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1 
Introduction
The attached document contains proposed text for [1] TS36.101 (UE Radio transmission and reception template) for section 7 (Rx Characteristics) 

2 
Proposal
For section 6 it is proposed to re-use text in TR36.803 v0.5.0 {2} with the following changes to ensure consistency and alignment with other sections 
· Rx sensitivity is defined in terms of REFSENS – align with BS terminology 

· Use symbols i.e FDL_low    to provide a single requirement which could address a number of bands

· All values in the TR are transposed to the TS and kept in brackets 

· Editorial changes  to align clause numbers 

3 
Conclusion
It is proposed the text proposed in this document can be used for the TS. It is proposed the text proposed in this document can be used for the TS. Going forward it is proposed that future text contribution are made to the associated TR36.803 and TS36.101 until a decision is made to freeze the TR


Reference
[1]  
R4-071603; TS36.101 (UE Radio transmission and reception) template, Motorola
[2] 

R4-071515; TR36.803v0.5.0

----------------    Start of Text proposal     ----------------------------

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
	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 Minimum requirements (64QAM) 

The throughput Rav shall meet or exceed the minimum requirements specified in table 7.3.2-1 for the specified REFSENS
Table 7.3.2-1: Reference sensitivity 64QAM 
	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
	REFSENS  / Rav
	REFSENS  / Rav
	REFSENS  / Rav
	REFSENS  / Rav
	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 64 QAM 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


7.3.3
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

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)

Adjacent Channel Selectivity (ACS) is a measure of a receiver’s ability to receive a E-UTRA 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 requirements

The UE shall fulfil the minimum requirement specified in Table 7.5.1 for all values of an adjacent channel interferer up to -25 dBm. However it is not possible to directly measure the ACS, instead the lower and upper range of test parameters are chosen in Table 7.5.1.-2 and Table 7.5.1.3 where the throughput Rav shall meet or exceed the values specified in Table 7.5.1-1
Table 7.5.1.1: Adjacent channel selectivity
	Rx Parameter
	Units 
	Channel bandwidth

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

	ACS 
	dB
	[33.0]
	[33.0]
	[33.0]
	[33.0]
	[33.0]
	[33.0]
	[30.0]
	[27.0]

	Rav
	kbps
	
	
	
	
	
	
	
	


Table 7.5.1-2: Test parameters for Adjacent channel selectivity, Case 1

	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 + 14 dB]

	PInterferer
	dBm
	[-57.5]
	
	[-53.5]
	
	[-51.3]
	[-48.3]
	[-49.5]
	[-51.2]

	BWInterferer  
	MHz
	[1.4]
	[1.6]
	[3]
	[3.2]
	5
	5
	5
	5

	FInterferer (offset)
	MHz
	[1.4]
	[1.6 ]
	]3]
	3.2
	[5]
	[7.5]
	[10]
	[12.5]

	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 7.5.1-3: Test parameters for Adjacent channel selectivity, Case 2
	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
	[-56.0]
	[-56.0]
	[-56.0]
	[-56.0]
	[-56.0]
	[-56.0]
	[-53.0]
	[-50.0]

	PInterferer
	dBm
	[-25]

	BWInterferer  
	MHz
	[1.4]
	[1.6]
	[3]
	[3.2]
	5
	5
	5
	5

	FInterferer (offset)
	MHz
	[1.4]
	[1.6]
	 [3]
	[3.2]
	[5]
	[7.5]
	[10]
	[12.5]

	NOTE 
1. The transmitter shall be set to 24dB 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 


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 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 3 & 4)
	FDL_low    -15 to 

FDL_high  +15 (Note 4)

	NOTE
1. The interfering modulated signal is 5MHz E-UTRA signal as described in Annex D for channel bandwidths ( 5MHz
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 24 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 8 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 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 
[image: image14.wmf]RB

BW

N

 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

+1275 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. Using this configuration the throughput shall meet or exceed the minimum requirements specified in table 7.6.3.1-2

Table 7.6.3.1: 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 specific below

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

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

	FInterferer (offset) 
	MHz
	[0.9]
	
	[1.7]
	
	[2.7]
	[5.2]
	[7.7]
	[10.2]

	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 ]

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 


7.7
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 specific value below

	
	
	[+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 ]


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 should be defined following the same principles as in WCDMA using modulated E-UTRA carrier and CW signal as interferer. The wide-band intermodulation requirement should be defined for low SNR reference channel only.
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 specific below 

	
	
	[+9]
	
	[+5]
	
	[+3]
	[+3]
	[+4]
	[+6]

	PInterferer 1  (CW)
	dBm
	[-46]

	PInterferer  2
	dBm
	[-46]

	BWInterferer   2
	
	[1.4]
	
	[3]
	
	[5]

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

/

+BW/2+[2.1]
	
	-BW/2 –[4.5]

/

+BW/2+[4.5]
	
	-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 bandwidths (5 MHz
4. 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 


7.8.2
Narrow band Intermodulation

7.8.2.1
Minimum requirements

<Text will be added>

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 

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
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