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8 Performance requirement

8.1 General

Performance requirements for the BS are specified for the measurement channels defined in Annex A and the
propagation conditionsin Annex B. The requirements only apply to those measurement channels that are supported by
the base station.

The BS performance requirements without UL Rx diversity should be applied only to BS which has not the dual
receiver antenna diversity.

For BS with dual receiver antenna diversity, the required E,/Ng shall be applied separately at each antenna port.
The Eb/No used in this section is defined as:

L.
E, /N, = o %
I\Io I—irrf

Where:

E. isthereceived total energy of DPDCH,-and DPCCH and HS-DPCCH per PN chip per antenna from al paths.

C

N, isthetotal one-sided noise power spectral density dueto all noise sources
L

L, isthenumber of information bitsin DTCH excluding CRC bits per frame

enip 1S the number of chips per frame

Table 8.1: Summary of Base Station performance targets

Physical Measurement Static Multi-path Multi-path Multi-path Moving Birth /
channel channel Case 1 Case 2 Case 3 Death
Performance metric
12.2 kbps BLER<10? | BLER<10? | BLER<10” | BLER<10? | BLER< | BLER<
BLER< BLER< BLER< BLER<
64 kbps 101102 | 10%,102 | 10%10? | 10% 10%10° | BLER< | BLER<
DCH 144 Kbps BLER< BLER< BLER< BLER< ] ]
p 107,102 107,102 10%10% | 10", 10%10°
384 Kbbs BLER< BLER< BLER< BLER< ] ]
P 107,102 107,102 10%,10% | 10" 10%10°

{Separate Section}

3GPP



Release 6 3GPP TS 25.104 V6.4.0 (2003-12)

8.X Performance of ACK/NACK detection for HS-DPCCH

Performance reguirements of HS-DPCCH signaling detection consist of two parts; ACK false alarm and ACK mis-
detection. Requirements for these are 8.X.1 and 8.X.2, respectively. Performance requirements are specified for the
reference measurement channel of HS-DPCCH and four propagation conditions: static, multi-path fading case 1, case2
and case3. The reference measurement channel for HS-DPCCH is defined in Annex A.z. The propagation conditions
are defined in Annex B.1 and B.2.

8.X.1 ACK false alarm

The probability of ACK false alarm, P(DTX->ACK) (= false ACK detection when DTX is transmitted) should not
exceed the required error ratio for the E/Nq specified in Table 8.Y.

Table 8.Y: Performance requirements for ACK false alarm

Propagation Received E./No (Test condition) Required
condition For BS with Rx Diversity error ratio
Static -19.9dB <10°
Case 1 -13.1dB <10°
Case 2 -16.0 dB <10°
Case 3 -17.8 dB <10°

8.X.2 ACK mis-detection

The probability of ACK mis-detection, P(ACK->NACK or DTX) (= mis-detected when ACK is transmitted) should not
exceed the required error ratio for the E/Nq specified in Table 8.Y +1.

Table 8.Y+1: Performance requirements for ACK mis-detection

Propagation Received E./Ng Required
condition For BS with Rx Diversity error ratio
Static -17.3dB <10°
Case 1 -10.7dB <10°
Case 2 -13.6 dB <10°
Case 3 -12.1dB <10°

{Separate Section}
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A.z Reference measurement channel for HS-DPCCH

The parameters for the UL HS-DPCCH reference measurement channel are specified in Table A.z.

Table A.z: Reference measurement channel for HS-DPCCH

Parameter Unit
Information bit rate 12.2 kbps
DTCH Physical channel 60 kbps
Repetition rate 22 %
Information bit rate 2.4 kbps
DPDCH DCCH Physical channel 15 kbps
Repetition rate 22 %
Spreading factor 64
Interleaving 20 ms
Number of DPDCHSs 1
Dedicated pilot 6 bits/slot
DPCCH Power control 2 b?ts/slot
- TECI 2 bits/slot
Spreading factor 256
Power ratio of DPCCH/DPDCH -2.69 dB
Amplitude ratio of DPCCH/DPDCH 0.7333
Closed loop power control OFF
HS-DPCCH repetition 1
HS-DPCCH power offset to DPCCH 0 dB
HS-DPCCH timing offset to DPCCH 0 symbol

DPDCH/DPCCH are same as 12.2kbps reference measurement channel spécified in Annex A.2.
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4.2.3 Performance requirement

Table 4.1E: Test Tolerances for Performance Requirements.

Subclause Test Tolerance®

8.2, Demodulation in static propagation condtion 0.4dB

8.3, Demodulation of DCH in multiplath fading conditons 0.6dB

8.4 Demodulation of DCH in moving propagation conditions 0.6dB

8.5 Demodulation of DCH in birth/death propagation conditions 0.6dB

8.8.1 RACH preamble detection in static propagation conditions 0.4dB

8.8.2 RACH preamble detection in multipath fading case 3 0.6dB

8.8.3 Demodulation of RACH message in static propagation 0.4dB

conditions

8.8.4 Demodulation of RACH message in multipath fading case 3 0.6dB

8.9.3 Demodulation of CPCH message in static propagation 0.4dB

conditions

8.9.4 Demodulation of CPCH message in multipath fading case 3 0.6dB

8.10 Site Selection Diversity Transmission (SSDT) Mode 0.4dB

8.X.1 ACK false alarm in static propagation conditions 0.4dB

8.X.2 ACK false alarm in multipath fading conditions 0.6dB

8.X.3 ACK mis-detection in static propagation conditions 0.4dB

8.X.4 ACK mis-detection in multipath fading conditions 0.6dB

Note 1:  Unless otherwise stated, the Test Tolerances are applied to the stimulus signal(s). See

Annex F.

{Separate Section}

8.X Performance of signaling detection for HS-DPCCH

The performance requirement of HS-DPCCH signaling detection is determined by the two parameters: the probability
of false detection of ACK; P(DTX->ACK) and the probability of mis-detection of ACK; P(ACK->DTX or NACK).

8.X.1 ACK false alarm in static propagation conditions

8.X.1.1 Definition and applicability

ACK fasedarmisdefined as a conditional probability of erroneous detection of ACK when input is only DPCCH and
DPDCH (+interference). The performance requirement of ACK false alarm in static propagation conditionsis
determined by the maximum error ratio allowed when the receiver input signal is at a specified E/Ng limit. ACK false
darm: P(DTX->ACK) shall be 10 or less.

8.X.1.2 Minimum requirement

ACK false alarm, P(DTX->ACK) shall be above or equal to the limits for the E/N, specified in Table 8.Y.

Table 8.Y: Performance requirements for ACK false alarm in AWGN channel

Received E./Ng Required error ratio
-19.9dB <10°

The reference for this requirement is TS 25.104 subclause 8.Z.1.

8.X.1.3 Test purpose

The test shall verify the receiver's ability to detect HS-DPCCH signaling (ACK/NACK) under static propagation
conditions.
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8.X.1.4 Method of test
8.X.1.4.1 Initial conditions
Test environment: normal; see subclause 4.4.1.

RF channelsto betested: B, M and T; see subclause 4.8

1) Connect the BS tester generating the wanted signal and AWGN generators to both BS antenna connectors for
diversity reception via a combining network as shown in annex B.

8.X.1.4.2 Procedure

1) Adjust the AWGN generator to -84 dBm/3.84 MHz at the BS input.

2) The characteristics of the wanted signal shall be configured according to the corresponding UL reference
measurement channel defined in annex A.

3) _Adjust the equipment so that required E/N, specified in table 8.Y +1 is achieved. To achieve the specified
EJ/No, the ratio of the wanted signal level relative to the AWGN signal at the BS input should be adjusted to:

EJ/No[dB].

4) Thetest signal generator sends only DPCCH and DPDCH and the receiver tries to detect HS-DPCCH signaling.
This pattern is repeated. ACK false detection should be made only on those slots ACK/NACK should-has been
observedsentin.

8.X.1.5 Test requirements

ACK false alarm, P(DTX->ACK) shall be above or egual to the limits for the E/N, Specified in Table 8.Y +1.

Table 8.Y+1: Performance requirements for ACK false alarm in AWGN channel

Received E./No Required error ratio
-19.5 dB <10°

NOTE: If the above Test Requirement differs from the Minimum Requirement then the Test Tolerance applied
for thistest is non-zero. The Test Tolerance for thistest is defined in subclause 4.2 and the explanation of
how the Minimum Requirement has been relaxed by the Test Tolerance is given in Annex F.

8.X.2 ACK false alarm in multipath fading conditions

8.X.2.1 Definition and applicability

ACK false darmis defined as a conditional probability of erroneous detection of ACK when input is only DPCCH and
DPDCH (+interference). The performance requirement of ACK false alarm in multipath fading conditions is determined
by the maximum error ratio allowed when the receiver input signal is at a specified E/Ng limit. ACK false alarm:
P(DTX->ACK) shall be 10 or less.

8.X.2.2 Minimum requirement

ACK false alarm, P(DTX->ACK) shall be above or egual to the limits for the E/N, Specified in Table 8.Y +2.

Table 8.Y+2: Performance requirements for ACK false alarm in fading channels

Propagation conditions Received E./No Required error ratio
Case 1 -13.1dB <10°
Case 2 -16.0 dB <10°
Case 3 -17.8 dB <10”
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The reference for this requirement is TS 25.104 subclause 8.7.1.

8.X.2.3 Test purpose

The test shall verify the receiver's ability to detect HS-DPCCH signaling (ACK/NACK) under multipath fading case 3
propagation conditions.

8.X.2.4 Method of test
8.X.2.4.1 Initial conditions
Test environment: normal; see subclause 4.4.1.

RF channelsto betested: B, M and T; see subclause 4.8

1) Connect the BS tester generating the wanted signal, multipath fading simulators and AWGN generators to both
BS antenna connectors for diversity reception via a combining network as shown in annex B.

8.X.2.4.2 Procedure

1) Adjust the AWGN generator to -84 dBm/3.84 MHz at the BS input.

2) The characteristics of the wanted signal shall be configured according to the corresponding UL reference
measurement channel defined in annex A.

3) The multipath fading emulators shall be configured according to the corresponding channel model defined in
annex D.

4) Adjust the equipment so that required E./Ny specified in table 8.Y +3 is achieved. To achieve the specified
EJ/No, the ratio of the wanted signal level relative to the AWGN signal at the BS input should be adjusted to:

EJ/No[dB].

5) Thetest signal generator sends only DPCCH and DPDCH and the receiver tries to detect HS-DPCCH signaling.
This pattern is repeated. ACK false detection should be made only on those slots ACK/NACK should be
observed-has been-sentin.

8.X.2.5 Test requirements

ACK false alarm, P(DTX->ACK) shall be above or egual to the limits for the E/N, Specified in Table 8.Y +3.

Table 8.Y+3: Performance requirements for ACK false alarm in fading channels

Propagation conditions Received E./No Required error ratio
Case 1 -12.5 dB <10°
Case 2 -15.4 dB <10”
Case 3 -17.2 dB <10°

NOTE: If the above Test Requirement differs from the Minimum Requirement then the Test Tolerance applied
for thistest is non-zero. The Test Tolerance for thistest is defined in subclause 4.2 and the explanation of
how the Minimum Requirement has been relaxed by the Test Tolerance is given in Annex F.

8.X.3 ACK mis-detection in static propagation conditions

8.X.3.1 Definition and applicability

The probability of ACK mis-detection is defined a probability of ACK mis-detected when ACK istransmitted. The
performance requirement of ACK mis-detection in static propagation conditions is determined by the maximum error
ratio allowed when the receiver input signal is at a specified E/Ng limit.
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8.X.3.2 Minimum requirement

The probability of ACK mis-detection, P(ACK->NACK or DTX) (= mis-detected when ACK is transmitted) should not
exceed the required error ratio for the E/Nq specified in Table 8.Y +4.

Table 8.Y+4: Performance requirements for ACK mis-detection in AWGN channel

Received E./No Required error ratio
-17.3dB <10°

The reference for this requirement is TS 25.104 subclause 8.7.2.

8.X.3.3 Test purpose

The test shall verify the receiver’s ability to receive the test signal under static propagation conditions with an error ratio
not exceeding a specified limit.

8.X.34 Method of test
8.X.3.4.1 Initial conditions
Test environment: normal; see subclause 4.4.1.

RF channelsto betested: B, M and T; see subclause 4.8

1) Connect the BS tester generating the wanted signal and AWGN generators to both BS antenna connectors for

diversity reception via a combining network as shown in annex B.

8.X.3.4.2 Procedure

1) Adjust the AWGN generator to -84 dBm/3.84 MHz at the BS input.

2) The characteristics of the wanted signal shall be configured according to the corresponding UL reference
measurement channel defined in annex A.

3) _Adjust the equipment so that required E/N, specified in table 8.Y +5 is achieved. To achieve the specified
E/No, the ratio of the wanted signal level relative to the AWGN signal at the BS input should be adjusted to:

EJ/No[dB].

4) Thetest signal generator sends the ACKs with DPCCH/DPDCH. The receiver tries to detect ACK. The error
ratio is calculated for the ACK s that have been detected.

8.X.3.5 Test requirements

The probability of ACK mis-detection, P(ACK->NACK or DTX) (= mis-detected when ACK is transmitted) should not
exceed the required error ratio for the E/N, specified in Table 8.Y +5.

Table 8.Y+5: Performance requirements for ACK mis-detection in AWGN channel

Received E./No Required error ratio
-16.9dB <10”

3GPP



Release 6 3GPP TS 25.141 V6.4.0 (2003-12)

NOTE: If the above Test Requirement differs from the Minimum Requirement then the Test Tolerance applied
for thistest is non-zero. The Test Tolerance for thistest is defined in subclause 4.2 and the explanation of
how the Minimum Requirement has been relaxed by the Test Tolerance is givenin Annex F.

8.X.4 ACK mis-detection in multipath fading conditions

8.X4.1 Definition and applicability

The probability of ACK mis-detection is defined a probability of ACK mis-detected when ACK istransmitted. The
performance requirement of ACK mis-detection in multipath fading conditions is determined by the maximum error
ratio allowed when the receiver input signal is at a specified E/Ng limit.

8.X.4.2 Minimum requirement

The probability of ACK mis-detection, P(ACK->NACK or DTX) (= mis-detected when ACK is transmitted) should not
exceed the required error ratio for the E/Nq specified in Table 8.Y +6.

Table 8.Y+6: Performance requirements for ACK mis-detection in fading channels

Propagation conditions Received E./No Required error ratio
Case 1 -10.7 dB <10°
Case 2 -13.6 dB <10”
Case 3 -12.1dB <10°

The reference for this requirement is TS 25.104 subclause 8.7.2.

8.X.4.3 Test purpose

The test shall verify the receiver’s ability to receive the test signal under multipath fading propagation conditions with
an error ratio not exceeding a specified limit.

8.X.4.4 Method of test
8.X.4.4.1 Initial conditions
Test environment: normal; see subclause 4.4.1.

RF channelsto betested: B, M and T; see subclause 4.8

1) Connect the BS tester generating the wanted signal, multipath fading simulators and AWGN generators to both

BS antenna connectors for diversity reception via a combining network as shown in annex B.

8.X.4.4.2 Procedure

1) Adjust the AWGN generator to -84 dBm/3.84 MHz at the BS input.

2) The characteristics of the wanted signal shall be configured according to the corresponding UL reference
measurement channel defined in annex A.

3) The multipath fading emulators shall be configured according to the corresponding channel model defined in
annex D.
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4) Adjust the equipment so that required E./Ny specified in table 8.Y +7 is achieved. To achieve the specified
EJ/No, the ratio of the wanted signal level relative to the AWGN signal at the BS input should be adjusted to:
EJ/No[dB]

5) Thetest signal generator sends the ACKs with DPCCH/DPDCH. The receiver tries to detect ACK. The error
ratio is calculated for the ACKs that have been detected.

8.X.4.5 Test requirements

The probability of ACK mis-detection, P(ACK->NACK or DTX) (= mis-detected when ACK is transmitted) should not
exceed the required error ratio for the E/Nq specified in Table 8.Y +7.

Table 8.Y+7: Performance requirements for ACK mis-detection in fading channels

Propagation conditions Received E¢/Ng Required error ratio
Case 1 -10.1 dB <10°
Case 2 -13.0 dB <10”
Case 3 -11.5dB <10”

NOTE: If the above Test Requirement differs from the Minimum Requirement then the Test Tolerance applied
for thistest is non-zero. The Test Tolerance for thistest is defined in subclause 4.2 and the explanation of
how the Minimum Requirement has been relaxed by the Test Tolerance is given in Annex F.

{Separate Section}

A.? Reference measurement channel for HS-DPCCH

The parameters for the UL HS-DPCCH reference measurement channel are specified in Table A.2.

Table A.?: Reference measurement channel for HS-DPCCH

Parameter Unit
Information bit rate 12.2 kbps
DTCH Physical channel 60 kbps
Repetition rate 22 %
Information bit rate 2.4 kbps
DPDCH DCCH Physical channel 15 kbps
Repetition rate 22 %
Spreading factor 64
Interleaving 20 ms
Number of DPDCHSs 1
Dedicated pilot 6 Bits/slot
DPCCH Power control 2 Bits/slot
TFECI 2 Bits/slot
Spreading factor 256
Power ratio of DPCCH/DPDCH -2.69 dB
Amplitude ratio of DPCCH/DPDCH 0.7333
Closed loop power control OFF
Repetition factor of ACK/NACK 1
HS-DPCCH power offset to DPCCH 0 dB
HS-DPCCH timing offset to DPCCH 0 symbol

DPDCH/DPCCH are same as 12.2kbps reference measurement channel sp(;cified in Annex A.2.
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B.3 Performance requirement

B.3.1 Demodulation of DCH, RACH-and CPCH and HS-DPCCH
signaling in static conditions

Base Station

under test
RX A
BS J
tester
RX B
AWGN
Generator
AWGN
Generator

Figure B.13: Functional Set-up for Demodulation of DCH, RACH and CPCH in static conditions

B.3.2 Demodulation of DCH, RACH-and CPCH_and HS-DPCCH
signaling in multipath fading conditions

Base Station
Channel under test
BS ,_ Simulator RX A
tester
"] __| Channel
Simulator RX B
AWGN
Generator|
AWGN
Generator|

Figure B.14: Functional Set-up for Demodulation of DCH, RACH and CPCH in multipath fading
conditions

B.3.3 Verification of the internal BER and BLER calculation
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Base Station

under test

RX A

BS tester

RX B

Figure B.15:; Functional Set-up for Verification of the internal BLER calculation

Base Station

under test

BS tester RX A

RX B

Figure B.16: Functional Set-up for Verification of the internal BER calculation

{Separate Section}
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Table F.3: Derivation of Test Requirements (Performance tests)

Test

Minimum Requirement in TS
25.104

Test
Tolerance
(™M)

Test Requirement in TS 25.141

8.2, Demodulation in static
propagation condtion

Received En/No

values

0.4dB

Minimum requirement + TT

8.3, Demodulation of DCH
in multiplath fading
conditons

Received En/No

values

0.6 dB

Minimum requirement + TT

8.4 Demodulation of DCH
in moving propagation
conditions

Received Ep/No

values

0.6 dB

Minimum requirement + TT

8.5 Demodulation of DCH
in birth/death propagation
conditions

Received En/No

values

0.6 dB

Minimum requirement + TT

8.8.1 RACH preamble
detection in static
propagation conditions

Received E¢/Ng

values

0.4dB

Minimum requirement + TT

8.8.2 RACH preamble
detection in multipath
fading case 3

Received E¢/No

values

0.6dB

Minimum requirement + TT

8.8.3 Demodulation of
RACH message in static
propagation conditions

Received Ep/No

values

0.4dB

Minimum requirement + TT

8.8.4 Demodulation of
RACH message in
multipath fading case 3

Received En/No

values

0.6dB

Minimum requirement + TT

8.9.3 Demodulation of
CPCH message in static
propagation conditions

Received Ep/No

values

0.4dB

Minimum requirement + TT

8.9.4 Demodulation of
CPCH message in
multipath fading case 3

Received En/No

values

0.6dB

Minimum requirement + TT

8.10 Site Selection
Diversity Transmission
(SSDT) Mode

SIRiage + Qn +7.5
SIRiget + Qun 7.5

0.4dB

Qn+7.5+TT
Qi +7.5-TT

8.X.1 ACK false alarm in

Received E-/Ng

values

static propagation
conditions

o
~
o
vy]

Minimum requirement + TT

8.X.2 ACK false alarm in

Received E¢/No

values

multipath fading conditions

o
[o)]
o
vs]

Minimum requirement + TT

8.X.3 ACK mis-detection in

Received E-/Ng

values

static propagation
conditions

o
~
o
vy]

Minimum requirement + TT

8.X.4 ACK mis-detection in

Received E¢/No

values

multipath fading conditions

o
[o)]
o
vs]

Minimum requirement + TT
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