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14
Receiver

In this clause on receiver measurements, the procedures to test equipment which is fitted with a permanent antenna connector, and the procedures to test equipment which is designed to only be used with an integral antenna, are in general combined into one single test description.

Tests on Mobile Stations fitted with an integral antenna and having no means of connecting an external antenna are specified in terms of received field strength. In order to perform tests on such Mobile Stations without the need for separated access to a calibrated test site a temporary antenna connector is used as defined in annex 1 subclause 1.1.3 (General Conditions).

In practice the temporary antenna connector may be used for transmitter measurements described in clause 3, but the calibration factors determined in annex 1 will not be directly usable. The detailed calibration, when needed, for transmission tests are described in the relevant subclauses of 3.

Wherever in this subclause, for FACCH tests, the SS is required to send a Layer 3 message not requiring a Layer 3 response from the MS the message can be a TEST INTERFACE message or a STATUS message, possibly with an unknown Protocol Discriminator.

Testing philosophy

Certain assumptions concerning the functional mechanisms of GSM receivers have been made in order to define tests that will verify the receiver performance without excessive redundancy and excessive test times.

The receiver functions can be divided into:

-
Analogue RF and IF stages that are affected by input levels, temperature and power supply levels.

-
Demodulator that is affected by input levels and interfering signals.

-
Decoders that are affected by the different logical channels and input levels.

The tests are designed to stress each of these blocks with a minimum of redundancy.

Statistical testing of receiver BER/FER performance

Error Definition

1)
Frame Erasure Ratio (FER)


A frame is defined as erased if the error detection functions in the receiver, operating in accordance with 3GPP TS 05.03, indicate an error (BFI = 1). For full rate or half rate speech this is the result of the cyclic redundancy check (CRC) as well as other processing functions that cause a Bad Frame Indication (BFI). For signalling channels it is the result of the FIRE code or any other block code used. For data traffic FER is not defined.

2)
Residual Bit Error Ratio (RBER).


The Residual Bit Error Ratio is defined as the Bit Error Ratio (BER) in frames which have not been declared as erased.

3)
Bit Error Ratio (BER).


The Bit Error Ratio is defined as the ratio of the bits wrongly received to all data bits sent.

4)
Unreliable Frame Ratio (UFR).


The Unreliable Frame Ratio is defined as the ratio of frames declared as erased (BFI=1), or unreliable (UFI=1), to the total number of frames transmitted. An unreliable frame is indicated by setting the UFI flag (UFI=1) and an erased frame is indicated by setting the BFI flag (BFI=1) (see 3GPP TS 06.21).

5)
Erased SID Frame Ratio (ESIDR).


A SID Frame is erased (SID=0) when the MS does not detect a valid transmitted SID frame as a valid SID frame (SID=2), or an invalid SID frame (SID=1). The Erased SID Frame Ratio is defined as the ratio of erased SID frames (SID=0), to the total number of valid SID frames transmitted (see 3GPP TS 06.41).

6)
Erased Valid SID Frame Ratio (EVSIDR).


An Erased Valid SID Frame is declared when the MS does not detect a valid transmitted SID frame as a valid SID frame (SID=2) and (BFI=0 and UFI=0). The Erased Valid SID Frame Ratio is defined as the ratio of erased valid SID frames (SID=0), or (SID=1), or ((BFI or UFI)=1), to the total number of valid SID frames transmitted (see 3GPP TS 06.41).

7)
Erased Valide SID_UPDATE frame Rate associated to an adaptive speech traffic channel (EVSIDUR).


This related to the erasure of a SID_UPDATE frame related to an AMR channel (full rate or half rate) due to the failure to detect the SID_UPDATE identifier or to a due to a CRC failure.

8)
Erased Valid RATSCCH Frame Rate associated to an adaptive speech traffic channel (EVRFR).


This relates to the erasure of the RATSCCH message due to the failure to detect the RATSCCH identifier or due to a CRC failure.

9)
Frame error rate for the In-Band channel (TCH/AFS-INB or TCH/AHS-INB).


This related to the erasure of an AMR speech frame (full rate or half rate) due to the bad decoding of the Mode Indication in-band bits.

Test method

Each test is performed in the following manner:

a)
Set up the required test conditions.

b)
Perform the test for at least the minimum number of samples (frames, bits or bits from non erased frames) and record the number of offered samples and the number of occurred events (frame, bit or residual bit errors).

c)
Terminate the test and determine the test result ("pass" or "fail") by comparing the measured error rate against the test limit error rate.


It is permitted to run the test over more samples than the value stated for minimum number of samples. The effect of increasing the number of samples is always to give a higher probability that a good unit will pass and a lower risk that a bad unit will pass, according to the definitions of good and bad unit in this subclause.

Test criteria

The limits on number of samples and test limit error rate shall be defined in order to comply with different requirements:

1)
to keep reasonably low the risk of passing a bad unit for each individual test;

2)
to have high probability of passing a good unit for each individual test;

3)
to perform measurements with a high degree of statistical significance;

4)
to keep the test time as low as possible.

The risk of passing a bad unit (point 1) should be kept lower than 0,2 %. The performance on a full rate channel, or a half rate data channel, is generally considered "bad" if its BER (or FER) performance is 1,5 times worse than that specified in AWGN (Additive White Gaussian Noise) and 1,26 times worse than that specified in multipath environment. These values have been adopted (taking into account the expected shapes of the BER performance) in order not to pass a unit with performance worse than the specifications by more than 1 dB.

The performance on a half rate speech channel, is generally considered "bad" if the BER (or FER, or UFR) is worse than that specified, multiplied by the factors given in table 14-1. These values have been adopted (taking into account the expected shapes of the BER performance) in order not to pass a unit with performance worse than the specifications by more than 1 dB.

Table 14-1: TCH/HS "bad" unit multiplication factors

	
	GSM 400, GSM 700, GSM 850 and GSM 900
	DCS 1 800 and PCS 1 900

	Propagation Conditions
	TUlow (No FH)
	TUhigh (FH/ 

No FH)
	HT 

(No FH)
	RA 

(No FH)
	TUlow (No FH)
	TUhigh (FH/ 

No FH)
	HT 

(No FH)
	RA 

(No FH)

	Reference sensitivity:
	
	
	
	
	
	
	
	

	TCH/HS FER
	
	1,7
	
	
	
	1,7
	
	

	TCH/HS class Ib (BFI=0)
	
	2,2
	
	
	
	2,0
	
	

	TCH/HS class II (BFI=0)
	
	1,2
	1,2
	1,2
	
	1,2
	1,2
	1,2

	TCH/HS UFR
	
	2,0
	
	
	
	1,9
	
	

	TCH/HS class Ib (BFI=0 and UFI=0)
	
	1,8
	
	
	
	1,7
	
	

	Reference interference:
	
	
	
	
	
	
	
	

	TCH/HS FER
	
	1,6
	
	
	
	1,6
	
	

	TCH/HS class Ib (BFI=0)
	
	1,8
	
	
	
	1,8
	
	

	TCH/HS class II (BFI=0)
	
	1,2
	
	
	
	1,2
	
	

	TCH/HS UFR
	
	1,6
	
	
	
	1,6
	
	

	TCH/HS class Ib (BFI or UFI)=0
	
	1,4
	
	
	
	1,4
	
	

	EVSIDR
	1,2
	
	
	
	1,2
	
	
	

	RBER (SID=2 and (BFI or UFI)=0
	1,3
	
	
	
	1,3
	
	
	

	ESIDR
	1,3
	
	
	
	1,3
	
	
	

	RBER (SID=1 or SID=2)
	1,3
	
	
	
	1,3
	
	
	


The probability of passing a good unit operating on the specification limit of performance (point 2) should be at least 99,7 %.

If the error events can be assumed to be random independent variables, outputs of stationary random processes with identical Gaussian distributions, the previous figures suggest a number of events (point 3) not lower than 200 in AWGN channel and not lower than 600 in a multipath environment, and to test a BER (or FER) performance 1,22 times worse than that specified in AWGN and 1,12 times worse than that specified in a multipath environment (this corresponds to testing a performance, at the most, 0,5 dB worse than that specified).

For multipath propagation conditions the hypothesis of stationary random processes does not generally hold. In case of non frequency hopping operation mode, the radio channel may be assumed to change 10 times per wavelength of travelled distance and to be short term stationary in between. So, in this case, the required observation time for having good statistical properties should not be lower (with some rounding) than that reported in table 14-1.

Table 14-2: Minimum test time according to propagation profile

	
	GSM 400, GSM 700, GSM 850 and GSM 900
	DCS 1 800 and PCS 1 900

	Propagation Conditions
	TUlow
	TUhigh
	HT
	RA
	TUlow
	TUhigh
	HT
	RA

	Min. test time (s)
	500
	30
	15
	6
	500
	15
	7,5
	6


Tables 14-3 and 14-4 detail, for the different test conditions, the minimum number of samples required in order to meet points 1) to 3): the corresponding test time (point 4) can be consequently computed.

As can be seen in the tables, in some of the cases in which both FER and RBER have to be tested on the same channel, the length of time for the FER measurement has been adopted for the RBER measurement. This is longer than that required for the RBER only according to the discussed criteria, but allows the use of a test limit error rate closer to the specified error rate while maintaining the same statistical significance. When, as is normal, it is desired to perform the FER and RBER tests, the closer test limit error rate for the RBER measurement can be achieved without increasing the total test time. It is always possible to extend the length of any test and further improve the statistical significance of that test.

Co-channel rejection tests with a frequency condition noted as "@ndB" are performed with the interfering frequency transmitted with an additional n dB attenuation, see 3GPP TS 45.005.

Table 14-3: Test conditions for GSM 400, GSM 700, GSM 850 and GSM 900

	Type of test
	Type of channel
	Propagation/ frequency conditions
	Speci-fied FER/ BER 

%
	Test limit FER/ BER 

%
	Minimum No of samples
	Prob that good unit will pass %
	Bad unit BER/ FER 

%
	Risk that bad unit will pass

	BFI
	TCH/FS
	Static
	0,033
	0,041 
	492000
	99,813
	0,050
	0,140

	
	TCH/FS
	Static / FH
	0,033
	0,041
	492000
	99,813
	0,050
	0,140

	
	TCH/AFS
	Static
	0,033
	0,041
	492000
	99,813
	0,050
	0,140

	
	TCH/AHS
	Static
	0,033
	0,041
	492000
	99,813
	0,050
	0,140

	Sensitivity
	TCH/FS
	Static/FH
	0,100*
	0,122*
	164000
	99,717
	0,150*
	0,140

	,,
	TCH/FS Class Ib
	Static/FH
	0,400/
	0,410/
	20000000
	100,000
	0,600/
	<0,001

	,,
	TCH/FS Class II
	Static/FH
	2,000
	2,439
	8200
	99,714
	3,000
	0,001

	,,
	TCH/FS
	TUhigh/No FH
	6,000*
	6,742*
	8900
	99,825
	7,560*
	0,162

	,,
	TCH/FS Class Ib
	TUhigh/No FH
	0,400/
	0,420/
	1000000
	99,919
	0,504/
	<0,001

	,,
	TCH/FS Class II
	TUhigh/No FH
	8,000
	8,333
	120000
	99,999
	10,080
	<0,001

	,,
	TCH/FS Class II
	HT/No FH
	9,000
	9,333
	60000
	99,779
	11,340
	<0,001

	,,
	TCH/FS Class II
	RA/No FH
	7,000
	7,500
	24000
	99,873
	8,694
	<0,001

	,,
	TCH/EFS
	Static/FH
	0,100
	0,122
	164000
	99,758
	0,150
	0,171

	,,
	TCH/EFS Class Ib
	Static/FH
	0,100
	0,110
	20000000
	100
	0,150
	<0,001

	,,
	TCH/EFS Class II
	Static/FH
	2,000
	2,439
	8200
	99,753
	3,000
	0,168

	,,
	TCH/EFS
	TUhigh/No FH
	8,000
	8,867
	8900
	99,808
	10,080
	0,016

	,,
	TCH/EFS Class Ib
	TUhigh/No FH
	0,210
	0,224
	1000000
	99,887
	0,265
	<0,001

	,,
	TCH/EFS Class II
	TUhigh/No FH
	7,000
	7,500
	120000
	99,999
	8,820
	<0,001

	,,
	TCH/EFS Class II
	HT/No FH
	9,000
	9,350
	60000
	99,787
	11,340
	<0,001

	,,
	TCH/EFS Class II
	RA/No FH
	7,000
	7,500
	24000
	99,829
	8,820
	<0,001

	,,
	TCH/HS (FER)
	TUhigh/No FH
	4,100
	4,598
	13050
	99,776
	6,970
	<0,001

	,,
	TCH/HS Class Ib  (BFI=0)
	TUhigh/No FH
	0,360
	0,404
	148500
	99,750
	0,792
	<0,001

	,,
	TCH/HS Class II  (BFI=0)
	TUhigh/No FH
	6,900
	7,725
	25500
	100,00
	8,280
	0,061

	,,
	TCH/HS Class II  (BFI=0)
	HT/No FH
	7,600
	8,500
	20000
	100,00
	9,120
	0,110

	,,
	TCH/HS Class II  (BFI=0)
	RA/No FH
	6,800
	7,600
	20000
	100,00
	8,160
	0,182

	,,
	TCH/HS (UFR)
	TUhigh/No FH
	5,600
	6,250
	9600
	99,702
	11,200
	<0,001

	,,
	TCH/HS Class Ib (BFI or UFI)=0
	TUhigh/No FH
	0,240
	0,269
	227000
	99,721
	0,432
	<0,001

	"
	TCH/AFS 12.2 (FER)
	TUhigh/No FH
	4,900
	6.174
	12250
	
	
	

	"
	TCH/AFS 12.2 Class Ib
	TUhigh/No FH
	1,500
	1.89
	40000
	
	
	

	"
	TCH/AFS 10.2 (FER)
	TUhigh/No FH
	2,100
	2.646
	28580
	
	
	

	"
	TCH/AFS 10.2 Class Ib
	TUhigh/No FH
	0,230
	0.290
	261000
	
	
	

	"
	TCH/AFS 7.95 (FER)
	TUhigh/No FH
	0,360
	0.453
	166700
	
	
	

	"
	TCH/AFS 7.95 Class Ib
	TUhigh/No FH
	0,110
	0.139
	545500
	
	
	

	"
	TCH/AFS 7.4 (FER)
	TUhigh/No FH
	0,410
	0.517
	146350
	
	
	

	"
	TCH/AFS 7.4 Class Ib
	TUhigh/No FH
	0,054
	0.068
	1111111
	
	
	

	"
	TCH/AFS 6.7 (FER)
	TUhigh/No FH
	0,160
	0.202
	375000
	
	
	

	"
	TCH/AFS 6.7 Class Ib
	TUhigh/No FH
	0,082
	0.103
	732000
	
	
	

	"
	TCH/AFS 5.9 (FER)
	TUhigh/No FH
	0,094
	0.118
	638300
	
	
	

	"
	TCH/AFS 5.9 Class Ib
	TUhigh/No FH
	0,014
	0.018
	4285720
	
	
	

	"
	TCH/AFS 5.15 (FER)
	TUhigh/No FH
	0,070
	0.088
	857150
	
	
	

	"
	TCH/AFS 5.15 Class Ib
	TUhigh/No FH
	0,014
	0.018
	4285720
	
	
	

	"
	TCH/AFS 4.75 (FER)
	TUhigh/No FH
	0,029
	0.037
	2069000
	
	
	

	"
	TCH/AFS 4.75 Class Ib
	TUhigh/No FH
	0,005
	0.006
	12000000
	
	
	

	"
	TCH/AFS-INB (FER)
	TUhigh/No FH
	0,034
	0.047
	150000
	99.733
	0.068
	0.103

	"
	TCH/AHS 7.95 (FER)
	TUhigh/No FH
	20,000
	25.20
	3000
	
	
	

	"
	TCH/AHS 7.95 Class Ib
	TUhigh/No FH
	2,300
	2.898
	26100
	
	
	

	"
	TCH/AHS 7.95 Class II
	TUhigh/No FH
	5,000
	6.300
	12000
	
	
	

	"
	TCH/AHS 7.95 Class II
	HT/No FH
	5,700
	7.182
	10530
	
	
	

	"
	TCH/AHS 7.95 Class II
	RA/No FH
	4,700
	5.922
	12800
	
	
	

	"
	TCH/AHS 7.4 (FER)
	TUhigh/No FH
	16,000
	20.16
	3750
	
	
	

	"
	TCH/AHS 7.4 Class Ib
	TUhigh/No FH
	1,400
	1.764
	42900
	
	
	

	"
	TCH/AHS 7.4 Class II
	TUhigh/No FH
	5,300
	6.678
	11320
	
	
	

	"
	TCH/AHS 7.4 Class II
	HT/No FH
	6,000
	7.56
	10000
	
	
	

	"
	TCH/AHS 7.4 Class II
	RA/No FH
	5,000
	6.3
	12000
	
	
	

	"
	TCH/AHS 6.7 (FER)
	TUhigh/No FH
	9,200
	11.592
	6530
	
	
	

	"
	TCH/AHS 6.7 Class Ib
	TUhigh/No FH
	1,100
	1.386
	54550
	
	
	

	"
	TCH/AHS 6.7 Class II
	TUhigh/No FH
	5,800
	7.308
	10400
	
	
	

	"
	TCH/AHS 6.7 Class II
	HT/No FH
	6,600
	8.316
	9100
	
	
	

	"
	TCH/AHS 6.7 Class II
	RA/No FH
	5,500
	6.93
	11000
	
	
	

	"
	TCH/AHS 5.9 (FER)
	TUhigh/No FH
	5,700
	7.182
	10530
	
	
	

	"
	TCH/AHS 5.9 Class Ib
	TUhigh/No FH
	0,510
	0.6426
	117700
	
	
	

	"
	TCH/AHS 5.9 Class II
	TUhigh/No FH
	6,000
	7.56
	10000
	
	
	

	"
	TCH/AHS 5.9 Class II
	HT/No FH
	6,800
	8.57
	8830
	
	
	

	"
	TCH/AHS 5.9 Class II
	RA/No FH
	5,700
	7.182
	10530
	
	
	

	"
	TCH/AHS 5.15 (FER)
	TUhigh/No FH
	2,500
	3.15
	24000
	
	
	

	"
	TCH/AHS 5.15 Class Ib
	TUhigh/No FH
	0,510
	0.642
	117700
	
	
	

	"
	TCH/AHS 5.15 Class II
	TUhigh/No FH
	6,300
	7.938
	9530
	
	
	

	"
	TCH/AHS 5.15 Class II
	HT/No FH
	7,200
	9.072
	8340
	
	
	

	"
	TCH/AHS 5.15 Class II
	RA/No FH
	6,000
	7.561
	10000
	
	
	

	"
	TCH/AHS 4.75 (FER)
	TUhigh/No FH
	1,200
	1.512
	50000
	
	
	

	"
	TCH/AHS 4.75 Class Ib
	TUhigh/No FH
	0,170
	0.214
	353000
	
	
	

	"
	TCH/AHS 4.75 Class II
	TUhigh/No FH
	6,400
	8.064
	9375
	
	
	

	"
	TCH/AHS 4.75 Class II
	HT/No FH
	7,400
	9.324
	8110
	
	
	

	"
	TCH/AHS 4.75 Class II
	RA/No FH
	6,200
	7.812
	9680
	
	
	

	"
	TCH/AHS-INB (FER)
	TUhigh/No FH
	0.720
	0.806
	74000
	99.728
	0.907
	0.191

	,,
	FACCH/F
	TUhigh/No FH
	8,000
	8,961
	6696
	99,798
	10,080
	0,108

	,,
	FACCH/H
	TUhigh/No FH
	6,900
	7,728
	7764
	99,785
	8,694
	0,115

	,,
	TCH/F9,6andH4,8
	HT/No FH
	0,700
	0,778
	180000
	99,995
	0,882
	<0,001

	,,
	TCH/F4,8
	HT/No FH
	0,010
	0,011
	5350000
	99,732
	0,013
	0,197

	,,
	TCH/F2,4
	HT/No FH
	0,001
	0,001
	11900000
	99,734
	0,002
	<0,001

	,,
	TCH/H2,4
	HT/No FH
	0,010
	0,011
	5350000
	99,732
	0,013
	0,197

	Input level
	TCH/FS Class II
	Static<-40dBm
	0,010
	0,012
	1640000
	99,716
	0,015
	0,141

	Input level
	TCH/FS Class II
	Static<-15dBm
	0,100
	0,122
	164000
	99,717
	0,150
	0,140

	range
	TCH/FS Class II
	EQ
	3,000
	3,250
	120000
	100,000
	3,780
	<0,001

	Co-channel
	TCH/FS
	TUlow/No FH
	21,000*
	24,000*
	25000
	100,000
	27,720*
	<0,001

	rejection
	TCH/FS Class Ib
	TUlow/No FH
	2,000/
	2,091/
	3300000
	100,000
	2,520/
	<0,001

	,,
	TCH/FS Class II
	TUlow/No FH
	4,000
	4,300
	2000000
	100,000
	5,040
	<0,001

	,,
	TCH/FS
	TUhigh/FH
	3,000*
	3,371*
	17800
	99,797
	3,780*
	0,194

	,,
	TCH/FS Class Ib
	TUhigh/FH
	0,200/
	0,215/
	2000000
	100,000
	0,252/
	<0,001

	,,
	TCH/FS Class II
	TUhigh/FH
	8,000
	8,333
	1200000
	100,000
	10,080
	<0,001

	,,
	TCH/EFS
	TUlow/No FH
	23,000
	24,000
	25000
	99,951
	27,720
	<0,001

	,,
	TCH/EFS Class Ib
	TUlow/No FH
	0,2000
	0,209
	3300000
	99,987
	0,252
	<0,001

	,,
	TCH/EFS Class II
	TUlow/No FH
	3,000
	3,039
	2000000
	99,927
	3,780
	<0,001

	,,
	TCH/EFS
	TUhigh/FH
	3,000
	3,357
	17800
	99,702
	3,780
	0,185

	,,
	TCH/EFS Class Ib
	TUhigh/FH
	0,100
	0,115
	2000000
	100,00
	0,126
	<0,001

	,,
	TCH/EFS Class II
	TUhigh/FH
	8,000
	8,333
	1200000
	99,998
	10,08
	<0,001

	"
	TCH/AFS 12.2 (FER)
	TUlow/No FH
	22,000
	27.72
	2730
	
	
	

	"
	TCH/AFS 12.2 Class Ib
	TUlow/No FH
	0,900
	1.134
	66670
	
	
	

	"
	TCH/AFS 12.2 (FER)
	TUhigh/FH
	3,500
	4.41
	17150
	
	
	

	"
	TCH/AFS 12.2 Class Ib
	TUhigh/FH
	1,700
	2.142
	35300
	
	
	

	"
	TCH/AFS 10.2 (FER)
	TUlow/No FH
	18,000
	22.68
	3333
	
	
	

	"
	TCH/AFS 10.2 Class Ib
	TUlow/No FH
	0,530
	0.668
	113210
	
	
	

	"
	TCH/AFS 10.2 (FER)
	TUhigh/FH
	1,400
	1.764
	14290
	
	
	

	"
	TCH/AFS 10.2 Class Ib
	TUhigh/FH
	0,210
	0.265
	272730
	
	
	

	"
	TCH/AFS 7.95 (FER)
	TUlow/No FH
	13,000
	16.38
	4620
	
	
	

	"
	TCH/AFS 7.95 Class Ib
	TUlow/No FH
	0,660
	0.831
	91000
	
	
	

	"
	TCH/AFS 7.95 (FER)
	TUhigh/FH
	0,130
	0.1638
	461550
	
	
	

	"
	TCH/AFS 7.95 Class Ib
	TUhigh/FH
	0,071
	0.089
	845100
	
	
	

	"
	TCH/AFS 7.4 (FER)
	TUlow/No FH
	14,000
	17.64
	4290
	
	
	

	"
	TCH/AFS 7.4 Class Ib
	TUlow/No FH
	0,430
	0.541
	139550
	
	
	

	"
	TCH/AFS 7.4 (FER)
	TUhigh/FH
	0,160
	0.201
	375000
	
	
	

	"
	TCH/AFS 7.4 Class Ib
	TUhigh/FH
	0,032
	0.040
	1875000
	
	
	

	"
	TCH/AFS 6.7 (FER)
	TUlow/No FH
	11,000
	13.86
	5455
	
	
	

	"
	TCH/AFS 6.7 Class Ib
	TUlow/No FH
	0,750
	0.945
	80000
	
	
	

	"
	TCH/AFS 6.7 (FER)
	TUhigh/FH
	0,045
	0.057
	1333333
	
	
	

	"
	TCH/AFS 6.7 Class Ib
	TUhigh/FH
	0,044
	0.055
	1363636
	
	
	

	"
	TCH/AFS 5.9 (FER)
	TUlow/No FH
	10,000
	12.6
	6000
	
	
	

	"
	TCH/AFS 5.9 Class Ib
	TUlow/No FH
	0,380
	0.479
	157900
	
	
	

	"
	TCH/AFS 5.9 (FER)
	TUhigh/FH
	0,018
	0.023
	3333333
	
	
	

	"
	TCH/AFS 5.9 Class Ib
	TUhigh/FH
	0,005
	0.006
	12000000s
	
	
	

	"
	TCH/AFS 5.15 (FER)
	TUlow/NoFH@-3 dB
	19,000
	23.94
	3160
	
	
	

	"
	TCH/AFS 5.15 Class Ib
	TUlow/NoFH@-3 dB
	0,850
	1.071
	70590
	
	
	

	"
	TCH/AFS 5.15 (FER)
	TUhigh/FH@-3 dB
	0,470
	0.592
	133333
	
	
	

	"
	TCH/AFS 5.15 Class Ib
	TUhigh/FH@-3 dB
	0,110
	0.139
	600000
	
	
	

	"
	TCH/AFS 4.75 (FER)
	TUlow/NoFH@-3 dB
	17,000
	21.42
	3530
	
	
	

	"
	TCH/AFS 4.75 Class Ib
	TUlow/NoFH@-3 dB
	0,62
	0.78
	96780
	
	
	

	"
	TCH/AFS 4.75 (FER)
	TUhigh/FH@-3 dB
	0,230
	0.29
	285720
	
	
	

	"
	TCH/AFS 4.75 Class Ib
	TUhigh/FH@-3 dB
	0,033
	0.042
	1666666
	
	
	

	"
	TCH/AFS-INB (FER)
	TUlow/NoFH
	1,.500
	1.680
	35000
	99.720
	1.890
	0.196

	"
	TCH/AFS-INB (FER)
	TUhigh/FH
	0,018
	0.028
	150000
	99.706
	0.043
	0.176

	"
	TCH/AFS-INB (FER)
	TUlow/NoFH@-3 dB
	3.500
	3.920
	15000
	99.744
	4.410
	0.173

	"
	TCH/AFS-INB (FER)
	TUhigh/FH@-3 dB
	0,160
	0.189
	150000
	99.737
	0.224
	0.197

	"
	TCH/AHS 7.95 (FER)
	TUhigh/NoFH@3dB
	6,700
	8.44
	8960
	
	
	

	"
	TCH/AHS 7.95 Class Ib
	TUhigh/NoFH@3dB
	1,000
	1.62
	60000
	
	
	

	"
	TCH/AHS 7.95 Class II
	TUhigh/NoFH@3dB
	3,200
	4.032
	18750
	
	
	

	"
	TCH/AHS 7.4 (FER)
	TUhigh/NoFH@3dB
	4,800
	6.048
	12500
	
	
	

	"
	TCH/AHS 7.4 Class Ib
	TUhigh/NoFH@3dB
	0,510
	0.643
	117650
	
	
	

	"
	TCH/AHS 7.4 Class II
	TUhigh/No FH@3dB
	3,300
	4.158
	18200
	
	
	

	"
	TCH/AHS 6.7 (FER)
	TUhigh/No FH@3dB
	2.3
	2.898
	23000
	
	
	

	"
	TCH/AHS 6.7 Class Ib
	TUhigh/No FH@3dB
	0.39
	0.491
	136000
	
	
	

	"
	TCH/AHS 6.7 Class II
	TUhigh/No FH@3dB
	3.6
	4.536
	15000
	
	
	

	"
	TCH/AHS 5.9 (FER)
	TUhigh/No FH
	7,100
	8.946
	8450
	
	
	

	"
	TCH/AHS 5.9 Class Ib
	TUhigh/No FH
	0,570
	0.718
	105270
	
	
	

	"
	TCH/AHS 5.9 Class II
	TUhigh/No FH
	6,500
	8.19
	9230
	
	
	

	"
	TCH/AHS 5.15 (FER)
	TUhigh/No FH
	3,300
	4.158
	18190
	
	
	

	"
	TCH/AHS 5.15 Class Ib
	TUhigh/No FH
	0,600
	0.756
	100000
	
	
	

	"
	TCH/AHS 5.15 Class II
	TUhigh/No FH
	6,900
	8.694
	8700
	
	
	

	"
	TCH/AHS 4.75 (FER)
	TUhigh/No FH
	1,800
	2.268
	33333
	
	
	

	"
	TCH/AHS 4.75 Class Ib
	TUhigh/No FH
	0,220
	0.277
	272730
	
	
	

	"
	TCH/AHS 4.75 Class II
	TUhigh/No FH
	7,000
	8.82
	8580
	
	
	

	"
	TCH/AHS-INB (FER)
	TUhigh/NoFH@3dB
	0.700
	0.784
	76000
	99.726
	0.882
	0.193

	"
	TCH/AHS-INB (FER)
	TUhigh/No FH
	0.700
	0.784
	76000
	99.726
	0.882
	0.193

	,,
	FACCH/F
	TUlow/No FH
	22,000
	24,000
	25000
	100,000
	27,720
	<0,001

	,,
	FACCH/H
	TUlow/No FH
	22,000
	24,000
	25000
	100,000
	27,720
	<0,001

	,,
	TCH/F9,6 or H4,8
	TUhigh/FH
	0,300
	0,336
	178500
	99,716
	0,378
	0,180

	,,
	TCH/F4,8
	TUhigh/FH
	0,010
	0,011
	5350000
	99,732
	0,013
	0,197

	,,
	TCH/F2,4
	TUhigh/FH
	0,001
	0,001
	11900000
	99,734
	0,002
	<0,001

	,,
	TCH/H2,4
	TUhigh/FH
	0,010
	0,011
	5350000
	99,732
	0,013
	0,197

	Adjacent
	TCH/FS
	TUhigh/No FH
	6,000*
	6,742*
	8900
	99,825
	7,560*
	0,162

	channel
	TCH/FS Class Ib
	TUhigh/No FH
	0,400/
	0,420/
	1000000
	99,919
	0,504/
	<0,001

	200 kHz
	TCH/FS Class II
	TUhigh/No FH
	8,000
	8,333
	600000
	100,000
	10,080
	<0,001

	,,
	TCH/HS (FER)
	TUhigh/FH
	5,000
	5,607
	10700
	99,787
	8,000
	<0,001

	,,
	TCH/HS Class Ib  (BFI=0)
	TUhigh/FH
	0,290
	0,325
	184700
	99,711
	0,522
	<0,001

	,,
	TCH/HS Class II  (BFI=0)
	TUhigh/FH
	7,100
	7,961
	25500
	100,00
	8,520
	0,065

	,,
	TCH/HS (UFR)
	TUhigh/FH
	6,100
	6,834
	8780
	99,781
	9,760
	<0,001

	,,
	TCH/HS Class Ib  (BFI or UFI)=0
	TUhigh/FH
	0,210
	0,235
	255000
	99,715
	0,294
	<0,001

	,,
	EVSIDR
	TUlow/No FH
	21,900
	24,000
	25000
	100,000
	26,280
	<0,001

	,,
	SID RBER (SID=2 and (BFI or UFI=0)
	TUlow/No FH
	0,020
	0,022
	2678500
	99,705
	0,026
	0,010

	,,
	ESIDR
	TUlow/No FH
	17,100
	19,152
	25000
	100,000
	22,230
	<0,001

	,,
	SID RBER  (SID=1 or SID=2)
	TUlow/No FH
	0,500
	0,560
	500000
	100,000
	0,650
	<0,001

	,,
	FACCH/F
	TUhigh/No FH
	9,500
	10,640
	5639
	99,812
	11,970
	0,096

	Adjacent
	TCH/FS
	TUhigh/No FH
	10,200*
	11,461*
	8900
	99,995
	12,852*
	0,004

	channel
	TCH/FS Class Ib
	TUhigh/No FH
	0,720/
	0,756/
	1000000
	99,999
	0,9077/
	<0,001

	400 kHz
	TCH/FS Class II
	TUhigh/No FH
	8,800
	9,167
	600000
	100,000
	11,088
	<0,001

	,,
	FACCH/F
	TUhigh/No FH
	17,100
	19,152
	3133
	99,878
	21,546
	<0,052

	Intermod.
	TCH/FS Class II
	Static
	2,000
	2,439
	8200
	99,741
	3,000
	0,122

	
	FACCH/F
	TUhigh/No FH
	8,000
	8,961
	6696
	99,798
	10,080
	0,108

	Blocking and
	TCH/FS Class II
	Static
	2,000
	2,439
	8200
	99,741
	4,000
	<0,001

	spurious resp.
	FACCH/F
	TUhigh/No FH
	8,000
	8,961
	6696
	99,798
	10,080
	0,108


Table 14-4: Test conditions for DCS 1 800 DCS 1 800 and PCS 1 900

	Type of test
	Type of channel
	Propagation/ Frequency conditions
	Specified 
	Test limit FER/BER

%
	Mini-mum No of samples
	Prob that good unit will pass %
	Bad unit FER/BER

%
	Risk that bad unit will pass

	BFI
	TCH/FS
	Static
	0,033
	0,041
	492000
	99,813
	0,050
	0,140

	
	TCH/FS
	Static/FH
	0,033
	0,041
	492000
	99,813
	0,050
	0,140

	
	TCH/AFS
	Static/FH
	0,033
	0,041
	492000
	99,813
	0,050
	0,140

	
	TCH/AHS
	Static/FH
	0,033
	0,041
	492000
	99,813
	0,050
	0,140

	Sensitivity
	TCH/FS
	Static/FH
	0,100*
	0,122*
	164000
	99,717
	0,150*
	0,140

	,,
	TCH/FS Class Ib
	Static/FH
	0,400/
	0,410/
	20000000
	100,000
	0,600/
	<0,001

	,,
	TCH/FS Class II
	Static/FH
	2,000
	2,439
	8200
	99,714
	3,000
	0,001

	,,
	TCH/FS
	TUhigh/No FH
	4,000*
	4,478*
	13400
	99,743
	5,040*
	0,133

	,,
	TCH/FS Class Ib
	TUhigh/No FH
	0,300/
	0,320/
	1500000
	100,000
	0,378/
	<0,001

	,,
	TCH/FS Class II
	TUhigh/No FH
	8,000
	8,333
	60000
	99,865
	10,080
	<0,001

	,,
	TCH/FS Class II
	HT/No FH
	9,000
	9,333
	30000
	97,826
	11,340
	<0,001

	,,
	TCH/FS Class II
	RA/No FH
	7,000
	7,500
	24000
	99,873
	8,820
	<0,001

	,,
	TCH/EFS
	Static/FH
	0,100
	0,122
	164000
	99,758
	0,150
	0,171

	,,
	TCH/EFS Class Ib
	Static/FH
	0,100
	0,110
	20000000
	100,00
	0,150
	<0,001

	,,
	TCH/EFS Class II
	Static/FH
	2,000
	2,439
	8200
	99,753
	3,000
	0,168

	,,
	TCH/EFS
	TUhigh/No FH
	4,000
	4,475
	13400
	99,701
	5,040
	0,179

	,,
	TCH/EFS Class Ib
	TUhigh/No FH
	0,120
	0,130
	1500000
	99,979
	0,151
	<0,001

	,,
	TCH/EFS Class II
	TUhigh/No FH
	8,000
	8,333
	60000
	99,804
	10,080
	<0,001

	,,
	TCH/EFS Class II
	HT/No FH
	9,000
	9,498
	30000
	99,798
	11,340
	<0,001

	,,
	TCH/EFS Class II
	RA/No FH
	7,000
	7,500
	24000
	99,829
	8,820
	<0,001

	,,
	TCH/HS (FER)
	TUhigh/No FH
	4,200
	4,706
	12750
	99,763
	7,140
	<0,001

	,,
	TCH/HS Class Ib  (BFI=0)
	TUhigh/No FH
	0,380
	0,426
	141000
	99,706
	0,760
	<0,001

	,,
	TCH/HS Class II  (BFI=0)
	TUhigh/No FH
	6,900
	7,725
	25500
	100,00
	8,280
	0,061

	,,
	TCH/HS Class II  (BFI=0)
	HT/No FH
	7,800
	8,735
	20000
	100,00
	9,360
	0,114

	,,
	TCH/HS Class II  (BFI=0)
	RA/No FH
	6,800
	7,600
	20000
	100,00
	8,160
	0,182

	,,
	TCH/HS (UFR)
	TUhigh/No FH
	5,700
	6,383
	9400
	99,769
	10,830
	<0,001

	,,
	TCH/HS Class Ib
	
	
	
	
	
	
	

	
	(BFI or UFI0=0)
	TUhigh/No FH
	0,260
	0,291
	206000
	99,712
	0,442
	<0,001

	,,
	TCH/AFS 12.2 (FER)
	TUhigh/No FH
	2,000
	2.52
	30000
	
	
	

	,,
	TCH/AFS 12.2 Class Ib
	TUhigh/No FH
	1,400
	1.764
	43000
	
	
	

	,,
	TCH/AFS 10.2 (FER)
	TUhigh/No FH
	0,650
	0.819
	92300
	
	
	

	,,
	TCH/AFS 10.2 Class Ib
	TUhigh/No FH
	0,120
	0.15
	500000
	
	
	

	,,
	TCH/AFS 7.95 (FER)
	TUhigh/No FH
	0,025
	0.031
	2400000
	
	
	

	,,
	TCH/AFS 7.95 Class Ib
	TUhigh/No FH
	0,023
	0.029
	2608700
	
	
	

	,,
	TCH/AFS 7.4 (FER)
	TUhigh/No FH
	0,036
	0.045
	1666700
	
	
	

	,,
	TCH/AFS 7.4 Class Ib
	TUhigh/No FH
	0,013
	0.016
	4615400
	
	
	

	,,
	TCH/AFS 6.7 (FER)
	TUhigh/No FH
	< 0,01
	0.013
	6000000
	
	
	

	,,
	TCH/AFS 6.7 Class Ib
	TUhigh/No FH
	0,017
	0.021
	3529500
	
	
	

	,,
	TCH/AFS 5.9 (FER)
	TUhigh/No FH
	< 0,01
	0.013
	6000000
	
	
	

	,,
	TCH/AFS 5.9 Class Ib
	TUhigh/No FH
	< 0,001
	0.001
	60000000
	
	
	

	,,
	TCH/AFS 5.15 (FER)
	TUhigh/No FH
	< 0,01
	0.013
	6000000
	
	
	

	,,
	TCH/AFS 5.15 Class Ib
	TUhigh/No FH
	< 0,001
	0.001
	60000000
	
	
	

	,,
	TCH/AFS 4.75 (FER)
	TUhigh/No FH
	< 0,01
	0.013
	6000000
	
	
	

	,,
	TCH/AFS 4.75 Class Ib
	TUhigh/No FH
	< 0,001
	0.001
	60000000
	
	
	

	,,
	TCH/AFS-INB (FER)
	TUhigh/No FH
	0.011
	0.018
	150000
	99.713
	0.032
	0.180

	,,
	TCH/AHS 7.95 (FER)
	TUhigh/No FH
	20,000
	25.2
	3000
	
	
	

	,,
	TCH/AHS 7.95 Class Ib
	TUhigh/No FH
	2,300
	2.899
	26100
	
	
	

	,,
	TCH/AHS 7.95 Class II
	TUhigh/No FH
	5,000
	6.3
	12000
	
	
	

	,,
	TCH/AHS 7.95 Class II
	HT/No FH
	5,700
	7.182
	10600
	
	
	

	,,
	TCH/AHS 7.95 Class II
	RA/No FH
	4,800
	6.048
	12500
	
	
	

	,,
	TCH/AHS 7.4 (FER)
	TUhigh/No FH
	16,000
	20.16
	3750
	
	
	

	,,
	TCH/AHS 7.4 Class Ib
	TUhigh/No FH
	1,400
	1.764
	42900
	
	
	

	,,
	TCH/AHS 7.4 Class II
	TUhigh/No FH
	5,300
	6.678
	11320
	
	
	

	,,
	TCH/AHS 7.4 Class II
	HT/No FH
	6,000
	7.56
	10000
	
	
	

	,,
	TCH/AHS 7.4 Class II
	RA/No FH
	5,100
	6.426
	11800
	
	
	

	,,
	TCH/AHS 6.7 (FER)
	TUhigh/No FH
	9,400
	11.84
	6400
	
	
	

	,,
	TCH/AHS 6.7 Class Ib
	TUhigh/No FH
	1,100
	1.386
	55000
	
	
	

	,,
	TCH/AHS 6.7 Class II
	TUhigh/No FH
	5,800
	7.308
	10400
	
	
	

	,,
	TCH/AHS 6.7 Class II
	HT/No FH
	6,600
	8.316
	9100
	
	
	

	,,
	TCH/AHS 6.7 Class II
	RA/No FH
	5,500
	6.93
	11000
	
	
	

	,,
	TCH/AHS 5.9 (FER)
	TUhigh/No FH
	5,900
	7.434
	10200
	
	
	

	,,
	TCH/AHS 5.9 Class Ib
	TUhigh/No FH
	0,520
	0.655
	115400
	
	
	

	,,
	TCH/AHS 5.9 Class II
	TUhigh/No FH
	6,100
	7.686
	9850
	
	
	

	,,
	TCH/AHS 5.9 Class II
	HT/No FH
	6,800
	8.658
	8850
	
	
	

	,,
	TCH/AHS 5.9 Class II
	RA/No FH
	5,800
	7.308
	10350
	
	
	

	,,
	TCH/AHS 5.15 (FER)
	TUhigh/No FH
	2,600
	3.276
	23100
	
	
	

	,,
	TCH/AHS 5.15 Class Ib
	TUhigh/No FH
	0,530
	0.668
	113300
	
	
	

	,,
	TCH/AHS 5.15 Class II
	TUhigh/No FH
	6,300
	7.938
	9530
	
	
	

	,,
	TCH/AHS 5.15 Class II
	HT/No FH
	7,200
	9.072
	8340
	
	
	

	,,
	TCH/AHS 5.15 Class II
	RA/No FH
	6,100
	7.686
	9840
	
	
	

	,,
	TCH/AHS 4.75 (FER)
	TUhigh/No FH
	1,200
	1.512
	50000
	
	
	

	,,
	TCH/AHS 4.75 Class Ib
	TUhigh/No FH
	0,180
	0.227
	333400
	
	
	

	,,
	TCH/AHS 4.75 Class II
	TUhigh/No FH
	6,500
	8.19
	9240
	
	
	

	,,
	TCH/AHS 4.75 Class II
	HT/No FH
	7,300
	9.198
	8220
	
	
	

	,,
	TCH/AHS 4.75 Class II
	RA/No FH
	6,200
	7.812
	9680
	
	
	

	,,
	TCH/AHS-INB (FER)
	Tuhigh/No FH
	0,640
	0.717
	83000
	99.724
	0.806
	0.195

	,,
	FACCH/F
	TUhigh/No FH
	3,900
	4,368
	13736
	99,752
	4,914
	0,140

	,,
	FACCH/H
	TUhigh/No FH
	7,200
	7,752
	7440
	97,027
	9,072
	0,002]

	,,
	TCH/F9,6
	HT/No FH
	0,700
	0,784
	76500
	99,721
	0,882
	0,176

	,,
	TCH/F4,8
	HT/No FH
	0,010
	0,011
	5350000
	99,732
	0,013
	0,197

	,,
	TCH/F2,4
	HT/No FH
	0,001
	0,001
	11900000
	99,734
	0,002
	<0,001

	Input level
	TCH/FS Class II
	Static-23dBm
	0,100
	0,122
	164000
	99,717
	0,150
	0,140

	range
	TCH/FS Class II
	Static<-40dBm
	0,010
	0,012
	1640000
	99,716
	0,015
	0,141

	
	TCH/FS Class II
	EQ
	3,000
	3,250
	60000
	99,981
	3,780
	<0,001

	Co-channel
	TCH/FS
	TUlow/No FH
	21,00*
	24,00*
	25000
	100,000
	26,460*
	<0,001

	rejection
	TCH/FS Class Ib
	TUlow/No FH
	2,000/
	2,091/
	3300000
	100,000
	2,520/
	<0,001

	,,
	TCH/FS Class II
	TUlow/No FH
	4,000
	4,300
	2000000
	100,000
	5,040
	<0,001

	,,
	TCH/FS
	TUhigh/FH
	3,000*
	3,371*
	17800
	99,797
	3,780*
	0,194

	,,
	TCH/FS Class Ib
	TUhigh/FH
	0,200/
	0,215/
	2000000
	100,000
	0,252/
	<0,001

	,,
	TCH/FS Class II
	TUhigh/FH
	8,000
	8,333
	1200000
	100,000
	10,080
	<0,001

	,,
	TCH/EFS
	TUlow/No FH
	23,000
	24,000
	25000
	99,999
	26,680
	<0,001

	,,
	TCH/EFS Class Ib
	TUlow/No FH
	0,200
	0,209
	3300000
	100,000
	0,252
	<0,001

	,,
	TCH/EFS Class II
	TUlow/No FH
	3,000
	3,039
	2000000
	100,000
	3,780
	<0,001

	,,
	TCH/EFS
	TUhigh/FH
	3,000
	3,357
	17800
	99,815
	3,780
	0,185

	,,
	TCH/EFS Class Ib
	TUhigh/FH
	0,100
	0,115
	2000000
	99,999
	0,126
	<0,001

	,,
	TCH/EFS Class II
	TUhigh/FH
	8,000
	8,333
	1200000
	100,00
	10,08
	<0,001

	,,
	TCH/AFS 12.2 (FER)
	TUlow/No FH
	22,000
	27.72
	2730
	
	
	

	,,
	TCH/AFS 12.2 Class Ib
	TUlow/No FH
	0,920
	1.1592
	65220
	
	
	

	,,
	TCH/AFS 12.2 (FER)
	TUhigh/FH
	2,700
	3.402
	22230
	
	
	

	,,
	TCH/AFS 12.2 Class Ib
	TUhigh/FH
	1,600
	2.016
	37500
	
	
	

	,,
	TCH/AFS 10.2 (FER)
	TUlow/No FH
	18,000
	22.68
	3340
	
	
	

	,,
	TCH/AFS 10.2 Class Ib
	TUlow/No FH
	0,540
	0.680
	111120
	
	
	

	,,
	TCH/AFS 10.2 (FER)
	TUhigh/FH
	0,980
	1.234
	61230
	
	
	

	,,
	TCH/AFS 10.2 Class Ib
	TUhigh/FH
	0,170
	0.214
	353000
	
	
	

	,,
	TCH/AFS 7.95 (FER)
	TUlow/No FH
	13,000
	16.38
	4620
	
	
	

	,,
	TCH/AFS 7.95 Class Ib
	TUlow/No FH
	0,670
	0.844
	89560
	
	
	

	,,
	TCH/AFS 7.95 (FER)
	TUhigh/FH
	0,070
	0.088
	857160
	
	
	

	,,
	TCH/AFS 7.95 Class Ib
	TUhigh/FH
	0,042
	0.053
	1429000
	
	
	

	,,
	TCH/AFS 7.4 (FER)
	TUlow/No FH
	14,000
	17.64
	4290
	
	
	

	,,
	TCH/AFS 7.4 Class Ib
	TUlow/No FH
	0,430
	0.541
	140000
	
	
	

	,,
	TCH/AFS 7.4 (FER)
	TUhigh/FH
	0,083
	0.104
	1205
	
	
	

	,,
	TCH/AFS 7.4 Class Ib
	TUhigh/FH
	0,020
	0.025
	3000000
	
	
	

	,,
	TCH/AFS 6.7 (FER)
	TUlow/No FH
	11,000
	13.86
	5455
	
	
	

	,,
	TCH/AFS 6.7 Class Ib
	TUlow/No FH
	0,760
	0.958
	78950
	
	
	

	,,
	TCH/AFS 6.7 (FER)
	TUhigh/FH
	0,025
	0.031
	2400000
	
	
	

	,,
	TCH/AFS 6.7 Class Ib
	TUhigh/FH
	0,028
	0.035
	2143000
	
	
	

	,,
	TCH/AFS 5.9 (FER)
	TUlow/No FH
	10,000
	12.6
	6000
	
	
	

	,,
	TCH/AFS 5.9 Class Ib
	TUlow/No FH
	0,380
	0.479
	157900
	
	
	

	,,
	TCH/AFS 5.9 (FER)
	TUhigh/FH
	< 0,01
	0.013
	6000000
	
	
	

	,,
	TCH/AFS 5.9 Class Ib
	TUhigh/FH
	0,002
	0.025
	30000000
	
	
	

	,,
	TCH/AFS 5.15 (FER)
	TUlow/No FH@-3 dB
	19,000
	23.94
	3158
	
	
	

	,,
	TCH/AFS 5.15 Class Ib
	TUlow/No FH@-3 dB
	0,840
	1.058
	71430
	
	
	

	,,
	TCH/AFS 5.15 (FER)
	TUhigh/FH@-3 dB
	0,260
	0.328
	230800
	
	
	

	,,
	TCH/AFS 5.15 Class Ib
	TUhigh/FH@-3 dB
	0,072
	0.090
	833400
	
	
	

	,,
	TCH/AFS 4.75 (FER)
	TUlow/No FH@-3 dB
	17,000
	21.42
	3530
	
	
	

	,,
	TCH/AFS 4.75 Class Ib
	TUlow/No FH@-3 dB
	0,610
	0.769
	98370
	
	
	

	,,
	TCH/AFS 4.75 (FER)
	TUhigh/FH@-3 dB
	0,100
	0.126
	600000
	
	
	

	,,
	TCH/AFS 4.75 Class Ib
	TUhigh/FH@-3 dB
	0,021
	0.026
	2857150
	
	
	

	,,
	TCH/AFS-INB (FER)
	TUlow/No FH
	1.500
	1.680
	35000
	99.720
	1.890
	0.196

	,,
	TCH/AFS-INB (FER)
	TUhigh/FH
	0.013
	0.021
	150000
	99.730
	0.036
	0.143

	,,
	TCH/AFS-INB (FER)
	TUlow/No FH@-3 dB
	3.500
	3.920
	15000
	99.744
	4.410
	0.173

	,,
	TCH/AFS-INB (FER)
	TUhigh/FH@-3 dB
	0.120
	0.145
	150000
	99.759
	0.180
	0.074

	,,
	TCH/AHS 7.95 (FER)
	TUhigh/NoFH@3dB
	6,700
	8.442
	8960
	
	
	

	,,
	TCH/AHS 7.95 Class Ib
	TUhigh/NoFH@3dB
	1,000
	1.26
	60000
	
	
	

	,,
	TCH/AHS 7.95 Class II
	TUhigh/NoFH@3dB
	3,100
	3.906
	19355
	
	
	

	,,
	TCH/AHS 7.4 (FER)
	TUhigh/NoFH@3dB
	4,900
	6.174
	12250
	
	
	

	,,
	TCH/AHS 7.4 Class Ib
	TUhigh/NoFH@3dB
	0,510
	0.63
	117730
	
	
	

	,,
	TCH/AHS 7.4 Class II
	TUhigh/NoFH@3dB
	3,300
	4.158
	18200
	
	
	

	,,
	TCH/AHS 6.7 (FER)
	TUhigh/NoFH@3dB
	2,500
	3.15
	24000
	
	
	

	,,
	TCH/AHS 6.7 Class Ib
	TUhigh/NoFH@3dB
	0,380
	0.479
	157900
	
	
	

	,,
	TCH/AHS 6.7 Class II
	TUhigh/NoFH@3dB
	3,500
	4.41
	17150
	
	
	

	,,
	TCH/AHS 5.9 (FER)
	TUhigh/NoFH
	7,700
	9.702
	7800
	
	
	

	,,
	TCH/AHS 5.9 Class Ib
	TUhigh/NoFH
	0,600
	0.756
	100000
	
	
	

	,,
	TCH/AHS 5.9 Class II
	TUhigh/NoFH
	6,400
	8.064
	9375
	
	
	

	,,
	TCH/AHS 5.15 (FER)
	TUhigh/NoFH
	3,800
	4.788
	15800
	
	
	

	,,
	TCH/AHS 5.15 Class Ib
	TUhigh/NoFH
	0,660
	0.831
	90910
	
	
	

	,,
	TCH/AHS 5.15 Class II
	TUhigh/NoFH
	6,800
	8.568
	8830
	
	
	

	,,
	TCH/AHS 4.75 (FER)
	TUhigh/NoFH
	2,100
	2.646
	28580
	
	
	

	,,
	TCH/AHS 4.75 Class Ib
	TUhigh/NoFH
	0,250
	0.315
	240000
	
	
	

	,,
	TCH/AHS 4.75 Class II
	TUhigh/NoFH
	7,000
	8.82
	8580
	
	
	

	,,
	TCH/AHS-INB (FER)
	TUhigh/No FH@3dB
	0.710
	0.795
	75000
	99.727
	0.895
	0.192

	,,
	TCH/AHS-INB (FER)
	TUhigh/No FH
	0.710
	0.795
	75000
	99.727
	0.895
	0.192

	,,
	FACCH/F
	TUlow/No FH
	22,000
	24,000
	25000
	100,000
	27,720
	<0,001

	,,
	FACCH/H
	TUlow/No FH
	22,000
	24,000
	25000
	100,000
	27,720
	<0,001

	,,
	TCH/F9,6 or H4,8
	TUhigh/FH
	0,300
	0,336
	178500
	99,716
	0,378
	0,180

	,,
	TCH/F4,8
	TUhigh/FH
	0,010
	0,011
	5350000
	99,732
	0,013
	0,197

	,,
	TCH/F2,4
	TUhigh/FH
	0,001
	0,001
	11900000
	99,734
	0,002
	<0,001

	,,
	TCH/H2,4
	TUhigh/FH
	0,010
	0,011
	5350000
	99,732
	0,013
	0,197

	Adjacent
	TCH/FS
	TUhigh/No FH
	3,000*
	3,371*
	17800
	99,797
	3,780*
	0,194

	channel
	TCH/FS Class Ib
	TUhigh/No FH
	0,250/
	0,270/
	2000000
	100,000
	0,315/
	<0,001

	200 kHz
	TCH/FS Class II
	TUhigh/No FH
	8,100
	8,333
	1200000
	100,000
	10,206
	<0,001

	,,
	TCH/HS (FER)
	TUhigh/FH
	5,000
	5,607
	10700
	99,787
	8,000
	<0,001

	,,
	TCH/HS Class Ib  (BFI=0)
	TUhigh/FH
	0,290
	0,325
	184700
	99,711
	0,522
	<0,001

	,,
	TCH/HS Class II  (BFI=0)
	TUhigh/FH
	7,200
	8,078
	25500
	100,00
	8,640
	0,066

	,,
	TCH/HS (UFR)
	TUhigh/FH
	6,100
	6,834
	8780
	99,781
	9,760
	<0,001

	,,
	TCH/HS Class Ib  ((BFI or UFI)=0)
	TUhigh/FH
	0,210
	0,235
	255000
	99,715
	0,294
	<0,001

	,,
	EVSIDR
	TUlow/No FH
	21,900
	24,000
	25000
	100,000
	26,280
	<0,001

	,,
	SID RBER    (SID=2 and (BFI or UFI)=0)
	TUlow/No FH
	0,020
	0,022
	2678500
	99,705
	0,026
	0,010

	,,
	ESIDR
	TUlow/No FH
	17,100
	19,152
	25000
	100,000
	22,230
	<0,001

	,,
	SID RBER  (SID=1 or SID=2)
	TUlow/No FH
	0,500
	0,560
	500000
	100,000
	0,650
	<0,001

	,,
	FACCH/F
	TUhigh/No FH
	3,400
	3,808
	15756
	99,746
	4,284
	0,145

	Adjacent
	TCH/FS
	TUhigh/No FH
	5,100*
	5,714*
	10500
	99,773
	6,426*
	0,134

	channel
	TCH/FS Class Ib
	TUhigh/No FH
	0,450/
	0,483/
	1200000
	100,000
	0,567/
	<0,001

	400 kHz
	TCH/FS Class II
	TUhigh/No FH
	8,900
	9,167
	720000
	100,000
	11,214
	<0,001

	,,
	FACCH/F
	TUhigh/No FH
	6,100
	6,832
	8782
	99,777
	7,686
	0,122

	Intermod,
	TCH/FS Class II
	Static
	2,000
	2,439
	8200
	99,741
	3,000
	0,122

	
	FACCH/F
	TUhigh/No FH
	3,900
	4,368
	13736
	99,752
	4,914
	0,140

	Blocking and
	TCH/FS Class II
	Static
	2,000
	2,439
	8200
	99,741
	4,000
	<0,001

	spurious resp.
	FACCH/F
	TUhigh/No FH
	3,900
	4,368
	13736
	99,752
	4,914
	0,140


NOTE 1:
 is a parameter which ranges from 1 to 1,6. The value of  for a RBER test on TCH/FS class Ib bits under particular measurement conditions shall be the same as that determined in the FER test on TCH/FS under the same conditions. For example, the value of  may be different for a TUhigh sensitivity test and an RA sensitivity test. The value of  is determined by dividing the measured error rate for the FER test by the value of the test limit error rate listed in the limits section of the test corresponding to =1; if the result of the division is lower than 1, a value of =1 shall be used, if the value of  > 1,6 the FER test has failed (the normal treatment of stimulus uncertainties applies). The probabilities that a good unit will pass and the risks that a bad unit will pass, listed in the table are valid for =1, and would be slightly different for other values of .

NOTE 2:
In order to save time the sensitivity and co-channel rejection tests for the TCH/F2,4 channel does not comply with the above said constraints.


In fact, a bad unit which performs 2 times (instead of 1,26) worse than that specified is accounted for, so reducing the required number of events to 150, instead of 600. On the other hand, the specified RBER is in this case 10E-5 and, on the basis of simulations and hardware validation results, doubling this RBER results in a drop in performance of less than 1 dB. 

------------------------------Next modified sections ----------------------------------------

14.2.19
Reference sensitivity - TCH/AFS-INB

14.2.19.1
Definition and applicability

The reference sensitivity is the signal level at the MS receiver input at which a certain FER for in band signalling codewords or frames must be achieved.

The requirements and this test apply to MS supporting AMR Full Rate speech and Loop I.

For E-GSM 900 MS this test is only performed in the P-GSM band.

14.2.19.2
Conformance requirement

1.
At reference sensitivity level, the TCH/AFS-INB FER shall meet the reference sensitivity performance of table 1 in 3GPP TS 45.005 subclause 6.2.

14.2.19.3
Test purpose

NOTE:
This test is not performed under STATIC propagation conditions because the performance requirements are too small to be accurately measured.

1.
To verify that the MS does not exceed conformance requirement 1 under TUhigh propagation conditions with an allowance for the statistical significance of the test.

14.2.19.4
Method of test

NOTE 1:
The BA list sent on the BCCH and SACCH will indicate at least six surrounding cells with at least one near to each band edge. It is not necessary to generate any of these BCCHs but, if provided the signal strengths of BCCHs shall be in the range 15 dBVemf(  ) to 35 dBVemf(  ).

NOTE 2:
The ARFCN of any BCCH shall not be co-channel or on adjacent channels to the wanted traffic channel.

14.2.19.4.1
Initial conditions

A call is set up according to the generic call set up procedure on a TCH/AFS with an ARFCN in the Mid ARFCN range for GSM 400, GSM 700, GSM 850, DCS 1800 and PCS 1 900 and ARFCN 70 for GSM 900, power control level set to maximum power.

NOTE:
For GSM 900 ARFCN 70 is tested since this is the 73rd harmonic of the 13 MHz clock normally used internally in a MS.

The multirate configuration indicates the use of the following set of codecs modes:

	Codec Mode
	TCH/AFS in kbit/s

	CODEC_MODE_4
	12,2

	CODEC_MODE_3
	7,95

	CODEC_MODE_2
	5,9

	CODEC_MODE_1
	4,75


The Initial Codec Mode shall be set to the lowest codec mode (CODEC_MODE_1).

The following decision threshold and hysteresis values in terms of normalized carrier to interference ratio (C/Inorm), shall apply for Codec Mode Command / Request (MC, MR):

	MC'/MR'
	THR_MC_Dn(MC)/
THR_MR_Dn(MR)
	THR_MC_Up(MC)/
THR_MR_Up(MR)

	CODEC_MODE_4
	18,5 dB
	+ (

	CODEC_MODE_3
	12,5 dB
	20,5 dB

	CODEC_MODE_2
	6,5 dB
	14,5 dB

	CODEC_MODE_1
	( (
	8,5 dB


The SS transmits Standard Test Signal C1 on the traffic channel using the Initial Codec Mode (ICM).

The SS continuously sends a CMC corresponding to the highest codec mode (CODEC_MODE_4).

The SS commands the MS to loop back in band signaling codewords by closing a Loop I.

14.2.19.4.2
Procedure

a)
The fading function is set to TUhigh.

b)
The SS sets the amplitude of the wanted signal to reference sensitivity level ( ).

c)
The SS shall change the Codec Mode Indication and Codec Mode Command to the neighbour mode, not more often than every 22 speech frames (440 ms) by following a scanning pattern (1->2->3->4->4->3->2->1). CMI should initially be increased. CMC should initially be decreased. The CMI/CMC pattern shall be repeated until the minimum required number of frame samples has been sent to the MS.

d)
The SS compares the in band signalling codewords/frames it sends to the MS with the in band signalling codewords/frames which are looped back from the receiver after demodulation and decoding, and checks for in band signalling (CMI/CMC) frame errors.

e)
The SS determines the frame error events by examining sequences of at least the minimum number of samples of consecutive frames. All frames should be considered when computing the frame error rate: those corresponding to a downlink CMI/CMC transitions and those without downlink CMI/CMC transitions.

14.2.19.5
Test requirements

The frame error rates measured for different channels under any combination of normal and extreme test voltages and ambient temperatures, shall not exceed the test limit error rate values given in table 14.2.19-1 or 14.2.19-2.

Table 14.2.19-1: Limits for GSM 400, GSM 700, GSM 850 and GSM 900 sensitivity

	Channels
	Propagation conditions Tuhigh

	
	Test limit
error rate %
	Minimum No.
of samples

	TCH/AFS-INB (FER)
	0.047
	150000


Table 14.2.19-2: Limits for DCS 1 800 and PCS 1 900 sensitivity

	Channels
	Propagation conditions TUhigh

	
	Test limit
error rate %
	Minimum No.
of samples

	TCH/AFS-INB (FER)
	0.015
	150000


------------------------------Next modified sections ----------------------------------------

14.4.8
Co-channel rejection - TCH/AFS

14.4.8.1
Definition and applicability

The co-channel rejection is a measure of the capability of the receiver to receive a wanted modulated signal without exceeding a given degradation due to the presence of an unwanted modulated signal, both signals being at the nominal frequency of the receiver.

The requirements and this test apply to MS supporting AMR Full Rate speech.

14.4.8.2
Conformance requirement

1.
At reference co-channel interference the TCH/AFS FER shall meet the reference interference performance of table 2 in 3GPP TS 05.05 subclause 6.3.

2.
At reference co-channel interference the TCH/AFS class Ib BER shall meet the reference interference performance of table 2 in 3GPP TS 05.05 subclause 6.3.

14.4.8.3
Test purpose

1.
To verify that the MS does not exceed conformance requirement 1 under propagation condition TUhigh with frequency hopping and TUlow with no frequency hopping with an allowance for the statistical significance of the test.

2.
To verify that the MS does not exceed conformance requirement 2 under propagation condition TUhigh with frequency hopping and TUlow with no frequency hopping, with an allowance for the statistical significance of the test.

14.4.8.4
Method of test

14.4.8.4.1
Initial conditions

A call is set up according to the generic call set up procedure on a TCH/AFS with an ARFCN in the mid ARFCN range, power control level set to maximum power.

The multirate configuration indicates the use of a codec set limited to 12,2 kbit/s.

The SS transmits Standard Test Signal C1 on the traffic channel (wanted signal).

The SS commands the MS to create the traffic channel loop back, signalling erased frames (subclause 36).

14.4.8.4.2
Procedure

a)
In addition to the wanted signal, the SS  produces  an independent, uncorrelated interfering  signal, Standard Test Signal I1 (unwanted signal).


The unwanted signal is continuous and has no fixed relationship with the bit transitions of the wanted signal. Its amplitude is 9 dB below that of the wanted signal.


The fading characteristic of the wanted and the interfering signal is TUlow.

b)
The SS compares the modulation of the signal that it sends to the MS with the signal which is looped back from the receiver after demodulation and decoding, and checks the frame erasure indication.

c)
The SS determines the number of residual bit error events for the bits of the class Ib, by examining at least the minimum number of samples of consecutive bits of class Ib. Bits are only taken from those frames not signalled as erased.

d)
The SS also determines the frame erasure events by examining at least the minimum number of samples of consecutive frames and assuming a frame is received successfully it is not signalled as erased.

e)
Steps a) to d) are repeated except that in step a) both the wanted and interfering signal are TUhigh hopping and the SS commands the MS into hopping mode. A hop pattern covering at least 10 frequencies in a range not exceeding 5 MHz is used.


The hopping band is centred around an ARFCN in the Mid ARFCN range. The hopping frequencies are chosen from those defined in clause 6.

f)
The SS uses a Channel Mode Modify procedure to change the active codec set to 10,2 kbit/s and steps b) to e) are repeated.

g)
The SS uses a Channel Mode Modify procedure to change the active codec set to 7,95 kbit/s and steps b) to e) are repeated.

h)
The SS uses a Channel Mode Modify procedure to change the active codec set to 7,4 kbit/s and steps b) to e) are repeated.

i)
The SS uses a Channel Mode Modify procedure to change the active codec set to 6,7 kbit/s and steps b) to e) are repeated.

j)
The SS uses a Channel Mode Modify procedure to change the active codec set to 5,9 kbit/s and steps b) to e) are repeated.

k)
The SS uses a Channel Mode Modify procedure to change the active codec set to 5,15 kbit/s and steps b) to e) are repeated.

l)
The SS uses a Channel Mode Modify procedure to change the active codec set to 4,75 kbit/s and steps b) to e) are repeated.

14.4.8.5
Test requirements

Testing the Co‑channel interference performance can be done either in the classical way with a fixed minimum number of samples or using statistical methods that lead to an early pass/fail decision with test time significantly reduced for MS with BER/BLER not on the limit. 

Both methods are based on a bad DUT factor M = 1.5.

14.4.8.5.1
Statistical testing of BER/BLER performance with early decision

For more information on statistical testing of BER/BLER performance, especially the definition of limit lines refer to Annex 6.2.

Wrong decision risk F for one single error rate test:

Fpass   =   Ffail   =   F
and
F   =   0.2%

Wrong decision probability D per test step:

Dpass   =   Dfail   =   D
and
D   =   0.0085%

Parameters for limit lines:

1.
D
=  0.000085
wrong decision probability per test step. 

2.
M
=   1.5
bad DUT factor

3.
ne
number of (error) events. This parameter is the x‑ordinate in figure 14‑1.

4.
ns
number of samples. The error rate is calculated from ne and ns. 

Limit checking

Before limit checking is valid the minimum test time due to fading needs to be considered:

Testing under multipath and interference conditions requires that at least 990 wavelengths are crossed with the speed given in the fading profile. This leads to a minimum test time depending on the frequency range. No early pass/fail decision is allowed until the minimum test time due to fading has elapsed. 

Table 14-48: Minimum test times due to TU low fading conditions

	Full Rate 3 km/h

	Frequency
	0,4
	0,7
	0,85
	0,9
	1,8
	1,9
	GHz

	Wavelenth
	0,75
	0,43
	0,35
	0,33
	0,17
	0,16
	m

	min test time
	7128
	4073
	3354
	3168
	1584
	1501
	s

	
	1:58:48
	1:07:53
	0:55:54
	0:52:48
	0:26:24
	0:25:01
	hh:mm:ss

	
	
	
	
	
	
	
	


Table 14-49: Minimum test times due to TU high fading conditions

	Full Rate 50 km/h

	Frequency
	0,4
	0,7
	0,85
	0,9
	1,8
	1,9
	GHz

	Wavelenth
	0,75
	0,43
	0,35
	0,33
	0,17
	0,16
	m

	min test time
	428
	244
	201
	190
	95
	90
	s

	
	0:07:08
	0:04:04
	0:03:21
	0:03:10
	0:01:35
	0:01:30
	hh:mm:ss

	
	
	
	
	
	
	
	


If the minimum test time due to multipath conditions exceeds the target test time,  then the test runs for the minimum test time due to multipath conditions and the decision is done by comparing the result with the “derived test limit”. In this case early pass/fail decisions are obsolete.

If the target test time exceeds the minimum test time due to multipath conditions early pass/fail decisions can be headed for in order to accelerate test execution. 

For an early decision a minimum number of measured (error) events is necessary. 

For an early pass decision
ne   ≥   7

For an early fail decision
ne   ≥   1

When the target test time has been reached the test is finished and a pass/fail decision can be made.

The error rate measured in this test shall be tested according to the values given in tables 14-49 or 14-50.

Co-channel rejection tests with a frequency condition noted as "@ndB" are performed with the interfering frequency transmitted with an additional n dB attenuation, see 3GPP TS 45.005.

Table 14-49: Statistical test limits for GSM 400, GSM 700, GSM 850 and GSM 900 TU low no FH

	TU low no FH

	0.4 to 0.9GHz
	frames per s
	Orig. BER
	Derived
	Target number
	Target test
	Target test time

	
	Channel
	bits per sec
	clas1b per s
	requirement
	test limit
	of samples
	 time (s)
	  (hh:mm:ss)

	AFS 12.2
	Frames
	12200
	50
	0,220000
	0,271480
	1271
	25
	00:00:25

	
	Class1b
	12200
	8150
	0,009000
	0,011106
	31064
	4
	00:00:04

	AFS 10.2
	Frames
	10200
	50
	0,180000
	0,222120
	1553
	31
	00:00:31

	
	Class1b
	10200
	6950
	0,005300
	0,006540
	52751
	8
	00:00:08

	AFS 7.95
	Frames
	7950
	50
	0,130000
	0,160420
	2151
	43
	00:00:43

	
	Class1b
	7950
	4200
	0,006600
	0,008144
	42360
	10
	00:00:10

	AFS 7.4
	Frames
	7400
	50
	0,140000
	0,172760
	1997
	40
	00:00:40

	
	Class1b
	7400
	4350
	0,004300
	0,005306
	65018
	15
	00:00:15

	AFS 6.7
	Frames
	6700
	50
	0,110000
	0,135740
	2542
	51
	00:00:51

	
	Class1b
	6700
	3950
	0,007500
	0,009255
	37277
	9
	00:00:09

	AFS 5.9
	frames
	5900
	50
	0,100000
	0,123400
	2796
	56
	00:00:56

	
	Class1b
	5900
	3150
	0,003800
	0,004689
	73573
	23
	00:00:23

	AFS 5.15
	frames @-3dB
	5150
	50
	0,190000
	0,234460
	1471
	29
	00:00:29

	
	Class1b@-3dB
	5150
	2700
	0,008500
	0,010489
	32892
	12
	00:00:12

	AFS 4.75
	frames@-3dB
	4750
	50
	0,170000
	0,209780
	1645
	33
	00:00:33

	
	Class1b@-3dB
	4750
	2800
	0,006200
	0,007651
	45093
	16
	00:00:16

	
	
	
	
	
	
	
	
	


Table 14-50: Statistical test limits for GSM 400, GSM 700, GSM 850 and GSM 900 TU high with FH

	TU high FH


	0.4 to 0.9GHz
	
	frames per s
	Orig. BER
	Derived
	Target number
	Target test
	Target test time

	
	Channel
	bits per sec
	clas1b per s
	requirement
	test limit
	of samples
	 time (s)
	  (hh:mm:ss)

	AFS 12.2
	Frames
	12200
	50
	0,035000
	0,043190
	7988
	160
	00:02:40

	
	Class1b
	12200
	8150
	0,017000
	0,020978
	16446
	2
	00:00:02

	AFS 10.2
	Frames
	10200
	50
	0,014000
	0,017276
	19970
	399
	00:06:39

	
	Class1b
	10200
	6950
	0,002100
	0,002591
	133133
	19
	00:00:19

	AFS 7.95
	Frames
	7950
	50
	0,001200
	0,001481
	232982
	4660
	01:17:40

	
	Class1b
	7950
	4200
	0,000650
	0,000802
	430121
	102
	00:01:42

	AFS 7.4
	frames
	7400
	50
	0,001600
	0,001974
	174737
	3495
	00:58:15

	
	Class1b
	7400
	4350
	0,000320
	0,000395
	873683
	201
	00:03:21

	AFS 6.7
	frames
	6700
	50
	0,000410
	0,000506
	681899
	13638
	03:47:18

	
	Class1b
	6700
	3950
	0,000420
	0,000518
	665663
	169
	00:02:49

	AFS 5.9
	frames
	5900
	50
	0,000180
	0,000222
	1553214
	31064
	08:37:44

	
	Class1b
	5900
	3150
	0,000050
	0,000062
	5591572
	1775
	00:29:35

	AFS 5.15
	frames @-3dB
	5150
	50
	0,004700
	0,005800
	59485
	1190
	00:19:50

	
	Class1b@-3dB
	5150
	2700
	0,001100
	0,001357
	254162
	94
	00:01:34

	AFS 4.75
	frames@-3dB
	4750
	50
	0,002300
	0,002838
	121556
	2431
	00:40:31

	
	Class1b@-3dB
	4750
	2800
	0,000330
	0,000407
	847208
	303
	00:05:03

	
	
	
	
	
	
	
	
	


Table 14-51: Statistical test limits for DCS 1 800 and PCS 1 900 TU low no FH

	TU low no FH


	1.8 and 1.9GHz
	
	frames per s
	Orig. BER
	Derived
	Target number
	Target test
	Target test time

	
	Channel
	bits per sec
	clas1b per s
	requirement
	test limit
	of samples
	 time (s)
	  (hh:mm:ss)

	AFS 12.2
	frames
	12200
	50
	0,220000
	0,271480
	1271
	25
	00:00:25

	
	Class1b
	12200
	8150
	0,009200
	0,011353
	30389
	4
	00:00:04

	AFS 10.2
	frames
	10200
	50
	0,180000
	0,222120
	1553
	31
	00:00:31

	
	Class1b
	10200
	6950
	0,005400
	0,006664
	51774
	7
	00:00:07

	AFS 7.95
	frames
	7950
	50
	0,130000
	0,160420
	2151
	43
	00:00:43

	
	Class1b
	7950
	4200
	0,006700
	0,008268
	41728
	10
	00:00:10

	AFS 7.4
	frames
	7400
	50
	0,140000
	0,172760
	1997
	40
	00:00:40

	
	Class1b
	7400
	4350
	0,004300
	0,005306
	65018
	15
	00:00:15

	AFS 6.7
	frames
	6700
	50
	0,110000
	0,135740
	2542
	51
	00:00:51

	
	Class1b
	6700
	3950
	0,007600
	0,009378
	36787
	9
	00:00:09

	AFS 5.9
	frames
	5900
	50
	0,100000
	0,123400
	2796
	56
	00:00:56

	
	Class1b
	5900
	3150
	0,003800
	0,004689
	73573
	23
	00:00:23

	AFS 5.15
	frames @-3dB
	5150
	50
	0,190000
	0,234460
	1471
	29
	00:00:29

	
	Class1b@-3dB
	5150
	2700
	0,008400
	0,010366
	33283
	12
	00:00:12

	AFS 4.75
	frames@-3dB
	4750
	50
	0,170000
	0,209780
	1645
	33
	00:00:33

	
	Class1b@-3dB
	4750
	2800
	0,006100
	0,007527
	45833
	16
	00:00:16

	
	
	
	
	
	
	
	
	


Table 14-52: Statistical test limits for DCS 1 800 and PCS 1 900 TU high with FH

	TU high FH



	1.8 and 1.9GHz
	frames per s
	Orig. BER
	Derived
	Target number
	Target test
	Target test time

	
	Channel
	bits per sec
	clas1b per s
	requirement
	test limit
	of samples
	 time (s)
	  (hh:mm:ss)

	AFS 12.2
	frames
	12200
	50
	0,027000
	0,033318
	10355
	207
	00:03:27

	
	Class1b
	12200
	8150
	0,016000
	0,019744
	17474
	2
	00:00:02

	AFS 10.2
	frames
	10200
	50
	0,009800
	0,012093
	28528
	571
	00:09:31

	
	Class1b
	10200
	6950
	0,001700
	0,002098
	164458
	24
	00:00:24

	AFS 7.95
	frames
	7950
	50
	0,000700
	0,000864
	399398
	7988
	02:13:08

	
	Class1b
	7950
	4200
	0,000420
	0,000518
	665663
	158
	00:02:38

	AFS 7.4
	frames
	7400
	50
	0,000830
	0,001024
	336842
	6737
	01:52:17

	
	Class1b
	7400
	4350
	0,000200
	0,000247
	1397893
	321
	00:05:21

	AFS 6.7
	frames
	6700
	50
	0,000250
	0,000309
	1118314
	22366
	06:12:46

	
	Class1b
	6700
	3950
	0,000280
	0,000346
	998495
	253
	00:04:13

	AFS 5.9
	frames
	5900
	50
	0,000100
	0,000123
	2795786
	55916
	15:31:56

	
	Class1b
	5900
	3150
	0,000020
	0,000025
	13978930
	4438
	01:13:58

	AFS 5.15
	frames @-3dB
	5150
	50
	0,002600
	0,003208
	107530
	2151
	00:35:51

	
	Class1b@-3dB
	5150
	2700
	0,000720
	0,000888
	388304
	144
	00:02:24

	AFS 4.75
	frames@-3dB
	4750
	50
	0,001000
	0,001234
	279579
	5592
	01:33:12

	
	Class1b@-3dB
	4750
	2800
	0,000210
	0,000259
	1331327
	475
	00:07:55

	
	
	
	
	
	
	
	
	


14.4.8.5.2
Fixed testing of BER/BLER performance with minimum number of samples

The error rate measured in this test shall not exceed the test limit error rate values given in table 14-16.

Co-channel rejection tests with a frequency condition noted as "@ndB" are performed with the interfering frequency transmitted with an additional n dB attenuation, see 3GPP TS 45.005.

Table 14-16: Limits for GSM 400, GSM 700, GSM 850 and GSM 900 co-channel rejection

	Channel
	Propagation condition
	Test limit error rate %
	Minimum No. of samples

	TCH/AFS 12.2 (FER)
	TUlow/No FH
	27.72
	2730

	TCH/AFS 12.2 Class Ib (RBER)
	TUlow/No FH
	1.134
	66670

	TCH/AFS 12.2 (FER)
	TUhigh/FH
	4.41
	17150

	TCH/AFS 12.2 Class Ib (RBER)
	TUhigh/FH
	2.142
	35300

	TCH/AFS 10.2 (FER)
	TUlow/No FH
	22.68
	3333

	TCH/AFS 10.2 Class Ib (RBER)
	TUlow/No FH
	0.668
	113210

	TCH/AFS 10.2 (FER)
	TUhigh/FH
	1.764
	14290

	TCH/AFS 10.2 Class Ib (RBER)
	TUhigh/FH
	0.265
	272730

	TCH/AFS 7.95 (FER)
	TUlow/No FH
	16.38
	4620

	TCH/AFS 7.95 Class Ib (RBER)
	TUlow/No FH
	0.831
	91000

	TCH/AFS 7.95 (FER)
	TUhigh/FH
	0.1638
	461550

	TCH/AFS 7.95 Class Ib (RBER)
	TUhigh/FH
	0.089
	845100

	TCH/AFS 7.4 (FER)
	TUlow/No FH
	17.64
	4290

	TCH/AFS 7.4 Class Ib (RBER)
	TUlow/No FH
	0.541
	139550

	TCH/AFS 7.4 (FER)
	TUhigh/FH
	0.201
	375000

	TCH/AFS 7.4 Class Ib (RBER)
	TUhigh/FH
	0.040
	1875000

	TCH/AFS 6.7 (FER)
	TUlow/No FH
	13.86
	5455

	TCH/AFS 6.7 Class Ib (RBER)
	TUlow/No FH
	0.945
	80000

	TCH/AFS 6.7 (FER)
	TUhigh/FH
	0.057
	1333333

	TCH/AFS 6.7 Class Ib (RBER)
	TUhigh/FH
	0.055
	1363636

	TCH/AFS 5.9 (FER)
	TUlow/No FH
	12.6
	6000

	TCH/AFS 5.9 Class Ib (RBER)
	TUlow/No FH
	0.479
	157900

	TCH/AFS 5.9 (FER)
	TUhigh/FH
	0.023
	3333333

	TCH/AFS 5.9 Class Ib (RBER)
	TUhigh/FH
	0.006
	12000000s

	TCH/AFS 5.15 (FER)
	TUlow/No FH@-3 dB
	23.94
	3160

	TCH/AFS 5.15 Class Ib (RBER)
	TUlow/No FH@-3 dB
	1.071
	70590

	TCH/AFS 5.15 (FER)
	TUhigh/FH@-3 dB
	0.592
	133333

	TCH/AFS 5.15 Class Ib (RBER)
	TUhigh/FH@-3 dB
	0.139
	600000

	TCH/AFS 4.75 (FER)
	TUlow/No FH@-3 dB
	21.42
	3530

	TCH/AFS 4.75 Class Ib (RBER)
	TUlow/No FH@-3 dB
	0.78
	96780

	TCH/AFS 4.75 (FER)
	TUhigh/FH@-3 dB
	0.29
	285720

	TCH/AFS 4.75 Class Ib (RBER)
	TUhigh/FH@-3 dB
	0.042
	2730


Table 14-17: Limits for DCS 1800 and PCS 1 900 co-channel rejection

	Channel
	Propagation condition
	Test limit error rate %
	Minimum No. of samples

	TCH/AFS 12.2 (FER)
	TUlow/No FH
	27.72
	2730

	TCH/AFS 12.2 Class Ib (RBER)
	TUlow/No FH
	1.1592
	65220

	TCH/AFS 12.2 (FER)
	TUhigh/FH
	3.402
	22230

	TCH/AFS 12.2 Class Ib (RBER)
	TUhigh/FH
	2.016
	37500

	TCH/AFS 10.2 (FER)
	TUlow/No FH
	22.68
	3340

	TCH/AFS 10.2 Class Ib (RBER)
	TUlow/No FH
	0.680
	111120

	TCH/AFS 10.2 (FER)
	TUhigh/FH
	1.234
	61230

	TCH/AFS 10.2 Class Ib (RBER)
	TUhigh/FH
	0.214
	353000

	TCH/AFS 7.95 (FER)
	TUlow/No FH
	16.38
	4620

	TCH/AFS 7.95 Class Ib (RBER)
	TUlow/No FH
	0.844
	89560

	TCH/AFS 7.95 (FER)
	TUhigh/FH
	0.088
	857160

	TCH/AFS 7.95 Class Ib (RBER)
	TUhigh/FH
	0.053
	1429000

	TCH/AFS 7.4 (FER)
	TUlow/No FH
	17.64
	4290

	TCH/AFS 7.4 Class Ib (RBER)
	TUlow/No FH
	0.541
	140000

	TCH/AFS 7.4 (FER)
	TUhigh/FH
	0.104
	1205

	TCH/AFS 7.4 Class Ib (RBER)
	TUhigh/FH
	0.025
	3000000

	TCH/AFS 6.7 (FER)
	TUlow/No FH
	13.86
	5455

	TCH/AFS 6.7 Class Ib (RBER)
	TUlow/No FH
	0.958
	78950

	TCH/AFS 6.7 (FER)
	TUhigh/FH
	0.031
	2400000

	TCH/AFS 6.7 Class Ib (RBER)
	TUhigh/FH
	0.035
	2143000

	TCH/AFS 5.9 (FER)
	TUlow/No FH
	12.6
	6000

	TCH/AFS 5.9 Class Ib (RBER)
	TUlow/No FH
	0.479
	157900

	TCH/AFS 5.9 (FER)
	TUhigh/FH
	0.013
	6000000

	TCH/AFS 5.9 Class Ib (RBER)
	TUhigh/FH
	0.025
	30000000

	TCH/AFS 5.15 (FER)
	TUlow/No FH@-3 dB
	23.94
	3158

	TCH/AFS 5.15 Class Ib (RBER)
	TUlow/No FH@-3 dB
	1.058
	71430

	TCH/AFS 5.15 (FER)
	TUhigh/FH@-3 dB
	0.328
	230800

	TCH/AFS 5.15 Class Ib (RBER)
	TUhigh/FH@-3 dB
	0.090
	833400

	TCH/AFS 4.75 (FER)
	TUlow/No FH@-3 dB
	21.42
	3530

	TCH/AFS 4.75 Class Ib (RBER)
	TUlow/No FH@-3 dB
	0.769
	98370

	TCH/AFS 4.75 (FER)
	TUhigh/FH@-3 dB
	0.126
	600000

	TCH/AFS 4.75 Class Ib (RBER)
	TUhigh/FH@-3 dB
	0.026
	2857150


14.4.9 to 14.4.15
(void)

14.4.16
Co-channel rejection - TCH/AHS

14.4.16.1
Definition and applicability

The requirements and this test apply to MS supporting AMR Half Rate speech.

14.4.16.2
Conformance requirement

1.
At reference cochannel interference, the TCH/AHS FER shall meet the reference interference performance of table 2 in 3GPP TS 05.05 subclause 6.3.

2.
At reference cochannel interference, the TCH/AHS class Ib BER (BFI=0) shall meet the reference interference performance of table 2 in 3GPP TS 05.05 subclause 6.3.

3.
At reference cochannel interference, the TCH/AHS class II BER (BFI=0) shall meet the reference interference performance of table 2 in 3GPP TS 05.05 subclause 6.3.

14.4.16.3
Test purpose

1.
To verify that the MS does not exceed conformance requirement 1, under propagation conditions TUhigh without frequency hopping, with an allowance for the statistical significance of the test.

2.
To verify that the MS does not exceed conformance requirement 2, under propagation conditions TUhigh without frequency hopping, with an allowance for the statistical significance of the test.

3.
To verify that the MS does not exceed conformance requirement 3, under propagation conditions TUhigh without frequency hopping, with an allowance for the statistical significance of the test.

14.4.16.4
Method of test

14.4.16.4.1
Initial conditions

A call is set up according to the generic call set up procedure on a TCH/AHS with an ARFCN in the mid ARFCN range, power control level set to maximum power.

The multirate configuration indicates the use of a codec set limited to 7,95 kbit/s.

The SS transmits Standard Test Signal C1 on the traffic channel (wanted signal).

14.4.16.4.2
Procedure

a)
In addition to the wanted signal, the SS  produces  an independent, uncorrelated interfering  signal, Standard Test Signal I1 (unwanted signal).


The unwanted signal is continuous and has no fixed relationship with the bit transitions of the wanted signal. Its amplitude is 9 dB + 3 dB additional offset = 12 dB below that of the wanted signal.

b)
The fading characteristic of the wanted and the interfering signal is set to TUhigh. The SS commands the MS into non hopping mode.

c)
The SS commands the MS to create traffic channel loop back signalling erased frames.

NOTE:
Frames marked with BFI=1 are signalled as erased on the uplink.

d)
The SS compares the modulation of the signal that it sends to the MS with the signal which is looped back from the receiver after demodulation and decoding, and checks the frame erasure indication.

e)
The SS determines the number of residual bit error events for the bits of class II, by examining at least the minimum number of samples of consecutive bits of class II. Bits are taken only from those frames not signalled as erased.

f)
The SS determines the number of residual bit error events for the bits of the class Ib, by examining at least the minimum number of samples of consecutive bits of class Ib. Bits are only taken from those frames not signalled as erased.

g)
The SS also determines the frame erasure events by examining at least the minimum number of samples of consecutive frames and assuming a frame is received successfully it is not signalled as erased.

h)
The SS uses a Channel Mode Modify procedure to change the active codec set to 7,4 kbit/s and steps b) to g) are repeated.

i)
The SS uses a Channel Mode Modify procedure to change the active codec set to 6,7 kbit/s and steps b) to g) are repeated.

j)
The SS uses a Channel Mode Modify procedure to change the active codec set to 5,9 kbit/s and steps b) to g) are repeated.

k)
The SS uses a Channel Mode Modify procedure to change the active codec set to 5,15 kbit/s and steps b) to g) are repeated.

l)
The SS uses a Channel Mode Modify procedure to change the active codec set to 4,75 kbit/s and steps b) to g) are repeated.

14.4.16.5
Test requirements

Testing the Co‑channel interference performance can be done either in the classical way with a fixed minimum number of samples or using statistical methods that lead to an early pass/fail decision with test time significantly reduced for MS with BER/BLER not on the limit. 

Both methods are based on a bad DUT factor M = 1.5.

14.4.16.5.1
Statistical testing of BER/BLER performance with early decision

For more information on statistical testing of BER/BLER performance, especially the definition of limit lines refer to Annex 6.2

Wrong decision risk F for one single error rate test:

Fpass   =   Ffail   =   F
and
F   =   0.2%

Wrong decision probability D per test step:

Dpass   =   Dfail   =   D
and
D   =   0.0085%

Parameters for limit lines:

1.
D
=  0.000085
wrong decision probability per test step. 

2.
M
=   1.5
bad DUT factor

3.
ne
number of (error) events. This parameter is the x‑ordinate in figure 14‑1.

4.
ns
number of samples. The error rate is calculated from ne and ns. 

Limit checking

Before limit checking is valid the minimum test time due to fading needs to be considered:

Testing under multipath and interference conditions requires that at least 990 wavelengths are crossed with the speed given in the fading profile. This leads to a minimum test time depending on the frequency. No early pass/fail decision is allowed until the minimum test time due to fading has elapsed. 

Table 14-53: Minimum test times due to TU high fading conditions

	Half Rate 50 km/h


	Frequency
	0,4
	0,7
	0,85
	0,9
	1,8
	1,9
	GHz

	Wavelenth
	0,75
	0,43
	0,35
	0,33
	0,17
	0,16
	m

	min test time
	855
	489
	403
	380
	190
	180
	s

	
	0:14:15
	0:08:09
	0:06:43
	0:06:20
	0:03:10
	0:03:00
	

	
	
	
	
	
	
	
	


If the minimum test time due to multipath conditions exceeds the target test time,  then the test runs for the minimum test time due to multipath conditions and the decision is done by comparing the result with the “derived test limit”. In this case early pass/fail decisions are obsolete.

If the target test time exceeds the minimum test time due to multipath conditions early pass/fail decisions can be headed for in order to accelerate test execution. 

For an early decision a minimum number of measured (error) events is necessary. 

For an early pass decision
ne   ≥   7

For an early fail decision
ne   ≥   1

When the target test time has been reached the test is finished and a pass/fail decision can be made.

The error rate measured in this test shall be tested according to the values given in tables 14-54 or 14-55.

Co-channel rejection tests with a frequency condition noted as "@ndB" are performed with the interfering frequency transmitted with an additional n dB attenuation, see 3GPP TS 45.005.

Table 14-54: Statistical test limits for GSM 400, GSM 700, GSM 850 and GSM 900

	TU high no FH

	0.4 to 0.9GHz
	frames per s
	Orig. BER
	Derived
	Target number
	Target test
	Target test time

	
	
	
	clas1b per s
	requirement
	test limit
	of samples
	 time (s)
	  (hh:mm:ss)

	
	Channel
	bits per sec
	clas II per s
	
	
	
	
	

	AHS 7.95
	frames @-3dB
	7950
	50
	0,067000
	0,082678
	4173
	83
	00:01:23

	
	Class1b @-3dB
	7950
	2800
	0,010000
	0,012340
	27958
	10
	00:00:10

	
	Class II @-3dB
	7950
	1800
	0,032000
	0,039488
	8737
	5
	00:00:05

	AHS 7.4
	frames @-3dB
	7400
	50
	0,047000
	0,057998
	5948
	119
	00:01:59

	
	Class1b @-3dB
	7400
	2950
	0,005100
	0,006293
	54819
	19
	00:00:19

	
	Class II @-3dB
	7400
	1400
	0,033000
	0,040722
	8472
	6
	00:00:06

	AHS 6.7
	frames @-3dB
	6700
	50
	0,023000
	0,028382
	12156
	243
	00:04:03

	
	Class1b @-3dB
	6700
	2750
	0,003900
	0,004813
	71687
	26
	00:00:26

	
	Class II @-3dB
	6700
	1200
	0,036000
	0,044424
	7766
	6
	00:00:06

	AHS 5.9
	frames
	5900
	50
	0,071000
	0,087614
	3938
	79
	00:01:19

	
	Class1b
	5900
	2350
	0,005700
	0,007034
	49049
	21
	00:00:21

	
	Class II
	5900
	800
	0,065000
	0,080210
	4301
	5
	00:00:05

	AHS 5.15
	frames
	5150
	50
	0,033000
	0,040722
	8472
	169
	00:02:49

	
	Class1b
	5150
	2100
	0,006000
	0,007404
	46596
	22
	00:00:22

	
	Class II
	5150
	600
	0,069000
	0,085146
	4052
	7
	00:00:07

	AHS 4.75
	frames
	4750
	50
	0,018000
	0,022212
	15532
	311
	00:05:11

	
	Class1b
	4750
	2200
	0,002200
	0,002715
	127081
	58
	00:00:58

	
	Class II
	4750
	600
	0,070000
	0,086380
	3994
	7
	00:00:07


Table 14-55: Statistical test limits for DCS 1 800 and PCS 1 900

	TU high no FH

	1.8 and 1.9GHz
	
	frames per s
	Orig. BER
	Derived
	Target number
	Target test
	Target test time

	
	
	
	clas1b per s
	requirement
	test limit
	of samples
	 time (s)
	  (hh:mm:ss)

	
	Channel
	bits per sec
	clas II per s
	
	
	
	
	

	AHS 7.95
	frames @-3dB
	7950
	50
	0,067000
	0,082678
	4173
	83
	00:01:23

	
	Class1b @-3dB
	7950
	2800
	0,010000
	0,012340
	27958
	10
	00:00:10

	
	Class II @-3dB
	7950
	1800
	0,031000
	0,038254
	9019
	5
	00:00:05

	AHS 7.4
	frames @-3dB
	7400
	50
	0,049000
	0,060466
	5706
	114
	00:01:54

	
	Class1b @-3dB
	7400
	2950
	0,005100
	0,006293
	54819
	19
	00:00:19

	
	Class II @-3dB
	7400
	1400
	0,033000
	0,040722
	8472
	6
	00:00:06

	AHS 6.7
	frames @-3dB
	6700
	50
	0,025000
	0,030850
	11183
	224
	00:03:44

	
	Class1b @-3dB
	6700
	2750
	0,003800
	0,004689
	73573
	27
	00:00:27

	
	Class II @-3dB
	6700
	1200
	0,035000
	0,043190
	7988
	7
	00:00:07

	AHS 5.9
	frames
	5900
	50
	0,077000
	0,095018
	3631
	73
	00:01:13

	
	Class1b
	5900
	2350
	0,006000
	0,007404
	46596
	20
	00:00:20

	
	Class II
	5900
	800
	0,064000
	0,078976
	4368
	5
	00:00:05

	AHS 5.15
	frames
	5150
	50
	0,038000
	0,046892
	7357
	147
	00:02:27

	
	Class1b
	5150
	2100
	0,006600
	0,008144
	42360
	20
	00:00:20

	
	Class II
	5150
	600
	0,068000
	0,083912
	4111
	7
	00:00:07

	AHS 4.75
	frames
	4750
	50
	0,021000
	0,025914
	13313
	266
	00:04:26

	
	Class1b
	4750
	2200
	0,002500
	0,003085
	111831
	51
	00:00:51

	
	Class II
	4750
	600
	0,070000
	0,086380
	3994
	7
	00:00:07


14.4.16.5.2
Fixed testing of BER/BLER performance with minimum number of samples

The error rate measured in this test shall not exceed the test limit error rate values given in table 14-16 or table 14-17.

Table 14-16: Fixed limits for GSM 400, GSM 700, GSM 850 and GSM 900 co-channel rejection

	Channel
	Propagation condition
	Test limit error rate %
	Minimum No. of samples

	TCH/AHS 7.95 (FER)
	TUhigh/No FH@+3dB
	8.44
	8960

	TCH/AHS 7.95 Class Ib  (RBER)
	TUhigh/No FH@+3dB
	1.62
	60000

	TCH/AHS 7.95 Class II  (RBER)
	TUhigh/No FH@+3dB
	4.032
	18750

	TCH/AHS 7.4 (FER)
	TUhigh/No FH@+3dB
	6.048
	12500

	TCH/AHS 7.4 Class Ib  (RBER)
	TUhigh/No FH@+3dB
	0.643
	117650

	TCH/AHS 7.4 Class II  (RBER)
	TUhigh/No FH@+3dB
	4.158
	18200

	TCH/AHS 6.7 (FER)
	TUhigh/No FH@+3dB
	2.898
	23000

	TCH/AHS 6.7 Class Ib  (RBER)
	TUhigh/No FH@+3dB
	0.491
	136000

	TCH/AHS 6.7 Class II  (RBER)
	TUhigh/No FH@+3dB
	4.536
	15000

	TCH/AHS 5.9 (FER)
	TUhigh/No FH
	8.946
	8450

	TCH/AHS 5.9 Class Ib  (RBER)
	TUhigh/No FH
	0.718
	105270

	TCH/AHS 5.9 Class II  (RBER)
	TUhigh/No FH
	8.19
	9230

	TCH/AHS 5.15 (FER)
	TUhigh/No FH
	4.158
	18190

	TCH/AHS 5.15 Class Ib  (RBER)
	TUhigh/No FH
	0.756
	100000

	TCH/AHS 5.15 Class II  (RBER)
	TUhigh/No FH
	8.694
	8700

	TCH/AHS 4.75 (FER)
	TUhigh/No FH
	2.268
	33333

	TCH/AHS 4.75 Class Ib  (RBER)
	TUhigh/No FH
	0.277
	272730

	TCH/AHS 4.75 Class II  (RBER)
	TUhigh/No FH
	8.82
	8580


Table 14-17: Fixed limits for DCS 1800 and PCS 1 900 co-channel rejection

	Channel
	Propagation condition
	Test limit error rate %
	Minimum No. of samples

	TCH/AHS 7.95 (FER)
	TUhigh/No FH@+3dB
	8.442
	8960

	TCH/AHS 7.95 Class Ib  (RBER)
	TUhigh/No FH@+3dB
	1.26
	60000

	TCH/AHS 7.95 Class II  (RBER)
	TUhigh/No FH@+3dB
	3.906
	19355

	TCH/AHS 7.4 (FER)
	TUhigh/No FH@+3dB
	6.174
	12250

	TCH/AHS 7.4 Class Ib  (RBER)
	TUhigh/No FH@+3dB
	0.63
	117730

	TCH/AHS 7.4 Class II  (RBER)
	TUhigh/No FH@+3dB
	4.158
	18200

	TCH/AHS 6.7 (FER)
	TUhigh/No FH@+3dB
	3.15
	24000

	TCH/AHS 6.7 Class Ib  (RBER)
	TUhigh/No FH@+3dB
	0.479
	157900

	TCH/AHS 6.7 Class II  (RBER)
	TUhigh/No FH@+3dB
	4.41
	17150

	TCH/AHS 5.9 (FER)
	TUhigh/No FH
	9.702
	7800

	TCH/AHS 5.9 Class Ib  (RBER)
	TUhigh/No FH
	0.756
	100000

	TCH/AHS 5.9 Class II  (RBER)
	TUhigh/No FH
	8.064
	9375

	TCH/AHS 5.15 (FER)
	TUhigh/No FH
	4.788
	15800

	TCH/AHS 5.15 Class Ib  (RBER)
	TUhigh/No FH
	0.831
	90910

	TCH/AHS 5.15 Class II  (RBER)
	TUhigh/No FH
	8.568
	8830

	TCH/AHS 4.75 (FER)
	TUhigh/No FH
	2.646
	28580

	TCH/AHS 4.75 Class Ib  (RBER)
	TUhigh/No FH
	0.315
	240000

	TCH/AHS 4.75 Class II  (RBER)
	TUhigh/No FH
	8.82
	8580
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