PAGE  
Page 



TSG-T WG1 meeting #9
Tdoc T1-000253
Redondo Beach, USA, 16th-17th November 2000

	CR-Form-v3

	CHANGE REQUEST

	

	(

	34.121
	CR
	039
	(

rev
	-
	(

Current version:
	3.2.0
	(


	

	For HELP on using this form, see bottom of this page or look at the pop-up text over the (
 symbols.

	

	Proposed change affects:
(

	(U)SIM
	
	ME/UE
	X
	Radio Access Network
	
	Core Network
	

	

	Title:
(

	Vocabulary Corrections

	
	

	Source:
(

	TSG-T1/RF SWG

	
	

	Work item code:
(

	
	
	Date: (

	2000-11-16

	
	
	
	
	

	Category:
(

	D
	
	Release: (

	R99

	
	Use one of the following categories:
F  (essential correction)
A  (corresponds to a correction in an earlier release)
B  (Addition of feature), 
C  (Functional modification of feature)
D  (Editorial modification)

Detailed explanations of the above categories can
be found in 3GPP TR 21.900.
	Use one of the following releases:
2
(GSM Phase 2)
R96
(Release 1996)
R97
(Release 1997)
R98
(Release 1998)
R99
(Release 1999)
REL-4
(Release 4)
REL-5
(Release 5)

	
	

	Reason for change:
(

	To keep consistency with the core spec

	
	

	Summary of change:
(

	Replace the vocabularies with latest wording.

	
	

	Consequences if 
(

not approved:
	

	
	

	Clauses affected:
(

	5.3, 5.4.1, 5.5.2, 5.12, 6.2, 6.3, 7.1, 7.6.1, 7.6.2, 7.6.3, 7.7.1, Annex B, Annex E

	
	

	Other specs
(

	
	 Other core specifications
(

	

	affected:
	
	 Test specifications
	

	
	
	 O&M Specifications
	

	
	

	Other comments:
(

	


How to create CRs using this form:

Comprehensive information and tips about how to create CRs can be found at: http://www.3gpp.org/3G_Specs/CRs.htm.  Below is a brief summary:

1)
Fill out the above form. The symbols above marked (
 contain pop-up help information about the field that they are closest to.

2)
Obtain the latest version for the release of the specification to which the change is proposed. Use the MS Word "revision marks"  feature (also known as "track changes") when making the changes. All 3GPP specifications can be downloaded from the 3GPP server under ftp://www.3gpp.org/specs/ For the latest version, look for the directory name with the latest date e.g. 2000-09 contains the specifications resulting from the September 2000 TSG meetings.

3)
With "track changes" disabled, paste the entire CR form (use CTRL-A to select it) into the specification just in front of the clause containing the first piece of changed text.  Delete those parts of the specification which are not relevant to the change request.
Table 5.2.1: Maximum Output Power

	Power Class
	Maximum output power
	Tolerance

	1
	+33 dBm
	+1/(3 dB

	2
	+27 dBm
	+1/(3 dB

	3
	+24 dBm
	+1/(3 dB

	4
	+21 dBm
	± 2 dB


The reference for this requirement is [1] TS 25.101 subclause 6.2.1.

5.2.3
Test purpose

To verify that the error of the UE maximum output power does not exceed the prescribed tolerance in Table 5.2.1.

An excess maximum output power has the possibility to interfere to other channels or other systems. A small maximum output power decreases the coverage area.

5.2.4
Method of test

5.2.4.1
Initial conditions
1)
Connect the SS to the UE antenna connector as shown in Figure A.1.

2)
A call is set up according to the Generic call setup procedure.

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

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

5.2.4.2
Procedure

1)
Set and send continuously Up power control commands to the UE.

2)
Measure the output power of the UE by Tester. The output power shall be averaged over the transmit one timeslot.

5.2.5
Test requirements

The error of measured output power, derived in step 2), shall not exceed the prescribed tolerance in Table 5.2.1.

5.3
Frequency Error

5.3.1
Definition and applicability

The frequency error is the difference between the RF modulated carrier frequency transmitted from the UE with AFC ON and assigned frequency. The UE transmitter tracks to the RF carrier frequency received from the Node B. These signals will have an apparent error due to Node B frequency error and Doppler shift. In the later case, signals from the Node B must be averaged over sufficient time that errors due to noise or interference are allowed for within the above ±0.1PPM figure.
The UE shall use the same frequency source for both RF frequency generation and the chip clock.
The requirements and this test apply to all types of UTRA for the FDD UE.

5.3.2
Conformance requirements

The UE modulated carrier frequency shall be accurate to within (0.1 ppm compared to the carrier frequency received from the Node B.

The reference for this requirement is [1] TS 25.101 subclause 6.3.

5.3.3
Test purpose

To verify that the UE carrier frequency error does not exceed (0.1 ppm.

An excess error of the carrier frequency increases the transmission errors in the up link own channel.

This test verifies the ability of receiver to derive correct frequency information for transmitter.

5.3.4
Method of test

5.3.4.1
Initial conditions
1)
Connect the SS to the UE antenna connector as shown in Figure A.1.

2)
A call is set up according to the Generic call setup procedure, and RF parameters are set up according to Table 5.3.

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

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

Table 5.3: Test parameters for Frequency Error
	Parameter
	Level / Status
	Unit

	DPCH_Ec
	(117
	dBm / 3.84 MHz

	Îor
	(106.7
	dBm / 3.84 MHz


5.3.4.2
Procedure

1)
Set and send continuously Up power control commands to the UE until the UE output power shall be maximum level.

2)
Measure the frequency error delta f, at the UE antenna connector by Tester using Global In-Channel-Tx-test (Annex B). Since counter method leads an incorrect result, EVM method shall be used.
5.3.5
Test requirements

For all measured bursts, the frequency error, derived in step 1), shall not exceed (0.1 ppm.

5.4
Output Power Dynamics in the Uplink

Power control is used to limit the interference level.

5.4.1
Open Loop Power Control in the Uplink
5.4.1.1
Definition and applicability

Open loop power control in the uplink is the ability of the UE transmitter to set its output power to a specific value. This function is used for PRACH transmission and based on the information from Node B using BCCH and the downlink received signal power level of the PCCPCH. The information from Node B includes transmission power of PCCPCH and uplink interference power level.

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

5.4.1.2
Conformance requirements
The UE open loop power is defined as the average power in a timeslot or ON power duration, whichever is available, and they are measured with a filter that has a Root-Raised Cosine (RRC) filter response with a roll off and a bandwidth equal to the chip rate.
The UE open loop power control tolerance is given in Table 5.4.1.1.

Table 5.4.1.1: Open loop power control tolerance

	Normal conditions
	± 9 dB

	Extreme conditions
	± 12 dB


The reference for this requirement is [1] TS 25.101 subclause 6.4.1.

5.4.1.3
Test purpose
The power of the received signal and the BCCH information control the power of the transmitted signal with the target to transmit at lowest power acceptable for proper communication.

The test stresses the ability of the receiver to measure the received power correctly over the receiver dynamic range.

The test purpose is to verify that the UE open loop power control tolerance does not exceed the described value shown in Table 5.4.1.1.

An excess error of the open loop power control decreases the system capacity.
5.4.1.4
Method of test
This test is also covered by subclause 5.5.2 Transmit ON/OFF Time mask.

5.4.1.4.1
Initial conditions

1)
Connect the SS to the UE antenna connector as shown in Figure A.1.
2)
A call is set up according to the Generic call setup procedure, and RF parameters are set up according to Table 5.4.1.2.
The RACH procedure within the call setup is used for the test.

See [3] TS 34.108 for details regarding generic call setup procedure.

Table 5.4.1.2: Test parameters for Open Loop Power Control (UE)

	Parameter
	Level / Status
	Unit

	Îor
	See Table 5.4.1.3
	dBm / 3.84 MHz


Table 5.4.1.3: Test parameters for Open Loop Power Control (SS)
	Parameter
	Upper dynamic range
	middle
	Sensitivity level

	Îor 3)
	[(25.0 dBm / 3.84 MHz]
	[(65.7 dBm / 3.84 MHz]
	[(106.7 dBm / 3.84 MHz]

	CPICH_RSCP 3),4)
	[(28.3 dBm]
	[(69 dBm]
	[(110 dBm]

	Primary CPICH DL TX power
	[+25 dBm]
	[+31 dBm]
	[+19 dBm]

	Simulated path loss = Primary CPICH DL TX power – CPICH_RSCP
	[+53.3 dB]
	[+100 dB]
	[+129 dB]

	UL interference
	[(75 dB]
	[(101 dB]
	[(110 dB]

	Constant Value
	[(10 dB]
	[(10 dB]
	[(10 dB]

	Expected nominal UE TX power
	[(31.7 dBm]
	[(11 dBm]
	[+9 dBm] 2)


NOTE 1:
While the SS transmit power shall cover the receiver input dynamic range, the logical parameters: broadcasted transmit power, IBTS, constant factor are chosen to achieve a UE TX power, located within the TX output power dynamic range of a class 4 UE.

NOTE 2:
Nominal TX output power 9 dBm allows to check the open loop power algorithm within the entire tolerance range (9 dBm ± 12 dB; 9 dBm + 12 dB = 21 dBm = max power class 4).

NOTE 3:
The power level of S-CCPCH should be defined because S-CCPCH is transmitted instead of DPCH during Preamble RACH transmission period. Currently, it is assumed that Table E.3.1 is utilised for DL physical channel condition. The power level of S-CCPCH is temporarily set to the same as DL DPCH. However, it is necessary to check whether the above S-CCPCH level is enough to establish a connection with the reference measurement channels.

NOTE 4:
The purpose of this parameter is to calculate the Expected nominal UE TX power.

5.4.1.4.2
Procedure

1)
Set the TX output level of the SS to obtain Îor at the UE antenna connector. Îor shall be according to Table 5.4.1.3 ([(25 dBm / 3.84 MHz]).
2)
Measure the RACH output power of the UE according to Annex B.
3)
Repeat the above measurement for all SS levels in Table 5.4.1.3.
5.4.1.5
Test requirements

The deviation with respect to the Expected nominal UE TX power (Table 5.4.1.3), derived in step 2), shall not exceed the prescribed tolerance in Table 5.4.1.1.

5.4.2
Inner Loop Power Control in the Uplink

5.4.2.1
Definition and applicability

Inner loop power control in the uplink is the ability of the UE transmitter to adjust its output power in accordance with one or more TPC commands received in the downlink.

The power control step is the change in the UE transmitter output power in response to a single TPC command, TPC_cmd, derived at the UE.

This clause does not cover all the requirements of compressed mode or soft handover.

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

5.4.2.2
Conformance requirements

The UE transmitter shall have the capability of changing the output power with a step size of 1, 2 and 3 dB according to the value of TPC or RP-TPC, in the slot immediately after the TPC_cmd can be derived.

5.5.1.4.1
Initial conditions

1)
Connect the SS to the UE antenna connector as shown in Figure A.1.

2)
A call is set up according to the Generic call setup procedure, and RF parameters are set up according to Annex E.3.1.

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

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

5.5.1.4.2
Procedure
1)
Send release message to the UE to stop transmitting.

2)
Measure the leakage power within the transmission band from the UE by the Tester.

5.5.1.5
Test requirements
The measured leakage power, derived in step 2), shall be below (56 dBm.

5.5.2
Transmit ON/OFF Time mask

5.5.2.1
Definition and applicability

The time mask for transmit ON/OFF defines the ramping time allowed for the UE between transmit OFF power and transmit ON power. Possible ON/OFF scenarios are PRACH, CPCH or uplink compressed mode.

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

5.5.2.2
Conformance requirements

The transmit power levels versus time shall meet the mask specified in Figure 5.5.1 for PRACH preambles, and the mask in Figure 5.5.2 for all other cases. The signal is measured with a filter that has a Root-Raised Cosine (RRC) filter response with a roll off and a bandwidth equal to the chip rate.
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Figure 5.5.1: Transmit ON/OFF template for PRACH preambles
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Figure 5.5.2: Transmit ON/OFF template for all other On/Off cases

OFF Power is defined in 5.5.1.

ON power is defined as either case as follows. The specification depends on each possible case.

-
First preamble of PRACH: Open loop accuracy (Table 5.4.1.1).

-
During preamble ramping of the RACH and between final RACH preamble and RACH message part: Accuracy depending on size of the required power difference (Table 5.5.2.1).

-
After transmission gaps in compressed mode: Accuracy as in Table 5.7.1.
-
Power step to Maximum Power: Maximum power accuracy (Table 5.2.1).
Table 5.5.2.1: Transmitter power difference tolerance for RACH preamble ramping, and between final RACH preamble and RACH message part 

	Power difference size  

P [dB]
	Transmitter power difference tolerance [dB]

	0
	+/- 1 dB

	1
	+/- 1 dB

	2
	+/- 1.5 dB

	3
	+/- 2 dB

	4 ( P ( 10
	+/- 2.5 dB

	11 ( P ( 15
	+/- 3.5 dB

	16 ( P ( 20
	+/- 4.5 dB

	21 ( P
	+/- 6.5 dB


The reference for this requirement is [1] TS 25.101 subclause 6.5.2.1.

This is tested using PRACH operation.

The minimum requirement for ON power is defined in subclause 5.4.1.2.

The minimum requirement for OFF power is defined in subclause 5.5.1.2.

Note:
The main objective for this test case is to check the ramp-up/down power shape. A test case using the first preamble of PRACH is enough to cover the objective.
5.5.2.3
Test purpose

To verify that the UE transmit ON/OFF power levels versus time meets the described mask shown in Figure 5.5.1 and Figure 5.5.2.
An excess error of transmit ON/OFF response increases the interference to other channels, or increases transmission errors in the up link own channel.

5.5.2.4
Method of test

5.5.2.4.1
Initial conditions

1)
Connect the SS to the UE antenna connector as shown in Figure A.1.

2)
A call is set up according to the Generic call setup procedure, and RF parameters are set up according to Table 5.5.2.2.

The RACH procedure within the call setup is used for the test.

See [3] TS 34.108 for details regarding generic call setup procedure.
Table 5.5.2.2: Test parameters for Transmit ON/OFF Time mask (UE)

	Parameter
	Level / Status
	Unit

	Îor
	See Table 5.5.2.2
	dBm / 3.84 MHz


Table 5.5.2.3: Test parameters for Transmit ON/OFF Time mask (SS)
	Parameter
	Upper dynamic range
	middle
	Sensitivity level

	Îor 3)
	[(25.0 dBm / 3.84 MHz]
	[(65.7 dBm / 3.84 MHz]
	[(106.7 dBm / 3.84 MHz]

	CPICH_RSCP 3),4)
	[(28.3 dBm]
	[(69 dBm]
	[(110 dBm]

	Primary CPICH DL TX power
	[+25 dBm]
	[+31 dBm]
	[+19 dBm]

	Simulated path loss = Primary CPICH DL TX power – CPICH_RSCP
	[+53.3 dB]
	[+100 dB]
	[+129 dB]

	UL interference
	[(75 dB]
	[(101 dB]
	[(110 dB]

	Constant Value
	[(10 dB]
	[(10 dB]
	[(10 dB]

	Expected nominal UE TX power
	[(31.7 dBm]
	[(11 dBm]
	[+9 dBm] 2)


NOTE 1:
While the SS transmit power shall cover the receiver input dynamic range, the logical parameters: broadcasted transmit power, IBTS, constant factor are chosen to achieve a UE TX power, located within the TX output power dynamic range of a class 4 UE.

NOTE 2:
Nominal TX output power 9 dBm allows to check the open loop power algorithm within the entire tolerance range (9 dBm ± 12 dB; 9dBm + 12dB = 21dBm = max power class 4).

NOTE 3:
The power level of S-CCPCH should be defined because S-CCPCH is transmitted instead of DPCH during Preamble RACH transmission period. Currently, it is assumed that Table E.3.1 is utilised for DL physical channel condition. The power level of S-CCPCH is temporarily set to the same as DL DPCH. However, it is necessary to check whether the above S-CCPCH level is enough to establish a connection with the reference measurement channels.

NOTE 4:
The purpose of this parameter is to calculate the Expected nominal UE TX power.

5.5.2.4.2
Procedure

1)
Set the TX output level of the SS to obtain Îor at the UE antenna connector. Îor shall be according to Table 5.5.2.3 ([(25 dBm / 3.84 MHz]).
2)
Measure the first RACH preamble output power (ON power) of the UE. The measurements shall not include the transient periods.
3)
Measure the OFF power immediately before and after the first RACH preamble (ON power). The measurements shall not include the transient periods.

4)
Repeat the above measurement for all SS levels in Table 5.5.2.3.
5.5.2.5
Test requirements

The deviation with respect to the Expected nominal UE TX power (Table 5.5.2.3), derived in step 2), shall not exceed the prescribed tolerance in Table 5.4.1.1. (Subclause 5.4.1.2).

The measured leakage power, derived in step 3), shall be below (56 dBm. (Subclause 5.5.1.2).

5.6
Change of TFC

5.6.1
Definition and applicability

A change of TFC (Transport Format Combination) in uplink means that the power in the uplink varies according to the change in data rate. DTX, where the DPCH is turned off, is a special case of variable data, which is used to minimise the interference between UE(s) by reducing the UE transmit power when voice, user or control information is not present.
The requirements and this test apply to all types of UTRA for the FDD UE.

5.6.2
Conformance requirements
A change of output power is required when the TFC, and thereby the data rate, is changed. The ratio of the amplitude between the DPDCH codes and the DPCCH code will vary. The power step due to a change in TFC shall be calculated in the UE so that the power transmitted on the DPCCH shall follow the inner loop power control. The step in total transmitted power (DPCCH + DPDCH) shall then be rounded to the closest integer dB value. A power step exactly half-way between two integer values shall be rounded to the closest integer of greater magnitude. The accuracy of the power step, given the step size is specified in Table 5.6.1. The power change due to a change in TFC is defined as the relative power difference between the average power of the original (reference) timeslot and the average power of the target timeslot, not including the transient duration. The transient duration is from 25(s before the slot boundary to 25(s after the slot boundary. The power is measured with a filter that has a Root-Raised Cosine (RRC) filter response with a roll off  = 0.22 and a bandwidth equal to the chip rate.
Table 5.6.1: Transmitter power step tolerance

	Power control step size (Up or down)
P [dB]
	Transmitter power step tolerance

	0
	+/( 0.5 dB

	1
	+/( 0.5 dB

	2
	+/( 1.0 dB

	3
	+/( 1.5 dB

	4 (P (10
	+/( 2.0 dB

	11 (P (15
	+/( 3.0 dB

	16 (P (20
	+/( 4.0 dB

	21 (P
	+/( 6.0 dB


Clause C.2.1 defines the UL reference measurement channels (12,2 kbps) for TX test and the power ratio between DPCCH and DPDCH as (5.46 dB. Therefore, only one power control step size is selected as minimum requirement from Table 5.6.1. The accuracy of the power step, given the step size is specified in Table 5.6.2.

Table 5.6.2: Transmitter power step tolerance for test

	Quantized amplitude ratios

(c and (d
	Power control step size (Up or down) (P [dB]
	Transmitter power step tolerance

	(c = 0.5333, (d = 1.0
	7 
	+/( 2 dB


The transmit power levels versus time shall meet the mask specified in Figure 5.6.1. 
5.11.4.2
Procedure
1)
Set and send continuously Up power control commands to the UE until the UE output power shall be maximum level.

2)
Sweep the spectrum analyzer (or equivalent equipment) over a frequency range and measure the average power of spurious emission.
5.11.5
Test requirements
The measured average power of spurious emission, derived in step 2), shall not exceed the described value in Table 5.11.1a and 5.11.1b.

5.12
Transmit Intermodulation

5.12.1
Definition and applicability

The transmit intermodulation performance is a measure of the capability of the transmitter to inhibit the generation of signals in its non linear elements caused by presence of the wanted signal and an interfering signal reaching the transmitter via the antenna.

UE(s) transmitting in close vicinity of each other can produce intermodulation products, which can fall into the UE, or Node B receive band as an unwanted interfering signal. The UE transmit intermodulation attenuation is defined by the ratio of the output power of the wanted signal to the output power of the intermodulation product when an interfering CW signal is added at a level below the wanted signal. Both the wanted signal power and the IM product power are measured with a filter that has a Root-Raised Cosine (RRC) filter response with roll-off ( = 0,22 and a bandwidth equal to the chip rate.

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

5.12.2
Conformance requirements
The UE transmit intermodulation shall not exceed the described value in Table 5.12.1.

Table 5.12.1: Transmit Intermodulation

	CW Signal Frequency Offset from Transmitting Carrier
	5MHz
	10MHz

	Interference CW Signal Level
	(40 dBc

	Intermodulation Product
	(31 dBc
	(41 dBc


The reference for this requirement is [1] TS 25.101 subclause 6.7.1.

5.12.3
Test purpose
To verify that the UE transmit intermodulation does not exceed the described value in Table 5.12.1.

An excess transmit intermodulation increases transmission errors in the up link own channel when other transmitter exists nearby.

5.12.4
Method of test
5.12.4.1
Initial conditions

1)
Connect the SS to the UE antenna connector as shown in Figure A.2.

2)
A call is set up according to the Generic call setup procedure.

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

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

5.12.4.2
Procedure
1)
Set and send continuously Up power control commands to the UE until the UE output power shall be maximum level.

2)
Set the frequency of the CW generator to the offset 1 or offset 2 as shown in Table 5.12.1.

3)
Measure the average output power of the UE by spectrum analyzer (or equivalent equipment) through RRC filter.

4)
Search the intermodulation product signal, then measure the average power of transmitting intermodulation through RRC filter, and calculate the ratio to the average output power of UE.
5)
Repeat the measurement with another tone offset.
5.12.5
Test requirements
The measured average power of transmit intermodulation, derived in step 4), shall not exceed the described value in Table 5.12.1.

5.13
Transmit Modulation

5.13.1
Error Vector Magnitude (EVM)
5.13.1.1
Definition and applicability

The Error Vector Magnitude (EVM)  is a measure of the difference between the measured waveform and the theoretical modulated waveform (the error vector). It is the square root of the ratio of the mean error vector power to the mean reference signal power expressed as a %. The measurement interval is one power control group (timeslot).

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

5.13.1.2
Conformance requirements
The EVM shall not exceed 17.,5 % for the parameters specified in Table 5.13.1.

Table 5.13.1: Parameters for EVM

	Parameter
	Level / Status
	Unit

	Output power
	( (20
	dBm

	Operating conditions
	Normal conditions
	

	Power control step size
	1
	dB


The reference for this requirement is [1] TS 25.101 clause 6.8.2.1.
channel, the UE provides special function for testing that is called Logical Test Interface and the UE is tested using this function (Refer to [4] TS 34.109)

Transmitting or receiving bit/symbol rate for test channel is shown in Table 6.1.

Table 6.1: Bit / Symbol rate for Test Channel

	Type of  User Information
	User bit rate
	DL DPCH

symbol rate
	UL DPCH

bit rate
	Remarks

	12.2 kbps reference measurement channel
	12.2 kbps
	30 ksps
	60 kbps
	Standard Test


Unless otherwise stated the receiver characteristics are specified at the antenna connector of the UE. For UE(s) with an integral antenna only, a reference antenna with a gain of 0 dBi is assumed. UE with an integral antenna may be taken into account by converting these power levels into field strength requirements, assuming a 0 dBi gain antenna. Receiver characteristics for UE(s) with multiple antennas/antenna connectors are FFS.

The UE antenna performance has a significant impact on system performance, and minimum requirements on the antenna efficiency are therefore intended to be included in future versions of this specification. It is recognised that different requirements and test methods are likely to be required for the different types of UE.
All the parameters in clause 6 are defined using the DL reference measurement channel (12.2 kbps) specified in subclause C.3.1 and unless stated otherwise, with DL power control OFF.
The common RF test conditions are defined in Annex E, and each test conditions in this clause should refer Annex E. An individual test conditions are defined in the paragraph of each test.

6.2
Reference Sensitivity Level

6.2.1
Definition and applicability

The reference sensitivity is the minimum receiver input power measured at the antenna port at which the Bit Error Ratio (BER) does not exceed a specific value

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

6.2.2
Conformance requirements
The BER shall not exceed 0.001 for the parameters specified in Table 6.2.

The reference for this requirement is [1] TS 25.101 subclause 7.3.1.

6.2.3
Test purpose
To verify that the UE BER does not exceed 0.001 for the parameters specified in Table 6.2.

The lack of the reception sensitivity decreases the coverage area at the far side from Node B.

6.2.4
Method of test
6.2.4.1
Initial conditions

1)
Connect the SS to the UE antenna connector as shown in Figure A.3.

2)
A call is set up according to the Generic call setup procedure, and RF parameters are set up according to Table 6.2.

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

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

Table 6.2: Test parameters for Reference Sensitivity Level

	Parameter
	Level / Status
	Unit

	Îor
	(106. 7
	dBm / 3.84 MHz

	DPCH_Ec
	(117
	dBm / 3.84 MHz

	Tx output power
	UE maximum power
	


6.2.4.2
Procedure
1)
Set and send continuously Up power control commands to the UE until the UE output power shall be maximum level.

2)
Measure the BER of DCH received from the UE at the SS.

6.2.5
Test requirements
The measured BER, derived in step 2), shall not exceed 0.001.

6.3
Maximum Input Level

6.3.1
Definition and applicability

This is defined as the maximum receiver input power at the UE antenna port which does not degrade the specified BER performance.

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

6.3.2
Conformance requirements
The BER shall not exceed 0.001 for the parameters specified in Table 6.3.

The reference for this requirement is [1] TS 25.101 subclause 7.4.1.

NOTE:
Since the spreading factor is large (10log(SF)=21dB), the majority of the total input signal consists of the OCNS interference. The OCNS interference consists of 16 dedicated data channels. The channelisation  codes for data channels are chosen optimally to reduce peak to average ratio (PAR). All dedicated channels user data is uncorrelated to each other.
6.3.3
Test purpose
To verify that the UE BER does not exceed 0.001 for the parameters specified in Table 6.3.

The lack of the maximum input level decreases the coverage area at the near side from Node B.

6.3.4
Method of test
6.3.4.1
Initial conditions

1)
Connect the SS to the UE antenna connector as shown in Figure A.3.

2)
A call is set up according to the Generic call setup procedure, and RF parameters are set up according to Table 6.3.

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

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

Table 6.3: Test parameters for Maximum Input Level

	Parameter
	Level / Status
	Unit

	Îor
	(25
	dBm / 3.84MHz
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6.3.4.2
Procedure
1)
Measure the BER of DCH received from the UE at the SS.

6.3.5
Test requirements
The measured BER, derived in step 1), shall not exceed 0.001.

6.4
Adjacent Channel Selectivity (ACS)

6.4.1
Definition and applicability

Adjacent Channel Selectivity (ACS) is a measure of a receiver’s ability to receive a W-CDMA signal at its assigned channel frequency in the presence of an adjacent channel signal at a given frequency offset from the centre frequency of the assigned channel. ACS is the ratio of the receive filter attenuation on the assigned channel frequency to the receive filter attenuation on the adjacent channel(s).

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

6.4.2
Conformance requirements
For the UE of power class 3 and 4, the BER shall not exceed 0.001 for the parameters specified in Table 6.4. This test condition is equivalent to the ACS value 33 dB.

The reference for this requirement is [1] TS 25.101 subclause 7.5.1.

Note:
The Ioac  (modulated) signal consists of common channels needed for tests and 16 dedicated data channels. The channelisation codes for data channels are chosen optimally to reduce peak to average ratio (PAR). All dedicated channels user data is uncorrelated to each other.
6.4.3
Test purpose
To verify that the UE BER does not exceed 0.001 for the test parameters specified in Table 6.4.

The lack of the ACS decreases the coverage area when other transmitter exists in the adjacent channel.

6.4.4
Method of test
6.4.4.1
Initial conditions

1)
Connect the SS to the UE antenna connector as shown in Figure A.4.

2)
A call is set up according to the Generic call setup procedure, and RF parameters are set up according to Table 6.4.

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

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

6.8.2
Conformance requirements
The spurious emission shall be:

a)
Less than (60 dBm / 3,84 MHz at the UE antenna connector, for frequencies within the UE receive band. In URA_PCH-, Cell_PCH- and IDLE- stage the requirement applies also for UE transmit band.

b)
Less than (57 dBm / 100 kHz at the UE antenna connector, for frequencies band from 9 kHz to 1 GHz.

c)
Less than (47 dBm / 100 kHz at the UE antenna connector, for frequencies band from 1 GHz to 12.75 GHz.
The reference for this requirement is [1] TS 25.101 subclause 7.9.1.
6.8.3
Test purpose
To verify that the UE spurious emission meets the specifications described in subclause 6.8.2.

Excess spurious emissions increase the interference to other systems.

6.8.4
Method of test
6.8.4.1
Initial conditions

1)
Connect a spectrum analyzer (or other suitable test equipment) to the UE antenna connector as shown in Figure A.8.
2)
UE shall be camped on a cell
3)
UE shall perform Location Registration (LR) before the test procedure in subclause 6.8.4.2, but  not during it.

4)
Neighbour cell list shall be empty.
5)
Paging repetition period and DRX cycle shall be set to minimum (shortest possible time interval).

6.8.4.2
Procedure
1)
Sweep the spectrum analyzer (or other suitable test equipment) over a frequency range from the lowest intermediate frequency or lowest oscillator frequency used in the receiver or 1 MHz, whichever is lowest to at least 3 times the carrier frequency.

6.8.5
Test requirements
The all measured spurious emissions, derived in step 1), shall be:

a)
Less than (60 dBm / 3,84 MHz at the UE antenna connector, for frequencies within the UE receive band. In URA_PCH-, Cell_PCH- and IDLE- state the requirement applies also for UE transmit band.

b)
Less than (57 dBm / 100 kHz at the UE antenna connector, for frequencies band from 9 kHz to 1 GHz.

c)
Less than (47 dBm / 100 kHz at the UE antenna connector, for frequencies band from 1 GHz to 12.75 GHz.

7
Performance requirements

7.1
General

The performance requirements for the UE in this clause are specified for the measurement channels specified in Annex C and Table 7.1.1, the propagation conditions specified in 7.1.2 and the Down link Physical channels specified in Annex D. Unless stated otherwise, DL power control is OFF.
The method for Block Error Ratio (BLER) measurement is specified in [4] TS 34.109.

Table 7.1.1: Bit / Symbol rate for Test Channel

	Type of User Information
	User bit rate
	DL DPCH

symbol rate
	UL DPCH

bit rate

	12.2 kbps reference measurement channel
	12.2 kbps
	30 ksps
	60 kbps

	64/144/384 kbps reference measurement channel
	64 kbps
	120 ksps
	240 kbps

	
	144 kbps
	240 ksps
	480 kbps

	
	384 kbps
	480 ksps
	960 kbps


7.1.1
Measurement Configurations

In all measurements UE should transmit with maximum power while receiving signals from Node B. Transmission Power Control is always disable during the measurements. Chip Rate is specified to be 3.84 MHz.

It as assumed that fields inside DPCH have the same energy per PN chip. Also, if the power of S-CCPCH is not specified in the test parameter table, it should be set to zero. The power of OCNS should be adjusted that the power ratios (Ec/Ior) of all specified forward channels add up to one.

Measurement configurations for different scenarios are shown in Figure A.9, Figure A.10 and Figure A.11.

7.2
Demodulation in Static Propagation conditions

7.2.1
Demodulation of Dedicated Channel (DCH)

7.2.1.1
Definition and applicability

The receive characteristic of the Dedicated Channel (DCH) in the static environment is determined by the Block Error Ratio (BLER). BLER is specified for each individual data rate of the DCH. DCH is mapped into the Dedicated Physical Channel (DPCH).
The UE shall be tested only according to the data rate, supported. The data-rate-corresponding requirements shall apply to the UE.
7.2.1.2
Conformance requirements

For the parameters specified in Table 7.2.1.1 the average downlink 
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 power shall be below the specified value for the BLER shown in Table 7.2.1.2. These requirements are applicable for TFCS size 16.
Table 7.2.1.1: DCH parameters in static propagation conditions

	Parameter
	Test 1
	Test 2
	Test 3
	Test 4
	Unit

	Phase reference
	P-CPICH
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	(60
	dBm / 3.84 MHz

	Information Data Rate
	12,2
	64
	144
	384
	kbps


7.6
Demodulation of DCH in Base Station Transmit diversity modes

7.6.1
Demodulation of DCH in open-loop transmit diversity mode

7.6.1.1
Definition and applicability

The receive characteristic of the Dedicated Channel (DCH) in open loop transmit diversity mode is determined by the Block Error Ratio (BLER). DCH is mapped into in Dedicated Physical Channel (DPCH).
The requirements and this test apply to all types of UTRA for the FDD UE.
7.6.1.2
Conformance requirements

For the parameters specified in Table 7.6.1.1 the average downlink 
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 power shall be below the specified value for the BLER shown in Table 7.6.1.2.

Table 7.6.1.1: Test parameters for DCH reception in a open-loop transmit diversity scheme
(Propagation condition: Case 1)

	Parameter
	Test 1
	Unit

	Phase reference
	P-CPICH
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	(60
	dBm / 3.84 MHz

	Information data rate
	12.2
	kbps


Table 7.6.1.2: Test requirements for DCH reception in open-loop transmit diversity scheme

	Test Number
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(antenna 1/2)
	BLER

	1
	[(16.8 dB]
	10-2


The reference for this requirement is [1] TS 25.101 subclause 8.6.1.1.

7.6.1.3
Test purpose

To verify that UE reliably demodulates the DPCH of the Node B while open loop transmit diversity is enabled during the connection.
7.6.1.4
Method of test

7.6.1.4.1
Initial conditions

1)
Connect SS, multi-path fading simulators and an AWGN source to the UE antenna connector as shown in Figure A.12.

2)
Set up a call according to the Generic call setup procedure.
3)
RF parameters are set up according to Table 7.6.1.1 and Table E 3.4.

4)
Enter the UE into loopback test mode and start the loopback test.

5)
Activate open loop Tx diversity function.
6)
Set up fading simulators as fading condition case 1, which is described in Table D.2.2.1.

See [3] TS 34.108 and [4] TS 34.109 for details regarding generic call setup procedure and loopback test.
7.6.1.4.2
Procedure

1)
Measure BLER in points specified in Table 7.6.1.2.
7.6.1.5
Test Requirements

For the parameters specified in Table 7.6.1.1 the BLER shall not exceed the value at the DPCH_Ec/Ior specified  in Table 7.6.1.2.

7.6.2
Demodulation of DCH in closed loop transmit diversity mode

7.6.2.1
Definition and applicability

The receive characteristic of the dedicated channel (DCH) in closed loop transmit diversity mode is determined by the Block Error Ratio (BLER). DCH is mapped into in Dedicated Physical Channel (DPCH).
The requirements and this test apply to all types of UTRA for the FDD UE.
7.6.2.2
Conformance requirements

For the parameters specified in Table 7.6.2.1 the average downlink 
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 power shall be below the specified value for the BLER shown in Table 7.6.2.2.

Table 7.6.2.1: Test Parameters for DCH Reception in closed loop transmit diversity mode
 (Propagation condition: Case 1)

	Parameter
	Test 1
(Mode 1)
	Test 2
(Mode 2)
	Unit
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	(60
	(60
	dBm / 3.84 MHz

	Information data rate
	12.2
	12.2
	kbps

	Feedback error ratio
	4
	4
	%


Table 7.6.2.2: Test requirements for DCH reception in feedback transmit diversity mode

	Test Number
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(see note)
	BLER

	1
	(18.0 dB
	10-2

	2
	(18.3 dB
	10-2

	Note:
This is the total power from both antennas. Power sharing between antennas are closed loop mode dependent as specified in TS25.214.


The reference for this requirement is [1] TS 25.101 subclause 8.6.2.1.

7.6.2.3
Test purpose

To verify that UE reliably demodulates the DPCH of the Node B while closed loop transmit diversity is enabled during the connection.
7.6.2.4
Method of test

7.6.2.4.1
Initial conditions

1)
Connect SS, multi-path fading simulators and an AWGN source to the UE antenna connector as shown in Figure A.12.

2)
Set up a call according to the Generic call setup procedure.

3)
RF parameters are set up according to Table 7.6.2.1 and Table E 3.5.
4)
Enter the UE into loopback test mode and start the loopback test.
5)
Activate closed loop Tx diversity function.

6)
Set up fading simulators as fading condition case 1, which is described in Table D.2.2.1.
See [3] TS 34.108 and [4] TS 34.109 for details regarding generic call setup procedure and loopback test.
7.6.2.4.2
Procedure

1)
Measure BLER in points specified in Table 7.6.2.2.
7.6.2.5
Test Requirements

For the parameters specified in Table 7.6.2.1 the BLER shall not exceed the value at the DPCH_Ec/Ior specified  in Table 7.6.2.2.
7.6.3
Demodulation of DCH in Site Selection Diversity Transmission Power Control mode

7.6.3.1
Definition and applicability

The bit error characteristics of UE receiver is determined in Site Selection Diversity Transmission Power Control (SSDT) mode. Two Node B emulators are required for this performance test. The delay profiles of signals received from different base stations are assumed to be the same but time shifted by 10 chip periods.
The requirements and this test apply to all types of UTRA for the FDD UE.

7.6.3.2
Conformance requirements

The downlink physical channels and their relative power to Ior are the same as those specified in clause E.3.2 irrespective of Node Bs and the test cases. DPCH_Ec/Ior value applies whenever DPDCH in the cell is transmitted. In Test 1 and Test 3, the received powers at UE from two Node Bs are the same, while 3dB offset is given to one that comes from one of Node Bs for Test 2 and Test 4 as specified in Table 7.6.3.1. 

For the parameters specified in Table 7.6.3.1 the average downlink 
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 power shall be below the specified value for the BLER shown in Table 7.6.3.2.

Table 7.6.3.1: DCH parameters in multi-path propagation conditions during SSDT mode
(Propagation condition: Case 1)

	Parameter
	Test 1
	Test 2
	Test 3
	Test 4
	Unit

	Phase reference
	P-CPICH
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	(60
	dBm / 3.84 MHz

	Information Data Rate
	12.2
	12.2
	12.2
	12.2
	kbps

	Feedback error rate*
	4
	4
	4
	4
	%

	Number of FBI bits assigned to “S” Field
	1
	1
	2
	2
	

	Code word Set
	Long
	Long
	Short
	Short
	


*NOTE:
Feedback error rate is defined as FBI bit error rate.
Table 7.6.3.2: DCH requirements in multi-path propagation conditions during SSDT Mode

	Test Number
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	BLER

	1
	(7.5 dB
	10-2

	2
	(6.5 dB
	10-2

	3
	(10.5 dB
	10-2

	4
	(9.2 dB
	10-2


The reference for this requirement is [1] TS 25.101 subclause 8.6.3.1.

7.6.3.3
Test purpose

To verify that UE reliably demodulates the DPCH of the selected Node B while site selection diversity is enabled during soft handover.

7.6.3.4
Method of test

7.6.3.4.1
Initial conditions

1)
Connect two SS’s, multi-path fading simulators and an AWGN source to the UE antenna connector as shown in Figure A.11.

2)
Set up a call according to the Generic call setup procedure, and RF parameters are set up according to Table 7.6.3.1 and Table 7.6.3.2.

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

4)
Activate SSDT function.

5)
Set up fading simulators as fading condition case 1, which is described in Table D.2.2.1.

7.6.3.4.2
Procedure

Measure BLER in points specified in Table 7.6.3.2..

7.6.3.5
Test Requirements

BLER shall not exceed the value at the DPCH_Ec/Ior specified in Table 7.6.3.2.

7.7
Demodulation in Handover conditions

7.7.1
Demodulation of DCH in Inter-Cell Soft Handover 

7.7.1.1
Definition and applicability

The bit error ratio characteristics of UE is determined during an inter-cell soft handover. During the soft handover a UE receives signals from different Base Stations. A UE has to be able to demodulate two P-CCPCH channels and to combine the energy of DCH channels. Delay profiles of signals received from different Base Stations are assumed to be the same but time shifted by 10 chips.

The receive characteristics of the different channels during inter-cell handover are determined by the Block Error Ratio (BLER) values.
The UE shall be tested only according to the data rate, supported. The data-rate-corresponding requirements shall apply to the UE.

7.7.1.2
Conformance requirements
For the parameters specified in Table 7.7.1.1 the average downlink 
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 power shall be below the specified value for the BLER shown in Table 7.7.1.2.

Table 7.7.1.1: DCH parameters in multi-path propagation conditions during Soft Handoff (Case 3)

	Parameter
	Test 1
	Test 2
	Test 3
	Test 4
	Unit

	Phase reference
	P-CPICH
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	-60
	dBm / 3.84 MHz

	Information Data Rate
	12.2
	64
	144
	384
	kbps


Table 7.7.1.2: DCH requirements in multi-path propagation conditions during Soft Handoff (Case 3)

	Test Number
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	BLER

	1
	(15.2 dB
	10-2

	2
	(11.8 dB
	10-1

	
	(11.3 dB
	10-2

	3
	(9.6 dB
	10-1

	
	(9.2 dB
	10-2

	4
	(6.0 dB
	10-1

	
	(5.5 dB
	10-2


The reference for this requirement is [1] TS 25.101 subclause 8.7.1.1.

7.7.1.3
Test purpose

To verify that the BLER does not exceed the value at the DPCH_Ec/Ior specified in Table 7.7.1.2.

7.7.1.4
Method of test

7.7.1.4.1
Initial conditions

[TBD]

7.7.1.4.2
Procedures

1)
Connect the SS, multi-path fading simulator and an AWGN noise source to the UE antenna connector as shown in Figure A.11.

2)
Set up the call.

3)
Set the test parameters for test 1-5 as specified in Table 7.7.1.1.

4)
Count, at the SS, the number of information blocks transmitted and the number of correctly received information blocks at the UE.

5)
Measure BLER of DCH channel.

7.7.1.5
Test requirements

For the parameters specified in Table 7.7.1.1 the BLER shall not exceed the value at the DPCH_Ec/Ior specified in Table 7.7.1.2.

7.7.2
Combining of TPC commands not known to be the same

7.7.2.1
Definition and applicability

[TBD]

7.7.2.2
Conformance requirements
Test parameters are specified in Table 7.7.2.1. Cell1 and Cell2 TPC patterns are repeated 15 times i.e., over 4 frames. Transmitted power of UE in relative uplink slots is recorded. If the transmitted power of a given slot is increased compared to a 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 7.7.2.2. Note that test is done without additional noise source Ioc.

Table 7.7.2.1: Parameters for TPC command combining (Static conditions)

	Parameter
	Test 1
	Unit

	Initial power in uplink
	(5
	dBm

	DPCH_Ec/Ior
	(12
	dB
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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


Table 7.7.2.2: Test requirements for TPC command combining

	Test Number
	Transmitted power UP
	Transmitted power DOWN

	1
	[(15]
	[(30]


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

7.7.2.3
Test purpose

[TBD]
Annex B (normative):
Global In-Channel TX-Test

B.1
General

The global in-channel Tx test enables the measurement of all relevant parameters that describe the in-channel quality of the output signal of the Tx under test in a single measurement process. 

The objective of this Annex is to list the results that shall be available from the Global In-Channel TX-Test. To aid understanding, an example algorithmic description of the measurement process is provided. It is not intended that this particular method is required. It is however required that any algorithm that is used for In-Channel TX tests should deliver the required results with the required accuracy. 

All notes referred in the various subclauses of B.2 are put together in B.3

B.2
Definition of the process

B.2.1
Basic principle

The process is based on the comparison of the actual output signal of the TX under test, received by an ideal receiver, with a reference signal, that is generated by the measuring equipment and represents an ideal error free received signal. All signals are represented as equivalent (generally complex) baseband signals. 

B.2.2
Output signal of the TX under test 

The output signal of the TX under test is acquired by the measuring equipment, filtered by a matched filter (RRC 0.22, correct in shape and in position on the frequency axis) and stored at one sample per chip at the Inter-Symbol-Interference free instants.

The following form represents the physical signal in the entire measurement interval:

one vector Z, containing N = ns x sf + ma complex samples;

with

ns:
number of symbols in the measurement interval; 

sf:
number of chips per symbol. (sf: spreading factor) (see Note: Symbol length)

ma: number of midamble chips (only in TDD)

B.2.3
Reference signal

The reference signal is constructed by the measuring equipment according to the relevant TX specifications.

It is filtered by the same matched filter, mentioned in B.2.2., and stored at the Inter-Symbol-Interference free instants. The following form represents the  reference signal in the entire measurement interval:

one vector R, containing N = ns x sf + ma complex samples;

ns, sf, ma: see B.2.2

B.2.4
void
B.2.5
Classification of measurement results

The measurement results achieved by the global in-channel TX test can be classified into two types:

-
Results of type “deviation”, where the error-free parameter has a non-zero magnitude.  (These are the parameters that quantify the integral physical characteristic of  the signal).These parameters are:


RF Frequency 


Power



(in case of single code)  




Code Domain Power
 

(in case of multi code)


Timing



(only for UE)


(Additional parameters: see Note: Deviation)

-
Results of type “residual”, where the error-free parameter has value zero. (These are the parameters that quantify the error values of the measured signal, whose ideal magnitude is zero). These parameters are:


Error Vector Magnitude (EVM);


Peak Code Domain Error (PCDE).


(Additional parameters: see Note residual)

B.2.6
Process definition to achieve results of type “deviation”
The reference signal (R; see subclause B.2.3) is varied with respect to the parameters mentioned in subclause B.2.5 under "results of type deviation" in order to achieve best fit with the recorded signal under test (Z; see subclause B.2.2). Best fit is achieved when the RMS difference value between the signal under test and the varied reference signal is an absolute minimum. The varied reference signal, after the best fit process, will be called R’.
The varying parameters, leading to R’ represent directly the wanted results of type “deviation”. These measurement parameters are expressed as deviation from the reference value with units  same as the reference value.

In case of multi code, the type-“deviation”-parameters (frequency,  timing and (RF-phase)) are varied commonly for all codes such that the process returns one frequency-deviation, one timing deviation, (one RF-phase –deviation). 

(These parameters are not varied on the individual codes signals such that the process returns k frequency errors... . (k: number of codes)).

The only type-“deviation”-parameters varied individually are code powers such that the process returns k code power deviations (k: number of codes).

B.2.7
Process definition to achieve results of type “residual”

The difference between the varied reference signal (R’; see subclauseB.2.6.) and the TX signal under test (Z; see subclauseB.2.2) is the error vector E versus time: 



E = Z – R’.

Depending on the parameter to be evaluated, it is appropriate to represent E in one of the following two different forms:

Form EVM (representing the physical error signal in the entire measurement interval)

One vector E, containing N = ns x sf  + ma complex samples;

ns, sf, ma: see B.2.2
Form PCDE (derived from Form EVM by separating the samples into symbol intervals)

ns time-sequential vectors e with sf complex samples comprising one symbol interval.

E gives results of type “residual” applying the two algorithms defined in subclauses B 2.7.1 and B 2.7.2.

B.2.7.1
Error Vector Magnitude (EVM)

The Error Vector Magnitude EVM is calculated according to the following steps:

1)
Take the error vector E defined in subclause B.2.7 (Form EVM) and calculate the RMS value of E; the result will be called RMS(E).

2)
Take the varied reference vector R' defined in subclause B.2.6 and calculate the RMS value of R'; the result will be called RMS(R').

3)
Calculate EVM according to:
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(here, EVM is relative and expressed in %)

(see note TDD)

B.2.7.2
Peak Code Domain Error (PCDE)

The Peak Code Domain Error is calculated according to the following steps:

1)
Take the error vectors e defined in subclause B.2.7 (Form PCDE)

2)
 Take the orthogonal vectors of the channelisation code set  C (all codes belonging to one spreading factor) as defined in TS 25.213 and TS 25.223 (range +1, -1). (see Note: Symbol length)

3)
To achieve meaningful results it is necessary to descramble e,  leading  to e’ (see Note1: Scrambling code)

4)
Calculate the inner product of  e’ with C. Do this for all symbols of the measurement interval and for all codes in the code space. 
This gives an array of  format k x ns, each value representing an error-vector representing a specific symbol and a specific code, which can be exploited in a variety of ways.

k:
number of codes 

ns:
number of symbols in the measurement interval

5)
Calculate k RMS values, each RMS value unifying ns symbols within one code. 

(These values can be called "Absolute CodeEVMs" [Volt].)

6)
Find the peak value among the k "Absolute CodeEVMs".

(This value can be called "Absolute PeakCodeEVM" [Volt].)

7) 
Calculate PCDE according to:

                                      (“Absolute PeakCodeEVM”)2
                         10*lg    ------------------------------------      dB                         (a relative value in dB).
                                                 (RMS(R'))2

(see Note: Denominator)

(see Note2: Scrambling code)

(see Note IQ)

(see Note TDD)

(see Note Synch channel)

B.3
Notes

Note: Symbol length) 


A general code multiplexed signal is multicode and multirate. In order to avoid unnecessary complexity, the measurement applications use a unique symbol-length, corresponding to a spreading factor, regardless of the really intended spreading factor.  Nevertheless the complexity with a multicode / multirate signal can be mastered by introducing appropriate definitions. 

Note: Deviation) 


It is conceivable to regard more parameters as type „deviation“ e.g. Chip frequency and RF-phase.


As chip-frequency and  RF-frequency are linked together by a statement in the core specifications [1] it is sufficient to process RF frequency only.


A parameter RF-phase must be varied within the best fit process (B 2.6.). Although necessary,  this parameter-variation doesn’t describe any error, as the modulation schemes used in the system don’t depend on an absolute RF-phase. 

Note: residual) 


It is conceivable to regard more parameters as type „residual“ e.g. IQ origin offset. As it is not the intention of the test to separate for different error sources, but to quantify the quality of the signal, all such parameters are not extracted by  the best fit process, instead remain part of EVM and PCDE.

Note: Denominator) 


If the denominator stems from mutual time shifted signals of different code powers,  (e.g. Node B, FDD ) the measurement result  PCDE should be expressed absolutely instead.

Note1: Scrambling Code) 


In general a TX signal under test can use more than one scrambling code. Note that PCDE is processed regarding the unused channelisation - codes as well. In order to know which scrambling code shall be applied on unused  channelisation -codes, it is necessary to restrict the test conditions: TX signal under test shall use exactly one scrambling code.

Note2 Scrambling Code) 


To interpret the measurement results in practice it should be kept in mind that erroneous code power on unused codes is generally de-scrambled differently under test conditions and under real life conditions, whereas erroneous code power on used codes is generally de-scrambled equally under test conditions and under real life conditions. It might be indicated if a used or unused code hits PCDE.

Note IQ)


As in FDD/uplink each code can be used twice, on the I and on the Q channel, the measurement result may indicate on which channel (I or Q)  PCDE occurs.

Note TDD)

 
EVM covers the midamble part as well as the data part; however PCDE disregards the midamble part. 

Note: Synch Channel)


A Node B signal contains a physical synch channel, which is non orthogonal, related to the other DPCHs. In this context note: The code channel bearing the result of PCDE is exactly one of the DPCHs (never the synch channel). The origin of PCDE (erroneous code power) can be any DPCH and/or the synch channel.

Annex E (normative):
Downlink Physical Channels

E.1
General

This Normative annex specifies the downlink physical channels that are needed for setting a connection and channels that are needed during a connection.

E.2
Connection Set-up

Table E.2.1 describes the downlink Physical Channels that are required for connection set up.

Table E.2.1: Downlink Physical Channels required for connection set-up

	Physical Channel

	CPICH

	P-CCPCH

	SCH

	S-CCPCH

	PICH

	AICH

	DPCH


E.3
During connection

The following clauses describe the downlink Physical Channels that are transmitted during a connection i.e., when measurements are done. For these measurements the offset between DPCH and SCH shall be zero chips at base station meaning that SCH is overlapping with the first symbols in DPCH in the beginning of DPCH slot structure.
E.3.1
Measurement of Tx Characteristics

Table E.3.1 is applicable for measurements on the Transmitter Characteristics (clause 5) with the exception of subclauses 5.3 (Frequency Stability), 5.4.1 (Open Loop Power Control in the Uplink), and 5.5.2 (Transmit ON/OFF Time mask). For these cases, the power levels of Îor and DPCH are defined individually.

NOTE:
Applicability to subclause 5.7 (Power setting in uplink compressed mode) is FFS.

Table E.3.1: Downlink Physical Channels transmitted during a connection

	Physical Channel
	Power

	Îor
	–93 dBm / 3.84MHz

	CPICH
	CPICH_Ec / DPCH_Ec

= 7 dB

	P-CCPCH
	P-CCPCH_Ec / DPCH_Ec
= 5 dB

	SCH
	SCH_Ec / DPCH_Ec


= 5 dB

	PICH
	PICH_Ec / DPCH_Ec

= 2 dB

	DPCH
	–103.3 dBm / 3.84MHz


E.3.2
Measurement of Rx Characteristics

Table E.3.2 is applicable for measurements on the Receiver Characteristics (clause 6) with the exception of subclause 6.3 (Maximum input level).

Table E.3.2: Downlink Physical Channels transmitted during a connection

	Physical Channel
	Power

	CPICH
	CPICH_Ec / DPCH_Ec
= 7 dB

	P-CCPCH
	P-CCPCH_Ec / DPCH_Ec
= 5 dB

	SCH
	SCH_Ec / DPCH_Ec
= 5 dB

	PICH
	PICH_Ec / DPCH_Ec
= 2 dB

	DPCH
	Test dependent power


E.3.3
Measurement of Performance requirements

Table E.3.3 is applicable for measurements on the Performance requirements (clause 7), including subclause 6.3 (Maximum input level), excluding subclauses 7.6.1 (Demodulation of DCH in open loop transmit diversity mode) and 7.6.2 (Demodulation of DCH in closed loop transmit diversity mode).

Table E.3.3: Downlink Physical Channels transmitted during a connection

	Physical Channel
	Power
	Note

	P-CPICH
	P-CPICH_Ec/Ior
= (10 dB
	Use of P-CPICH or S‑CPICH as phase reference is specified for each requirement and is also set by higher layer signalling.

	S-CPICH
	S-CPICH_Ec/Ior
= (10 dB
	When S-CPICH is the phase reference in a test condition, the phase of S-CPICH shall be 180 degrees offset from the phase of P-CPICH. When S-CPICH is not the phase reference, it is not transmitted.

	P-CCPCH
	P-CCPCH_Ec/Ior
= (12 dB
	

	SCH
	SCH_Ec/Ior
= (12 dB
	This power shall be divided equally between Primary and Secondary Synchronous channels

	PICH
	PICH_Ec/Ior
= (15 dB
	

	DPCH
	Test dependent power
	When S-CPICH is the phase reference in a test condition, the phase of DPCH shall be 180 degrees offset from the phase of P-CPICH.

	OCNS
	Necessary power so that total transmit power spectral density of Node B (Ior) adds to one
	


E.3.4
Connection with open-loop transmit diversity mode

Table E.3.4 is applicable for measurements for subclause 7.6.1(Demodulation of DCH in open loop transmit diversity mode)

Table E.3.4: Downlink Physical Channels transmitted during a connection

	Physical Channel
	Power
	Note

	P-CPICH (antenna 1)
	P-CPICH_Ec1/Ior
= (13 dB
	1.
Total P-CPICH_Ec/Ior = (10 dB

	P-CPICH (antenna 2)
	P-CPICH_Ec2/Ior
= (13 dB
	

	P-CCPCH (antenna 1)
	P-CCPCH_Ec1/Ior
= (15 dB
	1.
STTD applied

2.
Total P-CCPCH_Ec/Ior = (12 dB

	P-CCPCH (antenna 2)
	P-CCPCH_Ec2/Ior
= (15 dB
	

	SCH (antenna 1 / 2)
	SCH_Ec/Ior
= (12 dB
	1.
TSTD applied.

2.
This power shall be divided equally between Primary and Secondary Synchronous channels

	PICH (antenna 1)
	PICH_Ec1/Ior
= (18 dB
	1.
STTD applied

2.
Total PICH_Ec/Ior = (15 dB

	PICH (antenna 2)
	PICH_Ec2/Ior
= (18 dB
	

	DPCH
	Test dependent power
	1.
STTD applied

2.
Total power from both antennas

	OCNS
	Necessary power so that total transmit power spectral density of Node B (Ior) adds to one
	1.
This power shall be divided equally between antennas


E.3.5
Connection with closed loop transmit diversity mode

Table E.3.5 is applicable for measurements for subclause 7.6.2 (Demodulation of DCH in closed loop transmit diversity mode)

Table E.3.5: Downlink Physical Channels transmitted during a connection

	Physical Channel
	Power
	Note

	P-CPICH (antenna 1)
	P-CPICH_Ec1/Ior
= (13 dB
	1.
Total P-CPICH_Ec/Ior = (10 dB

	P-CPICH (antenna 2)
	P-CPICH_Ec2/Ior
= (13 dB
	

	P-CCPCH (antenna 1)
	P-CCPCH_Ec1/Ior
= (15 dB
	1.
STTD applied

	P-CCPCH (antenna 2)
	P-CCPCH_Ec2/Ior
= (15 dB
	1.
STTD applied, total P-CCPCH_Ec/Ior = (12 dB

	SCH (antenna 1 / 2)
	SCH_Ec/Ior
= (12 dB
	1.
TSTD applied

	PICH (antenna 1)
	PICH_Ec1/Ior
= (18 dB
	1.
STTD applied
2.
STTD applied, total PICH_Ec/Ior = (15 dB

	PICH (antenna 2)
	PICH_Ec2/Ior
= (18 dB
	

	DPCH
	Test dependent power
	1.
Total power from both antennas

	OCNS
	Necessary power so that total transmit power spectral density of Node B (Ior) adds to one
	1.
This power shall be divided equally between antennas



















































































































































































































































































































































































































































































































































































































































































� Power levels are based on the assumption that multipath propagation conditions and noise source representing interference from other cells Ioc are turned on after the call set-up phase.


� Power levels are based on the assumption that multipath propagation conditions and noise source representing interference from other cells Ioc are turned on after the call set-up phase.


� Power levels are based on the assumption that multipath propagation conditions and noise source representing interference from other cells Ioc are turned on after the call set-up phase.
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