allowed an UE to fallback to a circuit switched network for CS services. In 1xCSFB, the UE initiates a NAS service request procedure with a CSFB indication whenever it wants to originate a CS call or receives a paging request from 1xRTT network.The E-UTRAN, when it gets a CSFB indication from MME, will redirect the UE to 1xRTT. The redirection by E-UTRAN causes the UE to perform 1x CS call setup in 1xRTT network using the procedure specified in CDMA2000 1xRTT specification.
In SA2# 74 meeting an enhanced CS fallback to 1xRTT solution (referred to as e1xCSFB in this paper) [1] was agreed for Release 9 with the objective to improve the call setup time performance. The e1xCSFB is modelled after the SRVCC-based handover to 1xRTT (referred to as 1xSRVCC in this paper) in which the 1xRTT traffic channel resources are prepared ahead of time using a tunneled signaling. As part of this e1xCSFB, the ability to perform concurrent mobility to HRPD was also introduced. The SA2#74 document [1] details the call flows for this e1xCSFB with and without concurrent mobility to HRPD but there are some aspects of the signaling that SA2 left for RAN2 to to decide. The open issues that need to be resolved are:

· Decide about the appropriate DL RRC message to indicate to the UE that e1xCSFB preparation on 1xRTT RAT is required
· Decide about the appropriate UL RRC message used to transport the e1xCSFB related 1xRTT messages from UE to E-UTRAN
· Decide about the DL RRC message to command the UE to move to 1xRTT RAT
· Decide whether, for cocurrent e1xCSFB and mobility to HRPD, the coordination is done by the UE or eNB

In this paper we address these open issues and also separately provide a CR in [4] for the RRC specification based on [3].
3
Discussion
3.1
DL RRC message for triggering the preparation for enhanced 1xRTT CS fallback
In Release 8, for handover to HRPD and 1xRTT (1xSRVCC), the E-UTRAN sends the HandoverFromEUTRAPreparationRequest message to the UE to indicate to the UE to initiate the handover preparation on CDMA2000 network. This message applies for either HRPD or 1xRTT handover preparation. For e1xCSFB preparation the choices are:
1. Introduce a new DL RRC message equivalent to the HandoverFromEUTRAPreparationRequest message; Or
2. Re-use/extend the Rel-8 HandoverFromEUTRAPreparationRequest message

In both the choices above, additional signaling is required to tell the UE to initiate preparation for both e1xCSFB and handover to HRPD for supporting concurrent e1xCSFB and handover to HRPD. Otherwise the E-UTRAN will have to send two independent DL RRC message for the preparation for e1xCSFB and handover to HRPD.

Given that e1xCSFB is modelled after 1xSRVCC and since HandoverFromEUTRAPreparationRequest message already supports 1xSRVCC preparation and to avoid two procedures/messages for e1xCSFB and 1xSRVCC (which are almost common in many aspects) we propose to use the existing HandoverFromEUTRAPreparationRequest message. We also propose to use a single HandoverFromEUTRAPreparationRequest message to the UE to initiate the concurrent e1xCSFB and handover to HRPD preparations.
Proposal 1: Adopt the HandoverFromEUTRAPreparationRequest message for e1xCSFB signaling also.

Proposal 2: Extend the HandoverFromEUTRAPreparationRequest message to allow for concurrent HRPD handover preparation also.
3.2
UL RRC message for transferring CDMA2000 1xRTT PDU for enhanced 1xRTT CS fallback
In Release 8, the ULHandoverPreparationTransfer  message is used for transport of CDMA2000 messages used for initiating the handover preparation for HRPD and 1xRTT (1xSRVCC). It looks like this message can be readily reused as is without any changes to transport the e1xCSFB preparation message. So it is proposed to reuse the ULHandoverPreparationTransfer message for e1xCSFB.
Proposal 3: Re-use the ULHandoverPreparationTransfer message for signaling of e1xCSFB preparation.

3.3
DL RRC message for commanding the enhanced 1xRTT CS fallback
In Release 8, the MobilityFromEUTRACommand message is used to command the UE to handover to HRPD or 1xRTT (1xSRVCC). For e1xCSFB the choices are:

1. Introduce a new DL RRC message equivalent to the MobilityFromEUTRACommand message which can also be used for supporting concurrent mobility to HRPD; Or
2. Extend the Rel-8 MobilityFromEUTRACommand message for e1xCSFB and concurrent mobility to HRPD.

As the current MobilityFromEUTRACommand message does not support concurrent mobility to another RAT and since it currently does not provide redirection information, a new, independent e1xCSFB specific procedure/message seems like a possibility. This also prevents adding additional sigaling functions to a message that is already acting as a common mobility command for other interRAT mobility from E-UTRAN.  However, besides leaving two ways to signal the UE for mobility to CDMA2000 a new procedure/message may duplicate some of the functions in the Mobility From E-UTRA procedure for e1xCSFB. So, it is proposed to extend the existing MobilityFromEUTRACommand message for e1xCSFB with options for concurrent mobility to HRPD.
Proposal 4: Extend the existing MobilityFromEUTRACommand message for e1xCSFB with options for concurrent mobility to HRPD.
3.4
Coordination of enhanced 1xRTT CS fallback and mobility to HRPD

Successful e1xCSFB with concurrent handover to HRPD requires the UE or E-UTRAN to coordinate the preparation on the 1xRTT RAT and HRPD RAT. This coordination can be done either by the UE or at E-UTRAN. Coordination by UE allows the existing signaling used for 1xRTT and HRPD handover to be used in parallel but the UE must be able to correlate the signaling between the 1xRTT and HRPD side. Coordination by E-UTRAN allows the E-UTRAN to use a single message to signal the UE for trigger for concurrent handover preparation. Also, the E-UTRAN can use a single message to command the UE to switch to 1xRTT and HRPD. Since the handover to CDMA2000 is already a network controlled procedure and since E-UTRAN already has the capability to know the handover status from both 1xRTT and HRPD and can also know the pre-registration status of the UE with HRPD, it is proposed to adopt the method where E-UTRAN performs the coordination for concurrent e1xCSFB and handover to HRPD.
Proposal 5: E-UTRAN performs the coordination for concurrent e1xCSFB and handover to HRPD.

4
Conclusion
We propose the following. If agreed, a corresponding CR to capture these proposals is provided in [4].
Proposal 1: Adopt the HandoverFromEUTRAPreparationRequest message for e1xCSFB signaling also.

Proposal 2: Extend the HandoverFromEUTRAPreparationRequest message to allow for concurrent HRPD handover preparation also.
Proposal 3: Re-use the ULHandoverPreparationTransfer message for signaling of e1xCSFB preparation.

Proposal 4: Extend the existing MobilityFromEUTRACommand message for e1xCSFB with options for concurrent mobility to HRPD.
Proposal 5: E-UTRAN performs the coordination for concurrent e1xCSFB and handover to HRPD.
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