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7.12
Detection of Acquisition Indicator (AI)

7.12.1

Definition and applicability

The receiver characteristics of Acquisition Indicator (AI) are determined by the probability of false alarm Pfa and probability of correct detection Pd. Pfa is defined as a conditional probability of detection of AI signature given that a AI signature was not transmitted. Pd is defined as a conditional probability of correct detection of AI signature given that the AI signature is transmitted.

The requirements and this test apply to all types of UTRA for the FDD UE for Release 4 and later releases.

7.12.2
Minimum requirements

For the parameters specified in table 7.12.1 the Pfa and 1-Pd shall not exceed the specified values in table 7.12.2. Power of downlink channels other than AICH is as defined in Table E.3.3 of Annex E.

Table 7.12.1: Parameters for AI detection

Parameter
Unit
Test 1

Phase reference
-
P-CPICH
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dBm/3.84 MHz
-60

Number of other transmitted AI signatures on AICH
-
0
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dB
-1

AICH_Ec/Ior 
dB
-22.0

S-CCPCH/Ior
dB
-12.0

AICH Power Offset
dB
-12.0

Propagation condition
-
Static

Note that AICH_Ec/Ior can not be set. Its value is calculated from other parameters and it is given for information only. (AICH_Ec/Ior = AICH Power Offset + CPICH_Ec/Ior)

Table 7.12.2: Test requirements for AI detection

Test Number
Pfa
1-Pd

1
0.01
0.01

The reference for this requirement is TS 25.101 [1] clause 8.13.1.

7.12.3
Test purpose

To verify that average probability of false detection of AI (Pfa) and average probability of missed AI (1-Pd) do not exceed specified values.

7.12.4
Method of test

7.12.4.1
Initial conditions

Test environment: normal; see clauses G.2.1 and G.2.2. 

Frequencies to be tested: mid range; see clause G.2.4.

1) Connect the SS and AWGN noise source to the UE antenna connector as shown in figure A.9.

2) Set the test parameters for test 1 as specified in tables 7.12.5 and 7.12.6. Power of downlink channels other than AICH and S-CCPCH are as defined in Table E.3.3 of Annex E. 

Table 7.12.3 UE parameters for AI test

Parameter
Unit
Set 1
Set 2

Maximum number of preamble ramping cycles(Mmax)

2
2

Maximum number of preambles in one preamble cycle (preamble retrans max)

32
12

Back-off time (Tb01)
ms

#TTI
N/A

10
N/A

10

Power ramp step when no acquisition indicator is received (power offset p0)
dB
1
3

Table 7.12.4 SS parameters for AI test

Parameter
Unit
Value

Primary CPICH DL TX power 
dBm
-8

UL interference
dBm
-92

SIR in open loop power control (Constant value)
dB
-10

See reference TS25.331 [8] clause 8.5.7 Open loop power control to calculate Pinitial. See also reference TS25.214 [5] subclause 6 step 6.3. 

7.12.4.2
Procedure

1) The UE is switched on. 

2) The SS and the UE shall perform location registration procedure as specified in TS34.108 [3] clause 7.2.2. UE parameters are set as defined in table 7.12.3 Set 1.

3) SS activates continuous paging and sends the Paging type 1 message in idle mode with used paging identity being a CN identity and including the UE's assigned IMSI.

4) UE starts transmitting RACH preambles at level P=Pinitial.

5) SS does not send AI. If UE sends a new preamble a success for calculating Pfa is recorded. This step is repeated until UE stops sending preambles. SS does not calculate Pfa for the first preamble of every preamble cycles.
6) UE stops sending preambles. If number of sent preambles in the preamble cycle < preamble_retrans_max a failure for calculating Pfa is recorded and test continues from step 3. If number of preamble cycles M ≠ Mmax, a new preamble cycle is initiated and test continues from step 4. If number of preamble cycles M = Mmax then test continues from step 3. 
7) Repeat steps 5-6 according to Annex F.6.2 table 6.2.8. 

8) UE parameters are set as defined in table 7.12.3 Set 2.

9) SS activates continuous paging and sends the Paging type 1 message in idle mode with used paging identity being a CN identity and including the UE's assigned IMSI.

10) UE starts transmitting RACH preambles.

11) SS responds with AI signature containing NACK in AICH.

12) If UE stops sending preambles success for calculating Pd is recorded. If UE does not stop sending preambles, a failure for calculating Pd is recorded. 

13) Repeat steps 11-12 according to Annex F.6.2 table 6.2.8.

7.12.5
Test requirements

The test parameters are specified in tables 7.12.5, 7.12.3 and 7.12.6.  Probability of false detection (Pfa) tested in steps 5-6 and probability of missed AI (1-Pd) tested in step 12 shall not exceed the values specified in Table 7.12.2.

Table 7.12.5: Parameters for AI detection

Parameter
Unit
Test 1

Phase reference
-
P-CPICH
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dBm/3.84 MHz
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Number of other transmitted AI signatures on AICH
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0
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-0.7

AICH_Ec/Ior 
dB
-21.9

S-CCPCH/Ior
dB
-11.9

AICH Power Offset
dB
-12.0

Propagation condition
-
Static

Table 7.12.6 SS parameters for AI test

Parameter
Unit
Value

Primary CPICH DL TX power 
dBm
-8

UL interference
dBm
-92

SIR in open loop power control (Constant value)
dB
-10

NOTE:
If the above Test Requirement differs from the Minimum Requirement then the Test Tolerance applied for this test is non-zero. The Test Tolerance for this test is defined in clause F.2 and the explanation of how the Minimum Requirement has been relaxed by the Test Tolerance is given in clause F.4.
F.1.4
Performance requirement

Table F.1.4: Maximum Test System Uncertainty for Performance Requirements

Clause
Maximum Test System Uncertainty
Derivation of Test System Uncertainty

7.11 Demodulation of paging channel (PCH)
TBD


7.12 Detection of acquisition indicator (AI)
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±0.1 dB
Same as 7.2

0.1 dB uncertainty in AICH_Ec ratio and S-CCPCH_Ec ratio

F.2.3
Performance requirements

Table F.2.3: Test Tolerances for Performance Requirements.

Clause
Test Tolerance

7.12 Detection of acquisition indicator (AI)
0.3 dB for 
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0.1 dB for AICH_Ec/Ior
0.1 dB for S-CCPCH_Ec/Ior

F.4
Derivation of Test Requirements (This clause is informative)
Table F.4.3: Derivation of Test Requirements (Performance tests)

Test 
Minimum Requirement in TS 25.101
Test Tolerance
(TT)
Test Requirement in TS 34.121

7.12 Detection of acquisition indicator (AI)
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