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

The compared data were taken from 34.121-3.5.0 for FDD and 34.122-4.0.0 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.           

For discussion

This document is offered as an attempt to help in the comparison of test cases for FDD and TDD terminal equipment. If this is deemed beneficial by the group further work will be carried out to include the receiver test comparison as well.

Proposal

It is proposed that all delegates review this document as to its benefit. Any comments, as to how to improve the document would be appreciated.  

User Equipment maximum output power 

(34.121-3.5.0 Sec. 5.2.2 & 34.122-4.0.0 Sec. 5.2.2)

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


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

UE frequency stability

(34.121-3.5.0 Sec. 5.3.2 & 34.122-4.0.0 Sec. 5.3.2)

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).

Open Loop Power Control in the Uplink

(34.121-3.5.0 5 Sec. 4.1 & 34.122-4.0.0 Sec. 5.4.1)

The UE open loop power is defined as the average power in a timeslot or ON power duration, whichever is available, and they are measured with a filter that has a Root-Raised Cosine (RRC) filter response with a roll off 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, 1.28 Mcps TDD, and 3.84 Mcps TDD.

Normal conditions
± 9 dB

Extreme conditions
± 12 dB

Inner/Closed Loop Power Control in the Uplink

(34.121-3.5.0 Sec. 5.4.2 & 34.122-4.0.0 Sec. 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.

 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

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

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

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

Minimum Output Power

(34.121-3.5.0 Sec. 5.4.3 & 34.122-4.0.0 Sec. 5.4.2)


FDD
3.84Mcps TDD
1.28 Mcps TDD

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

Transmit OFF Power

(34.121-3.5.0 Sec. 5.5.1 & 34.122-4.0.0 Sec. 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

Transmit ON/OFF Time mask

(34.121-3.5.0 Sec. 5.5.2 & 34.122-4.0.0 Sec. 5.4.4)
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The time mask for transmit ON/OFF defines the ramping time allowed for the UE between transmit OFF power and transmit ON power.

Transmit ON/OFF template for PRACH preambles FDD
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Transmit ON/OFF template for all other On/Off cases FDD
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Transmit ON/OFF template for 3.84 Mcps TDD 
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Transmit ON/OFF template for 1.28Mcps TDD 
Out-of-synchronization handling of output power

(34.121-3.5.0 Sec. 5.4.4  & 34.122-4.0.0 Sec. 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


Change of TFC

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

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.

Occupied Bandwidth (OBW)

(34.121-3.5.0 Sec. 5.8 & 34.122-4.0.0 Sec. 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.

The measured Occupied Bandwidth shall not exceed 5 MHz for FDD.

The measured Occupied Bandwidth shall not exceed 5 MHz for the 3.84 Mcps TDD.

The measured Occupied Bandwidth shall not exceed [1.6] MHz  for the 1.28 Mcps TDD.

Spectrum emission mask

(34.121-3.5.0 Sec. 5.9 & 34.122-4.0.0 Sec. 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.

Spectrum Emission Mask Requirement for FDD

Frequency offset from carrier f
Minimum requirement
Measurement bandwidth

2.5 - 3.5 MHz
 2.5) dBcf  15*(33.5 
30 kHz *

3.5 - 7.5 MHz
 3.5) dBcf  1*(33.5 
1 MHz **

7.5 - 8.5 MHz
 7.5) dBcf  10*(37.5 
1 MHz **

8.5 - 12.5 MHz
47.5 dBc
1 MHz **

*
The first and last measurement position with a 30 kHz filter is 2.515 MHz and 3.485 MHz.

**
The first and last measurement position with a 1 MHz filter is 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 –50 dBm/3.84 MHz or which ever is higher.

Spectrum Emission Mask Requirement (3.84 Mcps TDD Option)

Frequency offset from carrier ∆f
Minimum requirement
Measurement bandwidth

2.5 - 3.5 MHz
-33.5 -15*(f – 2.5) dBc
30 kHz

3.5 - 7.5 MHz
-33.5- 1*(f-3.5) dBc
1 MHz

7.5 - 8.5 MHz
-37.5 - 10*(f – 7.5) dBc
1 MHz

8.5 - 12.5 MHz
-47.5 dBc
1 MHz

Note:

1) The first and last measurement position with a 30 kHz filter is 2.515 MHz and 3.485 MHz.

2) The first and last measurement position with a 1 MHz filter is 4 MHz and 12 MHz.

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

Spectrum Emission Mask Requirement (1.28Mcps 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
1MHz 

Note:

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

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

3)
The lower limit shall be [– 53.5] dBm/1.28 MHz or which ever is the higher.
Adjacent Channel Leakage Power Ratio (ACLR)

(34.121-3.5.0 Sec. 5.10 & 34.122-4.0.0 Sec. 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.

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

Spurious Emissions

(34.121-3.5.0 Sec. 5.11 & 34.122-4.0.0 Sec. 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.

General spurious emissions test requirements for FDD

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 < 1000 MHz
100 kHz
36 dBm

1 GHz  f < 12.75 GHz
1 MHz
30 dBm

Additional spurious emissions test requirements for FDD

Paired band
Frequency Bandwidth
Measurement Bandwidth
Minimum requirement

For operation in frequency bands as defined in subclause 4.2(a)
1893.5 MHz < f < 1919.6 MHz
300 kHz
41 dBm


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 *

*
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

General Spurious emissions requirements for 3.84 Mcps TDD

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

Additional Spurious emissions requirements for 3.84 Mcps TDD

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:
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 the table above for the 3.84 Mcps TDD Option are permitted for each UARFCN used in the measurement.

General Spurious emissions requirements for 1.28 Mcps TDD
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

Additional Spurious emissions requirements 1.28 Mcps TDD 
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:
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 the table above for the 1.28 Mcps TDD Option are permitted for each UARFCN used in the measurement.

Transmit Intermodulation

(34.121-3.5.0 Sec. 5.12 & 34.122-4.0.0 Sec. 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.

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

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

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

Transmit Modulation

Error Vector Magnitude (EVM)

(34.121-3.5.0 Sec 5.13.1 & 34.122-4.0.0 Sec. 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 in the above specifications have the same test requirements as follows. The results of the test shall not exceed 17.5% for parameters specified in table below.

Parameters for EVM

Parameter
Level / Status
Unit

Output power
20 
dBm

Operating conditions
Normal conditions


Power control step size
1
dB

Peak code domain error

(34.121-3.5.0 Sec. 5.13.2 & 34.122-4.0.0 Sec. 5.7.2)

The Peak Code Domain Error is computed by projecting power of the error vector (as defined in 5.13.1.1) 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).

Test parameters for Peak code domain error FDD

Parameter
Level / Status
Unit

Operating conditions
Normal conditions


Uplink signal
multi-code


Information bit rate
2*384
kbps

Power control step size
1
dB

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

Test parameters for Peak code Domain Error 3.84 Mcps TDD

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)

Test parameters for Peak code Domain Error 1.28 Mcps TDD

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)

The results in derived under the above conditions for 3.84 Mcps and 1.28 Mcps TDD shall nor exceed -20 dB. for parameters specified in the table of Parameters for EVM.
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