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1. Introduction
In [1] , NTT DoCoMo proposed a CR to change UTRA cell detection requirement as follows 
	DRX cycle length [s]
	TdetectUTRA_FDD [s] (number of DRX cycles)

	0.32
	18.56 (58) 

	0.64
	21.76 (34)

	1.28
	32 (25)

	2.56
	48.64 (19)


This would replace the currently defined requirement of [60s] which is defined in square brackets in 36.133.

The purpose of this contribution is to provide further analysis, especially on the power consumption impact of increased UTRA cell search attempts. While the signal levels and propagation side-conditions in which such requirements would be applicable have not been explicitly specified for UTRA, we assume that this is proposed to be a somewhat general requirement, applicable to rather weak UTRA cells in fading conditions.

2. Origin of the current fixed 60s TdetectUTRA_FDD requirement

The requirement which is currently specified for TdetectUTRA_FDD was agreed in RAN4#47bis, after discussion of the meeting contributions during the RRM adhoc [3]. The 60s fixed requirement was proposed in [4] as follows

“In TS 25.133 the time to evaluate an unidentified UTRA FDD inter-frequency cell (i.e. equivalent of TdetectUTRA_FDD) is 30 seconds. But in TS 25.133 the measurement rate of UTRA FDD inter-frequency cell is 3-4 times faster than our proposed TmeasureUTRA_FDD for E-UTRAN toUTRAN FDD cell reselection scenario. These requirements are based on legacy UTRA FDD cell search implementation. Furthermore, due to lower measurement rate (3-4 times lower than that of UTRA IF cell reselection in TS 25.133) we propose a fixed TdetectUTRA_FDD of 60 seconds regardless of the DRX in use. There are also no explicit signals level specified in TS 25.133. Thus to comply with legacy requirements we also suggest that the signal levels and propagation conditions are not explicitly specified.”

3. Anaylsis

The WCDMA cell search involves a 3 stage process, which is summarised in general terms as follows:

[image: image1]
Considering the 10ms frame structure, particularly of the S-SCH and P-CPICH, it seems likely that most UTRA cell search implementations would need at least 30-40ms reception time to make an attempt at detecting a newly detectable UTRA cell, especially considering the need to perform P-SCH detection at low level eg SCH_Ec/Ior = -17dB, and considering the Hamming distance between different possible S-SCH sequences. This is not stated as a hard limit, but is provided as a reasonable approximation of needed UTRA cell search effort.

Accounting for fading conditions, it also seems likely that several cell search attempts need to be made within a single TdetectUTRA_FDD period (and also allowing for the evaluation time), to provide a good probability of detection (eg. 90%). The rate at which such cell search attempts would need to be made would partly need to be determined by a simulation campaign, and without more explicitly stated side conditions it may not be totally meaningful to consider in RAN4, but we could probably expect  that a requirement of TdetectUTRA_FDD = 10 DRX cycles + TevaluateUTRA_FDD would require at least 3 cell search attempts within 10 DRX cycles, so we could perhaps model the cell search effort as being performed every 3 DRX cycles.

Combing these values gives a UTRA receiver duty cycle of 30ms per 3 DRX cycles, or 10ms per DRX cycle average. Considering the analysis that was provided previously in [2], where 1ms receiver activity was assumed per DRX cycle for E-UTRA paging reception, it can be seen that this would be the dominant proportion of the total UE power consumption (ten times greater than the power needed for paging reception). It is also worth pointing out that UTRA cell searches are relatively much more expensive in terms of power consumption than E-UTRA cell search, a single attempt at which may be performed in an approximately 5ms period.

4.  Criticality of inter RAT reselection

Since it is unlikely that the UE would run out of E-UTRA coverage at exactly the same point that it enters UTRA coverage, it can be seen that inter RAT reselection is usually a bit less time critical than E-UTRA reselection, and especially intra frequency E-UTRA reselection. In early deployments of E-UTRA it seems more likely that UTRA (or GSM) coverage would be more or less ubiquitous with certain hotspots or islands of coverage where E-UTRA services are available.  It can therefore be expected that handover to UTRA is more often triggered by falling E-UTRA measurements rather than the detection of a new UTRA cell.

Although TdetectUTRA_FDD is currently specified as [60] seconds, it seems probable that most reasonable UE implementations would search for lower priority inter RAT (and E-UTRA interfrequency) cells shortly after the DRX cycle where serving cell first satisfies SServingCell <= Snonintrasearch . Although it may not be strictly mandated eg by 36.133, it would not seem reasonable to delay the very initial attempts to detect cells once the UE has determined that the serving cell is becoming weak. We would see that TdetectUTRA_FDD  more clearly influences  the interval between the first, and subsequent search attempts in the UE design. Considering that there may well be a strong and easily detectable UTRA cell, it would appear quite probable that this would start to be measured and monitored shortly after SServingCell <= Snonintrasearch regardless of the specified TdetectUTRA_FDD.
5.  Conclusions and proposal

In this contribution we have discussed the following points

· UTRA cell search is a more expensive operation in terms of power consumption that E-UTRA cell search

· We see that supporting a basic identification requirement for UTRA cells of 10 DRX in idle mode cycles implies a large power consumption, certainly considerably more than the power consumption from receiving the E-UTRA paging.

· Typically inter RAT reselection is triggered by falling E-UTRA measurements rather than detection of a new UTRA candidate.

· A reasonable UE implementation would perform initial UTRA cell search shortly after it detected SServingCell <= Snonintrasearch regardless of the specified TdetectUTRA_FDD. Hence it would likely begin to measure and monitor possible UTRA reselection candidates in a timely fashion, assuming initial E-UTRA deployments are overlaid over more ubiquitous UTRA coverage. 
For these reasons, we do not see a strong justification that the cell search component of TdetectUTRA_FDD requirement should be reduced to shorter than the corresponding requirements for E-UTRA reselections, especially intra-frequency reselections which can be considered to be more time critical. As a starting point to progress this issue, we would therefore propose that the cell detection component of TdetectUTRA_FDD ​should certainly not be less than 20 DRX cycles, and that it could be considered if even larger values should be specified, given the increased cost of UTRA cell search in terms of power consumption, and the likely non time critical nature of inter RAT reselections. Considering first a formulation of 20 DRX cycles + Tevaluate,UTRA this would give a table such as:
	DRX cycle length [s]
	TdetectUTRA_FDD [s] (number of DRX cycles)
	TmeasureUTRA_FDD [s] (number of DRX cycles)
	TevaluateUTRA_FDD
[s] (number of DRX cycles)

	0.32
	21.76(68)
	[5.12 (16)]
	[15.36 (48)]

	0.64
	28.16(44)
	[5.12 (8)]
	[15.36 (24)]

	1.28
	44.8(35)
	[6.4(5)]
	[19.2 (15)]

	2.56
	74.24(29)
	[7.68 (3)]
	[23.04 (9)]


 Due to the likely less time critical nature of inter RAT reselections, it could also be considered if larger Tdetect,UTRA could be used and whether a fixed requirement, or a DRX cycle dependent requirement is appropriate.
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1. P-SCH would be received to obtain chip and slot timing syncronisation with the new cell


2. Using the chip and slot timing information from stage 1 S-SCH would be received to obtain frame syncronisation, and detect the code group of the primary CPICH.


3. Using the frame syncronisation and information on the code group of the primary CPICH, the primary CPICH can be detected, and the cell identified. 


At this point, the timing of the newly detected cell is known, and measurements can start to be performed.














