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Foreword

This Technical Specification 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 minimum RF characteristics of the xxx mode of xxxx for the User Equipment (UE).

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]


3
Definitions, symbols and abbreviations

3.1
Definitions

For the purposes of the present document, the following definitions apply:
Power Spectral Density: 

Maximum Output Power: This s a measure of the maximum power the UE can transmit 
Mean power:  

Nominal Maximum Output Power: This is the nominal power defined by the UE power class.

3.2
Abbreviations

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

ACLR
Adjacent Channel Leakage power Ratio
ACS
Adjacent Channel Selectivity
BER
Bit Error Ratio

BLER
Block Error Ratio

CW
Continuous Wave (un-modulated signal)
DL
Down Link (forward link)
DTX
Discontinuous Transmission
EIRP
Effective Isotropic Radiated Power
Fuw
Frequency of unwanted signal. This is specified in bracket in terms of an absolute frequency(s) or a  frequency offset from the assigned channel frequency.

Information Data Rate
Rate of the user information, which must be transmitted over the Air Interface. For example, output rate of the voice codec.

MER
Message Error Ratio
PPM
Parts Per Million
y

UE
User Equipment
UL
Up Link (reverse link)

UTRA
UMTS Terrestrial Radio Access

4
General

4.1
Relationship between Minimum Requirements and Test Requirements
The Minimum Requirements  given in this specification make no allowance for measurement uncertainty. The test specification 34.121 Annex F defines Test Tolerances. These Test Tolerances are individually calculated for each test. The Test Tolerances are used to relax the Minimum Requirements in this specification to create Test Requirements.

The measurement results returned by the test system are compared – without any modification - against the Test Requirements as defined by the shared risk principle.
The Shared Risk principle is defined in ETR 273 Part 1 sub-part 2 section 6.5.

4.3
Control and monitoring functions

This requirement verifies that the control and monitoring functions of the UE prevent it from transmitting if no acceptable cell can be found by the UE. 

4.3.1
Minimum requirement

The power of the UE, as measured  with a thermal detector, shall not exceed  -30dBm if no acceptable cell can be found by the UE.

5
Frequency bands and channel arrangement

5.1
General

5.2
Frequency bands

5.3
TX–RX frequency separation
5.4
Channel arrangement

5.4.2
Channel raster

5.4.3
Channel number

6
Transmitter characteristics

6.1
General

Unless otherwise stated, the transmitter characteristics are specified at the antenna connector of the UE. For UE with integral antenna only, a reference antenna with a gain of 0 dBi is assumed. Transmitter characteristics for UE(s) with multiple antennas/antenna connectors are FFS.

The UE antenna performance has a significant impact on system performance, and minimum requirements on the antenna efficiency are therefore intended to be included in future versions of the present document. It is recognised that different requirements and test methods are likely to be required for the different types of UE. 

6.2
Transmit power

6.2.1
UE maximum output power

UE Classes
6.3
Frequency Error

The UE shall use the same frequency source for both RF frequency generation and the symbol clock.

6.4.1
Open loop power control
Open loop power control is the ability of the UE transmitter to sets its output power to a specific value. The open loop power control tolerance is given in Table X.X
6.4.1.1
Minimum requirement

The UE open loop power is defined as the mean power in a timeslot or ON power duration, whichever is available.
Table X.X: Open loop power control tolerance

	Conditions
	Tolerance

	Normal conditions
	± Y dB

	Extreme conditions
	± Y dB


6.4.2


6.4.3
Minimum output power

The minimum controlled output power of the UE is when the power is set to a minimum value.

6.4.3.1
Minimum requirement

The minimum output power is defined as the mean power . The minimum output power shall be less than –YY dBm.

6.5
Transmit ON/OFF power

6.5.1
Transmit OFF power

Transmit OFF power is defined as the filtered mean power when the transmitter is off. The transmitter is considered to be off when the UE is not allowed to transmit. 

6.5.2
Transmit ON/OFF Time mask

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

6.6
Output RF spectrum emissions

6.6.1
Occupied bandwidth

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

6.6.2
Out of band emission

Out of band emissions are unwanted emissions immediately outside the nominal channel resulting from the modulation process and non-linearity in the transmitter but excluding spurious emissions. This out of band emission limit is specified in terms of a spectrum emission mask and Adjacent Channel Leakage power Ratio.

6.6.2.1
Spectrum emission mask

6.6.2.2
Adjacent Channel Leakage power Ratio (ACLR)

Adjacent Channel Leakage power Ratio (ACLR) is the ratio of the mean power centered on the assigned channel frequency to the mean power centered on an adjacent channel frequency.

6.6.3
Spurious emissions

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 [2].

6.7
Transmit intermodulation

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.

6.8
Transmit modulation

Transmit modulation defines the modulation quality for expected in-channel RF transmissions from the UE. The requirements apply to all transmissions.

6.8.1
Transmit pulse shape filter

6.8.2
Error Vector Magnitude

The Error Vector Magnitude is a measure of the difference between the reference waveform and the measured waveform. This difference is called the error vector

7
Receiver characteristics

7.1
General

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

The UE antenna performance has a significant impact on system performance, and minimum requirements on the antenna efficiency are therefore intended to be included in future versions of the present document. It is recognised that different requirements and test methods are likely to be required for the different types of UE. 
7.2
Diversity characteristics

7.3
Reference sensitivity level

The reference sensitivity level <REFSENS> is the minimum mean power received at the UE antenna port at which the Bit Error Ratio (BER) shall not exceed a specific value.

7.4
Maximum input level

This is defined as the maximum mean power received at the UE antenna port, at which the specified BER performance shall be met.

7.5
Adjacent Channel Selectivity (ACS)

Adjacent Channel Selectivity (ACS) is a measure of a receiver’s ability to receive a 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).

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
Minimum requirement (In-band blocking)

7.6.2
Minimum requirement (Out of-band blocking)

7.6.3
Minimum requirement (Narrow band blocking)

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 subclause 7.6.2 is not met.

7.8
Intermodulation characteristics

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. 

7.8.1
Minimum requirement

7.8.2
Minimum requirement (Narrow band)

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.
8
Performance requirement

8.1
General

The performance requirements for the UE in this subclause are specified for the measurement channels specified in Annex A, the propagation conditions specified in Annex B and the Down link Physical channels specified in Annex C. Unless stated DL power control is OFF.

Annex A:
Measurement channels

Annex B (normative):
Propagation conditions

Annex C (normative):
Downlink Physical Channels

C.1
General

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

C.2
Connection Set-up

Table C.1 describes the downlink Physical Channels that are required for connection set up.

Table C.1: Downlink Physical Channels transmitted during a connection SET-UP

	Physical Channel
	Power ratio

	
	

	
	

	
	

	
	

	
	


C.3
During connection

The following clauses, describes the downlink Physical Channels that are transmitted during a connection i.e., when measurements are done.

C.3.1
Measurement of Rx Characteristics

Table C.2: Downlink Physical Channels transmitted during a connection

	Physical Channel
	Power ratio

	
	

	
	

	
	

	
	

	
	


C.3.2
Measurement of Performance requirements

Table C.3 is applicable for measurements on the Performance requirements.

Table C.2: Downlink Physical Channels transmitted during a connection

	Physical Channel
	Power ratio

	
	

	
	

	
	

	
	

	
	


C.4
Modulated Interferer

Table C.7 describes the downlink Channels that are transmitted as part of the modulated interferer.

Table C.7: Spreading Code, Timing offsets and relative level settings for Modulated Interferer signal channels
	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	


Annex D (normative):
Environmental conditions

D.1
General

This normative annex specifies the environmental requirements of the UE. Within these limits the requirements of the present documents shall be fulfilled.

Annex <X> (informative):
Change history

	Change history

	Date
	TSG #
	TSG Doc.
	CR
	Rev
	Subject/Comment
	Old
	New

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	






