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Foreword

This Technical Specification (TS) has been produced by the 3rd Generation Partnership Project (3GPP).

The contents of the present document are subject to continuing work within the TSG and may change following formal TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an identifying change of release date and an increase in version number as follows:

Version x.y.z

Where:

x
the first digit:

1
presented to TSG for information;

2
presented to TSG for approval;

3
or greater indicates TSG approved document under change control.

y
the second digit is incremented for all changes of substance, i.e. technical enhancements, corrections, updates, etc.

z
the third digit is incremented when editorial only changes have been incorporated in the document.

1
Scope

The present document establishes the User Equipment (UE) minimum RF characteristics of E-UTRA for both FDD and TDD modes
2
References

The following documents contain provisions which, through reference in this text, constitute provisions of the present document.

· References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.

· For a specific reference, subsequent revisions do not apply.

· For a non-specific reference, the latest version applies.  In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.

[1]
3GPP TR 21.905 
 [2]
ETSI ETR 273: "Electromagnetic compatibility and Radio spectrum Matters (ERM); Improvement of radiated methods of measurement (using test sites) and evaluation of the corresponding measurement uncertainties; Part 1: Uncertainties in the measurement of mobile radio equipment characteristics; Sub-part 2: Examples and annexes".
[3] 
Recommendation ITU-R SM.329-10, “Unwanted emissions in the spurious domain”
3
Definitions, symbols and abbreviations

3.1
Definitions

For the purposes of the present document, the following terms and definitions apply.

<defined term> : <definition>.
For the purposes of the present document, the terms and definitions given in TR 21.905 [x] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in TR 21.905 [x].

Channel bandwidth: The RF bandwidth supporting a single E-UTRA RF carrier with the transmission bandwidth configured in the uplink or downlink of a cell. The channel bandwidth is measured in MHz and is used as a reference for transmitter and receiver RF requirements.

Maximum Output Power: The mean power level per carrier of UE measured at the antenna connector in a specified reference condition.

Mean power: When applied to E-UTRA transmission this is the power measured in the operating system bandwidth of the carrier. The period of measurement shall be at least one subframe (1ms) for frame structure type 1 and one subframe (0.675ms) for frame structure type 2 excluding the guard interval, unless otherwise stated.

Occupied bandwidth: The width of a frequency band such that, below the lower and above the upper frequency limits, the mean powers emitted are each equal to a specified percentage β/2 of the total mean power of a given emission.
Output power: The mean power of one carrier of the UE, delivered to a load with resistance equal to the nominal load impedance of the transmitter.

Reference bandwidth: The bandwidth in which an emission level is specified.

Transmission bandwidth: Bandwidth of an instantaneous transmission from a UE or BS, measured in Resource Block units.

Transmission bandwidth configuration: The highest transmission bandwidth allowed for uplink or downlink in a given channel bandwidth, measured in Resource Block units.

3.2
Symbols

For the purposes of the present document, the following symbols apply:

BWChannel
Channel bandwidth

F




Frequency
FInterferer (offset)
Frequency offset of the interferer 

FInterferer


Frequency of the interferer

FC
Frequency of the carrier centre frequency

FDL_low
The lowest frequency of the downlink operating band

FDL_high
The highest frequency of the downlink operating band

FUL_low
The lowest frequency of the uplink operating band

FUL_high
The highest frequency of the uplink operating band


Rav




Minimum average throughput per RB
PInterferer
Modulated mean power of the interferer
ΔFOOB
Δ Frequency of Out Of Band emission 

3.3
Abbreviations

For the purposes of the present document, the abbreviations given in TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in TR 21.905 [1].

ACLR
Adjacent Channel Leakage Ratio

ACS
Adjacent Channel Selectivity

A-MPR
Additional Maximum Power Reduction  

AWGN
Additive White Gaussian Noise

BS
Base Station

CW
Continuous Wave
DL
Downlink

E-UTRA 
Evolved UMTS Terrestrial Radio Access
EUTRAN
Evolved UMTS Terrestrial Radio Access Network
EVM
Error Vector Magnitude

FDD
Frequency Division Duplex

FRC
Fixed Reference Channel

HD-FDD
Half- Duplex FDD

MCS
Modulation and Coding Scheme
MOP
Maximum Output Power 
MPR
Maximum Power Reduction

MSR
Maximum Sensitivity Reduction 
OOB
Out-of-band

PA
Power Amplifier

REFSENS
Reference Sensitivity power level

SNR
Signal-to-Noise Ratio

TDD
Time Division Duplex

UE
User Equipment

UL
Uplink

UMTS
Universal Mobile Telecommunications System

UTRA
UMTS Terrestrial Radio Access

UTRAN
UMTS Terrestrial Radio Access Network
Other abbreviations used in the present document are listed in 3GPP TR 21.905 [1].
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5.1
General

5.2
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6
Transmitter characteristics

6.1
General

6.2
Transmit power

6.2.1
Maximum Output Power (MOP) 
6.2.2
 UE Power class
6.2.3
Maximum Power Reduction (MPR)
6.2.4
Additional Maximum Power Reduction (A-MPR)
6.3
Output power dynamics

6.3.1
Power control

6.3.2
Minimum output power

6.3.3
Transmit ON/OFF power
6.4
Control and monitoring functions

6.4.1
Out-of-synchronization handling of output power

6.5 Transmit signal quality

6.5.1
Frequency Error

6.5.2
Transmit modulation
6.5.2.1

Error Vector Magnitude 

6.5.2.1.1

Minimum requirement 

6.5.2.2

Basic in-band emissions measurement

6.5.2.2.1

Minimum requirements
6.5.2.3

LO leakage

6.5.2.3.1

Minimum requirements

6.6
Output RF spectrum emissions
6.6.1
Occupied bandwidth
6.6.2
Out of band emission

6.6.2.1
Spectrum emission mask

6.6.2.1.1 Minimum requirement  

6.6.2.2
Additional Spectrum Emission Mask 
6.6.2.2.1
Minimum requirement (network signalled)
6.6.2.2.2
Minimum requirement (network signalled)
6.6.2.2.3
Minimum requirement (network signalled)
6.6.2.3
Adjacent Channel Leakage Ratio 
6.6.2.3.1
Minimum requirement E-UTRA 
6.6.2.3.2
Minimum requirements UTRA 
6.6.2.4
Additional ACLR requirements 

6.6.2.4.1
Minimum requirements (network signalled)
6.6.3
Spurious emissions

6.6.3.1
Minimum requirements
6.6.3.2 Spurious emission band UE co-existence
6.6.3.3 Additional spurious emissions

6.6.3.3.1
Minimum requirement (network signalled)  

6.6.3.3.2
Minimum requirements (network signalled) 
6.7
Transmit intermodulation

7
Receiver characteristics

7.1
General
Unless otherwise stated the receiver characteristics are specified at the antenna connector(s) of the UE. For UE(s) with an integral antenna only, a reference antenna(s) with a gain of 0 dBi is assumed for each antenna port(s). UE with an integral antenna(s) may be taken into account by converting these power levels into field strength requirements, assuming a 0 dBi gain antenna. The levels of the test signal applied to each of the antenna connectors shall be as defined in the respective sections below.
All the parameters in clause 7 are defined using the DL reference measurement channel specified in Annex C and fixed power allocation for the RB(s).
The ACS, blocking, spurious emissions and  intermodulation requirements in sections 7.5, 7.6, 7.7 and 7.8 are defined for full band width signals i.e. for signals where all resource blocks are allocated for a specific user.
7.2
Diversity characteristics
The requirements in Section 7 assume that the receiver is equipped with two Rx port as a baseline. Requirements for 4 ports are FFS.
7.3
Reference sensitivity power level
The reference sensitivity power level REFSENS is the minimum mean power applied to both the UE antenna ports at which the mean throughput Rav shall meet or exceed the requirements for the specified reference measurement channel.
7.3.1

Minimum requirements (QPSK) 
The throughput Rav shall meet or exceed the minimum requirements specified in table 7.3.1-1 for the specified REFSENS.
Table 7.3.1-1: Reference sensitivity QPSK 

	E-UTRA

BAND 
	Channel bandwidth 

	
	1.4 MHz
	1.6 MHz
	3  MHz
	3.2 MHz
	5  MHz
	10 MHz
	15 MHz
	20 MHz

	
	REFSENS  / Rav
	REFSENS  / Rav
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	NOTE 
1. The transmitter shall be set to maximum output power level 
2. Reference measurement channel is [Annex C QPSK R=1/3]

3. For UE(s) which support a maximum sub-set of 
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 sub-carriers,  Rav should be the average measured across the full number of 
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 specified for that channel bandwidth


7.3.2
Maximum Sensitivity Reduction (MSR)
For some operating bands, it is anticipated that the transmitter noise falling in the receive band will be dependant on the channel bandwidth and will degrade the reference sensitivity depending on the operating bandwidth, TX power and FDD or TDD operation configured by the scheduler. This section is for FFS.
7.4 Maximum input level

7.5 This is defined as the maximum mean power received at the UE antenna port, at which the specified throughput Rav shall meet or exceed the minimum requirements for the specified reference measurement channel.
7.4.1
Minimum requirements
The throughput Rav shall meet or exceed the minimum requirements specified in table 7.4.1-1 for the specified wanted signal mean power 

Table 7.4.1-1: Maximum input level
	Rx Parameter
	Units 
	Channel bandwidth

	
	
	1.4 MHz 
	1.6 MHz
	3  MHz
	3.2 MHz
	5  MHz
	10 MHz
	15 MHz
	20 MHz

	Wanted signal  mean power
	dBm
	-25

	Rav
	kbps
	
	
	
	
	
	
	
	

	NOTE 

1. The transmitter shall be set to 4dB below the supported maximum output power.

2. Reference measurement channel is [Annex C 64QAM R=3/4]

3. For UE(s) which support a maximum sub-set of 
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 sub-carriers,  Rav should be the average measured across the full number of 
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 specified for that channel bandwidth 


7.5
Adjacent Channel Selectivity (ACS)

7.5.1
Minimum requirements
7.6
Blocking characteristics
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.
7.6.1
In-band blocking
In-band blocking is defined for an unwanted interfering signal falling into the UE receive band or into the first 15 MHz below or above the UE receive band at which the specified throughput Rav shall meet or exceed the minimum requirements. 
7.6.1.1
Minimum requirements
The requirements are specified in terms of a minimum information bit throughput Rav for the parameters specified in Table 7.6.1.1-1. Using this configuration the throughput shall meet or exceed the minimum requirements specified in Table 7.6.1.1-2

Table 7.6.1.1-1: In band blocking parameters

	Rx Parameter
	Units 
	Channel bandwidth

	
	
	1.4 MHz 
	1.6 MHz
	3  MHz
	3.2 MHz
	5  MHz
	10 MHz
	15 MHz
	20 MHz

	Wanted signal  mean power

	dBm


	REFSENS + channel bandwidth specific value below

	
	
	3
	
	3
	
	3
	3
	4
	6

	BWInterferer  
	MHz
	1.4
	
	3
	
	5
	5
	5
	5

	FInterferer (offset) case 1
	MHz
	2.1
	
	 4.5
	
	7.5
	7.5
	7.5
	7.5

	FInterferer (offset) Case 2
	MHz
	3.5
	
	 7.5
	
	12.5
	12.5
	12.5
	12.5

	Rav
	kbps
	
	
	
	
	
	
	
	

	NOTE 
1. The transmitter shall be set to 4dB below the supported maximum output power.
2. Reference measurement channel is [Annex C QPSK R=1/3]

3. For UE(s) which support a maximum sub-set of 
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 sub-carriers,  Rav should be the average measured across the full number of 
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 specified for that channel bandwidth 


Table 7.6.1.1-2: In-band blocking
	E-UTRA band
	Parameter
	Units 
	Case 1
	Case 2

	
	PInterferer
	dBm
	-56
	-44

	
	FInterferer (offset)
	MHz
	=-BW/2 - FIoffset, case 1
&

=+BW/2 + FIoffset, case 1
	( -BW/2- FIoffset, case 2
&

( +BW/2 + FIoffset, case 2

	1, 2, 3, 4, 5

7, 8, 9, 10
	FInterferer
	MHz
	FDL_low  -7.5 to 

FDL_high  +7.5   (Note 3)
	FDL_low    -15 to 

FDL_high  +15 

	6
	FInterferer
	MHz
	FDL_low  - 7.5 to 

FDL_high  +7.5 (Note 2 & 3)
	FDL_low    -15 to 

FDL_high  +15 (Note 3)

	NOTE
1. The interfering modulated signal is 5MHz E-UTRA signal as described in Annex D for channel bandwidths (5 MHz
2. For each carrier frequency the requirement is valid for two frequencies, the carrier frequencies -BW/2 -FIoffset, case 1 & + BW/2 + FIoffset, case 1.
3. For Band 6, the unwanted modulated interfering signal does not fall inside the UE receive band, but within the first 15 MHz below or above the UE receive band


7.6.2
Out of-band blocking
Out-of-band band blocking is defined for an unwanted CW interfering signal falling more than 15 MHz below or above the UE receive band.  For the first 15 MHz below or above the UE receive band the appropriate in-band blocking or adjacent channel selectivity in sub-clause 7.5.1 and sub-clause 7.6.1 shall be applied.
7.6.2.1
Minimum requirements
The requirements are specified in terms of a minimum information bit throughput Rav for the parameters specified in Table 7.6.2.1-1. Using this configuration the throughput shall meet or exceed the minimum requirements specified in Table 7.6.2.1-2.

For Table 7.6.2.1-2 in frequency range 1, 2 and 3, up to [TBD] exceptions are allowed for spurious response frequencies in each assigned frequency channel when measured using a 1MHz step size. For these exceptions the requirements of clause 7.7 Spurious response are applicable.

For Table 7.6.2.1-2 in frequency range 4, up to [TBD] exceptions are allowed for spurious response frequencies in each assigned frequency channel when measured using a 1MHz step size. For these exceptions the requirements of clause 7.7 Spurious response are applicable.
Table 7.6.2.1-1: Out-of-band blocking parameters

	Rx Parameter
	Units 
	Channel bandwidth

	
	
	1.4 MHz 
	1.6 MHz
	3  MHz
	3.2 MHz
	5  MHz
	10 MHz
	15 MHz
	20 MHz

	Wanted signal  mean power
	dBm
	REFSENS + channel bandwidth specific value below

	
	
	3
	3
	3
	3
	3
	3
	4
	6

	Rav
	kbps
	
	
	
	
	
	
	
	

	NOTE
1. The transmitter shall be set to 4dB below the supported maximum output power.
2. Reference measurement channel is [Annex C QPSK R=1/3]

3. For UE(s) which support a maximum sub-set of 
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 sub-carriers,  Rav should be the average measured across the full number of 
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 specified for that channel bandwidth 


Table 7.6.2.1-2: Out of band blocking
	E-UTRA band
	Parameter
	Units 
	Frequency  

	
	
	
	range 1
	range 2
	range 3
	range 4

	
	PInterferer
	dBm
	[-44]
	[-30]
	[-15]
	[-15]

	1, 2, 3, 4, 5

6,7, 8, 9, 10
	FInterferer (CW)

	MHz

	FDL_low    -15 to

FDL_low    -60 
	FDL_low    -60 to

FDL_low    -85 
	FDL_low    -85 to  
1 MHz
	-

	
	
	
	FDL_high  +15 to

FDL_high  + 60 
	FDL_high  +60 to

FDL_high  +85 
	FDL_high  +85 to

+12750 MHz
	-

	2, 5
	FInterferer
	MHz
	-
	-
	-
	FUL_low - FUL_high

	NOTE 



7.6.3
Narrow band blocking
This requirement is measure of a receiver’s ability to receive a E-UTRA signal at its assigned channel frequency in the presence of an unwanted narrow band CW interferer at a frequency, which is less than the nominal channel spacing.
7.6.3.1
Minimum requirements
The requirements are specified in terms of a minimum information bit throughput Rav for the parameters specified in Table 7.6.3.1-1.

Table 7.6.3.1-1: Narrow-band blocking
	Rx Parameter
	Units 
	Channel bandwidth

	
	
	1.4 MHz 
	1.6 MHz
	3  MHz
	3.2 MHz
	5  MHz
	10 MHz
	15 MHz
	20 MHz

	Wanted signal  mean power
	dBm
	REFSENS + channel bandwidth specific value below

	
	
	[19]
	[19]
	[15]
	[15]
	[13]
	[10]
	[11]
	[13]

	PInterferer (CW)
	dBm
	[-55.5]
	
	[-55.5]
	
	[-55.3] 4
	[-55.3] 4
	[-55.5] 4
	[-55.2] 4

	FInterferer (offset) 
	MHz
	[0.9+d]
	[1.0+d]
	[1.7+d]
	[1.8+d]
	[2.7+d]
	[5.2+d]
	[7.7+d]
	[10.2+d]

	Rav
	Kbps
	
	
	
	
	
	
	
	

	NOTE 
1. The transmitter shall be set to 4dB below the supported maximum output power.
2. Reference measurement channel is [Annex C QPSK R=1/3]

3. For UE(s) which support a maximum sub-set of 
[image: image10.wmf]RB
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 sub-carriers,  Rav should be the average measured across the full number of 
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 specified for that channel bandwidth 
4. FDD only >5 MHz
5. d= frequency off set  tbd


7.7
Spurious response
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 out of band blocking limit as specified in sub-clause 7.6.2 is not met.
7.7.1
Minimum requirements
The requirements are specified in terms of a minimum information bit throughput Rav for the parameters specified in Table 7.7.1-1. Using this configuration the throughput shall meet or exceed the minimum requirements specified in table 7.7.1-2.
Table 7.7.1-1: Spurious response parameters

	Rx Parameter
	Units 
	Channel bandwidth

	
	
	1.4 MHz 
	1.6 MHz
	3  MHz
	3.2 MHz
	5  MHz
	10 MHz
	15 MHz
	20 MHz

	Wanted signal  mean power
	dBm
	REFSENS +  channel bandwidth specific value below

	
	
	3
	3
	3
	3
	3
	3
	4
	6

	Rav
	kbps
	
	
	
	
	
	
	
	

	NOTE 
1. The transmitter shall be set to 4dB below the supported maximum output power.
2. Reference measurement channel is [Annex C QPSK R=1/3 ]


Table 7.7.1-2: Spurious Response

	Parameter
	Unit
	Level

	PInterferer
(CW)
	dBm
	-44

	FInterferer
	MHz
	Spurious response frequencies


7.8
Intermodulation characteristics
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.
7.8.1
Wide band Intermodulation
The wide band intermodulation requirement is defined following the same principles using modulated E-UTRA carrier and CW signal as interferer.
7.8.1.1
Minimum requirements
The throughput Rav shall meet or exceed the minimum requirements specified in table 7.8.1-1 for the specified wanted signal mean power in the presence of two interfering signals
Table 7.8.1.1-1: Wide band Intermodulation
	Rx Parameter
	Units 
	Channel bandwidth

	
	
	1.4 MHz 
	1.6 MHz
	3  MHz
	3.2 MHz
	5  MHz
	10 MHz
	15 MHz
	20 MHz

	Wanted signal  mean power
	dBm
	REFSENS +   channel bandwidth specific value below

	
	
	[9]
	[8]
	[5]
	[5]
	3
	3
	4
	6

	PInterferer 1  (CW)
	dBm
	-46

	PInterferer  2
	dBm
	-46

	BWInterferer   2
	
	1.4
	1.6
	3
	3.2
	5

	FInterferer  1 (offset) 
	MHz
	-BW/2 –2.1

/

+BW/2+ 2.1
	-BW/2 –2.4
/

+BW/2+2.4
	-BW/2 –4.5
/

+BW/2 + 4.5
	BW/2 –4.8
/

+BW/2+4.8
	-BW/2  – 7.5
/

+BW/2 + 7.5

	FInterferer  2 (offset) 
	MHz
	2*FInterferer 1

	Rav
	kbps
	
	
	
	
	
	
	
	

	NOTE 
1. The transmitter shall be set to 4dB below the supported maximum output power.
2. Reference measurement channel is [Annex C QPSK R=1/3 ]

3. The interfering modulated signal is 5MHz E-UTRA signal as described in Annex D for channel bandwidth (5MHz

4. For UE(s) which support a maximum sub-set of 
[image: image12.wmf]RB

BW

N

 sub-carriers,  Rav should be the average measured across the full number of 
[image: image13.wmf]RB
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N

 specified for that channel bandwidth 


7.8.2
Narrow band Intermodulation

7.8.2.1
Minimum requirements

7.9
Spurious emissions
The spurious emissions power is the power of emissions generated or amplified in a receiver that appear at the UE antenna connector.
7.9.1
Minimum requirements
The power of any narrow band CW spurious emission shall not exceed the maximum level specified in Table 7.9-1 

Table 7.9-1: General receiver spurious emission requirements

	Frequency Band
	Measurement

Bandwidth
	Maximum level
	Note

	30MHz ( f < 1GHz
	100 kHz
	
	

	1GHz ( f ( 12.75 GHz
	1 MHz
	
	


8
Performance requirement

8.1
General

8.1.1
Dual-antenna receiver capability
8.1.1.1
Simultaneous unicast and MBMS operations
8.1.1.2
Dual-antenna receiver capability in idle mode
Annex A (normative): 
Measurement channels 
A.1
General

A.2
UL reference measurement channels

A.3
DL reference measurement channels

Annex B (normative): 
Propagation conditions

B.1
General

B.2
Propagation channels
B.2.1
Static propagation condition

B.2.2
Multi-path fading propagation conditions

B.2.2.1
Delay profiles

B.2.2.2
Doppler spectrum

B.2.2.3
Multi-Antenna channel models

B.2.2.4
Combinations of channel model parameters

Annex C (normative): 
Downlink Physical Channels
C.1
General
C.2
Set-up
C.3
Connection 
Annex D (normative): 
Characteristics of the interfering signal

D.1
General

D.2
Interference signals
Annex E (normative): 
Environmental conditions

E.1
General

E.2
Environmental
E.2.1
Temperature

E.2.2
Voltage

E.2.3
Vibration

Annex F (informative): 
Change history
	Date
	TSG#
	TSG Doc.
	CR
	Subject
	Old
	New 
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