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1  Introduction

In the last RAN4 meeting, LS from RAN2 on questions related to cell identification and measurement requirements for circuit switched fallback (CSFB), was treated. Several contributions on proposing enhancement for CSFB were also discussed in RAN4 [2-4].

As mentioned in the LS response to RAN2 [5], there was general consensus in RAN4 that enhance requirements for CSFB are needed. RAN4 will therefore work towards developing UTRAN and GSM requirements for TS 36.133 [6] in typical conditions.   

In this paper we analyze requirements for UTRAN and GSM assuming typical scenarios and signal levels. 
2 Enhancement of UTRAN FDD Requirements 
The current UTRA FDD cell search requirements are specified for CPICH Ec/Io = -17 dB. However in CSFB scenario the UE connected to E-UTRA shall be requested to perform handover to a target UTRA FDD cell, which is typically at a relatively higher CPICH Ec/Io or geometry factor (
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We proposed to define the requirements corresponding to a scenario in which the UE is located between three equally strong UTRA cells then 
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= -3 dB. Assuming the following typical common channel power setting used in RAN4 analysis and tests:
· CPICH_Ec/Ior = -10 dB

· SCH_Ec/Ior = -12 dB

· 
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The corresponding CPICH Ec/Io and SCH Ec/Io levels in the range of:

· CPICH Ec/Io ( -15 dB
· SCH Ec/Io ( -17 dB
Further assuming:

· Gap pattern ID # 0

· One UTRA FDD carrier (Nfreq = 1)
(i.e. Tinter1 60 ms available time per 480 ms period)

The cell search delay under the above mentioned conditions can be reduced to about 480 ms. This means effectively 60 ms (approximately) is needed to detect the cell in case the cell detection was done without gaps. Including additional 480 ms to account for the CPICH measurement period the total cell search delay will be in the order of 960 ms. 
According to the existing UTRA FDD cell search requirements (at CPICH Ec/Io = -17 dB, for one UTRA FDD carrier and using gap id # 0), the cell search delay is 2400 ms. 

Hence, for the proposed conditions (at CPICH Ec/Io ( -15 dB) the cell search requirements are improved by a factor of approximately 2.5 compared to the existing ones. Furthermore the absolute requirement is in the order of 1 second, which is an acceptable and reasonable performance. We feel this is a significant improvement and would therefore don’t see any strong need for specifying a new gap pattern. 

If the above proposal is acceptable then the value of the parameter (Tbasic_identify_UTRA_FDD) in the following UTRA cell search requirement expression needs to be modified (i.e. lowered):
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Proposal # 1: To support CSFB, the UTRAN FDD requirements are specified under typical conditions, which implies higher geometry factor in the range of -3 dB. 
3 Enhancement of GSM Requirements 
The current GSM cell identification requirements are based under the assumption that the UE shall be able to decode the BSIC for one GSM BCCH carrier in at least two attempts.
Furthermore, the current procedure as specified by RAN2 in TS 36.331 and the corresponding RAN4 requirements in TS 36.133, allows the GSM measurements to be reported only with BSIC verified. 
While considering the above facts into account, in the following section we analyze two possible solutions.
3.1 BSIC decoding in one attempt
In CSFB scenario the target GSM cell is likely to be strong enough such that BSIC is possible to decode in a single attempt. Apparently one potential area of improvement is to specify the GSM cell search requirements when UE attempts to decode the BSIC in one attempt. In case of gap id # 0 and assuming there is no other RAT for measurement (Nfreq = 1) will reduce the GSM cell search requirement to 1080 ms. The corresponding existing GSM cell search requirements, which are based on 2 attempts to decode BSIC is 2160 ms according to Table 8.1.2.4.5.1.2.1-1 in TS 36.133 [6]. 
The GSM measurement report also includes 2* carrier RSSI measurement period (2*480 ms in non DRX) [6]. This means based on the above analysis the total GSM measurement requirement assuming one attempt to decode the BSIC will be:

GSM measurement reporting delay = 1080 + 2* 480 ms = 2040 ms  
Hence according to the above analysis, with single attempt to decode BSIC the improvement is likely to be in the order of 2 times compared to the existing requirements.
3.2 GSM measurement reporting without BSIC identification
Another possible improvement could be in the area of reporting GSM without verified BSIC. 
GSM measurements without BSIC verification are reasonable in case LTE and GSM cells are co-located and the GSM BCCH reuse distance is large enough or the reuse is not very tight. 

The network by requesting the UE to skip the BSIC identification, could obtain GSM measurement report based on GSM carrier RSSI. Hence the GSM measurement reporting delay will be 2*GSM carrier RSSI measurement period = 2* 480 ms = 960 ms.  

The GSM measurement delay without BSIC leads to the performance (measurement reporting delay) comparable to that in case of UTRAN FDD under typical conditions i.e about 1 second of measurement reporting delay in both cases.  

We also feel in many typical scenarios the GSM measurement without BSIC verification would be acceptable given that the delay is significantly reduced. 

This will require some modification in RAN2 procedures. However we feel the impact is not very significant. The minimum RAN2 impact on signaling is to add one bit in MEASUREMENT CONTROL message, indicating whether the BSIC identification should be used or not. It would also be beneficial to add one bit in the MEASUREMENT RESULT, indicating if BSIC has been identified or not. However, signalling related details needs to be addressed in RAN2.  

Based on the analysis in sections 3.1 and 3.2, we have preference for the second solution in section 3.2. We therefore recommend that GSM measurement report without BSIC verification is introduced.
Furthermore given the level of improvement achieved by the recommended solutions, we don’t foresee the need for a new gap pattern for GSM measurements. 

Proposal # 2: To support CSFB, the GSM measurement report without BSIC verification is introduced. 
4 Summary
In this paper we have analyzed enhanced UTRA FDD and GSM cell search requirements under typical conditions for CS fallback scenario. We have also proposed initial UTRA FDD and GSM cell search performance figures under typical conditions. These enhancements seem to provide substantial improvements in the performance compared to those of the existing requirements. We therefore don’t foresee a strong need for introducing more complex solution such as new gap pattern, which will implicate RAN2 procedures and eventually impact RAN4 requirements. 
More specifically the proposals are:

Proposal # 1: To support CSFB, the UTRAN FDD requirements are specified under typical conditions, which implies higher geometry factor (
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) in the range of -3 dB. 

Proposal # 2: To support CSFB, the GSM measurement reporting without BSIC verification is introduced. 

Proposal # 3: There is no need for introducing a new gap pattern since proposal # 1 and proposal # 2 based on the existing gap pattern (id#0: 40 ms gap periodicity) provide substantial improvement in performance (measurement reporting < 1 second), which appears to be reasonable for CSFB scenarios.   
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