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5.13.2CA
Relative Code Domain Error for HS-DPCCH and E-DCH with 16QAM for DC-HSUPA

5.13.2CA.1
Definition and applicability

The Relative Code Domain Error is computed by projecting the error vector (as defined in TS 25.101 [1] 6.8.2) onto the code domain for each of the two assigned channel frequences. Only the code channels with non-zero betas in the composite reference waveform are considered for this requirement. The Relative Code Domain Error for every non-zero beta code in the domain is defined as the ratio of the mean power of the projection onto that non-zero beta code, to the mean power of the non-zero beta code in the composite reference waveform. This ratio is expressed in dB. The measurement interval is one timeslot except when the mean power between slots is expected to change whereupon the measurement interval is reduced by 25 μs at each end of the slot.
The Relative Code Domain Error is affected by both the spreading factor and beta value of the various code channels in the domain. The Effective Code Domain Power (ECDP) is defined to capture both considerations into one parameter. It uses the Nominal CDP ratio (as defined in TS25101 [1] 6.2.3), and is defined as follows for each used code, k, in the domain:

ECDPk = (Nominal CDP ratio)k + 10*log10(SFk/256)

The requirements for Relative Code Domain Error are not applicable when either or both of the following channel combinations occur:

-
when the ECDP of any code channel is < -30dB.

-
when the nominal code domain power of any code channel is < -30 dB

The requirement for Relative Code Domain Error also does not apply for the PRACH preamble and message parts.

The requirements and this test apply for Release 9 and later releases to all types of UTRA for the FDD UE that support HSDPA and Dual Cell E-DCH.
5.13.2CA.2
Minimum Requirements

When 16QAM is used on any of the UL code channels, the Relative Code Domain Error of the codes not using 16QAM shall meet the requirements in Table 5.13.2CA.1 for the parameters specified in Table 5.13.2CA.3.
Table 5.13.2CA.1: Relative Code Domain Error minimum requirement, codes not using 16QAM

	ECDP dB
	Relative Code Domain Error dB

	-22 < ECDP
	≤ -18

	-30 ≤ ECDP ≤ -22
	≤ -40 - ECDP

	ECDP < -30
	No requirement


When 16QAM is used on any of the UL code channels; the Nominal CDP-Ratio-weighted average of the Relative Code Domain Errors measured individually on each of the codes using 16QAM in that carrier shall meet the requirements in Table 5.13.2CA.2 for the parameters specified in Table 5.13.2CA.3. The Nominal CDP Ratio-weighted average of the Relative Code Domain Errors means the sum  
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For the purposes of evaluating the requirements specified in Table 5.13.2CA.2, the ECDP value is determined as the minimum of the individual ECDP values corresponding to the codes using 16QAM. 

Table 5.13.2CA.2: Relative Code Domain Error minimum requirement, with 16QAM used

	ECDP dB
	Average Relative Code Domain Error dB

	-25.5 < ECDP
	≤ -18

	-30 ≤ ECDP ≤ -25.5
	≤ -43.5 – ECDP

	ECDP < -30
	No requirement


Table 5.13.2CA.3: Parameters for Relative Code Domain Error, with 16QAM used
	Parameter
	Unit
	Level

	UE Output Power, 16QAM
	dBm
	( -30

	Operating conditions
	
	Normal conditions

	Power control step size
	dB
	1

	Measurement period
(Note 1)
	PRACH
	Chips
	3904

	
	Any DPCH
	
	From 1280 to 2560
(Note 2)

	Note 1:
Less any 25 μs transient periods

Note 2:
The longest period over which the nominal power remains constant


The normative reference for this requirement is TS 25.101 [1] clause 6.8.3a.

5.13.2CA.3
Test purpose

To verify that the Relative Code Domain Error does not exceed the values in table 5.13.2CA.6 for the beta values defined in table 5.13.2CA.5.

5.13.2CA.4
Method of test

5.13.2CA.4.1
Initial conditions

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

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

1)
Connect the SS (node B emulator) to the UE antenna connector as shown in figure A.41.

2)
The UL Reference Measurement Channel and the DL Fixed Reference Channels (FRC H-Set 3A,16QAM) are specified in Annex C.2.6 and C.8.1.1.

3)
An E-DCH call is set up according to TS 34.108 [3] 7.3.14, with the following exceptions in the RADIO BEARER SETUP messages. These exceptions allow the beta values to be set according to table C.11.A.1 and each UL physical channel to be at constant power at the start of the measurement. RF parameters are set up according to table E.5A.1A. Settings for the serving cell are defined in table 5.13.2CA.5. Uplink SRB for DCCH mapped on E-DCH and downlink SRB for DCCH on DCH. E-DCH is configured with 2ms TTI.
4)
Enter the UE into loopback test mode 1 looping back HSDPA to E-DCH and start the loopback test.

See TS 34.109 [4] clauses 5.3.2.3 and 5.3.2.6 for details regarding loopback test mode for HSDPA and E-DCH.

Table 5.13.2CA.4: Contents of RADIO BEARER SETUP message: AM or UM (E-DCH and HSDPA)

	Information Element
	Value/Remark

	CHOICE channel requirement
	Uplink DPCH info

	         - Power Control Algorithm
	Algorithm2

	         - ACK
	Value used in test: see Table C.11A.1.2

	         - NACK
	Value used in test: see Table C.11A.1.2

	         - Ack-Nack repetition factor
	3 (required for continuous HS-DPCCH signal)

	E-DCH info
	

	    - E-DPCCH info
	

	      - E-DPCCH/DPCCH power offset
	Value used in test: see Table C.11A.1.2

	     - E-TFC Boost Info
	

	          - E-TFCI boost
	Value used in test: see Table C.11A.1.2

	          - Delta T2TP
	15 dB

	    - UL 16QAM settings
	

	      - BetaEd gain E-AGCH table selection
	1

	Downlink HS-PDSCH Information
	

	    - Measurement Feedback Info
	

	            - CQI Feedback cycle, k
	4 ms

	            - CQI repetition factor
	2 (required for continuous HS-DPCCH signal)

	            - CQI
	Value used in test: see Table C.11A.1.2


Table 5.13.2CA.5: Settings for the serving cell during the measurement of Relative Code Domain Error with HS-DPCCH and E-DCH
	Parameter
	Unit
	Cell 1

	Cell type
	
	Serving cell

	UTRA RF Channel Number
	
	As defined in clause 5.13.2CA.4.1

	Qqualmin
	dB
	-24

	Qrxlevmin
	dBm
	-115

	UE_TXPWR_MAX_RACH
	dBm
	+21

	Îor (see notes 1 and 2)
	dBm/3.84 MHz
	-86

	NOTE 1:
The power level is specified in terms of Îor instead of CPICH_RSCP because RSCP is a receiver measurement, whereas the SS can only set Îor.

NOTE 2:
The cell fulfils TS 25.304, 5.2.3.1.2.


5.13.2CA.4.2
Procedure

1)
 Set the Absolute Grant according to Table C.11A.1.2.

2) The SS starts transmitting HSDPA and the UE loops the received data back on E-DCH.

3) Generate suitable TPC commands from the SS to set the output power of each of the two carriers to be in the range 15dBm 2dB.

4)
Confirm that the E-TFCI transmitted by the UE is equal to the target E-TFCI in Table C.11A.1.2. If the E-TFCI transmitted by the UE is not equal to the target E-TFCI, then fail the UE.

5)
Measure the Relative Code Domain Error of the DPCCH, HS-DPCCH, E-DPCCH and E-DPDCH(s) on each of the two assigned channel frequencies.

6)
Set the power level of each of the two carriers to –18 dBm or send down power control commands (1 dB step size should be used) to the UE until the power level of each of the two carriers is –18 dBm with ( 2 dB tolerance.

7)
Measure the Relative Code Domain Error of the DPCCH, HS-DPCCH, E-DPCCH and E-DPDCH(s) on each of the two assigned channel frequencies.

5.13.2CA.5
Test requirements

For the ECDP of each code measured in steps 5) and 7) the Relative Code Domain Error shall not exceed the value given in table 5.13.2CA.7 and table 5.13.2CA.8.

Table 5.13.2CA.6: Nominal ECDP ratios
	Sub-Test in Table C.11A.1.2
	UL frequency 
	Code
	Nominal Code Domain Power
	Spreading Factor
	Nominal ECDP

	1
	Primary
	DPCCH
	-24,0
	256
	-24,0

	
	
	DPDCH
	-
	-
	-

	
	
	HS-DPCCH
	-21,9
	256
	-21,9

	
	
	E-DPCCH
	-15,9
	256
	-15,9

	
	
	E-DPDCH (SF/2)
	-4,9
	2
	-26,0

	
	
	E-DPDCH (SF/4)
	-7,9
	4
	-26,0

	
	Secondary
	DPCCH
	-23,9
	256
	-23,9

	
	
	DPDCH
	-
	-
	-

	
	
	HS-DPCCH
	-
	-
	-

	
	
	E-DPCCH
	-15,9
	256
	-15,9

	
	
	E-DPDCH (SF/2)
	-4,9
	2
	-26,0

	
	
	E-DPDCH (SF/4)
	-7,9
	4
	-26,0


NOTE:
The nominal ECDP ratios given above are calculated from the nominal beta factors and are for general information to indicate the test coverage. The actual ECDP to use in the test for each code shall be based on the measured code domain power. The accuracy of the code domain powers is tested separately in 5.2E.

Table 5.13.2CA.7: Relative Code Domain Error test requirement, codes not using 16QAM

	ECDP dB
	Average Relative Code Domain Error dB

	-22 < ECDP
	≤ -17.5

	-30 ≤ ECDP ≤ -22
	≤ -39.5 - ECDP

	ECDP < -30
	No requirement


Table 5.13.2CA.8: Relative Code Domain Error test requirement, with 16QAM used

	ECDP dB
	Average Relative Code Domain Error dB

	-25.5 < ECDP
	≤ -17.5

	-30 ≤ ECDP ≤ -25.5
	≤ -43.0 – ECDP

	ECDP < -30
	No requirement


NOTE 1:
For the measurement points in which UE uses 16QAM modulation the correction factor in the measurements  shall be applied to the  ed value used to compute the Nominal CDP equal to {A1*(0.4472)^2 + A2*(1.3416)^2+ A3*(-0.4472)^2 + A4*(-1.3416)^2}1/2 where A1, A2, A3 and A4 are the fractions of symbols (00, 01, 10, 11 respectively) transmitted during the test.

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.

< End of changed section >

< Beginning of changed section >

F.1.2
Measurement of transmitter

Table F.1.2: Maximum Test System Uncertainty for transmitter tests

	Clause
	Maximum Test System Uncertainty
	Derivation of Test System Uncertainty

	5.2 Maximum Output Power
	0,7 dB
	

	5.2A Maximum Output Power with HS-DPCCH (Release 5 only)
	0,7 dB
	

	5.2AA Maximum Output Power with HS-DPCCH (Release 6 and later)
	0,7 dB
	

	5.2B Maximum Output Power with HS-DPCCH and E-DCH
	0,7 dB
	

	5.2BA UE Maximum Output Power for DC-HSUPA
	0,7 dB
	The accuracy over two carriers is the same as over one carrier

	5.2C UE relative code domain power accuracy
	For 0 dB ≥ -10 dB CDP 0.2 dB

For -10 dB ≥ -15 dB CDP 0.3 dB

For -15 dB ≥ -20 dB CDP 0.4 dB
	This accuracy is based on the linearity of the code domain power measurement of the test equipment.

	5.2D UE Relative Code Domain Power Accuracy with HS-DPCCH and E-DCH
	For 0 dB ≥ -10 dB CDP 0.2 dB

For -10 dB ≥ -15 dB CDP 0.3 dB

For -15 dB ≥ -20 dB CDP 0.4 dB
	This accuracy is based on the linearity of the code domain power measurement of the test equipment.

	5.2DA UE Relative Code Domain Power Accuracy for DC-HSUPA with QPSK
	For 0 dB ≥ -10 dB CDP 0.2 dB

For -10 dB ≥ -15 dB CDP 0.3 dB

For -15 dB ≥ -20 dB CDP 0.4 dB
	This accuracy is based on the linearity of the code domain power measurement of the test equipment.

	5.2E UE Relative Code Domain Power Accuracy for HS-DPCCH and E-DCH with 16QAM
	For 0 dB ≥ -10 dB CDP 0.2 dB

For -10 dB ≥ -15 dB CDP 0.3 dB

For -15 dB ≥ -20 dB CDP 0.4 dB

For -20 dB ≥ -30 dB CDP 0.5 dB
	This accuracy is based on the linearity of the code domain power measurement of the test equipment.

	5.3 Frequency Error
	±10 Hz
	

	5.3A Frequency Error for DC-HSUPA
	±10 Hz per carrier
	

	5.4.1 Open loop power control in uplink
	1,0 dB
	The uncertainty of this test is a combination of the downlink level setting error and the uplink power measurement that are uncorrelated.

Formula = SQRT(source_level_error2 + power_meas_error2)

	5.4.1A Open Loop Power Control in the Uplink for DC-HSUPA
	1,0 dB per carrier
	The uncertainty of this test is a combination of the downlink level setting error and the uplink power measurement that are uncorrelated.

Formula = SQRT(source_level_error2 + power_meas_error2)

	5.4.2 Inner loop power control in the uplink
	The test system uncertainty is the function of the UE transmitter power control range for each combination of the step size and number of steps.

For 0 dB and 1 dB range 0,1 dB

For a nominal 2 dB range 0,15 dB

For a nominal 3 dB range 0,2 dB

For a greater than 3 dB range 0,3 dB
	This accuracy is based on the linearity of the absolute power measurement of the test equipment.

	5.4.2A Inner Loop Power Control in the Uplink for DC-HSUPA
	The test system uncertainty is the function of the UE transmitter power control range for each combination of the step size and number of steps.

For 0 dB and 1 dB range 0,1 dB per carrier

For a nominal 2 dB range 0,15 dB per carrier

For a nominal 3 dB range 0,2 dB per carrier

For a greater than 3 dB range 0,3 dB per carrier
	This accuracy is based on the linearity of the absolute power measurement of the test equipment.

	5.4.3 Minimum Output Power
	1,0 dB
	Measured on a static signal

	5.4.3A Minimum Output Power for DC-HSUPA
	1,0 dB
	Measured on a static signal

	5.4.4 Out-of-synchronisation handling of output power: 
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	0,4 dB
	0.1 dB uncertainty in DPCCH 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 DPCCH_Ec/Ior ratio. The absolute error of the AWGN Ioc is not important but is specified as 1.0 dB

	5.4.4A Out-of-synchronisation handling of output power for UE which supports type 1 for DCH: 
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	0,4 dB
	0.1 dB uncertainty in DPCCH 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 DPCCH_Ec/Ior ratio. The absolute error of the AWGN Ioc is not important but is specified as 1.0 dB

	5.5.1 Transmit OFF Power: (static case)
	1,0 dB
	Measured on a static signal

	5.5.2 Transmit ON/OFF time mask (dynamic case)
	On power +0,7 dB / -1,0 dB 

Off power (dynamic case) TBD
	Assume asymmetric meas error -1.0 dB / 0.7 dB comprising RSS of: -0.7 dB downlink error plus -0.7 dB meas error, and +0.7 dB for upper limit (assume UE won't go above 24 nominal).

For the off power, the accuracy of a two-pass measurement needs to be analysed.

	5.6 Change of TFC: power control step size (7 dB step)
	0,3 dB relative over a 9 dB range
	

	5.7 Power setting in uplink compressed mode:-
UE output power
	A subset of 5.4.2.
	

	5.7A HS-DPCCH
	The test system uncertainty is the function of the UE transmitter power range for each step size on the HS-DPCCH channel.

For 0 dB and 1 dB range 0,1 dB

For a nominal 2 dB range 0,15 dB

For a nominal 3 dB range 0,2 dB

For a greater than 3 dB range 0,3 dB
	This accuracy is based on the linearity of the absolute power measurement of the test equipment.

	5.8 Occupied Bandwidth
	100 kHz
	Accuracy = 3*RBW. Assume 30 kHz bandwidth.

	5.8A Occupied Bandwidth for DC-HSUPA
	100 kHz
	Accuracy = 3*RBW. Assume 30 kHz bandwidth.

	5.9 Spectrum emission mask 
	1,5 dB
	

	5.9A Spectrum emission mask with HS-DPCCH
	1,5 dB


	

	5.9B Spectrum emission mask with E-DCH
	1,5 dB


	

	5.9C Additional Spectrum Emission Mask for DC-HSUPA
	1,5 dB
	

	5.10 ACLR
	5 MHz offset: 0,8 dB

10 MHz offset: 0,8 dB
	

	5.10A ACLR with HS-DPCCH
	5 MHz offset: 0,8 dB

10 MHz offset: 0,8 dB
	

	5.10B ACLR with E-DCH
	5 MHz offset: 0,8 dB

10 MHz offset: 0,8 dB
	

	5.10C ACLR with E-DCH for DC-HSUPA
	7.5 MHz offset: 0,8 dB

12.5 MHz offset: 0,8 dB
	

	5.11 Spurious emissions
	2,0 dB for UE and coexistence bands for results ≥ ‑60 dBm

3,0 dB for results < -60 dBm

Outside above:

f2.2GHz: ± 1.5 dB

2.2 GHz < f 4 GHz:

± 2.0 dB

f > 4 GHz: ±4.0 dB
	

	5.11A Spurious emissions for DC-HSUPA
	2,0 dB for UE and coexistence bands for results ≥ ‑60 dBm

3,0 dB for results < -60 dBm

Outside above:

f2.2GHz: ± 1.5 dB

2.2 GHz < f 4 GHz:

± 2.0 dB

f > 4 GHz: ±4.0 dB
	

	5.12 Transmit Intermodulation
	2.2 dB
	CW Interferer error is 0.7 dB for the UE power RSS with 0.7 dB for CW setting = 1.0 dB

Measurement error of intermod product is 0.7 dB for UE power RSS with 0.7 dB for relative = 1.0 dB

Interferer has an effect of 2 times on the intermod product so overall test uncertainty is 2*1.0 RSS with 1.0 = 2.2 dB.

Apply half any excess test system uncertainty to increase the interferer level

	5.12A Transmit Intermodulation for DC‑HSUPA
	2.2 dB
	

	5.13.1 Transmit modulation: EVM
	±2.5 % 

(for single code)
	

	5.13.1A Transmit modulation: EVM with HS-DPCCH
	±2.5 % 

(for single code)
	

	5.13.1AA Transmit modulation: EVM and phase discontinuity with HS-DPCCH
	±2.5 % 

(for single code)
	

	
	±6 degree for Phase discontinuity
	

	5.13.1AAA EVM and IQ origin offset for HS-DPCCH with E-DCH with 16 QAM
	±0.5 dB

(for IQ origin offset)
	

	5.13.2 Transmit modulation: peak code domain error
	±1.0dB
	

	5.13.2A Relative Code Domain Error
	±0.5 dB
	

	5.13.2B Relative Code Domain Error with HS-DPCCH and E-DCH
	±0.5 dB
	

	5.13.2C Relative Code Domain Error for HS-DPCCH and E-DCH with 16QAM
	±0.5 dB
	

	5.13.2CA Relative Code Domain error with HS-DPCCH and E-DCH with 16QAM for DC-HSUPA
	±0.5 dB
	

	5.13.3 UE phase discontinuity 
	±2.5 % for EVM (for single code)
	

	
	±10 Hz for Frequency error
	

	
	±6 degree for Phase discontinuity
	

	5.13.4 PRACH quality (EVM)
	±2.5 %
	

	5.13.4 PRACH quality (Frequency error)
	±10 Hz
	


< End of changed section >
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