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7.7.2
Combining of TPC commands from radio links of different radio link sets
7.7.2.1
Definition and applicability

When a UE is in soft handover, multiple TPC commands may be received in each slot from different cells in the active set. In general, the TPC commands transmitted in the same slot in the different cells may be different and need to be combined to give TPC_cmd as specified in TS 25.214 [5], in order to determine the required uplink power step.

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

7.7.2.2
Minimum requirements

Test parameters are specified in table 7.7.2.1. The delay profiles of the signals received from the different cells are the same but time-shifted by 10 chips.

For Test 1, the sequence of uplink power changes between adjacent slots shall be as shown in table 7.7.2.2 over the 4 consecutive slots more than 99% of the time. Note that this case is without an additional noise source Ioc.

For Test 2, the Cell1 and Cell2 TPC patterns are repeated a number of times. If the transmitted power of a given slot is increased compared to the previous slot, then a variable "Transmitted power UP" is increased by one, otherwise a variable "Transmitted power DOWN" is increased by one. The requirements for "Transmitted power UP" and "Transmitted power DOWN" are shown in table 7.7.2.3.

Table 7.7.2.1: Parameters for TPC command combining 

	Parameter
	Test 1
	Test 2
	Unit

	Phase reference
	P-CPICH
	-

	DPCH_Ec/Ior
	12
	dB

	
[image: image1.wmf]1

ˆ

or

I

and 
[image: image2.wmf]2

ˆ

or

I


	60
	dBm / 3,84 MHz
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	-
	-60
	dBm / 3,84 MHz

	Power-Control-Algorithm
	Algorithm 1
	-

	Cell 1 TPC commands over 4 slots
	{0,0,1,1}
	-

	Cell 2 TPC commands over 4 slots
	{0,1,0,1}
	-

	Information Data Rate
	12,2
	Kbps

	Propagation condition
	Static without AWGN source 
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	Multi-path fading case 3
	-


Table 7.7.2.2: Requirements for Test 1

	Test Number
	Required power changes over the 4 consecutive slots

	1
	Down, Down, Down, Up


Table 7.7.2.3: Requirements for Test 2
	Test Number
	Ratio

(Transmitted power UP) / (Total number of slots)
	Ratio 

(Transmitted power DOWN) / (Total number of slots)

	2
	0,25
	0,5


The reference for this requirement is TS 25.101 [1] clause 8.7.2.1.

7.7.2.3
Test purpose

To verify that the combining of TPC commands received in soft handover results in TPC_cmd being derived so as to meet the requirements stated in tables 7.7.2.2 and 7.7.2.3.

7.7.2.4
Method of test

7.7.2.4.1
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 two SS's to the UE antenna connector as shown in figure A.13.

2)
Set the test parameters as specified in table 7.7.2.4 for Test 1.

3)
Set up a call according to the Generic Call Setup procedure.

4)
Signal the uplink DPCH power control parameters to use Algorithm 1 and a step size of 1dB.

5)
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 the generic call setup procedure and loopback test.

7.7.2.4.2
Procedures

1)
Before proceeding with paragraph (2), set the output power of the UE, measured at the UE antenna connector, to be in the range –10  9 dBm. This may be achieved by setting the downlink signal (Îor) to yield an appropriate open loop output power and/or by generating suitable downlink TPC commands from the SSs.

2)
Send the following sequences of TPC commands in the downlink from each SS over a period of 5 timeslots:

	
	Downlink TPC commands

	
	Slot #0
	Slot #1
	Slot #2
	Slot #3
	Slot #4

	SS1
	0
	0
	0
	1
	1

	SS2
	0 
	0
	1
	0
	1


3) Measure the mean power at the UE antenna connector in timeslots # 0, 1, 2, 3 and 4, not including the 25 s transient periods at the start and end of each slot.
4) Repeat step 3) according to Annex F.6.2 Table F.6.2.8.
5)
End test 1 and disconnect UE.

6)
Connect two SS's and an AWGN source to the UE antenna connector as shown in figure A.11.

7)
Initialise variables "Transmitted power UP" and "Transmitted power DOWN" to zero.

8)
Set the test parameters as specified in table 7.7.2.4 for Test 2.

9)
Set up a call according to the Generic Call Setup procedure.

10)
Signal the uplink DPCH power control parameters to use Algorithm 1 and a step size of 1 dB.

11)
Enter the UE into loopback test mode and start the loopback test.

12)
Perform the following steps a) to d) [15] times:

a)
Before proceeding with step b), set the output power of the UE, measured at the UE antenna connector, to be in the range –10  9 dBm. This may be achieved by generating suitable downlink TPC commands from the SSs.

b)
Send the following sequences of TPC commands in the downlink from each SS over a period of 33 timeslots:

	
	Downlink TPC commands

	SS1
	1 0 0 1 1 0 0 1 1 0 0 1 1 0 0 1 1 0 0 1 1 0 0 1 1 0 0 1 1 0 0 1 1

	SS2
	1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1


c)
Measure the mean power at the UE antenna connector in each timeslot, not including the 25 s transient periods at the start and end of each slot.

d)
For each timeslot from the 2nd timeslot to the 33rd timeslot inclusive: 


if the mean power in that timeslot is greater than or equal to the mean power in the previous timeslot plus 0,5 dB, increment "Transmitted power UP" by 1;

if the mean power in that timeslot is less than or equal to the mean power in the previous timeslot minus 0,5 dB, increment "Transmitted power DOWN" by 1.
7.7.2.5 Test requirements

Test parameters are specified in table 7.7.2.4. The delay profiles of the signals received from the different cells are the same but time-shifted by 10 chips.
Table 7.7.2.4: Parameters for TPC command combining 

	Parameter
	Test 1
	Test 2
	Unit

	Phase reference
	P-CPICH
	-

	DPCH_Ec/Ior
	11,9
	dB
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	-60
	-59.2
	dBm / 3,84 MHz
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	-
	-60
	dBm / 3,84 MHz

	Power-Control-Algorithm
	Algorithm 1
	-

	Cell 1 TPC commands over 4 slots
	{0,0,1,1}
	-

	Cell 2 TPC commands over 4 slots
	{0,1,0,1}
	-

	Information Data Rate
	12,2
	Kbps

	Propagation condition
	Static without AWGN source 
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	Multi-path fading case 3
	-


1)
In Step 3) of clause 7.7.2.4.2, the mean power in slot #1 shall be less than or equal to the mean power in slot #0 minus 0,5 dB.

2)
In Step 3) of clause 7.7.2.4.2, the mean power in slot #2 shall be less than or equal to the mean power in slot #1 minus 0,5 dB.

3)
In Step 3) of clause 7.7.2.4.2, the mean power in slot #3 shall be less than or equal to the mean power in slot #2 minus 0,5 dB.

4)
In Step 3) of clause 7.7.2.4.2, the mean power in slot #4 shall be greater than or equal to the mean power in slot #3 plus 0,5 dB.
5)
The sequence of test requirements 1-4 shall be fulfilled more than 99% of the time. 
6)
At the end of the test, "Transmitted power UP" shall be greater than or equal to [95] and "Transmitted power DOWN" shall be greater than or equal to [210].
NOTE 1:
The test limits in requirement (6) have been computed to give a confidence level of [99,7] % that a UE which follows the core requirements will pass. The number of timeslots has been chosen to get a good compromise between the test time and the risk of passing a bad UE.
NOTE 2:
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

	7.2 Demodulation in Static Propagation Condition
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±0.3 dB
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±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 
[image: image18.wmf]oc

or

I

I

ˆ

 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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±0.1 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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±0.1 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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±0.1 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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±0.8 dB
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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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±0.6 dB
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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
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±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




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 
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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 
[image: image72.wmf]oc

or

I

I

ˆ


0.1 dB for DPCH_Ec/Ior

	7.8.1 Power control in downlink constant BLER target
	0.6 dB for 
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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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F.4
Derivation of Test Requirements (This clause is informative)

The Test Requirements in the present document have been calculated by relaxing the Minimum Requirements of the core specification using the Test Tolerances defined in clause F.2. When the Test Tolerance is zero, the Test Requirement will be the same as the Minimum Requirement. When the Test Tolerance is non-zero, the Test Requirements will differ from the Minimum Requirements, and the formula used for this relaxation is given in table F.4.

Table F.4.1: Derivation of Test Requirements (Transmitter tests)

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

	5.2 Maximum Output Power

	Power class 1 (33 dBm) 
Tolerance = +1/-3 dB

Power class 2 (27 dBm) 
Tolerance = +1/-3 dB

Power class 3 (24 dBm) 
Tolerance = +1/-3 dB

Power class 4 (21 dBm) 
Tolerance = ±2 dB
	0.7 dB
	Formula: Upper Tolerance limit + TT

 

Lower Tolerance limit – TT

For power classes 1-3:

Upper Tolerance limit = +1.7 dB
Lower Tolerance limit = -3.7 dB

For power class 4:

Upper Tolerance limit = +2.7 dB
Lower Tolerance limit = -2.7 dB

	5.3 Frequency Error


	The UE modulated carrier frequency shall be accurate to within 0.1 ppm compared to the carrier frequency received from the Node B.
	10 Hz
	Formula: modulated carrier frequency error + TT

modulated carrier frequency error = (0.1 ppm + 10 Hz).


	5.4.1 Open loop power control in the uplink
	Open loop power control tolerance ±9 dB (Normal)

Open loop power control tolerance ±12 dB (Normal)


	1.0 dB
	Formula: Upper Tolerance limit + TT

 

Lower Tolerance limit – TT

For Normal conditions:

Upper Tolerance limit = +10 dB
Lower Tolerance limit = -10 dB

For Extreme conditions:

Upper Tolerance limit = +13 dB
Lower Tolerance limit = -13 dB



	5.4.2 Inner loop power control in uplink
	See table 5.4.2.1 and 5,4,2,2
	0.25 dB

0.15 dB

0.2 dB

[0.3 dB]
	Formula: Upper Tolerance limit + TT

 

Lower Tolerance limit – TT

	5.4.3 Minimum Output Power

	UE minimum transmit power shall be less than –50 dBm
	1.0 dB
	Formula: 
UE minimum transmit power + TT

UE minimum transmit power = –49 dBm 

	5.4.4 Out-of-synchronisation handling of output power: 
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AB: -22 dB
BD: -28 dB
DE: -24 dB
EF: -18 dB
transmit ON/OFF time
200ms
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	0.4 dB
for 
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0 ms for timing measurement
	Formulas:
Ratio between A and B + TT
Ratio between B and D – TT 
Ratio between D and E – TT
Ratio between E and F + TT
transmit ON/OFF time + TT timing 
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 levels:
AB: -21.6 dB
BD: -28.4 dB
DE: -24.4 dB
EF: -17.6 dB

transmit ON/OFF time
200ms timing

Uncertainty of OFF power measurement is handled by Transmit OFF power test and uncertainty of ON power measurement is handled by Minimum output power test.



	5.5.1 Transmit OFF power (static case)

	Transmit OFF power shall be less than -56 dBm
	1.0 dB
	Formula: Transmit OFF power + TT
Transmit OFF power = –55dBm.

	5.5.2 Transmit ON/OFF time mask (dynamic case)
	Transmit ON power shall be the target value as defined in clause 5.5.2.2

Transmit OFF power shall be less than -56 dBm
	On power upper TT = 0.7 dB

On power lower TT = 1.0 dB 

Off power TT [ ] dB
	Formula for transmit ON power:

Transmit ON power target upper limit + On power upper TT

Transmit ON power target lower limit - On power lower TT

To calculate Transmit ON power target value range take the nominal TX power range from Table 5.5.2.3 then apply table 5.4.1.1 open limits then apply table 5.7.1 (only if there has been a transmission gap) then cap the upper value using table 5.2.1.
Formula for transmit OFF power: Transmit OFF power + Off power TT

Transmit OFF power = [ ]dBm

	5.6 Change of TFC: power control step size
	TFC step size = +5 to +9 dB
	0.3 dB
	Formula: Upper Tolerance limit + TT

 

Lower Tolerance limit – TT

Upper limit = -4.7 dB

Lower limit = -9.3 dB

	5.7 Power setting in uplink compressed mode
	Various
	TBD (Subset of 5.4.2)
	TBD

	5.8 Occupied Bandwidth


	The occupied channel bandwidth shall be less than 5 MHz based on a chip rate of 3.84 Mcps.
	0 kHz
	Formula: occupied channel bandwidth: + TT

occupied channel bandwidth = 5.0 MHz

	5.9 Spectrum emission mask

	Minimum requirement defined in TS25.101 Table 6.10.

The lower limit shall be (50 dBm / 3.84 MHz or which ever is higher.


	1.5 dB
	Formula: Minimum requirement + TT
Lower limit + TT

Add 1.5 to Minimum requirement entries in TS25.101 Table 6.10.

Zero test tolerance is applied for Additional requirements for Band II due to FCC regulatory requirements.

The lower limit shall be (48.5 dBm / 3.84 MHz or which ever is higher.

	5.10 Adjacent Channel Leakage Power Ratio (ACLR)

	If the adjacent channel power is greater than –50 dBm then the ACLR shall be higher than the values specified below.
	0.0 dB
	Formula: Absolute power threshold + TT

	
	Power Classes 3 and 4:

UE channel +5 MHz or -5 MHz, ACLR limit: 33 dB

UE channel +10 MHz or -10 MHz, ACLR limit: 43 dB 


	0.8 dB
	Formula: ACLR limit - TT

Power Classes 3 and 4:

UE channel +5 MHz or -5 MHz, ACLR limit: 32.2 dB

UE channel +10 MHz or -10 MHz, ACLR limit: 42.2 dB 

	5.11 Spurious Emissions

	
	
	Formula: Minimum Requirement+ TT
Add zero to all the values of Minimum Requirements in table 5.11.1a and 5.11.1b.

	
	Frequency Band
	Minimum Requirement
	
	Frequency Band
	Minimum Requirement

	
	9 kHz  f < 150 kHz
	36dBm
/1kHz
	0 dB
	9kHz ( f ( 1GHz
	36dBm
/1kHz

	
	150 kHz  f < 30 MHz
	36dBm
/10kHz
	 0 dB
	150 kHz  f < 30 MHz
	36dBm
/10kHz

	
	30 MHz  f < 1000 MHz
	36dBm
/100kHz
	 0 dB
	30 MHz  f < 1000 MHz
	36dBm
/100kHz

	
	1 GHz  f < 12.75 GHz
	30dBm
/1MHz
	0 dB
	1 GHz  f < 2.2 GHz
	30dBm
/1MHz

	
	
	
	 0 dB
	2.2 GHz  f < 4 GHz
	30dBm
/1MHz

	
	
	
	 0 dB
	4 GHz  f < 12.75 GHz
	30dBm
/1MHz

	
	1893.5 MHz < f < 1919.6 MHz
	41dBm
/300kHz
	 0 dB
	1893.5 MHz < f < 1919.6 MHz
	41dBm
/300kHz

	
	925 MHz  935 MHz f 
	67dBm
/100kHz
	 0 dB
	925 MHz  935 MHz f 
	67dBm
/100kHz

	
	935 MHz < f  960 MHz
	79dBm
/100kHz
	 0 dB
	935 MHz < f  960 MHz
	79dBm
/100kHz

	
	1805 MHz  1880 MHz f 
	71dBm
/100kHz
	0 dB
	1805 MHz  1880 MHz f 
	71dBm
/100kHz

	5.12 Transmit Intermodulation


	Intermodulation Product
5MHz
       -31 dBc
10MHz
 -41 dBc 

CW Interferer level = -40 dBc
	0 dB
	Formula: CW interferer level – TT/2

Intermod Products limits remain unchanged.

CW interferer level = -40 dBc

	5.13.1 Transmit modulation: EVM
	The measured EVM shall not exceed 17.5%.
	0%
	Formula: EVM limit + TT

EVM limit = 17.5 %

	5.13.2 Transmit modulation: peak code domain error
	The measured Peak code domain error shall not exceed ‑15 dB.
	1.0 dB
	Formula: Peak code domain error + TT

Peak code domain error = -14 dB


Table F.4.2: Derivation of Test Requirements (Receiver tests)
	Test 
	Minimum Requirement in TS 25.101
	Test Tolerance
(TT)
	Test Requirement in TS 34.121

	6.2 Reference sensitivity level

	Îor = -106.7 dBm / 3.84 MHz

DPCH_Ec = 117 dBm / 3.84 MHz

BER limit = 0.001
	0.7 dB
	Formula:  Îor+ TT




DPCH_Ec + TT

BER limit unchanged

Îor = 


-106 dBm / 3.84 MHz

DPCH_Ec  = 
-116.3 dBm / 3.84 MHz



	6.3 Maximum input level
	-25 dBm Ior

-19 dBc DPCH_Ec/Ior
	0.7 dB
	Formula: Ior-TT

Ior = -25.7 dBm

	6.4 Adjacent Channel Selectivity

	Îor = -92.7 dBm / 3.84 MHz

DPCH_Ec = 103 dBm / 3.84 MHz

Ioac (modulated) = -52 dBm/3.84 MHz

BER limit = 0.001
	0 dB
	Formula: Îor unchanged


DPCH_Ec unchanged

                Ioac – TT

BER limit unchanged

Ioac = -52 dBm/3.84 MHz



	6.5 Blocking Characteristics


	See Table 6.5.3 and 6.5.4. in TS34.121

BER limit = 0.001
	0 dB
	Formula: 
I blocking (modulated) - TT (dBm/3.84MHz)

I blocking (CW) - TT (dBm)

BER limit unchanged



	6.6 Spurious Response


	Iblocking(CW) –44 dBm

Fuw:
Spurious response frequencies
BER limit = 0.001
	0 dB
	Formula: I blocking (CW) - TT (dBm)

Fuw unchanged

BER limit unchanged

Iblocking(CW) = -44 dBm



	6.7 Intermodulation Characteristics


	Iouw1 (CW)           -46 dBm

Iouw2 (modulated) –46 dBm / 3.84 MHz

Fuw1 (offset)
10
MHz

Fuw2 (offset)
20
MHz 

Ior = -103.7 dBm/3.84 MHz

DPCH_Ec = -114 dBm/3.84
BER limit = 0.001
	0 dB
	Formula: Ior + TT


DPCH_Ec + TT


Iouw1 level unchanged


Iouw2 level unchanged


BER limit unchanged.
Ior = -114 dBm


BER limit. = 0.001

	6.8 Spurious Emissions

	
	
	Formula: Maximum level + TT
Add zero to all the values of Maximum Level in table 6.8.1.

	
	Frequency Band
	Maximum level
	
	Frequency Band
	Maximum level

	
	9kHz ( f ( 1GHz
	-57dBm
/100kHz
	0 dB
	9kHz ( f ( 1GHz
	-57dBm
/100kHz

	
	1GHz ( f ( 12.75GHz
	-47dBm
 /1MHz
	0 dB
	1GHz ( f ( 2.2GHz
	-47dBm
 /1MHz

	
	
	
	
	
	

	
	
	
	0 dB
	2.2GHz ( f ( 4GHz
	-47dBm
 /1MHz

	
	
	
	0 dB
	4GHz ( f ( 12.75GHz
	-47dBm
 /1MHz

	
	1920MHz ( f ( 1980MHz
	-60dBm
/3.84MHz
	0 dB
	1920MHz ( f ( 1980MHz
	-60dBm
/3.84MHz

	
	2110MHz ( f ( 2170MHz
	-60dBm
/3.84MHz
	0 dB
	2110MHz ( f ( 2170MHz
	-60dBm
/3.84MHz


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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	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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	Formulas:
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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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	Formulas:
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	7.7.2 Combining of TPC commands Test 2
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	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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	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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Table F.4.4: Derivation of Test Requirements (RRM tests)
	Test 
	Test Parameters in TS 25.133
	Test Tolerance
(TT)
	Test Requirement in TS 34.121

	8.2 Idle Mode Tasks
	
	
	

	8.2.2 Cell Re-Selection
	
	
	

	8.2.2.1 Scenario 1: Single carrier case
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	8.2.2.2 Scenario 2: Multi carrier case
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	8.2.3 UTRAN to GSM Cell Re-Selection
	TBD
	
	

	8.2.3.1 Scenario 1: Both UTRA and GSM level changed
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	8.2.3.2 Scenario 2: Only UTRA level changed
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	8.2.4 FDD/TDD cell re-selection
	TBD
	
	

	8.3 UTRAN Connected Mode Mobility
	TBD
	
	

	8.3.1 FDD/FDD Soft Handover
	TBD
	
	

	8.3.2 FDD/FDD Hard Handover
	TBD
	
	

	8.3.3 FDD/TDD Handover
	TBD
	
	

	8.3.4 Inter-system Handover form UTRAN FDD to GSM
	TBD
	
	

	8.3.5 Cell Re-selection in CELL_FACH
	
	
	

	8.3.5.1 One frequency present in the neighbour list
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	8.3.5.2 Two frequencies present in the neighbour list
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	8.3.6 Cell Re-selection in CELL_PCH
	
	
	

	8.3.6.1 One frequency present in the neighbour list
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	8.3.6.2 Two frequencies present in the neighbour list
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	8.3.7 Cell Re-selection in URA_PCH
	
	
	

	8.3.7.1 One frequency present in the neighbour list
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	8.3.7.2 Two frequencies present in the neighbour list
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	8.4 RRC Connection Control
	TBD
	
	

	8.4.1 RRC Re-establishment delay
	TBD
	
	

	8.4.2 Random Access
	TBD
	
	

	8.5 Timing and Signalling Characteristics
	TBD
	
	

	8.5.1 UE Transmit Timing
	TBD
	
	

	8.6 UE Measurements Procedures
	TBD
	
	

	8.6.1 FDD intra frequency measurements
	TBD
	
	

	8.6.1.1 Event triggered reporting in AWGN propagation conditions
	TBD
	
	

	8.6.1.2 Event triggered reporting of multiple neighbours in AWGN propagation condition
	TBD
	
	

	8.6.1.3 Event triggered reporting of two detectable neighbours in AWGN propagation condition
	TBD
	
	

	8.6.1.4 Correct reporting of neighbours in fading propagation condition
	TBD
	
	

	8.6.2 FDD inter frequency measurements
	TBD
	
	

	8.6.2.1 Correct reporting of neighbours in AWGN propagation condition
	TBD
	
	

	8.6.2.2 Correct reporting of neighbours in Fading propagation condition
	TBD
	
	

	8.6.3 TDD measurements
	TBD
	
	

	8.6.3.1Correct reporting of TDD neighbours in AWGN propagation condition
	TBD
	
	

	8.7 Measurements Performance Requirements
	TBD
	
	

	8.7.1 CPICH RSCP
	TBD
	
	

	8.7.1.1 Intra frequency measurements accuracy
	TBD
	
	

	8.7.1.2 Inter frequency measurement accuracy
	TBD
	
	

	8.7.2 CPICH Ec/Io
	TBD
	
	

	8.7.1.1 Intra frequency measurements accuracy
	TBD
	
	

	8.7.1.2 Inter frequency measurement accuracy
	TBD
	
	

	8.7.3A UTRA Carrier RSSI
	TBD
	
	

	8.7.3B Transport channel BLER
	TBD
	
	

	8.7.3C UE Transmitted power
	Accuracy upper limit

Accuracy lower limit

Depends on PUEMAX see table 8.7.3C.2.1
	0.7 dB
	Formula: Upper accuracy limit + TT

 

Lower accuracy limit – TT

Add and subtract TT to all the values in table 8.7.3C.2.1.

	8.7.4 SFN-CFN observed time difference
	TBD
	
	

	8.7.5 SFN-SFN observed time difference
	TBD
	
	

	8.7.6 UE Rx-Tx time difference
	Io –10.9 dB = Ioc,
Test 1: Io = -94 dBm

Test2 : Io = -72dBm

Test3 : Io = -50dBm

Timing Accuracy ( 1.5 chip 
	1 dB for Ioc

0.3 dB for Ior/Ioc

[0.5 chip for timing accuracy]
	Test 1: Io = -92.7 dBm, 

Ioc = ‑103.6 dBm

Formula:

Ioc*(1-TTIoc+ (Ior/Ioc-TTIor/Ioc)) (
 -94

Test 2: unchanged (no critical RF parameters)

Test 3: Io = -51.3 dBm, Ioc = ‑62.2 dBm

Formula:

Ioc*(1+TTIoc+ (Ior/Ioc+TTIor/Ioc)) ( -50

Timing accuracy [(2.0] chip

Formulas:

Upper limit +TT

Lower limit –TT

	8.7.7 Observed time difference to GSM cell
	TBD
	
	

	8.7.8 P-CCPCH RSCP
	TBD
	
	


F.6.2
Statistical testing of RRM delay performance
F.6.2.1
Test Method

Each test is performed in the following manner:

a)
Setup the required test conditions.
b)
Measure the delay repeated times. Start each repetition after sufficient time, such that each delay test is independent from the previous one. The delay-times, measured, are simplified to: 

a good delay, if the measured delay is ≤ limit.

a bad delay, if the measured delay is > limit

c)
Record the number of delays (ns), tested, and the number of bad delays (ne)

d)
Stop the test at an early pass or an early fail event.

e)
Once the test is stopped, decide according to the pass fail decision rules ( subclause F.6.2.7)
F.6.2.2
Bad Delay Ratio (ER)

The Bad Delay Ratio (ER) is defined as the ratio of bad delays (ne) to all delays (ns).
(1-ER is the success ratio)

F.6.2.3
Test Criteria

The test shall fulfil the following requirements:
a)
good pass fail decision

1)
to keep reasonably low the probability (risk) of passing a bad unit for each individual test;
2)
to have high probability of passing a good unit for each individual test;

b)
good balance between test-time and statistical significance

3)
to perform measurements with a high degree of statistical significance;

4)
to keep the test time as low as possible.
F.6.2.4
Calculation assumptions 

F.6.2.4.1
Statistical independence

It is arranged by test conditions, that bad delays are independent statistical events. 

F.6.2.4.2
Applied formulas

The specified ER is 10% in most of the cases. This stipulates to use the binomial distribution to describe the RRM delay statistics. With the binomial distribution optimal results can be achieved. However the inverse cumulative operation for the binomial distribution is not supported by standard mathematical tools. The use of  the Poisson or Chi Square Distribution requires ER(0. Using one of this distributions instead of the binomial distribution gives sub-optimal results in the conservative sense: a pass fail decision is done later than optimal and with a lower wrong decision risk than predefined. 

The formulas, applied to describe the RRM delay statistics test, are based on the following experiment: 

(1) After having observed a certain  number of bad delays (ne) the number of all delays  (ns) are counted to calculate ER. Provisions are made (note 1) such that the complementary experiment is valid as well: 

(2) After a certain number of delays (ns) the number of bad delays (ne), occurred, are counted to calculate ER.

Experiment (1) stipulates to use the Chi Square Distribution with degree of freedom ne: 2*dchisq(2*NE,2*ne).

Experiment (2) stipulates to use the Poisson Distribution: dpois(ne,NE)

(NE: mean value  of the distribution)

To determine the early stop conditions, the following inverse cumulative operation is applied: 

0.5 * qchisq(D,2*ne) for experiment (1) and (2)

D: wrong decision risk per test step

Note:
Other inverse cumulative operations are available, however only this is suited for experiment (1) and (2).

F.6.2.4.3
Approximation of the distribution

The test procedure is as follows:

During a running measurement for a UE  ns (Number of Delays)  and ne (Number of bad delays) are accumulated and  from this the preliminary ER is calculated. Then  new samples up to the next bad delay are taken. The entire past and the new samples are basis for the next preliminary ER. Depending on the result at every step, the UE can pass, can fail or must continue the test.

As early pass- and early fail-UEs leave the statistical totality under consideration, the experimental conditions are changed every step resulting in a distribution that is truncated more and more towards the end of the entire test. Such a distribution can not any more be handled analytically. The unchanged distribution is used as an approximation to calculate the early fail and early pass bounds.

F.6.2.5
Definition of good pass fail decision.

This is defined by the probability of wrong decision F at the end of the test. The probability of a correct decision is 1- F.

The probability (risk) to fail a good DUT shall be ≤ F according to the following definition: A DUT is failed, accepting a probability of ≤ F that the DUT is still better than the specified bad delay ratio (Test requirement).

The probability (risk) to pass a bad DUT shall be ≤ F according to the following definition: A DUT is passed, accepting a probability of ≤ F that the DUT is still worse than M times the specified bad delay ratio. (M>=1 is the bad DUT factor).

This definitions lead to an early pass and an early fail limit:

Early fail: er≥ erlimfail 
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Early pass: er ≤ erlimbadpass
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For ne ≥1

With 

er (normalized ER): ER according to F.6.2.2 divided by specified ER

D: wrong decision probability for a test step . This is a numerically evaluated fraction of F, the wrong decision probability at the end of the test.  see table F.6.2.6.1

ne: Number of bad delays

M: bad DUT factor see table F.6.2.6.1

qchisq: inverse cumulative chi squared distribution

F.6.2.6
Good balance between test-time and statistical significance

Two independent test parameters are introduced into the test and shown in Table F.6.2.6.1. These are  the obvious basis of test time and statistical significance. From them four dependent test parameters are derived.

Table F.6.2.6 independent and dependent test parameters

	Independent test parameters
	Dependent test parameters

	Test Parameter
	Value
	Reference
	Test parameter
	Value
	Reference

	Bad DUT factor M 
	[1.5]
	Table F.6.1.8
	Early pass/fail condition
	Curves
	Subclause F.6.2.5

Figure 6.2.9

	Final probability of wrong pass/fail decision F
	[5%]
	Table F.6.2.8
	Target number of bad delays 
	[154]
	Table 6.2.8

	
	
	
	Probability of wrong pass/fail decision per test step D
	[0.6 %]


	

	
	
	
	Test limit factor TL
	[1.236] 
	Table 6.2.8


F.6.2.7
Pass fail decision rules

The required confidence level 1-F (= correct decision probability) shall be achieved. This is fulfilled at an early pass or early fail event. Sum up the number of all delays (ns) and the number of  bad delays from the beginning of the test and calculate:

 ER1 (including the artificial error at the beginning of the test (Note 1))and

 ER0 (excluding the artificial error at the beginning of the test (Note 1)). 

If ER0 is on or above the early fail limit, fail the DUT.

If ER1 is on or below the early pass limit, pass the DUT.

           Otherwise continue the test

F.6.2.8
Test conditions for RRM delay tests and Combining of TPC commands test 1
Table F.6.2.8: Test conditions for a single RRM delay tests and Combining of TPC commands test 1
	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]























�PAGE \# "'Page: '#'�'"  �� � HYPERLINK "http://www.3gpp.org/ftp/Information/DocNum_FTP_structure_V3.zip" ��Document numbers� are allocated by the Working Group Secretary.  


�PAGE \# "'Page: '#'�'"  �� Enter the specification number in this box. For example, 04.08 or 31.102. Do not prefix the number with anything . i.e. do not use "TS", "GSM" or "3GPP" etc.


�PAGE \# "'Page: '#'�'"  �� Enter the CR number here. This number is allocated by the 3GPP support team.  It consists of at least three digits, padded with leading zeros if necessary.


�PAGE \# "'Page: '#'�'"  �� Enter the revision number of the CR here. If it is the first version, use a "-".


�PAGE \# "'Page: '#'�'"  �� Enter the version of the specification here. This number is the version of the specification to which the CR will be applied if it is approved. Make sure that the latest version of the specification (of the relevant release) is used when creating the CR. If unsure what the latest version is, go to � HYPERLINK "http://www.3gpp.org/3G_Specs/3G_Specs.htm" ��� � HYPERLINK "http://www.3gpp.org/specs/specs.htm" ��http://www.3gpp.org/specs/specs.htm�.


�PAGE \# "'Page: '#'�'"  �� For help on how to fill out a field, place the mouse pointer over the special symbol closest to the field in question.


�PAGE \# "'Page: '#'�'"  �� Mark one or more of the boxes with an X.


�PAGE \# "'Page: '#'�'"  �� SIM / USIM / ISIM applications.


�PAGE \# "'Page: '#'�'"  �� Enter a concise description of the subject matter of the CR. It should be no longer than one line.  Do not use redundant information such as "Change Request number xxx to 3GPP TS xx.xxx".


�PAGE \# "'Page: '#'�'"  �� Enter the source of the CR. This is either (a) one or several companies or, (b) if a (sub)working group has already reviewed and agreed the CR, then list the group as the source.


�PAGE \# "'Page: '#'�'"  �� Enter the acronym for the work item which is applicable to the change. This field is mandatory for category F, B & C CRs for release 4 and later. A list of work item acronyms can be found in the 3GPP work plan. See � HYPERLINK "http://www.3gpp.org/ftp/information/work_plan/" ��http://www.3gpp.org/ftp/information/work_plan/� .�The list is also included in a MS Excel file included in the zip file containing the CR cover sheet template.


�PAGE \# "'Page: '#'�'"  �� Enter the date on which the CR was last revised.  Format to be interpretable by English version of MS Windows ® applications, e.g. 19/02/2002.


�PAGE \# "'Page: '#'�'"  �� Enter a single letter corresponding to the most appropriate category listed below. For more detailed help on interpreting these categories, see the Technical Report � HYPERLINK "http://www.3gpp.org/ftp/Specs/archive/21_series/21.900/" ��21.900� "TSG working methods".


�PAGE \# "'Page: '#'�'"  �� Enter a single release code from the list below.


�PAGE \# "'Page: '#'�'"  �� Enter text which explains why the change is necessary.


�PAGE \# "'Page: '#'�'"  �� Enter text which describes the most important components of the change. i.e. How the change is made.


�PAGE \# "'Page: '#'�'"  �� Enter here the consequences if this CR was to be rejected. It is necessary to complete this section only if the CR is of category "F" (i.e. correction).


�PAGE \# "'Page: '#'�'"  �� Enter the number of each clause which contains changes.


�PAGE \# "'Page: '#'�'"  �� Tick "yes" box if any other specifications are affected by this change.  Else tick "no".  You MUST fill in one or the other.


�PAGE \# "'Page: '#'�'"  �� List here the specifications which are affected or the CRs which are linked.


�PAGE \# "'Page: '#'�'"  �� Enter any other information which may be needed by the group being requested to approve the CR. This could include special conditions for it's approval which are not listed anywhere else above.


�PAGE \# "'Page: '#'�'"  �� This is an example of pop-up text.





CR page 1

_1104742025.unknown

_1093090326.unknown

_1093090349.unknown

_1075010988.unknown

_1075010987.unknown

_1075010986.unknown

_1075010924.unknown

_1075010951.unknown

_1075010985.unknown

_1075010933.unknown

_1049278766.unknown

_1075010901.unknown

_1049278727.unknown

_1049184987.unknown

_1049185164.unknown

_1037685671.unknown

_1041014560.unknown

_1005583870.unknown

_1031488012.unknown

_1005583869.unknown

