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7.11
Demodulation of Paging Channel (PCH)
7.11.1

Definition and applicability

The receiver characteristics of paging channel are determined by the probability of missed paging message (Pm-p). PCH is mapped into the S-CCPCH and it is associated with the transmission of Paging Indicators (PI) to support efficient sleep-mode procedures.

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

7.11.2
Minimum requirements

For the parameters specified in table 7.11.1 the average probability of missed paging (Pm-p) shall be below the specified value in table 7.11.2 Power of downlink channels other than S-CCPCH and PICH are as defined in Table E.3.3 of Annex C. S-CCPCH structure is as defined in Annex C.6.

Table 7.11.1: Parameters for PCH detection

	Parameter
	Unit
	Test 1
	Test 2

	Number of paging indicators per frame (Np)
	-
	72

	Phase reference
	-
	P-CPICH
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	dBm/3.84 MHz
	-60
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	dB
	-1
	-3

	Propagation condition
	
	Static
	Case 3


Table 7.11.2: Test requirements for PCH detection

	Test Number
	S-CCPCH_Ec/Ior 
	PICH_Ec/Ior
	Pm-p

	1
	-14.8
	-19
	0.01

	2
	-9.8
	-12
	0.01


The reference for this requirement is TS 25.101 [1] clause 8.12.1.

7.11.3
Test purpose

To verify that average probability of missed paging (Pm-p) does not exceed a specified value. 
7.11.4
Method of test

7.11.4.1
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 in the case of test 1.  Connect the SS, multipath fading simulator and an AWGN noise source to the UE antenna connector as shown in figure A.10 in the case of test 2.

2) Set the test parameters for test 1-2 as specified in tables 7.11.1 and 7.11.2. In the case of test 2, Setup fading simulator as fading condition case 3 which are described in table D.2.2.1. Power of downlink channels other than S-CCPCH and PICH are as defined in table E.3.3. S-CCPCH structure is as defined in Annex C.6.

7.11.4.2
Procedure

1) The UE is switched on.

2) An RRC connection is set up according to the generic set-up procedure specified in TS 34.108 [3] subclause 7.3.3 to place the UE in the CELL_PCH state.

3) The SS transmits the Paging type 1 message with used paging identity being a UTRAN identity and including the UE's assigned U-RNTI

4) If the UE responds with CELL UPDATE message within 8 seconds, then a success is recorded. If the UE does not respond with CELL UPDATE message within 8 seconds, a failure is recorded.

5) Repeat steps 3-4 according to Annex F.6.2 table 6.2.8.

Specific Message Contents
All messages indicated above shall use the same content as described in the default message content in clause 9 of 34.108 [3], with the following exceptions:

RADIO BEARER SETUP (STEP 2)

	Information Element
	Value/remark

	RRC State Indicator
	CELL PCH

	UTRAN DRX cycle length coefficient
	6

	Downlink information for each radio link
	

	- Primary CPICH info
	

	- Primary scrambling code
	100


7.11.5
Test requirements

The test parameters and requirements are specified in tables 7.11.1 and 7.11.2. The average probability of missed paging (Pm-p) (test procedure step 4) shall not exceed a specified value.
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.

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

	[image: image4.wmf]oc

or

I

I

ˆ


	dB
	-1

	AICH_Ec/Ior 
	dB
	-22.0

	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 7.12.1 and 7.12.4. Power of downlink channels other than AICH 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)
	
	32
	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 with used paging identity being a UTRAN identity and including the UE's assigned U-RNTI

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. 

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 with used paging identity being a UTRAN identity and including the UE's assigned U-RNTI.
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 7.12.1, 7.12.3 and 7.12.4.  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.

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.
C.6
DL reference parameters for PCH tests

The parameters for the PCH demodulation tests are specified in table C.6.1 and table C.6.2.

Table C.6.1: Physical channel parameters for S-CCPCH

	Parameter
	Unit
	Level

	Channel bit rate
	Kbps
	60

	Channel symbol rate 
	Ksps
	30

	Slot Format #I
	-
	4

	TFCI
	-
	OFF

	Power offsets of TFCI and Pilot fields relative to data field
	DB
	0


Table C.6.2: Transport channel parameters for S-CCPCH

	Parameter
	PCH 

	Transport Channel Number 
	1 

	Transport Block Size
	240

	Transport Block Set Size
	240 

	Transmission Time Interval
	10 ms

	Type of Error Protection
	Convolution Coding

	Coding Rate
	1/2

	Rate Matching attribute
	256

	Size of CRC
	16

	Position of TrCH in radio frame
	fixed


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

	7.2 Demodulation in Static Propagation Condition
	
[image: image5.wmf]oc

or

I

I

ˆ




±0.3 dB


[image: image6.wmf]oc

I





±1.0 dB


[image: image7.wmf]or

c

I

E

DPCH

_



±0.1 dB
	0.1 dB uncertainty in DPCH_Ec ratio
0.3 dB uncertainty in 
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Overall error is the sum of the 
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 ratio error and the DPCH_Ec/Ior ratio but is not RSS for simplicity. The absolute error of the AWGN Ioc is not important for any tests in clause 7 but is specified as 1.0 dB.

	7.3 Demodulation of DCH in multipath Fading Propagation conditions
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±0.56 dB
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±0.1 dB
	Worst case gain uncertainty due to the fader from the calibrated static profile is ±0.5 dB
In addition the same ±0.3 dB 
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 ratio error as 7.2.

These are uncorrelated so can be RSS.

Overall error in 
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 is (0.52 + 0.32) 0.5 = 0.6 dB

	7.4 Demodulation of DCH in Moving Propagation conditions
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	Same as 7.3

	7.5 Demodulation of DCH in Birth-Death Propagation conditions
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	Same as 7.3

	7.6.1 Demodulation of DCH in open loop Transmit diversity mode
	
[image: image21.wmf]oc

or

I

I

ˆ




±0.8 dB


[image: image22.wmf]oc

I





±1.0 dB


[image: image23.wmf]or

c

I

E

DPCH

_



±0.1 dB
	Worst case gain uncertainty due to the fader from the calibrated static profile is ±0.5 dB per output

In addition the same ±0.3 dB 
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 ratio error as 7.2.

These are uncorrelated so can be RSS.

Overall error in 
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 is (0.52 + 0.52 + 0.32) 0.5 = 0.768 dB. Round up to 0.8 dB

	7.6.2 Demodulation of DCH in closed loop Transmit diversity mode
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	Same as 7.6.1

	7.6.3, Demodulation of DCH in site selection diversity Transmission power control mode
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±0.1 dB
	Same as 7.6.1

	7.7.1 Demodulation in inter-cell soft Handover 
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±0.1 dB
	Same as 7.6.1

	7.7.2 Combining of TPC commands Test 1
	Ior1,Ior2


±1.0 dB
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±0.1 dB
	Test is looking for changes in power – need to allow for relaxation in criteria for power step of probably 0.1 dB to 0.4 dB

	7.7.2 Combining of TPC commands Test 2
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±0.1 dB
	Same as 7.6.1

	7.8.1 Power control in downlink constant BLER target
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±0.1 dB
	Same as 7.3

	7.8.2, Power control in downlink initial convergence
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±0.1 dB
	Same as 7.3

	7.8.3, Power control in downlink: wind up effects
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±0.1 dB
	Same as 7.3

	7.9 Downlink compressed mode
	
[image: image48.wmf]oc

or

I

I

ˆ




±0.6 dB


[image: image49.wmf]oc

I





±1.0 dB


[image: image50.wmf]or

c

I

E

DPCH

_



±0.1 dB
	Same as 7.3

	7.10 Blind transport format detection Tests 1, 2, 3
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	Same as 7.2



	7.10 Blind transport format detection Tests 4, 5, 6
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	Same as 7.3



	7.11 Demodulation of paging channel (PCH)
	TBD
	

	7.12 Detection of acquisition indicator (AI)
	TBD
	


F.2.3
Performance requirements

Table F.2.3: Test Tolerances for Performance Requirements.

	Clause
	Test Tolerance

	7.2 Demodulation in Static Propagation Condition
	0.3 dB for 
[image: image57.wmf]oc

or

I

I

ˆ


0.1 dB for DPCH_Ec/Ior

	7.3 Demodulation of DCH in multipath Fading Propagation conditions
	0.6 dB for 
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0.1 dB for DPCH_Ec/Ior

	7.4 Demodulation of DCH in Moving Propagation conditions
	0.6 dB for 
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0.1 dB for DPCH_Ec/Ior

	7.5 Demodulation of DCH in Birth-Death Propagation conditions
	0.6 dB for 
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0.1 dB for DPCH_Ec/Ior

	7.6.1 Demodulation of DCH in open loop Transmit diversity mode
	0.8 dB for 
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0.1 dB for DPCH_Ec/Ior

	7.6.2 Demodulation of DCH in closed loop Transmit diversity mode
	0.8 dB for 
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0.1 dB for DPCH_Ec/Ior

	7.6.3, Demodulation of DCH in site selection diversity Transmission power control mode
	0.8 dB for 
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	7.7.1 Demodulation in inter-cell soft Handover conditions
	0.8 dB for 
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0.1 dB for DPCH_Ec/Ior

	7.7.2 Combining of TPC commands Test 1
	0 dB for Ior1, Ior2
0.1 dB for DPCH_Ec/Ior

	7.7.2 Combining of TPC commands Test 2
	0.8 dB for 
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	7.8.1 Power control in downlink constant BLER target
	0.6 dB for 
[image: image66.wmf]oc

or

I

I

ˆ


0.1 dB for DPCH_Ec/Ior

	7.8.2, Power control in downlink initial convergence
	0.6 dB for 
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0.1 dB for DPCH_Ec/Ior

	7.8.3, Power control in downlink: wind up effects
	0.6 dB for 
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0.1 dB for DPCH_Ec/Ior

	7.9 Downlink compressed mode
	0.6 dB for 
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0.1 dB for DPCH_Ec/Ior

	7.10 Blind transport format detection Tests 1, 2, 3
	0.3 dB for 
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0.1 dB for DPCH_Ec/Ior

	7.10 Blind transport format detection Tests 4, 5, 6
	0.6 dB for 
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0.1 dB for DPCH_Ec/Ior

	7.11 Demodulation of paging channel (PCH)
	TBD

	7.12 Detection of acquisition indicator (AI)
	TBD


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

	7.2 Demodulation of DPCH in static conditions
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	Formulas:
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	7.3 Demodulation of DPCH in multi-path fading propagation conditions Tests 1-4
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	Formulas:
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	7.3 Demodulation of DPCH in multi-path fading propagation conditions Tests 5-8
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	Formulas:
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	7.3 Demodulation of DPCH in multi-path fading propagation conditions Tests 9-12
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	7.3 Demodulation of DPCH in multi-path fading propagation conditions Tests 13-16
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	7.3 Demodulation of DPCH in multi-path fading propagation conditions Tests 17-20
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	7.4 Demodulation of DPCH in moving propagation conditions
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	7.5 Demodulation of DPCH birth-death propagation conditions
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	7.6.1 Demodulation of DPCH in transmit diversity propagation conditions
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	7.6.2 Demodulation of DCH in closed loop Transmit diversity mode
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	7.6.3, Demodulation of DCH in site selection diversity Transmission power control mode
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	7.7.1 Demodulation in inter-cell soft Handover 
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	7.7.2 Combining of TPC commands Test 1
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	7.7.2 Combining of TPC commands Test 2
	
[image: image196.wmf]or

c

I

E

DPCH

_

 -12 dB

[image: image197.wmf]oc

I

 = - 60 dBm


[image: image198.wmf]oc

or

I

I

ˆ

 = 0 dB
	0.1 dB
for 
[image: image199.wmf]or

c

I

E

DPCH

_


0.8 dB for 
[image: image200.wmf]oc

or

I

I

ˆ


	Formulas:

[image: image201.wmf]or

c

I

E

DPCH

_

 = ratio + TT


[image: image202.wmf]oc

or

I

I

ˆ

 = ratio + TT


[image: image203.wmf]oc

I

 unchanged


[image: image204.wmf]oc

or

I

I

ˆ

 = 0.8 dB



[image: image205.wmf]or

c

I

E

DPCH

_

 -11,9 dB:

	7.8.1 Power control in downlink constant BLER target
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	7.8.2, Power control in downlink initial convergence
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	7.8.3, Power control in downlink: wind up effects
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	7.9 Downlink compressed mode
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Test 3 -15.1 dB:

	7.10 Blind transport format detection Tests 1, 2, 3
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	7.10 Blind transport format detection Tests 4, 5, 6
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	7.11 Demodulation of paging channel (PCH)
	TBD
	
	

	7.12 Detection of acquisition indicator (AI)
	TBD
	
	


F.6.2.8
Test conditions for RRM delay tests, Combining of TPC commands test 1, Demodulation of Paging channel and Detection of acquisition indicator tests.
Table F.6.2.8: Test conditions for a single RRM delay tests, Combining of TPC commands test 1, Demodulation of Paging channel and Detection of Acquisition indicator tests.
	Type of test

	Test requirement 

Delay (s)
	Test requirement (ER= 1-success ratio)
	Testlimit(ER)=

Test requirement (ER)x TL

TL
	Target number of bad delays


	Prob that good unit will fail
= Prob that bad unit will pass
 [%]
	Bad unit  factor M

	8.2.2 Cell recelection
	8
	0.1
	[1.236]


	[154]


	[5]
	[1.5]


	8.2.3.1 UTRAN to GSM cell reselection,

scenario 1
	27.9
	0.1
	[1.236]
	[154]


	[5]
	[1.5]

	8.2.3.2 UTRAN to GSM cell reselection,

scenario 2
	9.6
	0.1
	[1.236]
	[154]


	[5]
	[1.5]

	8.2.4 FDD/TDD Cell reselection
	8
	0.1
	[1.236]
	[154]


	[5]
	[1.5]

	8.3.1 FDD/FDD Soft handover
	50+10*KC +100*OC ms
	0.1
	[1.236]
	[154]


	[5]
	[1.5]

	8.3.2 FDD FDD Hard Handover

8.3.2.1 Handover to intra frequency cell
	70 ms
	0.1
	[1.236]
	[154]


	[5]
	[1.5]

	8.3.2.2

Handover to interfrequency cell
	100ms
	0.1
	[1.236]
	[154]


	[5]
	[1.5]

	7.7.2 Combining of TPC commands Test 1

Note: The theory of statistical testing of RRM delay performance in clause F.6.2 is applied for test case 7.7.2 Combining of TPC commands Test 1. The success ratio for delay is replaced by the success ratio for power control sequence.
	Not applicable
	0.01
	[1.236]
	[154]
	[5]
	[1.5]

	7.11 Demodulation of  Paging Channel (PCH)

Note: The theory of statistical testing of RRM delay performance in clause F.6.2 is applied for test case 7.11 Demodulation of Paging Channel. The success ratio for delay is replaced by the success ratio for procedure step 4.
	Not applicable
	0.01
	[1.236]
	[154]
	[5]
	[1.5]

	7.12 Detection of Acquisition indicatior (AI). Note: The theory of statistical testing of RRM delay performance in clause F.6.2 is applied for test case 7.12. The success ratio for delay is replaced by the success ratio for procedure steps 5, 6 and 12.
	Not applicable
	0.01
	[1.236]
	[154]
	[5]
	[1.5]
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