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Introduction

In TS25.101 the value of the UE output power is not specified for the Rx characteristics detailed in Section 7.  The absence of this parameter could lead to a large variation in the interference handling performance of the receiver. It is therefore proposed this parameter is clearly defined in TS25.101 for each of the key tests in Section 7. This document proposes a initial value for discussion/decision.  

Proposal 

In a FDD system the transmitter and receiver are normally ON during the call unless the terminal is in UL compressed mode. Therefore in order to ensure the receive BER perfomance is not affected, the ON transmitter power should be specified.

It has been proposed in earlier WG4 discussions, the reference level for the transmitter output power should be related to the level of the receiver DPCH_Ec.  However no conclusions had been reached and currently the specification is not specific on this aspect. There is some merit in this linking from a system perspective as it is likely that at the refererence sensitivity point, the terminal would be at the maximum cell range and would be expected to transmit at the max power. Equally at the Rx maximum input level the converse would be expected and the terminal would be expected to transmit at a significent lower power. 

The key parameters in terms of interference handling is the Rx blocking, itermodulation and spurious response and this should be used as a starting point. For these receive parameters the wanted DPCH_Ec is specified as 3 dB above the reference sensitivity level. Therefore based on this approach it is proposed that the Tx output power should be specifed at this related level for all the blocking/ spurious responses tests.  For Power class 4 this should specified as an absolute value of +18 dBm and for Power class 3  this should be specifed as an absolute value of +20 dB . The reason why the Power Class 3 is at a 1 dB lower value is due to the difference in tolerance between the two power classes For the reference sensitivity test this is not applicable and this test should be at the maximum output power.

A CR for REL99 is attached for reference with the proposed changes. Once this is agreed a CR will also be raised for REL4. 
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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. 

All the parameters in clause 7 are defined using the DL reference measurement channel (12.2 kbps) specified in subclause A.3.1 and unless stated are with DL power control OFF.

7.2
Diversity characteristics

A suitable receiver structure using coherent reception in both channel impulse response estimation and code tracking procedures is assumed. Three forms of diversity are considered to be available in UTRA/FDD.

Table 7.1: Diversity characteristics for UTRA/FDD
	Time diversity
	Channel coding and interleaving in both up link and down link

	Multi-path diversity
	Rake receiver or other suitable receiver structure with maximum combining. Additional processing elements can increase the delay-spread performance due to increased capture of signal energy.

	Antenna diversity
	Antenna diversity with maximum ratio combing in the Node B and optionally in the UE. Possibility for downlink transmit diversity in the Node B.


7.3
Reference sensitivity level

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.

7.3.1
Minimum requirement

The BER shall not exceed 0.001 for the parameters specified in Table 7.2.

Table 7.2: Test parameters for reference sensitivity

	Parameter
	Unit
	Level

	DPCH_Ec
	dBm/3.84 MHz
	-117

	Îor
	dBm/3.84 MHz
	-106.7

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


7.4
Maximum input level

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

7.4.1
Minimum requirement

The BER shall not exceed 0.001 for the parameters specified in Table 7.3.

Table 7.3: Maximum input level
	Parameter
	Unit
	Level
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	dB
	-19

	Îor
	dBm/3.84 MHz
	-25

	1. For Power class 3 the average transmit output power shall be +20 dBm

2. For Power class 4 the average transmit output power shall be +18 dBm


NOTE:
Since the spreading factor is large (10log(SF)=21dB), the majority of the total input signal consists of the OCNS interference.  The structure of OCNS signal is defined in Annex C.3.2.

7.5
Adjacent Channel Selectivity (ACS)

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).

7.5.1
Minimum requirement

The ACS shall be better than the value indicated in Table 7.4 for the test parameters specified in Table 7.5 where the BER shall not exceed 0.001.

Table 7.4: Adjacent Channel Selectivity

	Power Class
	Unit
	ACS

	3
	dB
	33

	4
	dB
	33


Table 7.5: Test parameters for Adjacent Channel Selectivity

	Parameter
	Unit
	Level

	DPCH_Ec
	dBm/3.84 MHz
	-103

	Îor
	dBm/3.84 MHz
	-92.7

	Ioac  (modulated)
	dBm/3.84 MHz
	-52

	Fuw (offset)
	MHz
	+5 or -5

	1. For Power class 3 the average transmit output power shall be +20 dBm

2. For Power class 4 the average transmit output power shall be +18 dBm


Note
The Ioac  (modulated) signal consist of common channels needed for tests and 16 dedicated data channel. The channelization codes for data channels are chosen optimally to reduce peak to average ratio (PAR). All dedicated channels user data is uncorrelated to each other.

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

The BER shall not exceed 0.001 for the parameters specified in Table 7.6 and Table 7.7. For Table 7.7 up to (24) exceptions are allowed for spurious response frequencies in each assigned frequency channel when measured using a 1 MHz step size.
Table 7.6: In-band blocking

	Parameter
	Unit
	Offset
	Offset

	DPCH_Ec
	dBm/3.84 MHz
	-114
	-114

	Îor
	dBm/3.84 MHz
	-103.7
	-103.7

	Iblocking (modulated)
	dBm/3.84 MHz
	-56
	-44

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

	1. For Power class 3 the average transmit output power shall be +20 dBm

2. For Power class 4 the average transmit output power shall be +18 dBm


Note:
Iblocking (modulated) consist of common channels and 16 dedicated data channel. The channelization codes for data channels are chosen optimally to reduce peak to average ratio (PAR). All dedicated channels user data is uncorrelated to each other.

Table 7.7: Out of band blocking

	Parameter
	Unit
	Band 1
	Band 2
	Band 3

	DPCH_Ec
	dBm/3.84 MHz
	-114
	-114
	-114

	Îor
	dBm/3.84 MHz
	-103.7
	-103.7
	-103.7

	Iblocking  (CW)
	dBm
	-44
	-30
	-15

	Fuw 

For operation in frequency bands as defined in subclause 5.2(a)
	MHz
	2050<f <2095

2185<f <2230
	2025 <f <2050

2230 <f <2255
	1< f <2025

2255<f<12750

	Fuw 

For operation in frequency bands as defined in subclause 5.2(b)
	MHz
	1870<f <1915

2005<f <2050
	1845 <f <1870

2050 <f <2075
	1< f <1845

2075<f<12750

	1. For Power class 3 the average transmit output power shall be +20 dBm

2. For Power class 4 the average transmit output power shall be +18 dBm


Note:

1. For operation in bands referenced in 5.2(a), from 2095<f<2110 MHz and 2170<f<2185 MHz, the appropriate in-band blocking or adjacent channel selectivity in subclause 7.5.1 shall be applied.

2. For operation in bands referenced in 5.2(b), 1915<f<1930 MHz and 1990<f<2005 MHz, the appropriate in-band blocking or adjacent channel selectivity in subclause 7.5.1 shall be applied.

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 blocking limit is not met.

7.7.1
Minimum requirement

The BER shall not exceed 0.001 for the parameters specified in Table 7.8.

Table 7.8: Spurious Response

	Parameter
	Unit
	Level

	DPCH_Ec
	dBm/3.84 MHz
	-114

	Îor
	dBm/3.84 MHz
	-103.7

	Iblocking  (CW)
	dBm
	-44

	Fuw
	MHz
	Spurious response frequencies

	1. For Power class 3 the average transmit output power shall be +20 dBm

2.  For Power class 4 the average transmit output power shall be +18 dBm


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

The BER shall not exceed 0.001 for the parameters specified in Table 7.9.

Table 7.9: Receive intermodulation characteristics

	Parameter
	Unit
	Level

	DPCH_Ec
	dBm/3.84 MHz
	-114

	Îor
	dBm/3.84 MHz
	-103.7

	Iouw1 (CW)
	dBm
	-46

	Iouw2 (modulated)
	dBm/3.84 MHz
	-46

	Fuw1 (offset)
	MHz
	10
	-10

	Fuw2 (offset)
	MHz
	20
	-20

	1. For Power class 3 the average transmit output power shall be +20 dBm

2. For Power class 4 the average transmit output power shall be +18 dBm


Note:
Iouw2 (modulated) consist of common channels and 16 dedicated data channel. The channelization codes for data channels are chosen optimally to reduce peak to average ratio (PAR). All dedicated channels user data is uncorrelated to each other.

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 requirement

The power of any narrow band CW spurious emission shall not exceed the maximum level specified in Table 7.10 and Table 7.11

Table 7.10: General receiver spurious emission requirements

	Frequency Band
	Measurement

Bandwidth
	Maximum level
	Note

	9kHz (  f <  1GHz
	100 kHz
	-57 dBm
	

	1GHz (  f ( 12.75 GHz
	1 MHz
	-47 dBm
	


Table 7.11: Additional receiver spurious emission requirements

	Frequency Band
	Measurement

Bandwidth
	Maximum level
	Note

	1920 MHz (  f (  1980 MHz
	3.84 MHz
	-60 dBm
	Mobile transmit band in

URA_PCH, Cell_PCH and idle state

	2110 MHz (  f (  2170 MHz
	3.84 MHz
	-60 dBm
	Mobile receive band
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