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1
Introduction
With the expectation that new types of UE having the capability to simultaneously receive and transmit in both 1xRTT and LTE will be deployed in the market, this paper proposes to extend the enhanced 1xCSFB procedure so that e1xCSFB-capable dual Rx/Tx UE are not required to monitor 1xRTT and LTE simultaneously. The primary benefit is improved battery life of dual Rx/Tx UE, while allowing the UEs to simultaneously exchange data on LTE during a CS call in 1xRTT. 
2
Discussion
2.1 Background

Enhanced 1xCSFB (e1xCSFB) is a Release 9 mechanism that enables a UE to exchange 1x signaling with the 1xRTT network via the E-UTRAN (see section B.2.3a of [1]).  With e1xCSFB, the UE is served by the E-UTRAN except during MO/MT CS calls, when the UE falls back to 1xRTT using handover signaling tunneled between the UE and the 1xRTT network.

The primary benefit of e1xCSFB is that it enables a single Rx/Tx UE to receive PS-domain services on LTE and fallback to the CS-domain only when necessary.  However, the current e1xCSFB procedure leads to suspension of the UE’s LTE data session during the time that the UE is in an MO/MT CS call. This is because the e1xCSFB procedure was created with the assumption of single Rx/Tx UE, i.e UE that can receive/transmit on either LTE or on 1xRTT.
However, now UEs capable of dual Rx/Tx operation will be deployed in the market and the e1xCSFB procedure should be extended to simultaneously support MO/MT CS calls on 1xRTT and data on LTE.  A dual Rx/Tx UE can independently operate in the two domains.  However, the 1x radio consumes UE battery while performing 1x idle mode procedures, resulting in greater battery consumption compared to a single Rx/Tx UE.
One way to avoid this extra battery consumption is to turn on the 1x radio only “on demand”, i.e. only during MO/MT CS calls.  At other times, the UE turns off its 1x radio and tunnels all 1x signaling via the E-UTRAN.  This can be achieved by extending the e1xCSFB procedure to dual Rx/Tx UE, as described in the next section.

2.2 Enhanced 1xCSFB support for dual Rx/Tx UE

Figure 1 shows the proposed e1xCSFB procedure for dual Rx/Tx UE.  The network indicates support for the procedure in system information (SIB8). If supported, then dual Rx/Tx UE can optionally disable its 1x radio while not active in a MO/MT call, as long as it performs the 1xRTT pre-registration procedure according to section B.2.1.1 of [1] (i.e. same as Rel-8 1xCSFB and e1xCSFB).
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Figure 1: e1xCSFB for dual Rx/Tx UE

The differences in Figure 1 above compared to “Enhanced CS fallback to 1xRTT MO Call with no PS handover” (Figure B.2.3a.2-1 of [1]) are highlighted in red, and the impacts to the E-UTRAN can be summarized as follows:

· Prior to step 1, the E-UTRAN broadcasts its support for e1xCSFB for dual Rx/Tx UE in SIB8;

· In step 5, the E-UTRAN determines to perform the e1xCSFB procedure for dual Rx/Tx UE based on UE radio capabilities (i.e. tx-Config1XRTT and rx-Config1XRTT are both set to ‘dual’), and may not provide measurement gaps;

· In step 9, the E-UTRAN sends the DLInformationTransfer message rather than the MobilityFromEUTRACommand message, since the Dual Rx/Tx UE does not leave E-UTRA and the extra functionality of MobilityFromEUTRACommand (e.g. concurrent HO to HRPD) is not needed;

· The e1xCSFB procedure ends at step 9, and the UE remains active on LTE. No S1 UE Context Release Request is sent to the MME, so suspension of UE context is not triggered.

Figure 2 shows the redirection procedure for dual Rx/Tx UE.  This is to support scenarios where e1xCSFB for dual Rx/Tx UE is supported by the network, but cannot be performed for some reason (e.g. RF conditions).  The redirection procedure is the same as the e1xCSFB procedure until step 6, where the HandoverFromEUTRAPreparationRequest includes a redirection indicator along with optional redirection information (1xRTT carrier).  This indicates to the dual Rx/Tx UE to redirect its second radio to 1xRTT and retry the 1xCS call directly on the 1xRTT access network.
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Figure 2: redirection for dual Rx/Tx UE

3
Conclusions

This paper has shown that with minor specification changes in Release 10, e1xCSFB can be applied to dual Rx/Tx UE to enable such UE to monitor only a single network.  By activating the 1x radio only when necessary, battery consumption is reduced compared to dual network monitoring.

CRs to TS 36.300 and TS 36.331 are provided in [2] and [3], respectively, capturing the necessary changes to RAN2 specifications and have been presented to last week’s RAN2 meeting.
Minor update identified to CT1 24.301 specifications due to this proposal is the following:
· The completion of the 1xCSFB procedure for dual Rx/Tx UE occurs (i.e timer T3417 is stopped) when the UE’s 1x stack indicates that the 1x AS is up (rather than a change to 1xRTT AS).
CR to TS 23.272 is provided in [4]. It is proposed that SA2 open the CR in [4] and approve it for REL-10 in SA2#80. RAN2 and CT1 can then update their specifications accordingly.
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11. Optional update of UE’s RRC context (e.g. measurement config)
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