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Commonality of Transmitter and Receiver Test Requirements
 for FDD and TDD Terminal

The intention of this document is to analyze the commonality between the test requirements and method of test for FDD and TDD UTRAN terminal conformance testing thus showing where the test equipment can be common for the two systems.

The compared data was taken from 34.121-3.7.0 for FDD and 34.122-4.2.0 for TDD.

Where possible a common table was created showing both FDD and TDD requirements. In most cases the requirements of the test includes any measurement uncertainty if it was provided in the above specifications. If a particular test is not common to both it is just noted for which system the test occurs. TS34.122-4.2.0 was used because it contained both the 3.84 Mcps and 1.28 Mcps option for TDD. The clause numbers used are the same as found in TS34.121-3.7.0.
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5
Transmitter Characteristics

5.2
User Equipment maximum output power 

(34.121-3.7.0 Clause 5.2 & 34.122-4.2.0 Clause 5.2)

FDD-The maximum output power refers to the measure power when averaged over the transmit slot at the maximum power control setting.

TDD- The nominal output power of the UE is the broadband transmit power when averaged (in the sense of thermal power) over the useful part of the TS at the maximum power control setting delivered in to a load with resistance equal to the nominal load impedance.

Table 5.2.2

	
	FDD
	TDD single code
	TDD multi code

	Power Class
	Maximum output power
	Tolerance
	Maximum output power
	Tolerance
	Maximum output power
	Tolerance

	1
	+33 dBm
	+1.7/3.7 dB
	+30 dBm
	[+1,7] dB / [-3,7] dB
	27 dBm
	+1,7 dB / -3,7 dB

	2
	+27 dBm
	+1.7/3.7 dB
	+24 dBm
	+1.7 dB / -3.7dB
	21 dBm
	+1.7 dB / -3.7dB

	3
	+24 dBm
	+1.7/3.7 dB
	+21 dBm
	+2.7 dB / -2.7dB
	18 dBm
	+2.7 dB / -2.7dB

	4
	+21 dBm
	± 2.7 dB
	+10 dBm
	[+4,7] dB / [-4,7] dB
	7 dBm
	+4,7 dB / -4,7 dB


Method of Test FDD

Initial conditions

Test environment: normal, TL/VL, TL/VH, TH/VL, TH/VH; 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 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 TS 34.108 [3] and TS 34.109 [4] for details regarding generic call setup procedure and loopback test.

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.

Test requirements

The error of measured output power, derived in step 2), shall not exceed the prescribed tolerance in table 5.2.2.

Method of Test TDD

Initial conditions

Test environment: normal, TL/VL, TL/VH, TH/VL, TH/VH; 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 to the UE antenna connector as shown in figure A.1.

2)
Calls are set up according to the Generic call setup procedure using parameters as specified in tables 5.2.4.1.1a and b for the 3,84 Mcps TDD Option and in tables 5.2.4.1.2a and b for the 3,84 Mcps TDD Option, respectively.

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

3,84 Mcps TDD Option

Table 5.2.4.1.1a: Test parameters for Maximum Output Power single code (3,84 Mcps TDD Option)

	Parameter
	Value/description

	UL Reference measurement channel
	12,2 kbps, according to annex C.2.1.1

	Uplink Power Control
	SS level and signalling values such that UE transmits maximum power.

	Data content
	real life (sufficient irregular)


Table 5.2.4.1.1b: Test parameters for Maximum Output Power multicode (3,84 Mcps TDD Option)

	Parameter
	Value/description

	Reference measurement channel
	Multicode 12,2 kbps, according to annex C.2.2.1

	Uplink Power Control
	SS level and signalling values such that UE transmits maximum power

	Data content
	real life (sufficient irregular)


1,28 Mcps TDD Option

Table 5.2.4.1.2a: Test parameters for Maximum Output Power single code (1,28 Mcps TDD Option)

	Parameter
	Value/description

	UL Reference measurement channel
	12,2 kbps, according to annex C.2.1.2.

	Uplink Power Control
	SS level and signalling values such that UE transmits maximum power.

	Data content
	real life (sufficient irregular)


Table 5.2.4.1.2b: Test parameters for Maximum Output Power multicode (1,28 Mcps TDD Option)

	Parameter
	Value/description

	Reference measurement channel
	Multicode 12,2 kbps, according to annex C.2.2.2

	Uplink Power Control
	SS level and signalling values such that UE transmits maximum power

	Data content
	real life (sufficient irregular)


Procedure

1)
Measure thermal power over the useful part of the burst, with a measurement bandwidth of at least 5 MHz related to 3,84 Mcps TDD Option and with a measurement bandwidth of at least 1,6 MHz in case of 1,28 Mcps TDD Option.

2)
Run step 1) for RF channels Low / Mid / High.
Test Requirements
The output power, measured in step 2) shall not exceed the prescribed tolerance in table 5.2.2. 

NOTE:
Concerning multicode transmission this test applies only for UE power classes 2 and 3. It is intended, that additional test requirements for UE power classes 1 and 4 in this case are part of a later version of the present document. 
5.3
UE Frequency Stability

(34.121-3.7.0 Clause 5.3 & 34.122-4.2.0 Clause 5.3)

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.

For both FDD and TDD the requirements are the same. For all measured bursts (time slots), the frequency error, as derived in the test, shall not exceed ± (0.1 ppm+10Hz).

Method of Test FDD

Initial conditions

Test environment: normal, TL/VL, TL/VH, TH/VL, TH/VH, vibration; see clauses G.2.1, G.2.2 and G.2.3.

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

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 (DPCH_Ec and Îor) are set up according to table 5.3. The relative power level of other downlink physical channels to the DPCH_Ec are set up according to clause E.3.1.

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

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

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


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.

Test Requirements

For all measured bursts, the frequency error, derived in step 2), shall not exceed (0,1 ppm + 10 Hz).

Method of Test TDD

Initial conditions

Test environment: normal, TL/VL, TL/VH, TH/VL, TH/VH, vibration; see clauses G.2.1, G.2.2 and G.2.3.

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

3,84 Mcps TDD Option

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 using parameters as specified in table 5.3.4.1.1

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

Table 5.3.4.1.1: Test parameters for Frequency Stability (3,84 Mcps TDD Option)

	Parameter
	Value/description

	SS level (Ior)
	–105 dBm / 3,84 MHz

(reference sensitivity)

	UL reference measurement channel
	12,2 kbps according to annex C.2.1.1.

	Data content
	real life (sufficient irregular)


1,28 Mcps TDD Option

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 using parameters as specified in table 5.3.4.1.2.

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

Table 5.3.4.1.2: Test parameters for Frequency Stability (1,28 Mcps TDD Option)

	Parameter
	Value/description

	SS level (Ior)
	–108 dBm / 1,28 MHz

(reference sensitivity)

	UL reference measurement channel
	12,2 kbps according to annex C.2.1.2

	Data content
	real life (sufficient irregular)


Procedure

1)
Measure the frequency error delta f across the TS according to annex B.

2)
Repeat step 1) for 200 bursts (time slots).

3)
Run Step 1) and 2) for RF channels Low /Mid/ High.

Test Requirements
For all measured bursts (time slots), the frequency error, derived in the steps above for TDD, shall not exceed (0,1 ppm + 10 Hz).

5.4
Output Power Dynamics in the Uplink

5.4.1

Open Loop Power Control in the Uplink

(34.121-3.7.0 Clause 5.4.1 & 34.122-3.6.0 Clause 5.4.1 and Clause 5.4.1.3)

FDD- 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 CPICH. The information from Node B includes transmission power of CPICH and uplink interference power level.

TDD- Uplink power control is the ability of the UE transmitter to sets its output power in accordance with measured downlink path loss, values determined by higher layer signalling and path loss weighting parameter  as defined in TS 25.331 [9]. The output power is defined as the average power of the transmit timeslot, and is measured with a filter that has a Root-Raised Cosine (RRC) filter response with a roll off α = 0.22 and a bandwidth equal to the chip rate.

The UE open loop power control tolerance is given in the table below for FDD, and 3.84 Mcps TDD.

	
	FDD
	3.84 Mcps TDD
	1.28 Mcps TDD

	Normal conditions
	± 9 dB
	± 10 dB
	± 10 dB

	Extreme conditions
	± 12 dB
	± 13 dB
	± 13 dB


Method of Test FDD

Initial conditions

Test environment: normal, TL/VL, TL/VH, TH/VL, TH/VH; 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 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 Îor is set up according to table 5.4.1.2. The relative power level of downlink physical channels to Ior are set up according to clause E.2.1. The RACH procedure within the call setup is used for the test.

See TS 34.108 [3] 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
	RX Upper dynamic end
	RX-middle
	RX-Sensitivity level

	Îor (note 3)
	25,0 dBm / 3,84 MHz
	65,7 dBm / 3,84 MHz
	106,7 dBm / 3,84 MHz

	CPICH_RSCP (notes 3 and 4)
	28,3 dBm
	69 dBm
	110 dBm

	Primary CPICH DL TX power
	+19 dBm
	+28 dBm
	+19 dBm

	Simulated path loss = Primary CPICH DL TX power – CPICH_RSCP
	+47,3 dB
	+97 dB
	+129 dB

	UL interference
	75 dBm
	101 dBm
	110 dBm

	Constant Value
	10 dB
	10 dB
	10 dB

	Expected nominal UE TX power (note 5)
	-37,7 dBm
	-14 dBm
	+9 dBm (note 2)

	NOTE 1:
While the SS transmit power shall cover the receiver input dynamic range, the logical parameters: Primary CPICH DL TX power, UL interference, Constant Value 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 during Preamble RACH transmission period. The power level of S-CCPCH is temporarily set to 10,3 dB relative to Ior. 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.

NOTE 5:
The Expected nominal UE TX power is calculated by using the equation in the clause 8.5.9 Open Loop Power Control of TS 25.331 [8].


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 first RACH preamble output power of the UE according to annex B.

3)
Repeat the above measurement for all SS levels in table 5.4.1.3.

Method of Test 3.84 Mcps TDD

Initial conditions 

Test environment: normal, TL/VL, TL/VH, TH/VL, TH/VH; see clauses G.2.1 and G.2.2.

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

Connect the SS to the MS antenna connector as shown in figure A.1.

A call is set up according to the generic call setup procedure [3] using parameters as specified in table 5.4.1.1.4. The RACH procedure within the call setup is used for the test.

Table 5.4.1.1.4: Test parameters for uplink Power Control

	
	RX-Upper dynamic end
	RX-middle
	RX-Sensitivity level

	SS transmit power
	-25 dBm/3,84 MHz
	-65 dBm/3,84 MHz
	-105 dBm/3,84 MHz

	Broadcasted transmit- power CCPCH
	35 dBm
	35 dBm
	24 dBm

	Simulated path loss =

Broadcasted TX – SS TX Power
	60 dB
	100 dB
	129 dB

	I BTS (UL interference)
	-75 dBm
	-100 dBm
	-110 dBm

	Constant value
	-10 dB
	-10 dB
	-10 dB

	Nominal expected UE TX power
	-25 dBm
	-10 dBm
	+9 dBm2)

	NOTE 1:
While the SS transmit power shall cover the UE receiver input dynamic range, the logical parameters: broadcasted transmit power, IBTS, and RACH constant value are chosen to achieve a UE TX power, located within the TX output power dynamic range of a class 3 UE.

NOTE 2:
Nominal TX output power 9 dBm allows to check the uplink power control algorithm within the entire tolerance range (9 dBm +-12 dB: 9 dBm +12 dB =21 dBm = max power class 3). 


Procedure

1)
Set the SS transmit power according to table 5.4.1.1.4.

2)
Measure the RACH output power of the UE according to annex B.

3)
Repeat the test for all SS transmit powers and parameters in table 5.4.1.1.4.

Method of Test 1.28 Mcps TDD

Initial conditions

Test environment: normal, TL/VL, TL/VH, TH/VL, TH/VH; 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 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 5.4.1.3.4a. The transmit power level by a UE on the UpPTS is measured. The network signals on BCH a power increment that is applied only for the access procedure. At each new transmission of a SYNC1 burst during the access procedure, the transmit power level can be increased by this power increment. According to the test purpose this power increment is set to zero.

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

Table 5.4.1.3.4a: Test parameters for Open Loop Power Control (UE) (1,28 Mcps TDD Option)

	Parameter
	Level / Status
	Unit

	Îor
	See table 5.4.1.3.4b
	dBm / 1,28 MHz


Table 5.4.1.3.4b: Test parameters for Open Loop Power Control (SS) (1,28 Mcps TDD Option) 1)
	Parameter
	RX Upper dynamic end
	RX-middle
	RX-Sensitivity level

	SS transmit power Îor
	25 dBm / 1,28 MHz


	 66 dBm / 1,28 MHz


	 108 dBm / 1,28 MHz 3)


	broadcasted transmit power 

on BCH 
	+35 dBm
	+24 dBm
	+11 dBm

	Simulated path loss = broadcasted TX – SS TX power 
	 +60 dBm
	 +90 dB
	+119 dB

	PRXUpPCHdes (UL interference)
	85 dBm
	100 dBm
	110 dBm

	Pwrramp (Power Ramping Step)
	0 dB
	0 dB
	0 dB

	I (Max SYNC_UL Transmissions)
	1
	1
	1

	Expected nominal UE TX power 5)
	-25 dBm
	 -10 dBm
	+9 dBm 2)


NOTE 1:
While the SS transmit power shall cover the receiver input dynamic range, the logical parameters: broadcasted TX power, Desired UpPCH RX power at the BS receiver and Power Ramp step are chosen to achieve a UE TX power, located within the TX output power dynamic range of a class 3 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 3)

NOTE 3:
The reference for this requirement is TS 25.102 [1] clause 7.3.1.2.

NOTE 4:
This test applies only for max UE power classes 3. It is intended, that additional test requirements for UE power class 4 are part of a later release.

NOTE 5:
The Expected nominal UE TX power is calculated by using the equation in the clause 8.5.7 Open Loop Power Control of [9]
Procedure

1)
Set the TX output level of the SS to obtain Îor at the UE antenna connector. Îor shall be according to table 5.4.1.3.4b (25 dBm / 1,28 MHz).

2)
Measure the UpPCH RX power at the BS receiver and calculate the transmit power level by the UE on the UpPTS by using the equation in the clause 8.5.7 Open Loop Power Control of [9].

3)
Repeat the above measurement for all SS levels in table 5.4.1.3.4b.

5.4.1.2
Differential accuracy, controlled input (3,84 Mcps TDD Option)

(34.122-4.2.0 Clause 5.4.1.2)

Note: This test is found only in the TDD Test Specification.

Uplink power control, differential accuracy, is the ability of the UE transmitter to sets its output power in accordance with measured downlink path loss, and the signalling values: I BTS, SIR Target, Constant Value, received from higher layers and applicable for the DPCH.

Specifically, the uplink power control, differential accuracy, controlled input, is defined as the error in the UE transmitter power step as a result of a step in SIRTARGET when the path loss weighting parameter  calculated in the UE.
=0, 
5.4.2

Inner/Closed Loop Power Control in the Uplink

(34.121-3.7.0 Clause 5.4.2 & 34.122-4.2.0 Clause 5.4.1.4)

Inner/Closed 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, arrived at the UE.

 Table 5.4.2.1: Transmitter power control tolerance FDD

	TPC_cmd
	Transmitter power control range (all units are in dB)

	
	1 dB step size
	2 dB step size
	3 dB step size

	
	Lower
	Upper
	Lower
	Upper
	Lower
	Upper

	+ 1
	+0.5
	+1.5
	+1
	+3
	+1.5
	+4.5

	0
	0.5
	+0.5
	0.5
	+0.5
	0.5
	+0.5

	 1
	0.5
	1.5
	1
	3
	1.5
	4.5


Table 5.4.2.2: Transmitter average power control tolerance FDD

	TPC_cmd group
	Transmitter power control range after 10 equal TPC_cmd group
(all units are in dB)
	Transmitter power control range after 7 equal TPC_cmd groups
(all units are in dB)

	
	1 dB step size
	2 dB step size
	3 dB step size

	
	Lower
	Upper
	Lower
	Upper
	Lower
	Upper

	+ 1
	+8
	+12
	+16
	+24
	+16
	+26

	0
	1
	+1
	1
	+1
	1
	+1

	 1
	8
	12
	16
	24
	16
	26

	0,0,0,0,+1
	+6
	+14
	N/A
	N/A
	N/A
	N/A

	0,0,0,0,1
	6
	14
	N/A
	N/A
	N/A
	N/A


Table 5.4.1.4.2a: Transmitter power control range 1.28 Mcps TDD

	TPC_cmd
	Transmitter power control range

	
	1 dB step size
	2 dB step size
	3 dB step size

	
	Lower
	Upper
	Lower
	Upper
	Lower
	Upper

	Up
	+0.5 dB
	+1.5 dB
	+1 dB
	+3 dB
	+1.5 dB
	+4.5 dB

	Down
	-0.5 dB
	-1.5 dB
	-1 dB
	-3 dB
	-1.5 dB
	-4.5 dB


Table 5.4.1.4.2b: Transmitter average power control range 1.28 Mcps TDD

	TPC_cmd group
	Transmitter power control range after 10 equal TPC_ cmd groups

	
	1 dB step size
	2 dB step size
	3 dB step size

	
	Lower
	Upper
	Lower
	Upper
	Lower
	Upper

	Up
	+8 dB
	+12 dB
	+16 dB
	+24 dB
	+24 dB
	+36 dB

	Down
	-8 dB
	-12 dB
	-16 dB
	-24 dB
	-24 dB
	-36 dB


Method of Test FDD

Initial conditions

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

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

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

2)
A call is set up according to the Generic call setup procedure. The Uplink DPCH Power Control Info shall specify the Power Control Algorithm as algorithm 2 for interpreting TPC commands.

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

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

Procedure
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Inner Loop Power Control Test Steps

1)
Before proceeding with paragraph (2) (Step A) below, 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 SS.
2)
Step A: Transmit a sequence of at least 30 and no more than 60 TPC commands, which shall commence at a frame boundary and last for a whole number of frames, and which shall contain:

-
no sets of 5 consecutive "0" or "1" commands which commence in the 1st, 6th or 11th slots of a frame;

-
at least one set of 5 consecutive "0" commands which does not commence in the 1st, 6th or 11th slots of a frame;

-
at least one set of 5 consecutive "1" commands which does not commence in the 1st, 6th or 11th slots of a frame.

The following is an example of a suitable sequence of TPC commands:

100000101010101111101000001010101011111010000010101010111110

3)
Step B: Transmit a sequence of 50 TPC commands with the value 1.

4)
Step C: Transmit a sequence of 50 TPC commands with the value 0.

5)
Step D: Reconfigure the uplink channel to set the Power Control Algorithm to algorithm 1, and the TPC step size to 1 dB. When the reconfiguration is complete, transmit a sequence of TPC commands with the value 1 until the UE output power is above the maximum power threshold.

6)
Step E: Transmit a sequence of 150 (note) TPC commands with the value 0.

7)
Step F: Transmit a sequence of 150 (note) TPC commands with the value 1.

8)
Step G: Reconfigure the uplink channel to set the TPC step size to 2 dB (with the Power Control Algorithm remaining as algorithm 1). When the reconfiguration is complete, transmit a sequence of TPC commands with the value 1 until the UE output power is above the maximum power threshold. Transmit a sequence of 75 (note) TPC commands with the value 0.

9)
Step H: Transmit a sequence of 75 (note) TPC commands with the value 1.

10)
During steps A to H the mean output power of every slot shall be measured, with the following exceptions:

-
In steps D and F, measurement of the output power is not required in slots after the 10th slot after the mean output power has exceeded the maximum power threshold;

-
In steps E and G, measurement of the output power is not required in slots after the 10th slot after the mean output power has fallen below the minimum power threshold.


The transient periods of 25 s after each slot boundary shall not be included in the power measurements.
s before each slot boundary and 25 
NOTE:
These numbers of TPC commands are given as examples. The actual number of TPC commands transmitted in these steps shall be at least 10 more than the number required to ensure that the UE reaches the relevant maximum or minimum power threshold in each step, as shown in figure 5.4.2.4.

FDD Test requirements

a)
During Step A, the difference in mean output power between adjacent slots shall be within the prescribed range for a TPC_cmd of 0, as given in table 5.4.2.1.

b)
During Step A, the change in mean output power over 10 consecutive slots shall be within the prescribed range for a TPC_cmd group of 0, as given in table 5.4.2.2.

c)
During Step B, the difference in mean output power between adjacent slots shall be within the prescribed range given in table 5.4.2.1, given that every 5th TPC_cmd should have the value +1, with a step size of 1 dB, and all other TPC_cmd should have the value 0.

d)
During Step B, the change in mean output power over 50 consecutive slots shall be within the prescribed range for a TPC_cmd group of {0,0,0,0,+1}, as given in table 5.4.2.2.

e)
During Step C, the difference in mean output power between adjacent slots shall be within the prescribed range given in table 5.4.2.1, given that every 5th TPC_cmd should have the value 1, with a step size of 1 dB, and all other TPC_cmd should have the value 0.

f)
During Step C, the change in mean output power over 50 consecutive slots shall be within the prescribed range for a TPC_cmd group of {0,0,0,0,-1}, as given in table 5.4.2.2.

g)
During Step E, the difference in mean output power between adjacent slots shall be within the prescribed range given in table 5.4.2.1 for a TPC_cmd of 1 and step size of 1 dB. This applies when the original (reference) timeslot power and the target timeslot power are between the Min power threshold for test and the Max power threshold for test derived from the Measured Maximum output power in Step D. For the power step adjacent to the Min or Max power threshold for test, the lower step size requirement does not apply.

h)
During Step E, the change in mean output power over 10 consecutive slots shall be within the prescribed range for a TPC_cmd group of 1, and step size of 1 dB as given in table 5.4.2.2. This applies when the original (reference) timeslot power and the target timeslot power are between the Min power threshold for test and the Max power threshold for test derived from the Measured Maximum output power in Step D. The power step adjacent to the Min or Max power threshold for test should not be part of the 10 consecutive slots tested.

i)
During Step F, the difference in mean output power between adjacent slots shall be within the prescribed range given in table 5.4.2.1 for a TPC_cmd of +1 and step size of 1 dB. This applies when the original (reference) timeslot power and the target timeslot power are between the Min power threshold for test and the Max power threshold for test derived from the Measured Maximum output power in Step F. For the power step adjacent to the Min or Max power threshold for test, the lower step size requirement does not apply.

j)
During Step F, the change in mean output power over 10 consecutive slots shall be within the prescribed range for a TPC_cmd group of +1, and step size of 1 dB as given in table 5.4.2.2. This applies when the original (reference) timeslot power and the target timeslot power are between the Min power threshold for test and the Max power threshold for test derived from the Measured Maximum output power in Step F. The power step adjacent to the Min or Max power threshold for test should not be part of the 10 consecutive slots tested.

k)
During Step G, the difference in mean output power between adjacent slots shall be within the prescribed range given in table 5.4.2.1 for a TPC_cmd of 1 and step size of 2 dB. This applies when the original (reference) timeslot power and the target timeslot power are between the Min power threshold for test and the Max power threshold for test derived from the Measured Maximum output power in Step F. For the power step adjacent to the Min or Max power threshold for test, the lower step size requirement does not apply.

l)
During Step G, the change in mean output power over 10 consecutive slots shall be within the prescribed range for a TPC_cmd group of 1, and step size of 2 dB as given in table 5.4.2.2. This applies when the original (reference) timeslot power and the target timeslot power are between the Min power threshold for test and the Max power threshold for test derived from the Measured Maximum output power in Step F. The power step adjacent to the Min or Max power threshold for test should not be part of the 10 consecutive slots.

m)
During Step H, the difference in mean output power between adjacent slots shall be within the prescribed range given in table 5.4.2.1 for a TPC_cmd of +1 and step size of 2 dB. This applies when the original (reference) timeslot power and the target timeslot power are between the Min power threshold for test and the Max power threshold for test derived from the Measured Maximum output power in Step H. For the power step adjacent to the Min or Max power threshold for test, the lower step size requirement does not apply.

n)
During Step H, the change in mean output power over 10 consecutive slots shall be within the prescribed range for a TPC_cmd group of +1, and step size of 2 dB as given in table 5.4.2.2. This applies when the original (reference) timeslot power and the target timeslot power are between the Min power threshold for test and the Max power threshold for test derived from the Measured Maximum output power in Step H. The power step adjacent to the Min or Max power threshold for test should not be part of the 10 consecutive slots tested.

Method of Test TDD

Initial conditions

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

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

1)
Connect the SS 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 TS 34.108 [3] and TS 34.109 [4] for details regarding generic call setup procedure and loopback test.

Procedure

1)
Before proceeding with paragraph (2) (Step A) below, set the output power of the UE, measured at the UE antenna connector, to be in the range –10 9dBm. 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 SS.
2)
Step A: Configure the uplink channel to set the TPC step size to 1 dB. When the Configuration is complete, transmit a sequence of TPC commands with the value 1 until the UE output power is above the maximum power threshold.

3)
Step B: Transmit a sequence of 68 (note) TPC commands with the value 0.

4)
Step C: Transmit a sequence of 68 (note) TPC commands with the value 1.

5)
Step D: Reconfigure the uplink channel to set the TPC step size to 2dB. When the reconfiguration is complete, transmit a sequence of TPC commands with the value 1 until the UE output power is above the maximum power threshold. Transmit a sequence of 34 (note) TPC commands with the value 0.

6) Step E: Transmit a sequence of 34 (note) TPC commands with the value 1.

7)
Step F: Reconfigure the uplink channel to set the TPC step size to 3 dB. When the reconfiguration is complete, transmit a sequence of TPC commands with the value 1 until the UE output power is above the maximum power threshold. Transmit a sequence of 22 (note) TPC commands with the value 0.

8) Step G: Transmit a sequence of 22 (note) TPC commands with the value 1.

NOTE: 
These numbers of TPC commands are given as examples. The actual number of TPC commands transmitted in these steps shall be sufficient to ensure that the UE reaches the relevant maximum or minimum power threshold.

TDD Test Requirements

a) During Step B, the difference in mean output power between adjacent slots shall be within the prescribed range given in table 5.4.1.4.2a for a TPC_cmd of 1 and step size of 1 dB, until the output power reaches (Minimum power threshold +0,5 dB). 

b)
During Step B, the change in mean output power over 10 consecutive slots shall be within the prescribed range for a TPC_cmd group of 1, and step size of 1 dB as given in table 5.4.1.4.2b, until the output power reaches (Minimum power threshold +0,5 dB).

c) During Step C, the difference in mean output power between adjacent slots shall be within the prescribed range given in table 5.4.1.4.2a for a TPC_cmd of +1 and step size of 1 dB, until the output power reaches (Maximum power threshold 0,5 dB).

d) During Step C, the change in mean output power over 10 consecutive slots shall be within the prescribed range for a TPC_cmd group of +1, and step size of 1 dB as given in table 5.4.1.4.2b, until the output power reaches (Maximum power threshold 0,5 dB).

e) During Step D, the difference in mean output power between adjacent slots shall be within the prescribed range given in table 5.4.1.4.2a for a TPC_cmd of 1 and step size of 2 dB, until the output power reaches (Minimum power threshold +1 dB).

f) During Step D, the change in mean output power over 10 consecutive slots shall be within the prescribed range for a TPC_cmd group of 1, and step size of 2 dB as given in table 5.4.1.4.2b, until the output power reaches (Minimum power threshold +1 dB).

g) During Step E, the difference in mean output power between adjacent slots shall be within the prescribed range given in table 5.4.1.4.2a for a TPC_cmd of +1 and step size of 2 dB, until the output power reaches (Maximum power threshold 1 dB).

h) During Step E, the change in mean output power over 10 consecutive slots shall be within the prescribed range for a TPC_cmd group of +1, and step size of 2 dB as given in table 5.4.1.4.2b, until the output power reaches (Maximum power threshold 1 dB).

i) During Step F, the difference in mean output power between adjacent slots shall be within the prescribed range given in table 5.4.1.4.2a for a TPC_cmd of 1 and step size of 3 dB, until the output power reaches (Minimum power threshold +1 dB).

j) During Step F, the change in mean output power over 10 consecutive slots shall be within the prescribed range for a TPC_cmd group of 1, and step size of 3 dB as given in table 5.4.1.4.2b, until the output power reaches (Minimum power threshold +1 dB).

k) During Step G, the difference in mean output power between adjacent slots shall be within the prescribed range given in table 5.4.1.4.2a for a TPC_cmd of +1 and step size of 3 dB, until the output power reaches (Maximum power threshold 1 dB). 

l) During Step G, the change in mean output power over 10 consecutive slots shall be within the prescribed range for a TPC_cmd group of +1, and step size of 3 dB as given in table 5.4.1.4.2b, until the output power reaches (Maximum power threshold 1 dB).

5.4.3

Minimum Output Power

(34.121-3.7.0 Clause 5.4.3 & 34.122-4.2.0 Clause 5.4.2)

	
	FDD
	3.84Mcps TDD
	1.28 Mcps TDD

	Minimum output power
	Below –49dBm
	Below –43dBm
	Below [-48] dBm


FDD Method of Test

Initial conditions

Test environment: normal, TL/VL, TL/VH, TH/VL, TH/VH; 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 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 TS 34.108 [3] and TS 34.109 [4] for details regarding generic call setup procedure and loopback test.

Procedure

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

2)
Measure the output power of the UE by Tester.

Method of Test TDD

Initial conditions 

Test environment: normal, TL/VL, TL/VH, TH/VL, TH/VH; 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 to the UE antenna connector as shown in figure A.1.

2)
A call is set up according to the Generic call setup procedure using parameters as specified in table E.3.1.2.

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

Procedure

1)
Configure the UE transmitter to enable power control steps of size 1 dB.

2)
Measure power of the UE output signal over the useful part of the active time slot according to annex B.

NOTE:
Annex B returns the power in the decision points (displayed as reference power and power offset). This is equivalent to thermal power at the air-interface. Insofar 5.4.2 minimum output power is consistent with 5.2 maximum output power.

3)
Configure the UE transmitter to enable power control steps of 2 dB and of 3 dB, respectively, and repeat step 2).

4)
Run step 2) for RF channels Low Mid and High.

5.4.4

Out-of-synchronization handling of output power

(34.121-3.7.0 Clause 5.4.4  & 34.122-4.2.0 Clause 5.4.5)

The UE shall monitor the DPCH quality in order to detect a loss of the signal on Layer 1, as specified in (TS 25.214 FDD & TS 25.224 TDD). The thresholds Qout and Qin specify at what DPCH quality levels the UE shall shut its power off and when it shall turn its power on, respectively. The thresholds are not defined explicitly, but are defined by the conditions under which the UE shall shut its transmitter off and turn it on, as stated in this clause.
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Conditions for out-of-synch handling in the UE FDD.
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Conditions for out-of-synch handling in the UE. The indicated thresholds Qout and Qin are only informative. Conditions apply for 3.84 Mcps TDD Option.
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Conditions for out-of-synch handling in the UE. The indicated thresholds Qout and Qin are only informative. Conditions apply for 1.28 Mcps TDD Option.

Minimum Requirements for DPCCH_Ec/Ior levels
	Section from figures above
	DPCCH_Ec/Ior 

	
	FDD
	3.84 Mcps TDD
	1.28 Mcps TDD

	Before A
	-16.6 dB
	-4.6 dB
	-2.6 db

	A to B
	-22.0 dB
	-10.0 dB
	-8.0 dB

	B to D
	-28.0 dB
	-16 .0 dB
	-14.0 dB

	D to E
	-24.0 dB
	-12.0 dB
	-10.0 dB

	After E
	-18.0 dB
	-6.0 dB
	-4.0 dB

	T off
	200 ms
	200 ms
	200 ms

	T on
	200 ms
	200 ms
	200 ms


Method of Test FDD

Initial conditions

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

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

1)
Connect the SS 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 DCH parameters are set up according to table 5.4.4.1 with DPCCH_Ec/Ior ratio level at –16,6 dB. The other RF parameters are set up according to clause E.3.3.
3)
Enter the UE into loopback test mode and start the loopback test.

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

Procedure

1) 
The SS sends continuously Up power control commands to the UE until the UE transmitter power reach maximum level.

2)
The SS controls the DPCCH_Ec/Ior ratio level according to clause 'A to B' as defined in table 5.4.4.3. The SS monitors the UE transmitted power for 5 seconds and verifies that the UE transmitter is not switched off during this time.

3) 
The SS controls the DPCCH_Ec/Ior ratio level according to clause 'B to D' as defined in table 5.4.4.3. The SS waits 200 ms and then verifies that the UE transmitter has been switched off.

4)
The SS monitors the UE transmitted power for 5 seconds and verifies that the UE transmitter is not switched on during this time.

5) 
The SS controls the DPCCH_Ec/Ior ratio level according to clause 'D to E' as defined in table 5.4.4.3. The SS monitors the UE transmitted power for 5 s and verifies that the UE transmitter is not switched on during this time.

6) 
The SS controls the DPCCH_Ec/Ior ratio level according to clause 'After E' as defined in table 5.4.4.3. The SS waits 200 ms and then verifies that the UE transmitter has been switched on.

Test requirements

Table 5.4.4.3: FDD-Test Requirements for DPCCH_Ec/Ior levels

	Clause from figure 5.4.4.1
	DPCCH_Ec/Ior 
	Unit

	Before A
	-16,6
	dB

	A to B
	-21,6
	dB

	B to D
	-28,4
	dB

	D to E
	-24,4
	dB

	After E
	-17,6
	dB


To pass the test, steps 1 through 6 of the procedure in clause 5.4.4.4.2 must be fulfilled.

The UE transmitter off criterion and its tolerances is defined in clause 5.5.1 (Transmit off power).

The UE transmitter on criterion and its tolerances is defined in clause 5.4.3 (Minimum Output Power). The UE transmitter is considered to be on if the UE transmitted power is higher than minimum output power.

Method of Test TDD 

Initial conditions 

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

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

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

2)
Calls are set up according to the Generic call setup procedure using parameters as specified in table 5.4.5.1

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

4)
The handover triggering level shall be set very high [TBD] to ensure that the beacon channel power never exceeds the value of 10dB above it. Therefore the averaging time for signal quality will always be 160 milliseconds.
Procedure

3.84 Mcps TDD Option

1)
SS level and signalling values are set that the UE transmits maximum power (see annex E clause E.3.1)

2) 
Set the SS TX signal quality to [image: image5.wmf]or

c

I

E

DPCH

_

S

 = -4.6+0,4 dB and verify that the UE TX signal is on.
3) 
Set the SS TX signal quality to [image: image6.wmf]or

c

I

E

DPCH

_

S

 = -10+0,4 dB and verify that the UE TX signal remains on continuously for at least 5 seconds.

4) 
Set the SS TX signal quality to [image: image7.wmf]or

c

I

E

DPCH

_

S

 = -16-0,4 dB and verify that the UE TX signal turns off 200 ms or earlier with respect to that instant.

5) 
Set the SS TX signal quality to [image: image8.wmf]or

c

I

E

DPCH

_

S

 = -12-0,4 dB and verify that the UE TX signal remains off continuously for at least 5 seconds.

6) 
Set the SS TX signal quality to [image: image9.wmf]or

c

I

E

DPCH

_

S

 = -6+0,4 dB and verify that the UE TX signal is switched on 200 ms or earlier with respect to that instant.

1.28 Mcps TDD Option

1)
The SS sends continuously Up power control commands to the UE until the UE transmitter power reaches maximum level

2) 
Set the SS TX signal quality to [image: image10.wmf]or

c

I

E

DPCH

_

S

 = -2.6+[0,3] dB and verify that the UE TX signal is on.
3) 
Set the SS TX signal quality to [image: image11.wmf]or

c

I

E

DPCH

_

S

 = -8+[0,3] dB and verify that the UE TX signal remains on continuously for at least 5 seconds.

4) 
Set the SS TX signal quality to [image: image12.wmf]or

c

I

E

DPCH

_

S

 = -14-[0,3] dB and verify that the UE TX signal turns off 200 ms or earlier with respect to that instant.

5) 
Set the SS TX signal quality to [image: image13.wmf]or

c

I

E

DPCH

_

S

 = -10-[0,3] dB and verify that the UE TX signal remains off continuously for at least 5 seconds.

6) 
Set the SS TX signal quality to [image: image14.wmf]or

c

I

E

DPCH

_

S

 = -4+[0,3] dB and verify that the UE TX signal is switched on 200 ms or earlier with respect to that instant.

Test Requirements

The UE TX on-criterion including tolerance window is derived from the initial conditions and is verified with the method of 5.4.2.4 minimum transmit power related to minimum requirements according to clause 5.4.2.2.1 for 3,84 Mcps TDD Option and 5.4.2.2.2 for 1,28 Mcps TDD Option, respectively. The UE transmitter is considered to be on if the UE transmitted power is higher than the minimum output power.

The UE TX off criterion including tolerance is verified according to clause 5.4.3 of the present document (Transmit off power). The UE transmitter is considered to be off if the UE transmitted power is lower than the transmit OFF power.

To pass the test, steps 1 through 6 of the procedure must be fulfilled.

5.5
Transmit ON/OFF Power

5.5.1

Transmit OFF Power

(34.121-3.7.0 Clause 5.5.1 & 34.122-3.6.0 Clause 5.4.3)

The transmit OFF power state is when the UE does not transmit except during uplink compressed mode. This parameter is defined as the maximum output transmit power within the channel bandwidth when the transmitter is OFF.

	
	FDD
	TDD

	Transmit OFF Power
	Below –55 dBm
	Below –63.5 dBm


Method of Test FDD

This test is covered by clause 5.5.2 Transmit ON/OFF Time mask.

Method of Test TDD

Refer clause 5.4.4.4 Transmit ON/OFF Time mask.

5.5.2

Transmit ON/OFF Time mask

(34.121-3.7.0 Clause 5.5.2 & 34.122-4.2.0 Clause 5.4.4)

The time mask for transmit ON/OFF defines the ramping time allowed for the UE between transmit OFF power and transmit ON power.

Requirements for FDD

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  = 0,22 and a bandwidth equal to the chip rate.
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Figure 5.5.1 Transmit ON/OFF template for PRACH preambles FDD
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Figure 5.5.2 Transmit ON/OFF template for all other On/Off cases FDD

Requirements for 3,84Mcps TDD Option

The transmit power level versus time shall meet the mask specified in figure 5.4.4.2.1 where the transmission period refers to the burst without guard-period for a single transmission slot, and to the period from the beginning of the burst in the first transmission slot to the end of the burst without guard period in the last transmission timeslot for consecutive transmission slots.
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Figure 5.4.4.2.1 Transmit ON/OFF template for 3.84 Mcps TDD 

Requirements for 1,28Mcps TDD Option

The transmit power level versus time shall meet the mask specified in figure 5.4.4.2.2, where the transmission period refers to the burst without guardperiod for a single transmission slot, and to the period from the beginning of the burst in the first transmission slot to the end of the burst without guard period in the last transmission timeslot for consecutive transmission slots.
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Figure 5.4.4.2.2 Transmit ON/OFF template for 1.28Mcps TDD 
Method of Test FDD

Initial conditions

Test environment: normal, TL/VL, TL/VH, TH/VL, TH/VH; 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 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 Îor is are set up according to table 5.5.2.2. The relative power level of downlink physical channels to Ior are set up according to clause E.2.1.
The RACH procedure within the call setup is used for the test. The number of the available subchannels should be limited to one. This ensures that the preamble sequence is known to the SS. The preamble retransmission shall be at least 3. The power ramping step size shall be 1 dB. Note that the maximum number of preamble retransmissions is limited to 5 due to the fact that the commanded uplink power exceeds the allowed uplink power of more than 6 dB. The SS shall not send either an ACK or a NACK.

See TS 34.108 [3] 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 5.5.2.3
	dBm / 3,84 MHz


Table 5.5.2.3: Test parameters for Transmit ON/OFF Time mask (SS)

	Parameter
	Power Class 1
	Power Class 2
	Power Class 3
	Power Class 4
	Unit

	Îor (note 1)
	106,7
	106,7
	106,7
	106,7
	dBm / 3,84 MHz

	CPICH_RSCP
(notes 1 and 2)
	110
	110
	110
	110
	dBm

	Primary CPICH DL TX power
	+19
	+19
	+19
	+19
	dBm

	Simulated path loss = Primary CPICH DL TX power – CPICH_RSCP
	+129
	+129
	+129
	+129
	dB

	UL interference
	86
	92
	95
	98
	dBm

	Constant Value
	10
	10
	10
	10
	dB

	Expected nominal UE TX power (note 3)
	+33
	+27
	+24
	+21
	dBm

	NOTE 1:
The power level of S-CCPCH should be defined because S-CCPCH is transmitted during Preamble RACH transmission period. The power level of S-CCPCH is temporarily set to 10,3 dB relative to Ior. However, it is necessary to check whether the above S-CCPCH level is enough to establish a connection with the reference measurement channels.

NOTE 2:
The purpose of this parameter is to calculate the Expected nominal UE TX power.

NOTE 3:
The Expected nominal UE TX power is calculated by using the equation in the clause 8.5.9 Open Loop Power Control of TS 25.331 [8].


Procedure

1)
Set the TX output level of the SS to obtain Îor at the UE antenna connector and select the test parameters of table 5.5.2.3 according to the power class. Îor shall be according to table 5.5.2.3 (106,7 dBm / 3,84 MHz).

2)
Measure the output power (ON power) of the UE on the first RACH preamble or two consecutive RACH preambles. The measurements shall not include the transient periods. From the occurrence of the first RACH preamble the SS shall predict the following RACH preamble timing.

3)
Record the OFF power in a 2 368 chip time interval before a transient period of 25 µs (96 chips) prior to a RACH preamble (ON power) averaging (see note) through a matched filter (RRC 0.22, BW equal to the chiprate). Record the OFF power in a 2368 chip time interval after a transient period of 25 µs (96 chips) after a RACH preamble (ON power) averaging through a matched filter (RRC 0.22, BW equal to the chiprate).

NOTE:
OFF power measurement with averaging requires an enough sampling speed to cover the signal bandwidth (e.g. 3,84 MHz times 1,22 = 4,6848 MHz BW).
FDD 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 upper tolerance in table 5.2.2 (clause 5.2.5) and lower tolerance in table 5.4.1.1. (clause 5.4.1.2) for the first preamble, or shall meet the tolerance in table 5.5.2.1 for two consecutive preambles.

The measured leakage power, derived in step 3), shall be below 55 dBm. (clause 5.5.1.5).

Method of Test TDD

Initial conditions

Test environment: normal, TL/VL, TL/VH, TH/VL, TH/VH; see clauses G.2.1 and G.2.2.

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

Connect the SS to the UE antenna connector as shown in figure A.1.
A call is set up according to the generic call setup procedure using parameters as specified in table E.3.1.2. 

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

Procedure

1)
The time position of the midamble of the burst under test (TimeSlot s in Frame f) shall be the reference for the time position of the leading and laging guard-periods of the burst under test and, alternatively, for the equivalent guard periods of the next 2 bursts.

2)
Record the following time periods with at least 2 samples /chip through a matched filter (RRC 0.22, BW equal to the chiprate) : TS s-1 and TS s+1 in frame f or f+1 or f+2

3) Calculate power samples by averaging the recorded samples of one chip duration.

TDD Test requirements

Each power sample shall be below the limits (off Power (clause 5.4.3) and –50 dBm), indicated in figure 5.4.4.2.1 for 3,84 Mcps TDD Option and figure 5.4.4.2.2 for 1,28 Mcps TDD Option, respectively.

NOTE:
In this test no power limits apply during guard period.

5.6
Change of TFC

Note: This requirement only occurs for FDD 34.121-3.7.0 Clause 5.6

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.

5.7
Power setting in uplink compressed mode

Note: This requirement only occurs for FDD 34.121-3.5.0 Sec 5.7

Compressed mode in uplink means that the power in uplink is changed.

5.8 Occupied Bandwidth (OBW)

(34.121-3.7.0 Clause 5.8 & 34.122-4.2.0 Clause 5.5.1)

Occupied bandwidth is a measure of the bandwidth containing 99 % of the total integrated power of the transmitted spectrum and is centered on the assigned channel frequency.

For FDD the measured Occupied Bandwidth shall not exceed 5 MHz based on a chip rate of 3.84 Mcps.for FDD.

For the 3.84 Mcps TDD option the measured Occupied Bandwidth shall not exceed 5 MHz based on a chip rate of 3.84 Mcps.

For the 1.28 Mcps TDD option the measured Occupied Bandwidth shall not exceed [1.6] MHz based on a chip rate of 1.28 Mcps.

Method of Test FDD

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

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 power spectrum distribution within two times or more range over the requirement for Occupied Bandwidth specification centring on the current carrier frequency with 30 kHz or less RBW. The characteristic of the filter shall be approximately Gaussian (typical spectrum analyzer filter).

3)
Calculate the total power within the range of all frequencies measured in '2)' and save this value as "Total Power".

4)
Sum up the power upward from the lower boundary of the measured frequency range in '2)' and seek the limit frequency point by which this sum becomes 0,5 % of "Total Power" and save this point as "Lower Frequency".

5)
Sum up the power downward from the upper boundary of the measured frequency range in '2)' and seek the limit frequency point by which this sum becomes 0,5 % of "Total Power" and save this point as "Upper Frequency".

6)
Calculate the difference ("Upper Frequency"  "Lower Frequency" = "Occupied Bandwidth") between two limit frequencies obtained in '4)' and '5)'.

Method of Test TDD

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 to the UE antenna connector as shown in figure A.1.

2)
A call is set up according to the generic call setup procedure using parameters as specified in table E.3.1.2. 

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

Procedure

1)
Measure the power of the transmitted signal with a measurement filter of bandwidth [30 kHz]. The characteristic of the filter shall be approximately Gaussian (typical spectrum analyzer filter). The center frequency of the filter shall be stepped in contiguous 30 kHz steps from a minimum frequency, which shall be [7,5 – 0,015] MHz for the 3,84 Mcps TDD Option and [2,4 – 0,015] MHz for the 1,28 Mcps TDD Option, respectively, below the assigned channel frequency of the transmitted signal, up to a maximum frequency, which shall be [7,5 – 0,015] MHz for the 3,84 Mcps TDD Option and [2,4 – 0,015] MHz for the 1,28 Mcps TDD Option, respectively, above the assigned channel frequency of the transmitted signal. The step duration shall be sufficient slow to capture the active TS. The measured power shall be recorded for each step.

2)
Determine the total transmitted power by accumulating the recorded power measurements results of all steps.

3)
Sum up the power upward from the lower boundary of the measured frequency range in '(2)' and seek the limit frequency point by which this sum becomes 0.5 % of "Total Power" and save this point as "Lower Frequency".
4)
Sum up the power downward from the upper boundary of the measured frequency range in '(2)' and seek the limit frequency point by which this sum becomes 0.5 % of "Total Power" and save this point as "Upper Frequency".
5)
Calculate the difference ("Upper Frequency" – "Lower Frequency" = "Occupied Bandwidth") between two limit frequencies obtained in '(4)' and '(5)'.
5.9
Spectrum emission mask

(34.121-3.7.0 Clause 5.9 & 34.122-4.2.0 Clause 5.5.2.1)

The spectrum emission mask of the UE applies to frequencies, which are between 2.5 MHz and 12.5 MHz (for FDD and 3.84 Mcps TDD), and 0.8 MHz and 4.0MHz (for 1.28 Mcps TDD) away from the UE center carrier frequency. The out of channel emission is specified relative to the UE output power measured in a 3.84 MHz and 1.28 MHz bandwidth respectively.

Table 5.9.2: Spectrum Emission Mask Requirement for FDD

	f in MHz (note 1)
	Minimum requirement
	Measurement bandwidth

	2,5 to 3,5
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	30 kHz (note 2)

	3,5 to 7,5
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	1 MHz (note 3)

	7,5 to 8,5
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	1 MHz (note 3)

	8,5 to 12,5
	47,5 dBc
	1 MHz (note 3)

	NOTE 1:
(f is the separation between the carrier frequency and the centre of the measuring filter.

	NOTE 2:
The first and last measurement position with a 30 kHz filter is at (f equals to 2,515 MHz and 3,485 MHz.

	NOTE 3:
The first and last measurement position with a 1 MHz filter is at (f equals to 4 MHz and 12 MHz. As a 
general rule, the resolution bandwidth of the measuring equipment should be equal to the 
measurement bandwidth. To improve measurement accuracy, sensitivity and efficiency, the resolution bandwidth can be different from the measurement bandwidth. When the resolution bandwidth is smaller than the measurement bandwidth, the result should be integrated over the measurement bandwidth.

	The lower limit shall be –48,5 dBm/3,84 MHz or which ever is higher.


Table 5.5.2.1.5.1: Spectrum Emission Mask Requirement (3,84 Mcps TDD Option)

	Δf in MHz (note 1)
	Minimum requirement
	Measurement bandwidth

	2.5 - 3.5
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	30 kHz 

	3.5 - 7.5
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	1 MHz 

	7.5 - 8.5
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	1 MHz 

	8.5 - 12.5
	-47.5 dBc
	1 MHz 

	Note 1:
(f is the separation between the carrier frequency and the centre of the measuring filter.

Note 2:
The first and last measurement position with a 30 kHz filter is at (f equals to 2.515 MHz and 3.485 MHz.

Note 3:
The first and last measurement position with a 1 MHz filter is at (f equals to 4 MHz and 12 MHz. As a general rule, the resolution bandwidth of the measuring equipment should be equal to the measurement bandwidth. To improve measurement accuracy, sensitivity and efficiency, the resolution bandwidth can be different from the measurement bandwidth. When the resolution bandwidth is smaller than the measurement bandwidth, the result should be integrated over the measurement bandwidth.

	The lower limit shall be –48.5dBm/3.84 MHz or the minimum requirement presented in this table which ever is the higher.


Table 5.5.2.1.5.2: Spectrum Emission Mask Requirement (1,28 Mcps TDD Option)

	Frequency offset from carrier Δf
	Minimum requirement
	Measurement bandwidth

	0.8 MHz
	[-33.5] dBc
	30 kHz 

	0.8-1.8 MHz
	[-33.5]– 14*((f-0.8) dBc
	30 kHz

	1.8-2.4 MHz
	[-47.5] – 25*((f-1.8)dBc
	30 kHz

	2.4 – 4.0MHz
	[-47.5] dBc
	1 MHz 


NOTE 1:
The first and last measurement position with a 30 kHz filter is 0.815 MHz and 2.385 MHz.

NOTE 2:
The first and last measurement position with a 1 MHz filter is 2.9MHz and 3.5MHz.

NOTE 3:
The lower limit shall be [– 53.5] dBm/1,28 MHz or which ever is the higher.
Method of Test FDD

Initial conditions

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

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

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

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 power of the transmitted signal with a measurement filter of bandwidths according to table 5.9.2. Measurements with an offset from the carrier centre frequency between 2,515 MHz and 3,485 MHz shall use a 30 kHz measurement filter. Measurements with an offset from the carrier centre frequency between 4 MHz and 12 MHz shall use 1 MHz measurement bandwidth and the result may be calculated by integrating multiple 50 kHz or narrower filter measurements. The characteristic of the filter shall be approximately Gaussian (typical spectrum analyzer filter). The centre frequency of the filter shall be stepped in contiguous steps according to table 5.9.2. The measured power shall be recorded for each step.

3)
Measure the wanted output power according to annex B.

4)
Calculate the ratio of the power 2) with respect to 3) in dBc.

The result of step 4) shall fulfil the requirements of table 5.9.2.

Method of Test TDD

Initial conditions 

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

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

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 using parameters as specified in table E.3.1.2.

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

Procedure

1)
Measure the power of the transmitted signal with a measurement filter of bandwidths according to table 5.5.2.1.2.1 for the 3,84 Mcps TDD Option and 5.5.2.1.2.2 for the 1,28 Mcps TDD Option, respectively. The characteristic of the filter shall be approximately Gaussian (typical spectrum analyzer filter). The center frequency of the filter shall be stepped in contiguous steps according to table 5.5.2.1.2.1 for the 3,84 Mcps TDD Option and 5.5.2.1.2.2 for the 1,28 Mcps TDD Option, respectively. The step duration shall be sufficient slow to capture the active TS. The measured power shall be recorded for each step.

2)
Measure the wanted output power according to annex B.

3)
Display the results of 1) in dBc with respect to 2).

Test Requirements for 3.84 Mcps TDD Option

The result 5.5.2.1.4.2. step 3) shall fulfil the requirements of table 5.5.2.1.5.1.

Test Requirements for 1.28 Mcps TDD Option

The result 5.5.2.1.4.2. step 3) shall fulfil the requirements of table 5.5.2.1.5.2.

5.10
Adjacent Channel Leakage Power Ratio (ACLR)

(34.121-3.7.0 Clause 5.10 & 34.122-4.2.0 Clause 5.5.2.2)

Adjacent Channel Leakage power Ratio (ACLR) is the ratio of the wanted power to the power in an adjacent channel. Both the wanted power and adjacent channel power are measured with a Root-Raised Cosine (RRC) filter with roll-off α = 0.22 and a bandwidth equal to the chip rate.

UE ACLR Limits for FDD and TDD

	Power Class
	Adjacent channel
	ACLR Limit

	
	
	FDD
	3.84 Mcps TDD 
	1.28 Mcps TDD 

	3,4
	UE-channel ±5 MHz
	32.2 dB
	
	

	3,4
	UE-channel ±10 MHz
	42.2 dB
	
	

	2,3
	UE-channel ±5 MHZ
	
	32.2 dB
	

	2,3
	UE-channel ±10 MHz
	
	42.2 dB
	

	2,3
	UE-channel ±1.6 MHz
	
	
	[32.2] dB

	2,3
	UE-channel ±3.2 MHz
	
	
	[42.2] dB


Method of Test FDD

Initial conditions

Test environment: normal, TL/VL, TL/VH, TH/VL, TH/VH; 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 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 TS 34.108 [3] and TS 34.109 [4] for details regarding generic call setup procedure and loopback test.

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 power within the bandwidth of current carrier through a matched filter (RRC 0.22).

3)
Measure the power fallen in the bandwidth of the first adjacent channels and the second adjacent channels through a matched filter (RRC 0.22).

4)
Calculate the ratio of the power between the values measured in '2)'and '3)'.

FDD Test requirements

If the measured adjacent channel power, derived in step 3), is greater than 50 dBm then the measured ACLR, derived in step 4), shall be higher than the limit in table UE ACLR table.

Method of Test TDD

Initial conditions 

Test environment: normal, TL/VL, TL/VH, TH/VL, TH/VH; 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 to the UE antenna connector as shown in figure A.1.

2)
A call is set up according to the generic call setup procedure using parameters as specified in table E.3.1.2. 

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

Procedure

1)
Measure the average power centered on the assigned channel frequency of the active timeslot using the method in annex B.

2)
Average over TBD time slots.

3)
Measure power centered on the first lower adjacent channel frequency over the useful part of the active TS with a measurement filter that has a RRC filter response with a roll off  = 0,22 and a bandwidth equal to the chip rate.

4)
Average over TBD time slots.

5)
Calculate the ACLR by

Power acc. to 2) / Power acc. to 4). 

6)
Repeat steps 3), 4) and 5) for the second lower adjacent RF channel (center frequency 10 MHz for the 3,84 Mcps TDD Option and 3,2 MHz for the 1,28 Mcps TDD Option, respectively, below the assigned channel frequency of the transmitted signal) and also for the first and second upper adjacent RF channel (center frequency 5 MHz for the 3,84 Mcps TDD Option and 1,6 MHz for the 1,28 Mcps TDD Option, respectively, and 10 MHz, for the 3,84 Mcps TDD Option and 3,2 MHz for the 1,28 Mcps TDD Option, respectively).

Test requirements for 3,84 Mcps TDD Option

The ACLR calculated in steps 5) and 6) shall be equal or greater than the limits given in UE ACLR table for the 3,84 Mcps TDD Option.

Test requirements for 1.28 Mcps TDD Option

The ACLR calculated in steps 5) and 6) shall be equal or greater than the limits given in the UE ACLR table for the 1,28 Mcps TDD Option.

5.11
Spurious Emissions

(34.121-3.7.0 Clause 5.11 & 34.122-4.2.0 Clause 5.5.3)

Spurious emissions are emissions which are caused by unwanted transmitter effects such as harmonics emission, parasitic emission, intermodulation products and frequency conversion products, but exclude out of band emissions.

The frequency boundary and the detailed transitions of the limits between the requirement for out band emissions and spectrum emissions are based on ITU-R Recommendations SM.329.

Method of test FDD

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 to the UE antenna connector as shown in figure A.8.

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

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.

FDD Test requirements

The measured average power of spurious emission, derived in step 2), shall not exceed the described value in tables 5.11.2a and 5.11.2b.

These requirements are only applicable for frequencies, which are greater than 12,5 MHz away from the UE centre carrier frequency.
Table 5.11.2a: General spurious emissions test requirements

	Frequency Bandwidth
	Measurement Bandwidth
	Minimum requirement

	9 kHz  f < 150 kHz
	1 kHz
	36 dBm

	150 kHz  f < 30 MHz
	10 kHz
	36 dBm

	30 MHz  f < 1 000 MHz
	100 kHz
	36 dBm

	1 GHz  f < 12,75 GHz
	1 MHz
	30 dBm


Table 5.11.2b: Additional spurious emissions test requirements

	Paired band
	Frequency Bandwidth
	Measurement Bandwidth
	Minimum requirement

	For operation in frequency bands as defined in clause 4.2(a)
	1 893,5 MHz < f < 1 919,6 MHz
	300 kHz
	41 dBm

	
	925 MHz  935 MHz f 
	100 kHz
	67 dBm (note)

	
	935 MHz < f  960 MHz
	100 kHz
	79 dBm (note)

	
	1805 MHz  1880 MHz f 
	100 kHz
	71 dBm (note)

	NOTE:
The measurements are made on frequencies which are integer multiples of 200 kHz. As exceptions, up to five measurements with a level up to the applicable requirements defined in table 5.11.2a are permitted for each UARFCN used in the measurement


Method of Test TDD

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 to the UE antenna connector as shown in figure A.1.

2)
A call is set up according to the generic call setup procedure using parameters as specified in table E.3.1.2.

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

Procedure

Measure the power of the spurious emissions applying measurement filters with bandwidths as specified in the relevant tables of 5.5.3.2.1 for 3,84 Mcps TDD Option and tables 5.5.3.2.2 for 1,28 Mcps TDD Option, respectively. The characteristic of the filters shall be approximately Gaussian (typical spectrum analyzer filters). The center frequency of the filter shall be swept over the frequency bands as given in the tables. The sweep time shall be sufficiently low to capture the active time slots. 

Table 5.5.3.2.1a: General Spurious emissions requirements (3,84 Mcps TDD Option)

	Frequency Bandwidth
	Resolution Bandwidth
	Minimum requirement

	9 kHz  f < 150 kHz
	1 kHz
	-36 dBm

	150 kHz  f < 30 MHz
	10 kHz
	-36 dBm

	30 MHz  f < 1000 MHz
	100 kHz
	-36 dBm

	1 GHz  f < 12.75 GHz
	1 MHz
	-30 dBm


Table 5.5.3.2.1b: Additional Spurious emissions requirements (3,84 Mcps TDD Option)

	Frequency Bandwidth
	Resolution Bandwidth
	Minimum requirement

	925 MHz  935 MHz f 
	100 kHz
	-67 dBm*

	935 MHz < f  960 MHz
	100 kHz
	-79 dBm*

	1805 MHz  1880 MHz f 
	100 kHz
	-71 dBm*


Table 5.5.3.2.2a : General Spurious emissions requirements (1,28 Mcps TDD Option)
	Frequency Bandwidth
	Resolution Bandwidth
	Minimum requirement

	9 kHz ( f < 150 kHz
	1 kHz
	-36 dBm

	150 kHz ( f < 30 MHz
	10 kHz
	-36 dBm

	30 MHz ( f < 1000 MHz
	100 kHz
	-36 dBm

	1 GHz ( f < 12.75 GHz
	1 MHz
	-30 dBm


Table 5.5.3.2.2b : Additional Spurious emissions requirements (1,28 Mcps TDD Option)
	Frequency Bandwidth
	Resolution Bandwidth
	Minimum requirement

	925 MHz ( f ( 935 MHz
	100 KHz
	-67 dBm*

	935 MHz < f ( 960 MHz
	100 KHz
	-79 dBm*

	1805 MHz ( f ( 1880 MHz
	100 KHz
	-71 dBm*


Test requirements 3,84 Mcps TDD Option

The spurious emissions measured shall not exceed the limits specified in the relevant tables of 5.5.3.5.1a and 5.5.3.5.1b.

Table 5.5.3.5.1a: General Spurious emissions requirements

	Frequency Bandwidth
	Resolution Bandwidth
	Test requirement

	9 kHz  f < 150 kHz
	1 kHz
	-36 dBm

	150 kHz  f < 30 MHz
	10 kHz
	-36 dBm

	30 MHz  f < 1000 MHz
	100 kHz
	-36 dBm

	1GHz  f < 12.75GHZ
	1MHz
	-30 dBm


Table 5.5.3.5.1b: Additional Spurious emissions requirements

	Frequency Bandwidth
	Resolution Bandwidth
	Test requirement

	925 MHz  935 MHz f 
	100 kHz
	-67 dBm*

	935 MHz < f  960 MHz
	100 kHz
	-79 dBm*

	1805 MHz  1880 MHz f 
	100 kHz
	-71 dBm*


NOTE 1:
The measurements are made on frequencies which are integer multiples of 200 kHz. As exceptions, up to five measurements with a level up to the applicable requirements defined in table 5.5.3.5.1a for the 3,84 Mcps TDD Option are permitted for each UARFCN used in the measurement.

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 annex F clause F.2 and the explanation of how the Minimum Requirement has been relaxed by the Test Tolerance is given in annex F clause F.4.

Test Requirements 1,28 Mcps TDD Option

The spurious emissions measured shall not exceed the limits specified in the relevant tables of 5.5.3.5.2a and 5.5.3.5.2b.

Table 5.5.3.5.2a: General Spurious emissions requirements (1,28 Mcps TDD Option)
	Frequency Bandwidth
	Resolution Bandwidth
	Test requirement

	9 kHz ( f < 150 kHz
	1 kHz
	[-36] dBm

	150 kHz ( f < 30 MHz
	10 kHz
	[-36] dBm

	30 MHz ( f < 1000 MHz
	100 kHz
	[-36] dBm

	1 GHz ( f < 12.75 GHz
	1 MHz
	[-30] dBm


Table 5.5.3.5.2b: Additional Spurious emissions requirements (1,28 Mcps TDD Option)
	Frequency Bandwidth
	Resolution Bandwidth
	Test requirement

	925 MHz ( f ( 935 MHz
	100 KHz
	[-67] dBm*

	935 MHz < f ( 960 MHz
	100 KHz
	[-79] dBm*

	1805 MHz ( f ( 1880 MHz
	100 KHz
	[-71] dBm*


NOTE 1:
The measurements are made on frequencies which are integer multiples of 200 kHz. As exceptions, up to five measurements with a level up to the applicable requirements defined in table 5.5.3.5.2a for the 1,28 Mcps TDD Option are permitted for each UARFCN used in the measurement.

5.12
Transmit Intermodulation

(34.121-3.5.0 Clause 5.12 & 34.122-4.0.0 Clause 5.6)

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 α = 0,22 and a bandwidth equal to the chip rate.

Table 5.12.2: Transmit Intermodulation FDD

	CW Signal Frequency Offset from Transmitting Carrier
	5MHz
	10MHz

	Interference CW Signal Level
	40 dBc

	Intermodulation Product
	[31 + TT] dBc
	[41 + TT] dBc


Table 5.6.5.1: Transmit Intermodulation 3.84 Mcps TDD

	Interference Signal Frequency Offset
	5MHz
	10MHz

	Interference Signal Level
	-40 dBc

	Interferer Modulation
	CW

Note: BS Test uses a CDMA modulated signal

	Minimum Requirement
	[-31+TT] dBc
	[-41+TT] dBc


Table 5.6.5.2: Transmit Intermodulation 1.28Mcps TDD
	Interference signal frequency offset
	1.6MHz
	3.2MHz

	Interference signal level
	[-40]dBc

	Minimum requirement of intermodulation products
	[-31+TT] dBc
	 [-41+TT] dBc


Method of Test FDD

Initial conditions

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

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

1)
Connect the SS 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 TS 34.108 [3] and TS 34.109 [4] for details regarding generic call setup procedure and loopback test.

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 5.12.2.

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.

Test requirements for FDD

The measured average power of transmit intermodulation, derived in step 4), shall not exceed the described value in table 5.12.2.

Method of Test TDD

Initial conditions for 3.84 Mcps and 1.28 Mcps.

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

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

1)
Connect the SS and the interferer to the UE antenna connector as shown in figure A.2.

2)
A call is set up according to the generic call setup procedure using parameters as specified in table E.3.1.2. 

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

Parameters of the interferer according to table 5.6.5.1 for 3,84 Mcps TDD Option and table 5.6.5.2 for 1,28 Mcps TDD Option, respectively. 

Procedure for 3,84 Mcps TDD Option

1)
Measure the unwanted emissions according to 5.6.5.1 in a carrier offset spacing of 5 MHz and in a frequency range [5 MHz to 12.75 GHz], using an interferer +5MHz offset.

The frequency occupied by the interferer is excluded from the measurement.

2)
Repeat 1) with the other 3 interferer-configurations (-5Mz. +10 MHz, -10 MHz).

3)
Measure the wanted power according to annex B.

4)
Display 1) and 2) in dBc with respect to 3).

Test requirements for 3,84 Mcps TDD Option

The results in 4) shall not exceed the prescribed values in table 5.6.5.1.

Procedure for 1,28 Mcps TDD Option

1)
Measure the unwanted emissions according to 5.6.5.2 in a carrier offset spacing of 1.6 MHz and in a frequency range [1.6 MHz to 12.75GHz], using an interferer +1.6MHz offset.


The frequency occupied by the interferer is excluded from the measurement.

2)
Repeat 1) with the other 3 interferer-configurations (-1.6 MHz, +3.2 MHz, -3.2 MHz).

3)
Measure the wanted power according to annex B.

4)
Display 1) and 2) in dBc with respect to 3).

Test requirements for 1,28 Mcps TDD Option

The results in 4) shall not exceed the predescribed values in table 5.6.5.2.

5.13
Transmit Modulation

5.13.1
Error Vector Magnitude (EVM)

(34.121-3.7.0 Sec 5.13.1 & 34.122-4.2.0 Clause 5.71)

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).

Both FDD and TDD have the same test requirements as follows. The results of the test shall not exceed 17.5% for parameters specified in table below.

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


Method of test FDD

Initial conditions

Test environment: normal, TL/VL, TL/VH, TH/VL, TH/VH, vibration; see clauses G.2.1, G.2.2 and G.2.3.

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

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

5.13.1.4.2
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 EVM using Global In-Channel Tx-Test (annex B).

3)
Set the power level of UE to –20dBm or send Down power control commands (1dB step size should be used.) to the UE until UE output power shall be –20dBm with (1dB tolerance.

4)
Repeat step 2).

Test requirements

The measured EVM, derived in step 2) and 4), shall not exceed 17,5 %. for parameters specified in table 5.13.1 Parameters for EVM.

Method of Test TDD

Initial conditions

Test environment: normal, TL/VL, TL/VH, TH/VL, TH/VH, vibration; see clauses G.2.1, G.2.2 and G.2.3.

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

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 using parameters as specified in table E.3.1.2. 

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

Procedure

1)
Starting from the initial conditions, measure EVM (Error Vector Magnitude) of the UE according to annex B.

2)
Set SS-level and signalling values such that the power level of the UE is between –20 and –19 dBm.

3)
Measure EVM of the UE according to annex B.

Test requirements

The results in step 1) and 2) shall not exceed 17.5 % for parameters specified in table 5.13.1.

5.13.2
Peak code domain error

(34.121-3.7.0 Clause 5.13.2 & 34.122-4.2.0 Clause 5.7.2)

The Peak Code Domain Error is computed by projecting power of the error vector onto the code domain at a specific spreading factor. The Code Domain Error for every code in the domain is defined as the ratio of the mean power of the projection onto that code, to the mean power of the composite reference waveform expressed in dB. The Peak Code Domain Error is defined as the maximum value for the Code Domain Error for all codes. The measurement interval is one power control group (timeslot).

The measured Peak code domain error derived under the conditions described below for FDD shall not exceed -14 dB.

The results in derived under the conditions described below for 3.84 Mcps and 1.28 Mcps TDD shall nor exceed -20 dB.

Method of test FDD

Initial conditions

Test environment: normal, TL/VL, TL/VH, TH/VL, TH/VH; 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 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 5.13.4.

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

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

Table 5.13.4: Test parameters for Peak code domain error

	Parameter
	Level / Status
	Unit

	Operating conditions
	Normal conditions
	

	Uplink signal
	multi-code
	

	Information bit rate
	2*384
	kbps

	Power control step size
	1
	dB


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 Peak code Domain error using Global In-Channel Tx-Test (annex B).

3)
Set the power level of UE to –20dBm or send Down power control commands (1dB step size should be used.) to the UE until UE output power shall be–20dBm with (1dB tolerance.

4)
Repeat step 2).

Test requirements

The measured Peak code domain error, derived in step 2) and 4), shall not exceed -14 dB.

Method of Test TDD

Initial conditions

3,84 Mcps TDD Option

Test environment: normal, TL/VL, TL/VH, TH/VL, TH/VH; 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 to the UE antenna connector as shown in figure A.1.

2)
A call is set up according to the generic call setup procedure using parameters as specified in table 5.7.2.4.1.1 for the 3,84 Mcps TDD Option.

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

Table 5.7.2.4.1.1: Test parameters for Peak code Domain Error (3,84 Mcps TDD Option)

	Parameter
	Value/description

	Reference measurement channel
	Multicode 12,2kbps, according to annex C.2.2.1

	Uplink Power Control


	SS level and signalling values such that UE transmits maximum power

	Data content
	real life

(sufficient irregular)


Initial Conditions

1,28 Mcps TDD Option

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 using parameters as specified in table 5.7.2.4.1.2 for the 1,28 Mcps TDD Option.

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

Table 5.7.2.4.1.2: Test parameters for Peak code Domain Error (1,28 Mcps TDD Option)

	Parameter
	Value/description

	Reference measurement channel
	Multicode 12,2kbps, according to annex C.2.2.2

	Uplink Power Control


	SS level and signalling values such that UE transmits maximum power

	Data content
	real life

(sufficient irregular)


Procedure

1)
Starting from the initial conditions, measure peak code error(PCDE)of the UE according to annex B.

2)
Set SS-level and signalling values such that the power level of the UE is between –20 and –19 dBm.

3)
Measure PCDE of the UE according to annex B.

Test requirements

The results in step 1) and 2) shall nor exceed -20 dB. for parameters specified in table 5.7.1.2.

Table 5.7.1.2.: Test parameters for Error Vector Magnitude/Peak Code Domain Error

	Parameter
	Level
	Unit

	UE Output Power
	-20
	dBm

	Operating conditions
	Normal conditions
	

	Power control step size
	1
	dB


6
Receiver Characteristics

6.2
Reference Sensitivity Level

(34.121-3.7.0 Clause 6.2 & 34.122-4.2.0 Clause 6.2)

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

Method of Test FDD

Initial conditions

Test environment: normal, TL/VL, TL/VH, TH/VL, TH/VH; 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 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 6.2.2.

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

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

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.

Test requirements

The measured BER, derived in step 2), shall not exceed 0,001.

Table 6.2.2: Test parameters for Reference Sensitivity Level

	Parameter
	Level / Status
	Unit

	Îor
	106
	dBm / 3,84 MHz

	DPCH_Ec
	116,3
	dBm / 3,84 MHz

	NOTE 1:
For Power class 3, this shall be at the maximum output power.
NOTE 2:
For Power class 4, this shall be at the maximum output power.


Method of Test TDD

Initial conditions

Test environment: normal, TL/VL, TL/VH, TH/VL, TH/VH; 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 to the UE antenna connector as shown in figure A.3.

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.

4)
The level of SS output signal measured at the UE antenna connector shall be –105 dBm for the 3,84 Mcps TDD Option and –108 dBm for the 1,28 Mcps TDD Option, respectively.

Procedure

1)
Measure the BER of DCH received from the UE at the SS.

Test requirements for 3,84 Mcps TDD Option

The measured BER, derived in step 1), shall not exceed 0.001 under conditions described in table 6.2.5.1 for the 3,84 Mcps TDD Option.

Table 6.2.5.1: Test parameters for reference sensitivity (3,84 Mcps TDD Option) 

	Parameter
	Level
	Unit
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Test Requirements for 1,28 Mcps TDD Option

The measured BER, derived in step 1), shall not exceed 0.001 under conditions described in table 6.2.5.2 for the 1,28 Mcps TDD Option.

Table 6.2.5.2: Test parameters for reference sensitivity (1,28 Mcps TDD Option)

	Parameter
	Level
	Unit
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6.3
Maximum Input Level
 (34.121-3.7.0 Clause 6.3 & 34.122-4.2.0 Clause 6.3)

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

Method of test FDD

Initial conditions

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

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

1)
Connect the SS 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 and table E.3.3.

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

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

Table 6.3: Test parameters for Maximum Input Level

	Parameter
	Level / Status
	Unit

	Îor
	25
	dBm / 3,84MHz

	
[image: image27.wmf]or

c

I

E

DPCH

_


	19
	dB

	NOTE 1:
For Power class 3, the average transmit output power shall be +20 dBm.
NOTE 2:
For Power class 4, the average transmit output power shall be +18 dBm.


Procedure

1)
Measure the BER of DCH received from the UE at the SS.

Test requirements

The measured BER, derived in step 1), shall not exceed 0,001.

Method of Test TDD

Initial conditions

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

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

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

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.

4) The level of SS output signal measured at the UE antenna connector shall be according to table 6.3.2.1 (3,84 Mcps TDD Option) and table 6.3.2.2(1,28 Mcps TDD Option), respectively.

Table 6.3.2.1: Maximum input level (3,84 Mcps TDD Option)

	Parameter
	Level
	Unit
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Table 6.3.2.2: Maximum input level (1,28Mcps TDD Option)
	Parameter
	Level
	Unit
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Procedure

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

Test requirements
The measured BER, derived in step 1), shall not exceed 0,001.

6.4
Adjacent Channel Selectivity (ACS)

(34.121-3.7.0 Clause 6.4 & 34.122-4.2.0 Clause 6.4)

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).

Method of test FDD

Initial conditions

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

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

1)
Connect the SS 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 6.4.2.

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

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

Procedure

1)
Set the parameters of the interference signal generator as shown in table 6.4.2.

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

Test requirements

The measured BER, derived in step 1), shall not exceed 0,001.

Table 6.4.2: Test parameters for Adjacent Channel Selectivity

	Parameter
	Level / Status
	Unit

	DPCH_Ec
	103
	dBm / 3,84 MHz

	Îor
	92,7
	dBm / 3,84 MHz

	Ioac (modulated)
	52
	dBm / 3,84 MHz

	Fuw (offset)
	5 or +5
	MHz

	NOTE 1:
For Power class 3, the average transmit output power shall be +20 dBm.
NOTE 2:
For Power class 4, the average transmit output power shall be +18 dBm.


Method of Test TDD

Initial conditions

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

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

1)
Connect the SS and the interferer to the UE antenna connector as shown in figure A.4.

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.

4)
Set the signal generator to produce an interference signal. The interference signal shall be equivalent to a continuously running wideband CDMA signal with one code and chip frequency 3,84 Mchip/s for the 3,84 Mcps TDD Option and 1,28 Mchp/s for the 1,28 Mcps TDD Option, respectively and rolloff 0.22. 

Procedure

1)
Set the interference signal 5 MHz for the 3,84 Mcps TDD Option and 1.6 MHz for the 1,28 Mcps TDD Option, respectively above the assigned channel frequency of the wanted signal.

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

3)
Set the interference signal 5 MHz for the 3,84 Mcps TDD Option and 1.6 MHz for the 1,28 Mcps TDD Option, respectively, below the assigned channel frequency of the wanted signal and repeat 2).

Test Requirements for 3,84 Mcps TDD Option

The measured BER, derived in step 2), shall not exceed 0,001 under conditions described in table 6.4.5.1 for the 3,84 Mcps TDD Option.

Table 6.4.5.1: Test parameters for Adjacent Channel Selectivity (3,84 Mcps TDD Option)

	Parameter
	Unit
	Level
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	dB
	0

	Îor
	dBm/3,84 MHz
	-91

	Ioac
	dBm/3,84 MHz
	-52

	Fuw offset
	MHz
	+5 or -5


NOTE: 
If the above Test Requirement differs from the Minimum Requirement then the Test Tolerance applied for this test is non-zero. The Test Tolerance for this test is defined in Annex F.2 and the explanation of how the Minimum Requirement has been relaxed by the Test Tolerance is given in Annex F.4.
Test Requirements for 1,28 Mcps TDD Option

The measured BER, derived in step 2), shall not exceed 0,001 under conditions described in table 6.4.5.2 for the 1,28 Mcps TDD Option.

Table 6.4.5.2: Test parameters for Adjacent Channel Selectivity (1,28Mcps TDD Option)
	Parameter
	Unit
	Level
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	dB
	0

	Îor
	dBm/1,28MHz
	[-91]

	Ioac
	dBm/1,28 MHz
	[-54]

	Fuw offset
	MHz
	[+1.6 or –1.6]


6.5
Blocking Characteristics

(34.121-3.7.0 Clause 6.5 & 34.122-4.2.0 Clause 6.5)

The blocking characteristic is a measure of the receiver's ability to receive a wanted signal at its assigned channel frequency in the presence of an unwanted interferer on frequencies other than those of the spurious response or the adjacent channels, without this unwanted input signal causing a degradation of the performance of the receiver beyond a specified limit. The blocking performance shall apply at all frequencies except those at which a spurious response occur.

Method of Test FDD

Initial conditions

For in-band case:

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

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

For out-of-band case:

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

Frequency to be tested: 1 arbitrary frequency chosen from the low, mid or high range; see clause G.2.4.

1)
Connect the SS to the UE antenna connector as shown in figure A.5.

2)
A call is set up according to the Generic call setup procedure, and RF parameters are set up according to table 6.5.3 and table 6.5.4.

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

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

Procedure

1)
Set the parameters of the CW generator or the interference signal generator as shown in table 6.5.3 and table 6.5.4. For table 6.5.4, the frequency step size is 1 MHz.

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

3) For table 6.5.4, record the frequencies for which BER exceed the test requirements.

Test requirements for FDD

For table 6.5.3, the measured BER, derived in step 2), shall not exceed 0.001. For table 6.5.4, the measured BER, derived in step 2) shall not exceed 0,001 except for the spurious response frequencies, recorded in step 3). The number of spurious response frequencies, recorded in step 3) shall not exceed 24.

Table 6.5.3: Test parameters for In-band blocking characteristics

	Parameter
	10 MHz offset
	15 MHz offset
	Unit

	DPCH_Ec
	114
	114
	dBm / 3,84 MHz

	Îor
	103.7
	103.7
	dBm / 3,84 MHz

	Iblocking (modulated)
	56
	44
	dBm / 3,84 MHz

	Fuw (offset)
	+10 or 10
	+15 or 15
	MHz

	NOTE 1:
For Power class 3, the average transmit output power shall be +20 dBm.
NOTE 2:
For Power class 4, the average transmit output power shall be +18 dBm.


Table 6.5.4: Test parameters for Out of band blocking characteristics

	Parameter
	Band 1
	Band 2
	Band 3
	Unit

	DPCH_Ec
	114
	114
	114
	dBm / 3,84MHz

	Îor
	103.7
	103.7
	103.7
	dBm / 3,84MHz

	Iblocking (CW)
	44
	30
	15
	dBm

	Fuw
For operation in frequency bands as defined in clause 4.2(a)
	2 050 < f < 2 095

2 185 < f < 2 230
	2 025 < f < 2 050

2 230 < f < 2 255
	1 < f < 2 025

2 255 < f < 12 750
	MHz

	Fuw
For operation in frequency bands as defined in clause 4.2(b)
	1 870 < f < 1 915

2 005 < f < 2 050
	1 845 < f < 1 870

2 050 < f < 2 075
	1 < f < 1 845

2 075 < f < 12 750
	MHz

	NOTE 1:
For Power class 3, the average transmit output power shall be +20 dBm.
NOTE 2:
For Power class 4, the average transmit output power shall be +18 dBm.

	For operation in bands referenced in 4.2(a), 2 095 < f < 2 110 MHz and 2 170 < f < 2 185 MHz, the appropriate in-band blocking or adjacent channel selectivity in clause 6.4 and table 6.5.3 shall be applied.

	For operation in bands referenced in 4.2(b), 1 915 < f < 1 930 MHz and 1 990 < f < 2 005 MHz, the appropriate in-band blocking or adjacent channel selectivity in clause 6.4 and table 6.5.3 shall be applied


Method of Test TDD

Initial conditions

For in-band case:

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

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

For out-of-band case:

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

Frequency to be tested: 1 arbitrary frequency chosen from the low, mid or high range; see clause G.2.4.

1)
Connect the SS and the interfering Signal generator to the antenna connector as shown in figure A.5.

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.

Procedure

1)
The wanted signal frequency channel is set into the middle of the band.

2)
The interfering Signal Generator is stepped through the frequency range indicated in table 6.5.2.1a for the 3,84 Mcps TDD Option and table 6.5.2.2a for the 1,28 Mcps TDD Option, respectively with a step size of 1 MHz.

3)
The interference signal shall be equivalent to a continuously running wideband CDMA signal with one code and chip frequency 3,84 Mchip/s for the 3,84 Mcps TDD Option and 1,28 Mchp/s for the 1,28 Mcps TDD Option, respectively and rolloff 0.22.

4)
Measure the BER of the wanted signal received from the UE at the SS for each step of the interferer.

5)
Repeat the inband blocking for wanted frequency channels low–band and high-band.

6)
The wanted signal frequency channel is set into the middle of the band.

7)
The interfering Signal Generator is stepped through the frequency range indicated in table 6.5.2.1b for the 3,84 Mcps TDD Option and table 6.5.2.2b for the 1,28 Mcps TDD Option, respectively with a step size of 1 MHz.

8)
The interference signal is a CW signal.

9)
Measure the BER of the wanted signal received from the UE at the SS for each step of the interferer.

NOTE:
Due to the large amount of time-consuming BER tests it is recommended to speed up a single BER test by reducing the 0.001-BER confidence level [10 000 bits under test or 10 errors] for screening the critical frequencies. Critical frequencies must be identified using standard BER confidence level. [30 000 bits or 30 errors].

Table 6.5.2.1a: In-band blocking (3,84 Mcps TDD Option)

	Parameter
	Offset 1
	Offset 2
	Unit
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	0
	0
	dB

	Îor
	<REFSENS> + 3 dB
	<REFSENS> + 3 dB
	dBm/3,84 MHz

	Iblocking (modulated)
	-56
	-44
	dBm/3,84 MHz

	Fuw offset
	+10 or -10
	+15 or -15
	MHz


Table 6.5.2.1b: Out of band blocking (3,84 Mcps TDD Option)

	Parameter
	Band 1
	Band 2
	Band 3
	Unit

	
[image: image37.wmf]or

I

Ec

DPCH

_

S


	0
	0
	0
	dB

	Îor 
	<REFSENS> + 3 dB
	<REFSENS> + 3 dB
	<REFSENS> + 3 dB
	dBm/3,84 MHz

	Iblocking (CW)
	-44
	-30
	-15
	dBm

	Fuw

For operation in frequency bands as definded in clause 4.2(a)
	1840 <f <1885

1935 <f <1995

2040 <f <2085


	1815 <f <1840

2085 <f <2110
	1< f <1815

2110< f <12750
	MHz

	Fuw

For operation in frequency bands as definded in clause 4.2(b)
	1790 < f < 1835

2005 < f < 2050
	1765 < f < 1790

2050 < f < 2075
	1 < f < 1765

2075 < f < 12750
	MHz

	Fuw

For operation in frequency bands as definded in clause 4.2(c)
	1850 < f < 1895

1945 < f < 1990
	1825 < f < 1850

1990 < f < 2015
	1 < f < 1825

2015 < f < 12750
	MHz


NOTE 1: 
For operation referenced in 4.2(a), from 1885 <f< 1900 MHz, 1920 <f< 1935 MHz, 1995 <f< 2010 MHz and 2025<f< 2040 MHz , the appropriate in-band blocking or adjacent channel selectivity in clause 6.4.2.1 shall be applied.

NOTE 2:
For operation referenced in 4.2(b), from 1835 < f < 1850 MHz and 1990< f < 2005 MHz, the appropriate in-band blocking or adjacent channel selectivity in clause 6.4.2.1 shall be applied.

NOTE 3:
For operation referenced in 4.2(c), from 1895 < f < 1910 MHz and 1930< f < 1945 MHz, the appropriate in-band blocking or adjacent channel selectivity in clause 6.4.2.1 shall be applied.

Table 6.5.2.2a: In-band blocking (1,28Mcps TDD Option)
	Parameter
	Offset
	Offset
	Unit

	Wanted Signal Level
	<REFSENS> + 3 dB
	<REFSENS> + 3 dB
	dBm/1,28 MHz

	Unwanted Signal Level (modulated)
	-61
	-49
	dBm/1,28 MHz

	Fuw (offset)

	+3.2 or –3.2
	+4.8 or –4.8
	MHz


Table 6.5.2.2b: Out of band blocking (1,28Mcps TDD Option)
	Parameter
	Band 1
	Band 2
	Band 3
	Unit

	Wanted Signal Level
	<REFSENS> + 3 dB
	<REFSENS> + 3 dB
	<REFSENS> + 3 dB
	dBm/1,28 MHz

	Unwanted Signal Level (CW)
	-44
	-30
	-15
	dBm

	Fuw

For operation in frequency bands as definded in clause 4.2(a)
	1840 <f <1895.2

1924.8 <f <2005.2

2029.8 <f <2085


	1815 <f <1840

2085 <f <2110
	1< f <1815

2110< f <12750
	MHz

	Fuw

For operation in frequency bands as definded in clause 4.2(b)
	1790 < f < 1845.2

1994.8 < f < 2050
	1765 < f < 1790

2050 < f < 2075
	1 < f < 1765

2075 < f < 12750
	MHz

	Fuw

For operation in frequency bands as definded in clause 4.2(c)
	1850 < f < 1905.2

1934.8 < f < 1990
	1825 < f < 1850

1990 < f < 2015
	1 < f < 1825

2015 < f < 12750
	MHz


NOTE 1: 
For operation referenced in 4.2(a), from 1895.2 <f< 1900 MHz, 1920 <f< 1924.8 MHz, 2005.2 <f< 2010 MHz and 2025<f< 2029.8 MHz , the appropriate in-band blocking or adjacent channel selectivity in clause 6.4.2.2shall be applied.

NOTE 2:
For operation referenced in 4.2(b), from 1845.2 < f < 1850 MHz and 1990< f < 1994.8 MHz, the appropriate in-band blocking or adjacent channel selectivity in clause 6.4.2.2 shall be applied. 

NOTE 3:
For operation referenced in 4.2(c), from 1905.2 < f < 1910 MHz and 1930< f < 1934.8 MHz, the appropriate in-band blocking or adjacent channel selectivity in clause 6.4.2.2 shall be applied.

Test requirements for 3,84 Mcps TDD Option

The measured BER, derived in step 4) and 5), shall not exceed 0,001 (without exception) under test conditions described in table 6.5.5.1a.
The measured BER, derived in step 9), shall not exceed 0,001 except for up to 24 different frequencies of the interfering signal under test conditions described in table 6.5.5.1b.

These frequencies are further processed in clause 6.6 Spurious response.

Table 6.5.5.1a: Test conditions In-band blocking (3,84 Mcps TDD Option)

	Parameter
	Offset 1
	Offset 2
	Unit
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	0
	0
	dB

	Îor
	<REFSENS> + 3 dB
	<REFSENS> + 3 dB
	dBm/3,84 MHz

	Iblocking (modulated)
	-56
	-44
	dBm/3,84 MHz


Table 6.5.5.1b: Test conditions Out of band blocking (3,84 Mcps TDD Option)

	Parameter
	Band 1
	Band 2
	Band 3
	Unit
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	0
	0
	0
	dB

	Îor 
	<REFSENS> + 3 dB
	<REFSENS> + 3 dB
	<REFSENS> + 3 dB
	dBm/3,84 MHz

	Iblocking (CW)
	-44
	-30
	-15
	dBm


NOTE: 
If the above Test Requirement differs from the Minimum Requirement then the Test Tolerance applied for this test is non-zero. The Test Tolerance for this test is defined in annex F clause F.2 and the explanation of how the Minimum Requirement has been relaxed by the Test Tolerance is given in annex F clause F.4.

Test Requirements for 1,28 Mcps TDD Option

The measured BER, derived in step 4 ) and 5), shall not exceed 0,001 (without exception) under test conditions described in table 6.5.5.2a.
The measured BER, derived in step 9), shall not exceed 0,001 except for up to 24 different frequencies of the interfering signal under test conditions described in table 6.5.5.2b.

These frequencies are further processed in clause 6.6 Spurious response.

Table 6.5.5.2a: Test conditions In-band blocking (1,28 Mcps TDD Option)

	Parameter
	Offset 1
	Offset 2
	Unit
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	0
	0
	dB

	Îor
	[<REFSENS> + 3 dB]
	[<REFSENS> + 3 dB]
	dBm/1,28 MHz

	Iblocking (modulated)
	[-56]
	[-44]
	dBm/1,28 MHz


Table 6.5.5.2b: Test conditions Out of band blocking (3,84 Mcps TDD Option)

	Parameter
	Band 1
	Band 2
	Band 3
	Unit
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	0
	0
	0
	dB

	Îor 
	[<REFSENS> + 3 dB]
	[<REFSENS> + 3 dB]
	[<REFSENS> + 3 dB]
	dBm/1,28 MHz

	Iblocking (CW)
	[-44]
	[-30]
	[-15]
	dBm


6.6
Spurious Response

(34.121-3.7.0 Clause 6.6 & 34.122-4.2.0 Clause 6.6)

Spurious response is a measure of the receiver's ability to receive a wanted signal on its assigned channel frequency without exceeding a given degradation due to the presence of an unwanted CW interfering signal at any other frequency at which a response is obtained i.e. for which the blocking limit is not met.

Method of Test FDD

Initial conditions

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

Frequency to be tested: the same frequency as chosen in clause 6.5.4.1 for Blocking characteristics out-of-band case.

1)
Connect the SS to the UE antenna connector as shown in figure A.6.

2)
A call is set up according to the Generic call setup procedure, and RF parameters are set up according to table 6.6.2.

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

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

Procedure

1)
Set the parameter of the CW generator as shown in table 6.6.2. The spurious response frequencies are determined in step 3) of clause 6.5.4.2.

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

Test requirements for FDD

The measured BER, derived in step 2), shall not exceed 0,001.

Table 6.6.2: Test parameters for Spurious Response

	Parameter
	Level
	Unit

	DPCH_Ec
	114
	dBm / 3,84MHz

	Îor
	103.7
	dBm / 3,84MHz

	Iblocking(CW)
	44
	dBm

	Fuw
	Spurious response frequencies
	MHz

	NOTE 1:
For Power class 3, the average transmit output power shall be +20 dBm.
NOTE 2:
For Power class 4, the average transmit output power shall be +18 dBm.


Method of Test TDD

Initial conditions

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

Frequency to be tested: the same frequency as chosen in subclause 6.5.4.1 for Blocking characteristics out-of-band case.

1)
Connect the SS and the unwanted signal to the UE antenna connector as shown in figure A.6.

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.

Table 6.6.2.1: Spurious Response (3,84 Mcps TDD Option)

	Parameter
	Value
	Unit
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	0
	dB

	Îo 
	<REFSENS> + 3
	dBm/3,84 MHz

	 Iblocking (CW)
	-44
	dBm

	Fuw
	Spurious response frequencies
	MHz


Table 6.6.2.2: Spurious Response (1,28Mcps TDD Option)
	Parameter
	Level
	Unit

	Wanted Signal Level
	<REFSENS> + 3 dB
	dBm/1,28 MHz

	Unwanted Signal Level (CW)
	-44
	dBm

	Fuw
	Spurious response frequencies
	MHz


Procedure

1)
Repeat the wanted signal frequency setting from the blocking test. Set the level according to table 6.6.2.1 for the 3,84 Mcps TDD Option and table 6.6.2.2 for the 1,28 Mcps TDD Option, respectively.

2)
Repeat the frequency settings of the interferer signal, at which the blocking test failed. Set the level according to table 6.6.5.1 for the 3,84 Mcps TDD Option and table 6.6.5.2 for the 1,28 Mcps TDD Option, respectively.

3)
Measure the BER of DCH received from the UE at the SS for each of the settings 1) and 2).

Test requirements for 3,84 Mcps TDD

The measured BER, derived in step 3), shall not exceed 0,001 under. test conditions described in table 6.6.5.1 for the 3,84 Mcps TDD Option.

Table 6.6.5.1: Test Parameters Spurious Response (3,84 Mcps TDD Option)

	Parameter
	Value
	Unit
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	0
	dB

	Îo 
	<REFSENS> + 3
	dBm/3,84 MHz

	 Iblocking (CW)
	-44
	dBm

	Fuw
	Spurious response frequencies
	MHz


Test requirements for 1,28 Mcps TDD

The measured BER, derived in step 3), shall not exceed 0,001 under test conditions described in table 6.6.5.2 for the 1,28 Mcps TDD Option.

Table 6.6.5.2: Test Parameters Spurious Response (1,28 Mcps TDD Option)

	Parameter
	Value
	Unit
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	0
	dB

	Îo 
	[<REFSENS> + 3]
	dBm/1,28 MHz

	Iblocking (CW)
	[-44]
	dBm

	Fuw
	Spurious response frequencies
	MHz


6.7
Intermodulation Characteristics

(34.121-3.7.0 Clause 6.7 & 34.122-4.2.0 Clause 6.7)

Third and higher order mixing of the two interfering RF signals can produce an interfering signal in the band of the desired channel. Intermodulation response rejection is a measure of the capability of the receiver to receiver a wanted signal on its assigned channel frequency in the presence of two or more interfering signals which have a specific frequency relationship to the wanted signal.

Method of test FDD

Initial conditions

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

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

1)
Connect the SS to the UE antenna connector as shown in figure A.7.

2)
A call is set up according to the Generic call setup procedure, and RF parameters are set up according to table 6.7.2.

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

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

Procedure

1)
Set the parameters of the CW generator and interference signal generator as shown in table 6.7.2.

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

Test requirements for FDD

The measured BER, derived in step 1), shall not exceed 0,001.

Table 6.7.2: Test parameters for Intermodulation Characteristics
	Parameter
	Level
	Unit

	DPCH_Ec
	114
	dBm / 3.84 MHz

	Îor
	103.7
	dBm / 3.84 MHz

	Iouw1 (CW)
	46
	dBm

	Iouw2 (modulated)
	46
	dBm / 3.84 MHz

	Fuw1 (offset)
	10
	-10
	MHz

	Fuw2 (offset)
	20
	-20
	MHz

	NOTE 1:
For Power class 3, the average transmit output power shall be +20 dBm.
NOTE 2:
For Power class 4, the average transmit output power shall be +18 dBm.


Method of Test TDD

Initial conditions

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

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

1)
Connect the SS and the unwanted signals to the UE antenna connector as shown in figure A.7.

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. 

Procedure

1)
Set the interfering signals as indicated in table 6.7.2.1 for the 3,84 Mcps TDD Option and table 6.7.2.2 for the 1,28 Mcps TDD Option) with positive offset with respect to the wanted signal.

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

3) Set the interfering signals as indicated in table 6.7.2.1 for the 3,84 Mcps TDD Option and table 6.7.2.2 for the 1,28 Mcps TDD Option with negative offset with respect to the wanted signal and repeat 2).

Table 6.7.2.1: Receive intermodulation characteristics (3,84 Mcps TDD Option)

	Parameter
	Value
	Unit
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	0
	dB

	ÎorWanted Signal Level
	<REFSENS> + 3 dB
	dBm/3,84 MHz

	Iouw1(CW)
	-46
	dBm

	Iouw2(modulated)
	-46
	dBm/3,84 MHz

	Fuw1 (CW)
	10
	MHz

	Fuw2 (Modulated)
	20
	MHz


Table 6.7.2.2: Receive intermodulation characteristics (1,28 Mcps TDD Option)
	Parameter
	Level
	Unit
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	0
	dB

	Îor
	<REFSENS> + 3 dB
	dBm/1,28 MHz

	Iouw1 (CW)
	-46
	dBm

	Iouw2 (modulated)
	-46
	dBm/1,28 MHz

	Fuw1 (CW)
	3.2
	MHz

	Fuw2 (Modulated)
	6.4
	MHz


Test requirements for 3,84 Mcps TDD Option

The measured BER, derived in step 2) and 3), shall not exceed 0,001 under test conditions described in table 6.7.5.1 for the 3,84 Mcps TDD Option.

Table 6.7.5.1: Test parameters Receive intermodulation characteristics (3,84 Mcps TDD Option)

	Parameter
	Value
	Unit

	
[image: image47.wmf]or

I

Ec

DPCH

_

S


	0
	dB

	ÎorWanted Signal Level
	<REFSENS> + 3 dB
	dBm/3,84 MHz

	Iouw1(CW)
	-46
	dBm

	Iouw2(modulated)
	-46
	dBm/3,84 MHz

	Fuw1 (CW)
	10
	MHz

	Fuw2 (Modulated)
	20
	MHz


Test Requirements for 1,28 Mcps TDD Option

The measured BER, derived in step 2) and 3), shall not exceed 0,001 under test conditions described in table 6.7.5.2 for the 1,28 Mcps TDD Option. 
Table 6.7.5.2: Test parameters Receive intermodulation characteristics (1,28 Mcps TDD Option)

	Parameter
	Level
	Unit
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	0
	dB

	Îor
	[<REFSENS> + 3 dB]
	dBm/1,28 MHz

	Iouw1 (CW)
	[-46]
	dBm

	Iouw2 (modulated)
	[-46]
	dBm/1,28 MHz

	Fuw1 (CW)
	[3.2]
	MHz

	Fuw2 (Modulated)
	[6.4]
	MHz


6.8
Spurious Emissions

(34.121-3.7.0 Clause 6.8 & 34.122-4.2.0 Clause 6.8)

The spurious emissions power is the power of emissions generated or amplified in a receiver that appear at the UE antenna connector.

Method of test FDD

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 a spectrum analyzer (or other suitable test equipment) to the UE antenna connector as shown in figure A.8.

2)
RF parameters are setup according to table [TBD].

3)
UE shall be in CELL_FACH state.

4)
Neighbour cell list shall be empty. HCS is not used.

5)
The timer T305 shall be set to (, so that no cell update is triggered during the measurement.

6)
Set Qrxlevmin to –115 dBm and Qqualmin to –24 dB.

7)
Set UE_TXPWR_MAX_RACH such that Pcompensation = 0.

8)
Set Sintersearch, Sintrasearch and SsearchRAT m to zero.

NOTE:
With the CELL_FACH state (3) in combination with the signalling parameters (4), (5), (6), (7), (8) and the SS level (2) it is ensured that UE continuously receives the S-CCPCH and no cell reselections are performed [see 3GPP TS 25.304, clauses 5.2.3.and 5.2.6]. No transmission of the UE will interfere the measurement.

Procedure

1)
Sweep the spectrum analyzer (or equivalent equipment) over a frequency range and measure the average power of spurious emission.

Test requirements for FDD

The all measured spurious emissions, derived in step 1), shall not exceed the maximum level specified in table 6.8.3 and table 6.8.4.

Table 6.8.3: General receiver spurious emission requirements

	Frequency Band
	Measurement

Bandwidth
	Maximum level
	Note

	30 MHz ( f < 1 GHz
	100 kHz
	-57 dBm
	

	1 GHz ( f ( 12,75 GHz
	1 MHz
	-47 dBm
	


Table 6.8.4: Additional receiver spurious emission requirements

	For operation in frequency bands as defined in clause 4.2(a)
	Frequency Band
	Measurement

Bandwidth
	Maximum level
	Note

	
	1 920 MHz ( f ( 1 980 MHz
	3,84 MHz
	-60 dBm
	Mobile transmit band in

URA_PCH, Cell_PCH and idle state

	
	2 110 MHz ( f ( 2 170 MHz
	3,84 MHz
	-60 dBm
	Mobile receive band


Method of Test TDD

Initial conditions

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

Frequencies to be tested: 1 arbitrary frequency selected between low and high range; see clause G.2.4.

1)
Connect the measurement equipment to the UE antenna connector according to figure A.8.

2)
RF parameters are setup according to Table [TBD].
3)
The UE shall be in the CELL_Fach state

4)
The neighbour cell list shall be empty. HCS is not used

5)
The timer T305 shall be set to ∞, so that no cell update is triggered during the measurement.

6)
Set Qrxlevmin to –105 dBm.

7)
Set UE_TXPWR_MAX_RACH such that Pcompensation =0.

8)
Set Sintersearch, Sintrasearch and SsearchRAT m to zero.

Note 1:
With the CELL_FACH state (3) in combination with the signalling parameters (4), (5), (6), (7), (8) and the SS level (2) it is ensured that UE continuously receives the S-CCPCH and no cell reselections are performed [see 25.304, subcl. 5.2.3.and 5.2.6]. No transmission of the UE will interfere the measurement.
9)
The measurement equipment shall measure power through:

-
a 100 kHz filter with a approximately gaussian filter-characteristic (typical spectrum analyzer); or

-
a 1 MHz filter with a approximately gaussian filter-characteristic (typical spectrum analyzer); or

-
a matched filter with a bandwidth equal to the chip frequency 3,84 Mchip/s for the 3,84 Mcps TDD Option and 1,28 Mchips/s for the 1,28 Mcps TDD Option, respectively, and rolloff 0.22.

Procedure

Measure the power of spurious emissions by covering the frequency ranges of table 6.8.2.1 for the 3,84 Mcps TDD Option and table 6.8.2.2 for the 1,28 Mcps TDD Option, respectively. Cover the UTRA/TDD and UTRA/FDD UE receive band in contiguous steps of 200 kHz. Cover the other frequency ranges in contiguous steps of 100 kHz. Apply the corresponding filters of table 6.8.2.1 for the 3,84 Mcps TDD Option and table 6.8.2.2 for the 1,28 Mcps TDD Option, respectively. The step duration shall be sufficient slow to capture intermittent spurious emissions.

Table 6.8.2.1: Receiver spurious emission requirements (3,84 Mcps TDD Option)

	Band
	Maximum level
	Measurement Bandwidth
	Note

	30 MHz – 1 GHz
	-57 dBm
	100 kHz 
	

	1 GHz – 1,9 GHz and
1,92 GHz – 2,01 GHz and
2,025 GHz – 2,11 GHz
	-47 dBm
	1 MHz
	With the exception of frequencies between 12,5MHz below the first carrier frequency and 12.5MHz above the last carrier frequency used by the UE.

	1,9 GHz – 1,92 GHz and
2,01 GHz – 2,025 GHz and
2,11 GHz – 2,170 GHz
	-60 dBm
	3,84 MHz
	With the exception of frequencies between 12,5MHz below the first carrier frequency and 12,5MHz above the last carrier frequency used by the UE.

	2,170 GHz – 12,75 GHz
	-47 dBm
	1 MHz
	


Table 6.8.2.2: Receiver spurious emission requirements (1,28Mcps TDD Option)
	Band
	Maximum level
	Measurement Bandwidth
	Note

	30 MHz – 1 GHz
	-57 dBm
	100 kHz 
	

	1 GHz – 1.9 GHz and
1.92 GHz – 2.01 GHz and
2.025 GHz – 2.11 GHz
	-47 dBm
	1 MHz
	With the exception of frequencies between 4MHz below the first carrier frequency and 4MHz above the last carrier frequency used by the UE.

	1.9 GHz – 1.92 GHz and
2.01 GHz – 2.025 GHz and
2.11 GHz – 2.170 GHz
	-64 dBm
	1,28 MHz
	With the exception of frequencies between 4MHz below the first carrier frequency and 4MHz above the last carrier frequency used by the UE.

	2.170 GHz – 12.75 GHz
	-47 dBm
	1 MHz
	


Test requirements for 3,84 Mcps TDD Option

The spurious emissions shall be according to table 6.8.5.1 for the 3,84 Mcps TDD Option.

Table 6.8.5.1: Receiver spurious emission test requirements (3,84 Mcps TDD Option)

	Band
	Maximum level
	Measurement Bandwidth
	Note

	30 MHz – 1 GHz
	-57 dBm
	100 kHz 
	

	1 GHz – 1,9 GHz and
1,92 GHz – 2,01 GHz and
2,025 GHz – 2,11 GHz
	-47 dBm
	1 MHz
	With the exception of frequencies between 12,5 MHz below the first carrier frequency and 12,5 MHz above the last carrier frequency used by the UE.

	1,9 GHz – 1,92 GHz and
2,01 GHz – 2,025 GHz and
2,11 GHz – 2,170 GHz
	-60 dBm
	3,84 MHz
	With the exception of frequencies between 12,5 MHz below the first carrier frequency and 12,5 MHz above the last carrier frequency used by the UE.

	2,170 GHz – 12,75 GHz
	-47 dBm
	1MHz
	


Test requirements for 1,28 Mcps TDD Option

The spurious emissions shall be according to table 6.8.5.2 for the 1,28 Mcps TDD Option.

Table 6.8.5.2:
Receiver spurious emission requirements (1,28Mcps TDD Option)
	Band
	Maximum level
	Measurement Bandwidth
	Note

	30 MHz – 1 GHz
	[-57 dBm]
	100 kHz 
	

	1 GHz – 1,9 GHz and
1,92 GHz – 2,01 GHz and
2,025 GHz – 2,11 GHz
	[-47 dBm]
	1 MHz
	With the exception of frequencies between 4 MHz below the first carrier frequency and 4 MHz above the last carrier frequency used by the UE.

	1,9 GHz – 1,92 GHz and
2,01 GHz – 2,025 GHz and
2,11 GHz – 2,170 GHz
	[-64 dBm]
	1,28 MHz
	With the exception of frequencies between 4 MHz below the first carrier frequency and 4 MHz above the last carrier frequency used by the UE.

	2,170 GHz – 12,75 GHz
	[-47 dBm]
	1 MHz
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