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14.2
Reference sensitivity
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14.2.10
Reference sensitivity - TCH/AFS

14.2.10.1
Definition and applicability

The reference sensitivity is the signal level at the MS receiver input at which a certain BER and FER must be achieved.

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

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

14.2.10.2
Conformance requirement

1.
At reference sensitivity level, the TCH/AFS FER shall meet the reference sensitivity performance of table 1 in 3GPP TS 05.05; 3GPP TS 05.05, 6.2.

2.
At reference sensitivity level, the TCH/AFS class Ib RBER shall meet the reference sensitivity, performance of table 1 in 3GPP TS 05.05: 3GPP TS 05.05, 6.2.

14.2.10.3
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.

2.
To verify that the MS does not exceed conformance requirement 2 under TUhigh propagation conditions with an allowance for the statistical significance of the test.

14.2.10.4
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.

NOTE 3:
When frequency hopping is used, the traffic channel may fall on any of the ARFCNs defined in section 6.

14.2.10.4.1
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 1900 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 a codec set limited to 12.2 kbit/s.
The SS transmits Standard Test Signal C1 on the traffic channel.

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

14.2.10.4.2
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 compares the data 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.

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

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

f)
Steps a) to e) are repeated for TCH/AFS with ARFCNs in the Low ARFCN range for GSM 400, GSM 700, GSM 850, DCS 1800 and PCS 1900 and ARFCN 5 for GSM 900 and the High ARFCN range.
g) The SS uses a Channel Mode Modify procedure to change the active codec set to 10.2 kbit/s and steps a) to f) are repeated.

h) The SS uses a Channel Mode Modify procedure to change the active codec set to 7.95 kbit/s and steps a) to f) are repeated
i) The SS uses a Channel Mode Modify procedure to change the active codec set to 7.4 kbit/s and steps a) to f) are repeated

j) The SS uses a Channel Mode Modify procedure to change the active codec set to 6.7 kbit/s and steps a) to f) are repeated

k) The SS uses a Channel Mode Modify procedure to change the active codec set to 5.9 kbit/s and steps a) to f) are repeated

l) The SS uses a Channel Mode Modify procedure to change the active codec set to 5.15 kbit/s and steps a) to f) are repeated

m) The SS uses a Channel Mode Modify procedure to change the active codec set to 4.75 kbit/s and steps a) to f) are repeated

NOTE:
For GSM 900 ARFCN 5 is tested since this is the 72nd harmonic of the 13 MHz clock normally used internally in a MS.

14.2.10.5
Test requirements

The error rates measured for different channels and under the different propagation conditions, under any combination of normal and extreme test voltages and ambient temperatures, shall not exceed the test limit error rate values given in table 14‑5 or 14‑6:

Table 14‑5: 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 12.2 (FER)
4,900
[tbd]

TCH/AFS 12.2 Class Ib(RBER)
1,500
[tbd]

TCH/AFS 10.2 (FER)
2,100
[tbd]

TCH/AFS 10.2 Class Ib(RBER)
0,230
[tbd]

TCH/AFS 7.95 (FER)
0,360
[tbd]

TCH/AFS 7.95 Class Ib(RBER)
0,110
[tbd]

TCH/AFS 7.4 (FER)
0,410
[tbd]

TCH/AFS 7.4 Class Ib(RBER)
0,054
[tbd]

TCH/AFS 6.7 (FER)
0,160
[tbd]

TCH/AFS 6.7 Class Ib(RBER)
0,082
[tbd]

TCH/AFS 5.9 (FER)
0,094
[tbd]

TCH/AFS 5.9 Class Ib(RBER)
0,014
[tbd]

TCH/AFS 5.15 (FER)
0,070
[tbd]

TCH/AFS 5.15 Class Ib(RBER)
0,014
[tbd]

TCH/AFS 4.75 (FER)
0,029
[tbd]

TCH/AFS 4.75 Class Ib(RBER)
0,005
[tbd]

Table 14‑6: Limits for DCS 1 800 and PCS 1900 sensitivity

Channels
Propagation conditions TUhigh


Test limit error rate %
Minimum No. of samples

TCH/AFS 12.2 (FER)
2,000
[tbd]

TCH/AFS 12.2 Class Ib(RBER)
1,400
[tbd]

TCH/AFS 10.2 (FER)
0,650
[tbd]

TCH/AFS 10.2 Class Ib(RBER)
0,120
[tbd]

TCH/AFS 7.95 (FER)
0,025
[tbd]

TCH/AFS 7.95 Class Ib(RBER)
0,023
[tbd]

TCH/AFS 7.4 (FER)
0,036
[tbd]

TCH/AFS 7.4 Class Ib(RBER)
0,013
[tbd]

TCH/AFS 6.7 (FER)
< 0,01
[tbd]

TCH/AFS 6.7 Class Ib(RBER)
0,017
[tbd]

TCH/AFS 5.9 (FER)
< 0,01
[tbd]

TCH/AFS 5.9 Class Ib(RBER)
< 0,001
[tbd]

TCH/AFS 5.15 (FER)
< 0,01
[tbd]

TCH/AFS 5.15 Class Ib(RBER)
< 0,001
[tbd]

TCH/AFS 4.75 (FER)
< 0,01
[tbd]

TCH/AFS 4.75 Class Ib(RBER)
< 0,001
[tbd]

14.2.18
Reference sensitivity - TCH/AHS

14.2.18.1
Definition and applicability

The reference sensitivity level is the signal level at the MS receiver input at which a certain BER and FER for speech frames must be achieved.

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

14.2.18.2
Conformance requirement

1.
At reference sensitivity level, the TCH/AHS FER shall meet the reference sensitivity performance of table 1 in 3GPP TS 05.05; 3GPP TS 05.05, 6.2.

2
At reference sensitivity level, the TCH/AHS class Ib RBER (BFI=0) shall meet the reference sensitivity performance of table 1 in 3GPP TS 05.05; 3GPP TS 05.05 6.2.

3
At reference sensitivity level, the TCH/AHS class II RBER (BFI=0) shall meet the reference sensitivity performance of table 1 in 3GPP TS 05.05: 3GPP TS 05.05, 6.2.

14.2.18.3
Test purpose

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.

2.
To verify that the MS does not exceed conformance requirement 2 under TUhigh propagation conditions with an allowance for the statistical significance of the test.

3.
To verify that the MS does not exceed conformance requirement 3 under TUhigh, RA and HT propagation conditions with an allowance for the statistical significance of the test.

14.2.18.4
Method of test

14.2.18.4.1
Initial conditions

The BA list sent on the BCCH and SACCH indicates 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(  ).

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

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.

14.2.18.4.2
Procedure

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

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

b)
The fading function is set to TUhigh.

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

d)
The SS compares the data 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 sequences of 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 sequences of 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 sequences of at least the minimum number of samples of consecutive frames and assuming a frame is received successfully, if it is not signalled as erased.

h)
Steps d) and e) are repeated, with the SS fading function set in turn to RA and HT.

i) The SS uses a Channel Mode Modify procedure to change the active codec set to 7.4 kbit/s and steps b) to h) are repeated

j) The SS uses a Channel Mode Modify procedure to change the active codec set to 6.7 kbit/s and steps b) to h) are repeated

k) The SS uses a Channel Mode Modify procedure to change the active codec set to 5.9 kbit/s and steps b) to h) are repeated

l) The SS uses a Channel Mode Modify procedure to change the active codec set to 5.15 kbit/s and steps b) to h) are repeated

m) The SS uses a Channel Mode Modify procedure to change the active codec set to 4.75 kbit/s and steps b) to h) are repeated

14.2.18.5
Test requirements

The error rates measured for different channels and under the different propagation conditions, shall not exceed the test limit error rate values given in table 14‑7 or 14‑8:

Table 14‑7: Limits for GSM 400, GSM 700, GSM 850 and GSM 900 sensitivity

Channels
Propagation conditions TUhigh
Propagation conditions RA
Propagation conditions HT


Test limit error rate %
Minimum No. of samples
Test limit error rate %
Minimum No. of samples
Test limit error rate %
Minimum No. of samples

TCH/AHS 7.95 (FER)
20,000
[tbd]





TCH/AHS 7.95 Class Ib (BFI=0)
2,300
[tbd]





TCH/AHS 7.95 Class II (BFI=0)
5,000
[tbd]
4,700
[tbd]
5,700
[tbd]

TCH/AHS 7.4 (FER)
16,000
[tbd]





TCH/AHS 7.4 Class Ib (BFI=0)
1,400
[tbd]





TCH/AHS 7.4 Class II (BFI=0)
5,300
[tbd]
5,000
[tbd]
6,000
[tbd]

TCH/AHS 6.7 (FER)
9,200
[tbd]





TCH/AHS 6.7 Class Ib (BFI=0)
1,100
[tbd]





TCH/AHS 6.7 Class II (BFI=0)
5,800
[tbd]
5,500
[tbd]
6,600
[tbd]

TCH/AHS 5.9 (FER)
5,700
[tbd]





TCH/AHS 5.9 Class Ib (BFI=0)
0,510
[tbd]





TCH/AHS 5.9 Class II (BFI=0)
6,000
[tbd]
5,700
[tbd]
6,800
[tbd]

TCH/AHS 5.15 (FER)
2,500
[tbd]





TCH/AHS 5.15 Class Ib (BFI=0)
0,510
[tbd]





TCH/AHS 5.15 Class II (BFI=0)
6,300
[tbd]
6,000
[tbd]
7,200
[tbd]

TCH/AHS 4.75 (FER)
1,200
[tbd]





TCH/AHS 4.75 Class Ib (BFI=0)
0,170
[tbd]





TCH/AHS 4.75 Class II (BFI=0)
6,400
[tbd]
6,200
[tbd]
7,400
[tbd]

Table 14‑8: Limits for DCS 1800 and PCS 1900  sensitivity

Channels
Propagation conditions TUhigh
Propagation conditions RA
Propagation conditions HT


Test limit error rate %
Minimum No. of samples
Test limit error rate %
Minimum No. of samples
Test limit error rate %
Minimum No. of samples

TCH/AHS 7.95 (FER)
20,000
[tbd]





TCH/AHS 7.95 Class Ib (BFI=0)
2,300
[tbd]





TCH/AHS 7.95 Class II (BFI=0)
5,000
[tbd]
4,800
[tbd]
5,700
[tbd]

TCH/AHS 7.4 (FER)
16,000
[tbd]





TCH/AHS 7.4 Class Ib (BFI=0)
1,400
[tbd]





TCH/AHS 7.4 Class II (BFI=0)
5,300
[tbd]
5,100
[tbd]
6,000
[tbd]

TCH/AHS 6.7 (FER)
9,400
[tbd]





TCH/AHS 6.7 Class Ib (BFI=0)
1,100
[tbd]





TCH/AHS 6.7 Class II (BFI=0)
5,800
[tbd]
5,500
[tbd]
6,600
[tbd]

TCH/AHS 5.9 (FER)
5,900
[tbd]





TCH/AHS 5.9 Class Ib (BFI=0)
0,520
[tbd]





TCH/AHS 5.9 Class II (BFI=0)
6,100
[tbd]
5,800
[tbd]
6,800
[tbd]

TCH/AHS 5.15 (FER)
2,600
[tbd]





TCH/AHS 5.15 Class Ib (BFI=0)
0,530
[tbd]





TCH/AHS 5.15 Class II (BFI=0)
6,300
[tbd]
6,100
[tbd]
7,200
[tbd]

TCH/AHS 4.75 (FER)
1,200
[tbd]





TCH/AHS 4.75 Class Ib (BFI=0)
0,180
[tbd]





TCH/AHS 4.75 Class II (BFI=0)
6,500
[tbd]
6,200
[tbd]
7,300
[tbd]
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