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14.16
GPRS receiver tests

Statistical testing of receiver BLER performance

Error Definition

Block Error Ratio (BLER):


The Block Error Ratio is the ratio of blocks received in error to the total number of received blocks, where a block is defined as received in error if the error detection functions in the receiver, operating in accordance with GSM 05.03, indicate an error as a the result of the Block Check Sequence (BCS).


For USF the Block Error Ratio is the ratio of incorrectly interpreted USF to the total number of received USF.

Test criteria

In the receiver tests for circuit switched channels, test error rates have been defined in order not to pass MS with a performance worse than the specification by 1 dB, with tests to to be performed at the sensitivity and interference levels defined in GSM 05.05. For circuit switched channels GSM 05.05 defines the error rates at a fixed sensitivity or interference level.

For packet switched channels GSM 05.05 defines the receive or interference level at which a fixed Block Error Ratio is met. Therefore, for GPRS the receiver is tested with a 1 dB offset in the receive level and the interference level.

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 not lower than 200 in AWGN channel and not lower than 600 in a multipath environment.

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 14.16‑1.

Table 14.16‑1: Minimum test time according to propagation profile


GSM 400, GSM 700, GSM 850 and GSM 900
DCS 1 800 and PCS 1900

Propagation Conditions
TUlow
TUhigh
HT
RA
TUlow
TUhigh
HT
RA

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

Table 14.16‑2 details, for the different test conditions, the minimum number of blocks required in order to meet points 1) to 3): the corresponding test time (point 4) can be consequently computed.

Table 14.16‑2: Test conditions

Type of test
Type of channel
Propagation/ frequency conditions
Speci-fied BLER %
Minimum No of blocks

Sensitivity
PDTCH/CS-1
static
10
2000

"
PDTCH/CS-1
TUhigh/no FH
10
6000

"
PDTCH/CS-1
TUhigh/FH
10
6000

"
PDTCH/CS-1
RA/no FH
10
6000

"
PDTCH/CS-1
HT/no FH
10
6000

"
PDTCH/CS-2
static
10
2000

"
PDTCH/CS-2
TUhigh/no FH
10
6000

"
PDTCH/CS-2
TUhigh/FH
10
6000

"
PDTCH/CS-2
RA/no FH
10
6000

"
PDTCH/CS-2
HT/no FH
10
6000

"
PDTCH/CS-3
static
10
2000

"
PDTCH/CS-3
TUhigh/no FH
10
6000

"
PDTCH/CS-3
TUhigh/FH
10
6000

"
PDTCH/CS-3
RA/no FH
10
6000

"
PDTCH/CS-3
HT/no FH
10
6000

"
PDTCH/CS-4
static
10
2000

"
PDTCH/CS-4
TUhigh/no FH
10
6000

"
PDTCH/CS-4
TUhigh/FH
10
6000

"
USF/CS-1
static
1
20000

"
USF/CS-1
TUhigh/no FH
1
60000

"
USF/CS-1
TUhigh/FH
1
60000

"
USF/CS-1
RA/no FH
1
60000

"
USF/CS-1
HT/no FH
1
60000

"
USF/CS-2/CS-3/CS-4
static
1
20000

"
USF/CS-2/CS-3/CS-4
TUhigh/noFH
1
60000

"
USF/CS-2/CS-3/CS-4
TUhigh/FH
1
60000

"
USF/CS-2/CS-3/CS-4
RA/no FH
1
60000

"
USF/CS-2/CS-3/CS-4
HT/no FH
1
60000

Co-channel
PDTCH/CS-1
TUlow/no FH
10
6000, but minimum of 500s

,,
PDTCH/CS-1
TUhigh/no FH
10
6000

,,
PDTCH/CS-1
TUhigh/FH
10
6000

,,
PDTCH/CS-1
RA/no FH
10
6000

,,
PDTCH/CS-2
TUlow/no FH
10
6000, but minimum of 500s

,,
PDTCH/CS-2
TUhigh/no FH
10
6000

,,
PDTCH/CS-2
TUhigh/FH
10
6000

,,
PDTCH/CS-2
RA/no FH
10
6000

,,
PDTCH/CS-3
TUlow/no FH
10
6000, but minimum of 500s

,,
PDTCH/CS-3
TUhigh/no FH
10
6000

,,
PDTCH/CS-3
TUhigh/FH
10
6000

,,
PDTCH/CS-3
RA/no FH
10
6000

,,
PDTCH/CS-4
TUlow/no FH
10
6000, but minimum of 500s

,,
PDTCH/CS-4
TUhigh/no FH
10
6000

"
PDTCH/CS-4
TUhigh/FH
10
6000

"
USF/CS-1
TUlow/no FH
1
60000

"
USF/CS-1
TUhigh/no FH
1
60000

"
USF/CS-1
TUhigh/FH
1
60000

"
USF/CS-1
RA/no FH
1
60000

"
USF/CS-2/CS-3/CS-4
TUlow/no FH
1
60000

"
USF/CS-2/CS-3/CS-4
TUhigh/no FH
1
60000

"
USF/CS-2/CS-3/CS-4
TUhigh/FH
1
60000

"
USF/CS-2/CS-3/CS-4
RA/no FH
1
60000

14.16.1
Minimum Input level for Reference Performance

14.16.1.1
Definition and applicability

The minimum input level is the signal level at the MS receiver input at which a certain BLER is met.

The requirements and this test apply to MS supporting packet channels.

14.16.1.2
Conformance requirement

1.
The block error rate (BLER) performance shall not exceed 10 % at input levels according to the Table below. 

Type of
Propagation conditions

channel
static
TUhigh

(no FH)
TUhigh

(ideal FH)
RA

(no FH)
HT

(no FH)

GSM 400, GSM 700, GSM 850 and GSM 900

PDTCH/CS-1
dBm
-104
-104
-104
-104
-103

PDTCH/CS-2
dBm
-104
-100
-101
-101
-99

PDTCH/CS-3
dBm
-104
-98
-99
-98
-96

PDTCH/CS-4
dBm
-101
-90
-90
*
*

DCS 1 800 and PCS 1900

PDTCH/CS-1
dBm
-104
-104
-104
-104
-103

PDTCH/CS-2
dBm
-104
-100
-100
-101
-99

PDTCH/CS-3
dBm
-104
-98
-98
-98
-94

PDTCH/CS-4
dBm
-101
-88
-88
*
*


The input levels given in the above Table are referenced to normal GSM 900 MS, and have to be corrected by the following values for other MS:


GSM 400, GSM 700, GSM 850 and GSM 900 small MS



+2 dB


DCS 1800 class 1 or 2 MS




+4 dB


DCS 1800 class 3 and PCS 1900 class 1 or 2 MS

+2 dB


PCS 1900 class 3 MS




0 dB


GSM 05.05, Table 1a; GSM 05.05, 6.2.

2
The block error rate (BLER) performance shall not exceed 1 % at input levels according to the Table below. 

Type of
Propagation conditions

channel
static
TUhigh

(no FH)
TUhigh

(ideal FH)
RA

(no FH)
HT

(no FH)

GSM 400, GSM 700, GSM 850 and GSM 900

USF/CS-1
dBm
< -104
-103
-104
-104
-104

USF/CS-2 to 4
dBm
< -104
-104
-104
-104
-104

DCS 1 800 and PCS 1900

USF/CS-1
dBm
< -104
-104
-104
-104
-104

USF/CS-2 to 4
dBm
< -104
-104
-104
-104
-104


The input levels given in the above Table are referenced to normal GSM 900 MS, and have to be corrected by the following values for other MS:


GSM 400, GSM 700, GSM 850 and GSM 900 small MS



+2 dB


DCS 1800 class 1 or 2 MS




+4 dB


DCS 1800 class 3 and PCS 1900 class 1 or 2 MS

+2 dB


PCS 1900 class 3 MS




0 dB


GSM 05.05, Table 1a; GSM 05.05, 6.2.

3.
The BLER shall not exceed the the conformance requirements given in 1. - 2. under extreme conditions; GSM 05.05, 6.2, GSM 05.05, annex D D.2.1, D.2.2.

4.
The reference sensitivity performance specified above need not be met in the following cases:


for MS at the static channel, if the received level on either of the two adjacent timeslots to the wanted exceed the wanted timeslot by more than 20 dB;


for MS on a multislot configuration, if the received level on any of the timeslots belonging to the same multislot configuration as the wanted time slot, exceed the wanted time slot by more than 6 dB.


The interfering adjacent time slots shall be static with valid GSM signals in all cases.


GSM 05.05, 6.2.

5)
For an MS allocated a USF on a PDCH with a random RF input or a valid PDCH signal with a random USF not equal to the allocated USF, the overall reception shall be such that the MS shall detect the allocated USF in less than 1% of the radio blocks. This requirement shall be met for all input levels up to –40 dBm.


GSM 05.05, 6.4

14.16.1.3
Test purpose

NOTE:
This test is performed under STATIC propagation conditions to allow implicit testing of the ability of the MS to hop over the full band. The tests under dynamic propagation conditions are better suited to test the minimum input level for reference BLER performance conformance but cannot test hopping over the full band due to limited bandwidth of available fading simulators.

1.
To verify that that the MS sends a Packet Not Acknowledge in the Packet Downlink Ack/Nack in case of a the Block Check Sequence indicating a Block Error.

2.
To verify that the MS does not exceed conformance requirement 1 for CS-3 and CS-4 under STATIC, TUhigh, HT and RA propagation conditions with an allowance for the statistical significance of the test.

3.
To verify that the MS does not exceed conformance requirement 2 under HT propagation conditions with an allowance for the statistical significance of the test.

4.
To verify that the MS does not exceed conformance requirement 3 under STATIC, TUhigh, HT and RA propagation conditions for the PDTCH, and HT propagation conditions for the USF, with an allowance for the statistical significance of the test.

5.
To verify that the MS meets the conformance requirements also 1 and 2 for the conditions allowed by conformance requirement 4, with an allowance for the statistical significance of the test.

6.
To verify that the MS meets conformance requirement 5, with an allowance for the statistical significance of the test.

14.16.1.4
Method of test

14.16.1.4.1
Initial conditions

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(  ). Surrounding cell signal levels and cell reselection parameters are set so that the MS will not try a cell reselection

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.

NOTE 4:
The PSI1 message is included in the PACCH  when the MS is in packet transfer mode. The PBCCH_CHANGE_MARK value in PSI1 is not changed. This, together with preventing cell reselection as per Note 1, ensures that the MS is highly unlikely to suspend the TBF (GSM 04.60 clause 5.5.1.4.2 Suspension of operation to receive system operation), and thus making the effect of TBF suspension statistically insignificant for the test result.

A call is set up according to the generic call set up procedure for packet switched on an ARFCN in the Mid range, on the maximum number of receive timeslots, with the MS transmitting at maximum power.

For the ACK/NACK BLER and the BCS BLER parts of the test case, a downlink TBF will be established.

For the USF BLER parts of the test case the Test Mode (a) defined in GSM Rec. 4.14 (para 5.4), transmitting pseudo random data sequences in RLC data blocks, will be used for uplink TBF.

 Test Mode (b), transmitting looped-back RLC data blocks, will not be supported.


14.16.1.4.2
Procedure

a)
The SS transmits packets under TU50 propagation conditions, using CS-3 coding at a level of 1 dB above the level given in conformance reference 1. Out of the 400 blocks transmitted by the SS, 20 blocks are sent with incorrect BCS, at (pseudo) random positions. The SS checks, for the blocks it transmitted with incorrect BCS, whether or not the MS Packet Downlink Ack/Nack as sent by the MS indicates these blocks as not acknowledged.

b)
The SS transmits packets under static conditions, with the MS commanded to hopping mode using the hopping sequence used in clause 6, and using CS-3 coding to the MS on all allocated timeslots, at a level of 1 dB above the level given in the table in conformance requirement 1. On the time slots not allocated to the MS, the SS transmits at a level of 20 dB above above the level given in the table in conformance requirement 1. This implicitly tests adjacent time slot rejection.

c)
The SS counts the number of blocks transmitted with CS-3 and the number of these blocks not acknowledged based on the content of the Ack/Nack Description information element (see 04.60, 12.3) in the Packet Downlink Ack/Nack as sent from the MS to the SS on the PACCH.

Note:
Due to the error rates related to the USF, the MS is likely to occasionaly miss its USF for transmitting the Packet Downlink Ack/Nack. As this requirement is not verified in this part of the test, the SS then again assigns uplink resources so the MS can sent this message.

d)
Once the number of blocks transmitted with CS-3 as counted in step c) reaches or exceeds the minimum number of blocks as given in Table 14-16.2, the SS calculates the Block error ratio. The SS resets both counters.

e)
The SS repeats step b) to d) with the following four fading conditions and hopping modes: TUhigh/noFH, TUhigh/FH, HT/noFH and RA/noFH. For these tests with fading channels , the SS does not transmit on the timeslots not allocated to the MS.

f)
The SS repeats steps b) to e) using CS-4 coding without RA/noFH.

g)
The SS repeats steps b) to f) under extreme test conditions.

h)
This step is only performed for a multislot MS. The SS establishes the normal test conditions with the exceptions in the parameter settings of Packet Downlink Assignment message:

· P0 = 14 dBm

· BTS_PWR_CTRL_MODE
= Mode A

· PR_MODE = B


Furthermore, the SS has to set the PR fields in the MAC headers of each downlink RLC data block to correspond the applied downlink power level, as defined below. The SS repeats steps b) to d) with only one of the active timeslots at 1 dB above the level at which the reference sensitivity performance shall be met, and all other timeslots belonging to the same multislot configuration at a level of 6 dB above this timeslot.

i)
The SS establishes the normal test conditions, and sets the fading function to HT/noFH.

j)
The SS sets the value of the USF/CS-1 such as to allocate the uplink to the MS, transmitting at a level of 1 dB above the level given in the table in conformance requirement 2.

k)
The SS counts the number of times the USF is allocated to the MS, and the number of times the MS does not transmit while being allocated the uplink.

l)
Once the number of USF/CS-1 allocating the uplink for the MS as counted in step k) reaches or exceeds the minimum number of blocks as given in Table 14-16.2, the SS calculates the Block error ratio. The SS resets both counters.

m)
The SS repeats steps j) to l) using USF/CS2 to 4 coding.

n)
The SS repeats steps i) to m) under extreme test conditions.

o)
The SS establishes normal test condition and a static channel. The SS sets the value of the USF/CS-1 to all values randomly, with the exception of the one allocated to the MS, transmitting at 3 dB below the level at which reference performance shall be met, and counts the number of times the MS transmits on the uplink. This is done for 2000 blocks.

14.16.1.5
Test requirements

In step a) the Packet Downlink Ack/Nack as sent by the MS shall indicate every block transmitted by the SS with incorrect BCS as not acknowledged.

The block error ratio, as calculated by the SS 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 conformance requirement.

In step o) the MS shall transmit no more than 25 times.

In the case when downlink power control is not used and the output power used on the transmitted blocks is not equal to (BCCH level – Pb) then the MS is not required to fulfil GSM 05.05 requirements for the first 25 blocks addressed to this MS. (GSM 05.08, 10.2.2)


NOTE: This is stated in the Rel 99 version of GSM 05.08.

14.16.2
Co-channel rejection

14.16.2.1
Co-channel rejection for packet channels

14.16.2.1.1
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 packet channels.

14.16.2.1.2
Conformance requirement

1.
The block error rate (BLER) performance shall not exceed 10 % at co-channel interference ratios (C/Ic) exceeding those according to the Table below. 

Type of
Propagation conditions

channel
TUlow

(no FH)
TUhigh

(no FH)
TUhigh

(ideal FH)
RA

(no FH)

GSM 400, GSM 700, GSM 850 and GSM 900

PDTCH/CS-1
dB
13
10
9
9

PDTCH/CS-2
dB
15
14
13
13

PDTCH/CS-3
dB
16
16
15
16

PDTCH/CS-4
dB
21
24
23
-

DCS 1 800 and PCS 1900

PDTCH/CS-1
dB
13
9
9
9

PDTCH/CS-2
dB
15
13
13
13

PDTCH/CS-3
dB
16
16
16
16

PDTCH/CS-4
dB
21
27
25
-

GSM 05.05, Table 2a; GSM 05.05, 6.2.

2
The block error rate (BLER) performance shall not exceed 1 % at co-channel interference ratios (C/Ic) exceeding those according to the Table below. 

Type of
Propagation conditions

channel
TUlow

(no FH)
TUhigh

(no FH)
TUhigh

(ideal FH)
RA

(no FH)

GSM 400, GSM 700, GSM 850 and GSM 900

USF/CS-1
dB
19
12
10
10

USF/CS-2 to 4
dB
18
10
9
8

DCS 1 800 and PCS 1900

USF/CS-1
dB
19
10
10
10

USF/CS-2 to 4
dB
18
9
9
7

14.16.2.1.3
Test purpose

1.
To verify that the MS does not exceed conformance requirement 1 under propagation condition TUlow/no FH, TUhigh/noFH, TUhigh/FH and RA/no FH 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/noFH, with an allowance for the statistical significance of the test.

14.16.2.1.4
Method of test

14.16.2.1.4.1
Initial conditions

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

The SS transmits Standard Test Signal C1.

In addition to this wanted signal (C), the SS produces an independent, uncorrelated interfering signal (I).

This unwanted signal is random, continuous and GSM-modulated, and has no fixed relationship with the bit transitions of the wanted signal.

For the ACK/NACK BLER and the BCS BLER parts of the test case, a downlink TBF will be established.


For the USF BLER parts of the test case the Test Mode (a) defined in GSM Rec. 4.14 (para 5.4), transmitting pseudo random data sequences in RLC data blocks, will be used for uplink TBF.

 Test Mode (b), transmitting looped-back RLC data blocks, will not be supported.


14.16.2.1.4.2
Procedure

a)
The SS transmits packets using CS-1 coding to the MS on all allocated timeslots. 

b)
The fading characteristic of the wanted and the interfering signal is TUlow, no FH applies.

c)
The co-channel interference ratio is set to 1 dB above the ratio given in the table in conformance requirement 1. The interferer shall have the same frequency hopping sequence as the wanted signal, as well as be subject to the same fading profile. 

d)
The SS counts the number of blocks transmitted with current coding scheme and the number of these blocks not acknowledged based on the content of the Ack/Nack Description information element (see 04.60, 12.3) in the Packet Downlink Ack/Nack as sent from the MS to the SS on the PACCH.

Note:
Due to the error rates related to the USF, the MS is likely to occasionaly miss its USF for transmitting the Packet Downlink Ack/Nack. As this requirement is not verified in this part of the test, the SS then again assigns uplink resources so the MS can sent this message.

e)
Once the number of blocks transmitted with the current coding scheme as counted in step d) reaches or exceeds the minimum number of blocks as given in Table 14-x, the SS calculates the Block error ratio. The SS resets both counters.

f)
In the case of CS-1 the SS repeats step c) to e) with the following three fading conditions and hopping modes: TUhigh/noFH, TUhigh/FH, and RA/noFH.
In the case of CS-2 the SS repeats step c) to e) with the fading condition and hopping mode RA/no FH only. 

In the case of CS-3 the SS repeats step c) to e) with the fading condition and hopping mode TUhigh/FH only. 
In the case of CS-4 the SS repeats step c) to e) with the fading condition and hopping modes: TUhigh/noFH,.

g) The SS repeats the steps b) to f) for each of the coding schemes CS-2, CS-3 and CS-4.

h) h)
The SS establishes the normal test conditions, and sets the fading function to TUhigh/noFH.

i)
The SS sets the value of the USF/CS-1 such as to allocate the uplink to the MS, using a co-channel interference level of 1 dB above the level given in the table in conformance requirement 2.

j)
The SS counts the number of times the USF is allocated to the MS, and the number of times the MS does not transmit while being allocated the uplink.

k)
Once the number of USF/CS-1 allocating the uplink for the MS as counted in step j) reaches or exceeds the minimum number of blocks as given in Table 14-x, the SS calculates the Block error ratio. The SS resets both counters.

l)
The SS repeats steps i) to k) using USF/CS2 coding.

14.16.2.1.5
Test requirements

The block error ratio, as calculated by the SS 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 conformance requirement.
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