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1 Summary

· Synchronization analysis in fading conditions for 3GPP and ITU propagation models

· Focus on continuous operation for intra frequency cell identification (compressed mode: see [18])

· Based on the new side conditions, a successful cell search within the given time requirement is feasible (note: The analysis is restricted to a single cell environment)

2 Analysis

2.1 Model Assumptions

· Synchronization algorithm as described in R4-020739

· UE synchronization tries to detect “at least one path” in multi path environments (The detection of the remaining paths for the actual measurements shall be done by CPICH-based delay profile estimation)

· Single probe with variable 
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Figure 1: Synchronization Scheme.
· Propagation models as shown in Table 1 according to [1] and Table 2 according to [16].

	Case 1, 

speed 3km/h
	Case 3, 

speed 120 km/h
	Case 5, 

speed 50 km/h

	Relative Delay [ns]
	Average Power [dB]
	Relative Delay [ns]
	Average Power [dB]
	Relative Delay [ns]
	Average Power [dB]

	0
	0
	0
	0
	0
	0

	976
	-10
	260
	-3
	976
	-10

	
	
	521
	-6
	
	

	
	
	781
	-9
	
	


Table 1: 3GPP test propagation conditions for multi path fading environments

	Pedestrian A, 

speed 3km/h
	Pedestrian B, 

speed 3 km/h
	Vehicular A, 

speed 120 km/h

	Relative Delay [ns]
	Average Power [dB]
	Relative Delay [ns]
	Average Power [dB]
	Relative Delay [ns]
	Average Power [dB]

	0
	0.0
	0
	0.0
	0
	0.0

	110
	-9.7
	200
	-0.9
	310
	-1.0

	190
	-19.2
	800
	-4.9
	710
	-9.0

	410
	-22.8
	1200
	-8.0
	1090
	-10.0

	
	
	2300
	-7.8
	1730
	-15.0

	
	
	3700
	-23.9
	2510
	-20.0


Table 2: ITU propagation models
· Symbol level simulator

· Propagation model implementation as described in [13]

2.2 Level Requirements

The introduction of the “for at least one channel tap” restriction for the SCH_Ec/Io side condition means in fact an increase of the SCH_Ec sum power. The sum power scaling follows the formula:
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where 
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 is the relative (linear domain) path power according to Table 1 or Table 2 and 
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 the power level of “at least one channel tap” (the biggest one).

For a typical “vehicular” propagation condition, this is in fact slightly more than 3dB increase. A “Pedestrian B” environment demands for even approx. 4dB increase.

Both levels, the traditional sum power as well as the “at least one channel tap” interpretation, are shown in analysis.

The suggestion, which we understood from [11] (maybe this was a misinterpretation), that the minimum UE requirement should be based on a single synchronization attempt (probe) because the scheduling of several attempts is very implementation dependent would lead to even more required SCH_Ec/Io-level, which might be unrealistic.

2.3 Multiple Probes

Offline discussion revealed that a certain number of repetition of search attempts (probes) is commonly accepted. This section describes our model for multiple probe analysis according to Figure 1. The “algorithm” works as follows:

· accumulation variables are reset between the probes to avoid problems with path drift 

· detection is regarded as successful if any of the probes is successful

· the distance 
[image: image8.wmf]probe

T

D

 shall be high enough such  that different probes are mutually independent. For low mobile speed, this in the range of 60 ms or better 150 ms (see [10]).

An overall successful synchronization within K steps means that “not all of the K steps failed”. Its probability becomes:
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where p is the single probe detection probability. The necessary number of probes in order to achieve the desired overall detection probability 
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The number of necessary repetitions for 
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 is therefore:
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2.4 Results

This section presents analysis results for a single probe as well as for the number of probes to achieve 90% detection probability in dependence on the SCH_Ec/Io level. The paragraph is divided into 2 subsections for the 3GPP propagation models and the ITU models, respectively.

All the following simulation results include implementation margin independent on the mobile speed as shown in the figures. They are all based on a scenario with a single cell and additive white Gaussian noise (AWGN).

2.4.1 3GPP Models
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Figure 2
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Figure 3
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Figure 4
2.4.2 ITU Models
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Figure 5
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Figure 6
[image: image19.png]detection rate

number of probes

Single Probe Success Rate (Vehiculara, 120 kin/h)

02

< accumulation (slot/frame sync) [slots]: 15
—« accumulation (slot/frame sync) [slots]: 30

—« accumulation (slot/frame sync) [slots]: 60 -

oiber base requirgment

w

Eil

2 w8 6 44 42 0 B
SCH-E/0 [dB] (sum power including 1.5 dB margin)

Nurnber of Probes for 90% Detection (Vehiculara, 120 kmih)

15

Z sccumation (lotframe syne) [Sots] 15
—« accumulation (slot/frame sync) [slots]: 30
—« accumulation (slot/frame sync) [slots]: 60

g
H
g

0 13 g 7 6 15 -4 13 12
SCH-E/0 [dB] (sum power including 1.5 dB margin)




Figure 7
3 Conclusion

Based on the new interpretation of the “SCH_Ec/Io” side condition as the power “for at least one channel tap” and accepting that several probes are performed for a cell search, synchronization within the given time of 800 is feasible.

Please note that the new path specific power interpretation has impact on network planning and/or the 
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 power ratio at the BS. (see [17])

Please note also that the analysis above was restricted to a single cell environment.

4 References

[1]
3GPP TS25.101: UE Radio Transmission and Reception (FDD)

[2]
3GPP TS25.133: Requirements for Support of Radio Resource Management (FDD)

[3]
3GPP TS25.213: Spreading and modulation (FDD)

[4]
3GPP TS25.331: Radio Resource Control; Protocol Specification

[5]
TSGR4#12(00)329: LS on UMTS synchronization channel detection.

[6]
TSGR1#3(99)328: Comparison of the 3GPP and CPM Schemes.

[7]
Yi-Pin Erric Wang and Tony Ottosson: Cell Search Algorithms and Optimization in W-CDMA, VTC2000-Spring Conference Proceedings, pp.81-86 vol. 1

[8]
S. Sriram, S. Hosur: An Analysis of the 3-Stage Search Process in W-CDMA, VTC 2000.

[9]
S. Kourtis: Code planning strategy for UMTS-FDD network, VTC 2000.

[10]
TSG-RAN WG4#23, R4-020739: Discussion on cell identification requirements.

[11]
TSG-RAN WG4#24, R4-021100: Cell identification requirements: comments on R4-020739. (Mitsubishi)

[12]
TSG-RAN WG4#24, R4-021107: Discussion on cell identification requirements. (NEC)

[13]
TSG-RAN WG4#24, R4-021258: Discussion on cell identification requirements.

[14]
TSG-RAN WG4#24, R4-021149: Correction of SCH side conditions and corrections of test cases (CR).

[15]
W.C. Jakes, Microwave Mobile Communications, New York: John Wiley & Sons, 1974.

[16]
TR 101 112 V3.2.0 (1998-04): Selection procedures for the choice of radio transmission technologies of the UMTS, (UMTS 30.03 version 3.2.0)

[17]
TSG-RAN WG4#25, R4-21581: System aspects of new cell identification side conditions. (Siemens)

[18]
TSG-RAN WG4#25, R4-21579: On cell identification in compressed mode. (Siemens)







PAGE  
Page 1 of 10

_1091285193.unknown

_1098097552.unknown

_1098097888.unknown

_1097565641.unknown

_1097565681.unknown

_1097565731.unknown

_1097565665.unknown

_1097565554.unknown

_1089002461.unknown

_1089002688.unknown

_1089002273.vsd

_1089002422.unknown

_1088572201.unknown

_1088960207.unknown

