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1 Introduction
RAN4 has received LS (R2-095330) [1] from RAN2 on the CSFB delay. In the LS, RAN2 request RAN WG4 to evaluate whether the given estimates for the UTRA and GERAN cell identification and measurements times for release 8 are realistic in different radio conditions. In this document, we provided our considerations on the release 8 UTRA cell identification and measurement performance, which could be the reference for the response to RAN2.
2 E-UTRAN – UTRAN measurements 
For E-UTRAN – UTRAN measurements in CONNECTED mode, the following 3 steps can be discerned:
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Figure 1: Steps in E-UTRAN – UTRAN measurements
2.1 Identification of cells
The first step concerns identification of the cell, i.e. detecting that the PSC is in use.
In Section 8.1.2.4.1.1.1 of TS 36.133 [2], below requirements for identification of UTRA FDD cells are provided:
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In section 8.1.2.4.1.1.2 of TS 36.133, Tbasic_identify_UTRA_FDD is give as below:
Tbasic_identify_UTRA_FDD  = 300 ms. This is the time period used in the inter RAT equation where the maximum allowed time for the UE to identify a new UTRA FDD cell is defined.
The Tinter1 given in TS 36.133 are 60 ms and 30 ms for gap periodicities of 40 ms and 80 ms respectively, so for Nfreq = 1, Tidentify, UTRA_FDD would be 2.4s with an 40ms gap periodicity (even 4.8s with 80ms gap pattern). This value seems too much for CSFB.

So to check whether such long cell identification time for CSFB is needed or not, we need evaluate whether CPICH Ec/Io > -20 dB and SCH_Ec/Io > -17 dB are realistic in different radio conditions. To evaluate this, we copied the the previous geometry CDF simulation results for UTRA FDD [3] in Figure 1.
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Figure 1: Geometry CDF for UTRAN FDD
Considering the different probabilities that UE can successfully detect UTRAN FDD target cells, we can calculate the typical CPICH Ec/Io and SCH_Ec/Io values in Table 1 if we assuming typically CPICH_Ec/Ior = -10 dB and SCH_Ec/Ior = -7 dB.

Table 1: CPICH Ec/Io and SCH_Ec/Io calculations
	Probabilities that UE can successfully detect UTRAN FDD target cells
	95%
	100%

	Geometry (Îor/Ioc)
	-4 dB
	- 7 dB

	CPICH Ec/Ioc / SCH_Ec/Ioc
	-14 dB / -11dB
	-17 dB / -14dB

	CPICH Ec/Io / SCH_Ec/Io
	-15.5 dB / -12.5dB
	-17.8 dB / -14.8dB


Note: 1) CPICH_Ec/Ior = -10 dB and SCH_Ec/Ior = -7 dB;


  2) Io = Îor + Ioc.
From the calculation in Table 1, we can see that the current CPICH Ec/Io and SCH_Ec/Io requirements are even 2 dB lower than the lowest geometry value. If we consider that the probability of 95% that UE can successfully detect the target UTRAN FDD cell is acceptable for CSFB, then CPICH Ec/Io and SCH_Ec/Io requirement values would be 4.5 dB higher than the current requirements values, so it could be estimated that detection time will shrink drastically. Assuming that the cell identification time could be shrinked from 300 ms to 60 ms, then according to the equation of cell identification time and assuming 40 ms gap periodicity and Nfreq = 1, the UTRAN cell identification time could be calculated as 480 ms.
2.2 Measurements with L1 filtering on detected cells
In this step, UE has to make sure it can get a reliable signal strength measurement for this cell. TS 36.133 indicates that this would take:
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TMeasurement_Period UTRA_FDD = 480 ms. 
Then assuming 40 ms gap periodicity and Nfreq = 1, the measurement time would be 480 ms.
2.3 L3-filtering
It could be assumed that L3-filtering would not be used to avoid the additional delay for CSFB.
2.4 Total delay between starting measurement and measurement report triggering
Overall the measurement report could be triggered as fast as 480ms + 480ms = 960ms after the measurement configuration according to the above computation.

3 Conclusion
In this contribution, we have computed a typical measurement delay for UMTS and from our calculation the measurement delay of E-UTRAN – UTRAN measurements for CSFB would be just around 1s considering the more realistic radio conditions of UTRA FDD cells. Such amount of delay seems quite acceptable for CSFB. If the provided calculation is agreeable, then there does not seem to be a big need to do any measurement enhancement to support UMTS CSFB in Rel-9 and RAN4 just need to specify some additional measurement requirements for CSFB with some more realistic radio conditions.
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