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7.8.4
Power control in the downlink, different transport formats
7.8.4.1

Definition and applicability

This requirement verifies that UE outer loop power control has proper behaviour with different transport formats. The requirements and this test apply for Release 5 and later releases to all types of UTRA for the FDD UE.
7.8.4.1
Minimum requirements

Test 1 verifies that UE outer loop power control has proper behaviour with different transport formats. 

The downlink reference measurement channel used in this subclause shall have two different transport formats. The different transport formats of the downlink reference measurement channel used shall correspond to the measurement channels specified in Annex C.3.1A. The transport format used in downlink reference measurement channel during different stages of the test shall be set according to the information data rates specified in Table 7.8.4.1. During stage 1 a downlink transport format combination using the 12.2kbps information data rate DTCH shall be used, and during stage 2 the downlink transport format combination shall be changed such that a 0kbps information data rate transport format combination is then used.
For the parameters specified in Table 7.8.4.1 the downlink [image: image1.wmf]or
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 power ratio measured values, which are averaged over one slot, shall be below the specified value in Table 7.8.4.2 more than 90% of the time.  BLER shall be as shown in Table 7.8.4.2. Power control in downlink is ON during the test.

Table 7.8.4.1: Parameters for downlink power control in case of different transport formats

	Parameter
	Unit
	Test 1

	
	
	Stage 1
	 Stage 2

	Time in each stage
	S
	Note 1
	Note 1
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	dB
	9
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	dBm/3.84 MHz
	-60

	Information Data Rate
	Kbps
	12.2
	0

	Quality target on DTCH
	BLER
	0.01

	Quality target on DCCH
	BLER
	1

	Propagation condition
	
	Case4

	Maximum_DL_Power
	dB
	7

	Minimum_DL_Power
	dB
	-18

	DL Power Control step size, TPC
	dB
	1

	Limited Power Increase
	-
	“Not used”

	Note 1:
The stage lasts until the DTCH quality has converged to the quality target


NOTE:
Power is compared to P-CPICH as specified in [9].
Table 7.8.4.2: Requirements in downlink power control in case of different transport formats

	Parameter
	Unit
	Test 1, stage 1
	Test 1, stage 2
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	dB
	-16.0
	-18.0

	Measured quality on DTCH
	BLER
	0.01(30%
	0.01(30%


The reference for this requirement is TS 25.101 [1] clause 8.8.4.1.

7.8.4.3
Test purpose

To verify that the UE outer loop power control works properly with different transport formats.
7.8.4.4
Method of test

7.8.4.4.1
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 SS, multipath fading simulator and an AWGN source to the UE antenna connector as shown in figure A.10.

2)
Set up a call according to the Generic call setup procedure specified in TS 34.108 [3] clause 7.3.2.3, with the exception of the information elements of the RRC CONNECTION SETUP message listed in Annex I. With this exception, the outer loop is based on DTCH and not on DCCH. Downlink power control mode (DPC_MODE) 0 shall be used.

3)
Enter the UE into loopback test mode and start the loopback test.

See TS 34.108 [3] and TS 34.109 [4] for details regarding generic call setup procedure and loopback test.

7.8.4.4.2
Procedure

1)
RF parameters are set up according to table 7.8.4.3. 

2)
SS will vary the physical channel power in downlink according to the TPC commands from UE during stage 1 and 2. 
3)   The SS waits 15 seconds before it performs the measurement in step 4 [FFS].   
4)    Measure 
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 power ratio according to table 7.8.4.3.
Note: The measurement should not start until after power control has converged.
7.8.4.5
Test Requirements

The test parameters are specified in table 7.8.4.3.

Table 7.8.4.3: Parameters for downlink power control in case of different transport formats

	Parameter
	Unit
	Test 1

	
	
	Stage 1
	 Stage 2

	Time in each stage
	S
	Note 1
	Note 1
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	dB
	9.6
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	dBm/3.84 MHz
	-60

	Information Data Rate
	Kbps
	12.2
	0

	Quality target on DTCH
	BLER
	0.01

	Quality target on DCCH
	BLER
	1

	Propagation condition
	
	Case4

	Maximum_DL_Power
	dB
	7

	Minimum_DL_Power
	dB
	-18

	DL Power Control step size, TPC
	dB
	1

	Limited Power Increase
	-
	“Not used”

	
Note 1:
The stage lasts until the DTCH quality has converged to the quality target.


NOTE:
Power is compared to P-CPICH as specified in [9].
a)
The measured quality on DTCH does not exceed the values in table 7.8.4.4 or in table 7.8.4.5.

b)
The downlink 
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 power ratio values, which are averaged over one slot, shall be below the values in table 7.8.4.4 more than 90 % of the time for SS supporting immediate power control response time or below the values in 7.8.4.5 for SS supporting an additional one sloy delay in power control response time. 
Table 7.8.4.4: Requirements in downlink power control in case of different transport formats

	Parameter
	Unit
	Test 1, stage 1
	Test 1, stage 2
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	dB
	-15.9
	-17.9

	Measured quality on DTCH
	BLER
	0.01(30%
	0.01(30%


Table 7.8.4.5: Requirements in downlink power control in case of different transport formats with an additional one slot delay in power control response time
	Parameter
	Unit
	Test 1, stage 1
	Test 1, stage 2
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	dB
	-15.6
	-17.7

	Measured quality on DTCH
	BLER
	0.01(30%
	0.01(30%


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.3.1
DL reference measurement channel (12.2 kbps)

The parameters for the 12,2 kbps DL reference measurement channel are specified in table C.3.1.1, table C.3.1.2and  table C.3.1.3. The channel coding is detailed in figure C.3.1. For the RLC configuration of AM DCCHs Timer_STATUS_Periodic shall not be set in RRC CONNECTION SETUP message used in test procedure for RF test as defined in TS 34.108 [3] clause 7.3. This is to prevent unexpected DCHs from being transmitted through such RLC entities when the timer has expired in order to sure that the required TFC from the minimum set of TFCs can continuously convey a DCH for DTCH during the test.

Table C.3.1.1: DL reference measurement channel (12.2 kbps)

	Parameter
	Level
	Unit

	Information bit rate
	12.2
	kbps

	DPCH
	30
	ksps

	Slot Format #I
	11
	-

	TFCI
	On
	

	Power offsets PO1, PO2 and PO3
	0
	dB

	DTX position
	Fixed
	-


Table C.3.1.2: DL reference measurement channel using RLC-TM for DTCH, transport channel parameters (12.2 kbps)

	Higher

Layer
	RAB/Signalling RB
	RAB
	SRB

	RLC
	Logical channel type
	DTCH
	DCCH

	
	RLC mode
	TM
	UM/AM

	
	Payload sizes, bit
	244
	88/80

	
	Max data rate, bps
	12200
	2200/2000

	
	PDU header, bit
	N/A
	8/16

	
	TrD PDU header, bit
	0
	N/A

	MAC
	MAC header, bit
	0
	4

	
	MAC multiplexing
	N/A
	Yes

	Layer 1
	TrCH type
	DCH
	DCH

	
	Transport Channel Identity
	6
	10

	
	TB sizes, bit
	244
	100

	
	TFS
	TF0, bits
	0*244
	0*100

	
	
	TF1, bits
	1*244
	1*100

	
	TTI, ms
	20
	40

	
	Coding type
	Convolution Coding
	Convolution Coding

	
	Coding Rate
	1/3
	1/3

	
	CRC, bit
	16
	12

	
	Max number of bits/TTI after channel coding
	804
	360

	
	RM attribute
	256
	256


Table C.3.1.3: DL reference measurement channel, TFCS (12.2 kbps)
	TFCS size
	4

	TFCS
	(DTCH, DCCH)=

(TF0, TF0), (TF1, TF0), (TF0, TF1), (TF1, TF1)
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Figure C.3.1 (informative): Channel coding of DL reference measurement channel (12.2 kbps)

C.3.1A
DL reference measurement channel (0 kbps and 12.2 kbps)

The parameters for the 0 kbps and 12.2 kbps DL reference measurement channel are specified in table C.3.1A.1, table C.3.1A.2 and table C.3.1A.3. The channel coding is detailed in figures C.3.1A and C.3.1B. For the RLC configuration of AM DCCHs Timer_STATUS_Periodic shall not be set in RRC CONNECTION SETUP message used in the test procedure for RF testing as defined in TS 34.108 [3] clause 7.3. This is to prevent unexpected DCHs from being transmitted through such RLC entities when the timer has expired in order to make sure that the required TFC from the minimum set of TFCs can continuously convey a DCH for DTCH during the test.

Table C.3.1A.1: DL reference measurement channel (0 kbps and 12.2 kbps)

	Parameter
	Level
	Unit

	Information bit rate
	12.2
	kbps

	DPCH
	30
	ksps

	Slot Format #I
	11
	-

	TFCI
	On
	-

	Power offsets PO1, PO2 and PO3
	0
	dB

	DTX position
	Fixed
	-


Table C.3.1A.2: DL reference measurement channel using RLC-TM for DTCH, transport channel parameters (0 kbps and 12.2 kbps)

	Higher

Layer
	RAB/Signalling RB
	RAB
	SRB

	RLC
	Logical channel type
	DTCH
	DCCH

	
	RLC mode
	TM
	UM/AM

	
	Payload sizes, bit
	244
	88/80

	
	Max data rate, bps
	12200
	2200/2000

	
	PDU header, bit
	N/A
	8/16

	
	TrD PDU header, bit
	0
	N/A

	MAC
	MAC header, bit
	0
	4

	
	MAC multiplexing
	N/A
	Yes

	Layer 1
	TrCH type
	DCH
	DCH

	
	Transport Channel Identity
	6
	10

	
	TB sizes, bit
	244
	100

	
	TFS
	TF0, bits
	1*0
	0*100

	
	
	TF1, bits
	1*244
	1*100

	
	TTI, ms
	20
	40

	
	Coding type
	Convolution Coding
	Convolution Coding

	
	Coding Rate
	1/3
	1/3

	
	CRC, bit
	16
	12

	
	Max number of bits/TTI after channel coding
	804
	360

	
	RM attribute
	256
	256


Table C.3.1A.3: DL reference measurement channel, TFCS (0 kbps and 12.2 kbps)
	TFCS size
	4

	TFCS
	(DTCH, DCCH)=

(TF0, TF0), (TF1, TF0), (TF0, TF1), (TF1, TF1)
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Figure C.3.1A (Informative): Channel coding of DL reference measurement channel (0 kbps)
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Figure C.3.1B (informative): Channel coding of DL reference measurement channel (12.2 kbps)

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
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±0.3 dB
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±1.0 dB


[image: image16.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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 based on power meter measurement after the combiner

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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±0.1 dB
	Same as 7.3

	7.5 Demodulation of DCH in Birth-Death Propagation conditions
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±0.1 dB
	Same as 7.3

	7.6.1 Demodulation of DCH in open loop Transmit diversity mode
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±0.8 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 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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±0.8 dB
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±0.1 dB
	Same as 7.6.1

	7.6.3, Demodulation of DCH in site selection diversity Transmission power control mode
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±0.8 dB
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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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±0.8 dB
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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

	7.7.3 Combining of reliable TPC commands from radio links of different radio link sets
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	Same as 7.2.

Offsets calculated as RMS of:

Ior1/Ioc, DPCH_Ec1/Ior1 and DPCH_Ec2/Ior2

and

Ior1/Ioc, DPCH_Ec1/Ior1 and DPCH_Ec3/Ior3

respectively.
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	Same as 7.3

	7.8.2, Power control in downlink initial convergence
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	Same as 7.3

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

	7.8.4, Power control in the downlink, different transport formats
	
[image: image68.wmf]oc

or

I

I

ˆ




±0.6 dB


[image: image69.wmf]oc

I





±1.0 dB


[image: image70.wmf]or

c

I

E

DPCH

_



±0.1 dB
	Same as 7.3
For test cases where the SS response time to DL power control commands is delayed by one timeslot from the immediate response, then additional test system uncertainty in 
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applied:
For test 1 stage 1, an additional 0.2 dB is allowed. This value is based on a rounded 0.24 dB delta value from simulations.
For test 1 stage 2, an additional 0.1 dB is allowed. This value is based on a rounded 0.16 dB delta value from simulations.

	7.9 Downlink compressed mode
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	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)
	Test 1:
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	Test 1: Values for Îor/Ioc and Ioc are the same as 7.2 

Uncertainties for S-CCPCH_Ec/Ior and PICH_Ec/Ior are the same as for DPCH_Ec/Ior
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	Test 2: Values for Îor/Ioc and Ioc are the same as 7.3 

Uncertainties for S-CCPCH_Ec/Ior and PICH_Ec/Ior are the same as for DPCH_Ec/Ior

	7.12 Detection of acquisition indicator (AI)
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	Values for Îor/Ioc and Ioc are the same as 7.2 

Uncertainty for AICH_Ec/Ior and S-CCPCH_Ec/Ior is the same as for DPCH_Ec/Ior


F.2.3
Performance requirements

Table F.2.3: Test Tolerances for Performance Requirements.

	Clause
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Table F.4.3: Derivation of Test Requirements (Performance tests)
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	Minimum Requirement in TS 25.101
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	Test Requirement in TS 34.121
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	7.3 Demodulation of DPCH in multi-path fading propagation conditions Tests 5-8
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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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The absolute levels of Ior1 and Ior2 are not important to this test.



	7.7.2 Combining of TPC commands Test 2
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	7.7.3 Combining of reliable TPC commands from radio links of different radio link sets
	Test parameters:
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	7.8.3, Power control in downlink: wind up effects
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	7.8.4, Power control in the downlink, different transport formats
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	7.9 Downlink compressed mode
	
[image: image292.wmf]or

c

I

E

DPCH

_

 

Test 1 -14.6 dB

Test 3 -15.2 dB


[image: image293.wmf]oc

I

 = - 60 dBm


[image: image294.wmf]oc

or

I

I

ˆ

 =  9 dB
	0.1 dB
for 
[image: image295.wmf]or

c

I

E

DPCH

_


0.6 dB for 
[image: image296.wmf]oc

or

I

I

ˆ


	Formulas:


[image: image297.wmf]or

c

I

E

DPCH

_

 = ratio + TT


[image: image298.wmf]oc

or

I

I

ˆ

 = ratio + TT


[image: image299.wmf]oc

I

 unchanged


[image: image300.wmf]oc

or

I

I

ˆ

 = 9.6 dB



[image: image301.wmf]or

c

I

E

DPCH

_

 

Test 1 -14.5  dB 

Test 3 -15.1 dB:

	7.10 Blind transport format detection Tests 1, 2, 3
	
[image: image302.wmf]or

c

I

E

DPCH

_

 -17.7 to -18.4 dB


[image: image303.wmf]oc

I

 = - 60 dBm


[image: image304.wmf]oc

or

I

I

ˆ

 =  -1 dB
	0.1 dB
for 
[image: image305.wmf]or

c

I

E

DPCH

_


0.3 dB for 
[image: image306.wmf]oc

or

I

I

ˆ


	Formulas:


[image: image307.wmf]or

c

I

E

DPCH

_

 = ratio + TT


[image: image308.wmf]oc

or

I

I

ˆ

 = ratio + TT


[image: image309.wmf]oc

I

 unchanged


[image: image310.wmf]oc

or

I

I

ˆ

 = -0.7 dB



[image: image311.wmf]or

c

I

E

DPCH

_

 -17.6  to –18.3 dB:

	7.10 Blind transport format detection Tests 4, 5, 6
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	7.11 Demodulation of paging channel (PCH)
	Test 1:

Ioc=-60 dBm

Îor/Ioc = -1 dB

S-CCPCH_Ec/Ior = -14.8 dB

PICH_Ec/Ior = -19 dB
	Test 1:

0.4 dB for Îor/Ioc
	Ioc, S-CCPCH_Ec/Ior and PICH_Ec/Ior are unchanged

Since PICH Power Offset has to be an integer value TT for PICH_Ec/Ior is zero. But TT of Îor/Ioc has been increased by 0.1 dB from its normal value (0.3 dB / 0.6 dB) due to test system uncertainty of PICH_Ec/Ior.
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	Test 2:

Ioc=-60 dBm

Îor/Ioc = -3 dB

S-CCPCH_Ec/Ior = -9.8 dB

PICH_Ec/Ior = -12 dB
	Test 2: 

0.7 dB for Îor/Ioc
	

	7.12 Detection of acquisition indicator (AI)
	Ioc=-60 dBm

Îor/Ioc = -1 dB

AICH_Ec/Ior = -22.0 dB

S-CCPCH_Ec/Ior = -12.0 dB
	0.4 dB for Îor/Ioc
	Ioc and AICH_Ec/Ior are unchanged.

Since AICH Power Offset has to be an integer value TT for AICH_Ec/Ior is zero. But TT of Îor/Ioc has been increased by 0.1 dB from its normal value (0.3 dB) due to test system uncertainty of AICH_Ec/Ior.

No need to add test tolerance to S-CCPCH_Ec/Ior since it is not critical parameter

Formula: Îor/Ioc = ratio + TT


Table F.6.1.8-2: Test conditions for BLER tests

	Type of test

(BLER)
	InformationBit rate 
	Test requirement (BER/BLER) 
	Test limit (BER/BLER)= Test requirement (BER/BLER)x TL

TL 
	Target number of error events

(time)
	Minimum number of samples
	Prob that bad unit will pass

= Prob that good unit will fail [%]
	Bad unit BER/BLER factor M

	Demodulation in Static Propagation conditions
	12.2

64

144

384
	0.01

0.1

0.01

0.1

0.01

0.1

0.01
	1.234
	345

(559.16s)

(55.92s)

(559.16s)

(55.92s)

(559.16s)

(27.96s)

(279.58s)
	Note1
	0.2


	1.5

	Demodulation of DCH in Multi-path Fading Propagation conditions
	
	
	
	
	
	
	

	3km/h

(Case 1, Case 2, Case 4)
	12.2

64

144

384


	0.01

0.1

0.01

0.1

0.01

0.1

0.01
	1.234
	345

(559.16s)

(55.92s)

(559.16s)

(55.92s)

(559.16s)

(27.96s)

(279.58s)
	8200

8200

8200

8200

8200

16400

16400
	0.2
	1.5

	120 km/h

(Case3)
	12.2

64

144

384


	0.01

0.1

0.01

0.1

0.01

0.1

0.01
	1.234
	345

(559.16s)

(55.92s)

(559.16s)

(55.92s)

(559.16s)

(27.96s)

(279.58s)
	205

205

205

205

205

410

410
	0.2
	1.5

	250 km/h

(Case 6)
	12.2

64

144

384


	0.01

0.1

0.01

0.1

0.01

0.1

0.01
	1.234
	345

(559.16s)

(55.92s)

(559.16s)

(55.92s)

(559.16s)

(27.96s)

(279.58s)
	100

100

100

100

100

200

200
	0.2
	1.5

	Demodulation of DCH in Moving Propagation conditions
	12.2

64
	0.01

0.01
	1.234
	345

(559.16)


	31400

31400


	0.2
	1.5

	Demodulation of DCH in Birth-Death Propagation conditions
	12.2

64
	0.01

0.01
	1.234
	345

(559.16s)

(559.16s)
	1910

1910
	0.2
	1.5

	Demodulation of DCH in Base Station Transmit diversity modes (3 km/h, case1)
	12.2
	0.01
	1.234
	345

(559.16s)
	8200
	0.2
	1.5

	Demodulation of DCH in closed loop transmit diversity mode (3 km/h, case1)

Mode 1

Mode 2
	12.2

12.2
	0.01

0.01
	1.234
	345

(559.16s)

(559.16s)
	8200

8200
	0.2
	1.5

	Demodulation of DCH in Site Selection Diversity Transmission Power Control mode
	12.2
	0.01
	1.234
	345

(559.16)
	8200
	0.2
	1.5

	Demodulation of DCH in Inter-Cell Soft Handover

(120 km/h, case3)
	12.2

64

144

384


	0.01

0.1

0.01

0.1

0.01

0.1

0.01
	1.234
	345

(559.16s)

(55.92s)

(559.16s)

(55.92s)

(559.16s)

(27.96s)

(279.58s)
	205

205

205

205

205

410

410
	0.2
	1.5

	Combining of TPC commands from radio links of different radio link sets
	
	
	
	Not applicable


	
	
	

	Power control in the downlink, constant BLER target
	
	
	
	Not applicable


	
	
	

	Power control in the downlink, initial convergence
	
	
	
	Not applicable


	
	
	

	Power control in the downlink, wind up effects
	
	
	
	Not applicable


	
	
	

	Power control in the downlink, different transport formats
	
	
	
	Not applicable


	
	
	

	Downlink compressed mode
	
	
	
	Not applicable


	
	
	

	Blind transport format detection
	Static

12.2

7.95

1.95

Multipath

12.2

7.95

1.98
	BLER    FDR

10-2        10-4

10-2       10-4

10-2       10-4

10-2        10-4

10-2      10-4

10-2      10-4
	1.234
	345

BLER       FDR

559.16s  932min

559.16s  932min

559.16s  932min

559.16s  932min

559.16s  932min

559.16s  932min


	Note 1 Note 1 Note 1

205

 205

 205
	0.2
	1.5
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