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1. Introduction 

RF receiver performance definition method for E-UTRA FDD has been included in TR 25.803 [1]. The definition method is also applicable for E-UTRA TDD. But since the RF receiver performance requirements have relations to demodulation performance based on specific FRC’s. So there is a need to define RF receiver requirements for TDD separately. This document presents Text proposal for RF receiver performance requirement for TDD frame structure 2.
2. Reference

[1] 3GPP TR 36.803 v0.4.0, User Equipment radio transmission and reception
3. Text Proposal 
--------------------------------------------- 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). As a first phase the same channel bandwidth for DL and UL should be assumed when requirements for the receiver are defined. Later on the impacts of unequal RX and TX channel band widths could be included.

ACS, blocking, spurious emissions and  inter-modulation 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 specific user. The requirements for sub-band signals with low number of resource blocks located in the middle or at the edge of the channel are FFS.
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 level

Reference sensitivity level <REFÎor> is the minimum mean power applied to both the UE antenna ports for which the mean throughput Rav shall exceed the value measured over all the
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 sub-carriers in the frequency domain for the specified channel bandwidth as specified below in Table 7.3.1,Table 7.3.2, Table 7.3.3 and Table 7.3.4. 

For UE(s) which support a maximum sub-set of 
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 sub-carriers (as defined in terms of UE capability) then Rav should be the average measured across the full number of 
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 specified for that bandwidth as indicated in the tables below.  

In the case of FDD the reference sensitivity level is also defined at the maximum output power for the transmitter.

Table 7.3.1: Test parameters for reference sensitivity QPSK(R=1/3) , E-UTRA frame structure type 1
	Band
	Parameter
	Channel bandwidth

	
	MHz
	[1.4]
	[3.0 or 3.2]
	[5.0]
	[10.0]
	[15.0]
	[20.0]

	
	dBm/RB
	kbps
	Reference sensitivity level <REFÎor>  and mean throughput Rav
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Table 7.3.2: Test parameters for reference sensitivity 64QAM (R=3/4) , E-UTRA frame structure type 1
	Band
	Parameter
	Channel bandwidth

	
	MHz
	[1.4]
	[3.0 or 3.2]
	[5.0]
	[10.0]
	[15.0]
	[20.0]

	
	dBm/RB
	kbps
	Reference sensitivity level <REFÎor>  and mean throughput Rav

	I
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	II
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Table 7.3.3: Test parameters for reference sensitivity QPSK(R=1/3), E-UTRA frame structure type 2

	Band
	Parameter
	Channel bandwidth

	
	MHz
	[1.6]
	[3.2]
	[5.0]
	[10.0]
	[15.0]
	[20.0]

	
	dBm/RB
	kbps
	Reference sensitivity level <REFÎor> and mean throughput Rav

	33
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	34
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	35
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Table 7.3.4: Test parameters for reference sensitivity 64QAM (R=3/4), E-UTRA frame structure type 2
	Band
	Parameter
	Channel bandwidth

	
	MHz
	[1.6]
	[3.2]
	[5.0]
	[10.0]
	[15.0]
	[20.0]

	
	dBm/RB
	kbps
	Reference sensitivity level <REFÎor> and mean throughput Rav

	33
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	34
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	35
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	…..
	
	
	
	
	
	
	
	
	
	
	
	
	
	


[Note if min UE capability supports   [25] RB then the average of [4] separate R measurements taken over the full [100] RB locations for the 20MHz bandwidth case]
7.3.1
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

The maximum input level requirement could be defined for both low and high SNR reference channels as done in UTRA. For High SNR requirement it’s likely that higher IM needs to be used. Initial analysis shows that four (4) dB could be used as working assumption. Due to similarities between UTRA and E-UTRA in down link equal maximum input level should be defined for LTE UE. As high SNR case is expected to be the more challenging one for the UE receiver it’s proposed that requirements is defined only for that.

The maximum mean power received at the UE antenna ports, at which the specified throughput shall be met.  Using the 64QAM R3/4 reference channel as specified in Annex C, the throughput Rav shall meet or exceed the values specified in Table 7.4.1 for E-UTRA frame structure type 1 and Table 7.4.2 for E-UTRA frame structure type 2.  
Table 7.4.1: Maximum input level, E-UTRA frame structure type 1
	 
	BW (MHz)

	Parameter
	Unit
	[1.4]
	[3]
	5
	10
	15
	20

	Îor
	dBm
	[-25]
	[-25]
	[-25]
	[-25]
	[-25]
	[-25]

	DL Reference channel
	
	High SNR
	High SNR
	High SNR
	High SNR
	High SNR
	High SNR

	NRB,allocated
	
	6
	15
	25
	50
	75
	100

	Rav

(Minimum average throughput per RB)
	kbps
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD

	NOTE 1: The high SNR DL reference channel is described in Annex C
NOTE 2: The number of allocated resource blocks NRB,allocated shall not be larger than the UE minimum capability. In case this happens the maximum number of resource blocks is allocated for UE and measurement is repeated with different RB locations so that whole channel is covered. Rav is the average of the results obtained with different RB locations.


Table 7.4.2: Maximum input level, E-UTRA frame structure type 2
	 
	BW (MHz)

	Parameter
	Unit
	1.6
	3.2
	5
	10
	15
	20

	Îor
	dBm
	[-25]
	[-25]
	[-25]
	[-25]
	[-25]
	[-25]

	DL Reference channel
	
	High SNR
	High SNR
	High SNR
	High SNR
	High SNR
	High SNR

	NRB,allocated
	
	7
	16
	25
	50
	75
	100

	Rav

(Minimum average throughput per RB)
	kbps
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD

	NOTE 1: The high SNR DL reference channel is described in Annex C
NOTE 2: The number of allocated resource blocks NRB,allocated shall not be larger than the UE minimum capability. In case this happens the maximum number of resource blocks is allocated for UE and measurement is repeated with different RB locations so that whole channel is covered. Rav is the average of the results obtained with different RB locations.


7.5
Adjacent Channel Selectivity (ACS)

7.5.1
ACS as specified for UTRA UE

The Adjacent Channel Selectivity (ACS) for the UE was specified in 3GPP together with the ACLR, based on extensive simulations documented in TR 25.942 [19]. As explained in clause 6.6.2.1.1, the parameters are closely linked from a system performance point of view and have been an effective tool in co-existence studies.

Adjacent Channel Selectivity (ACS) = A measure of the receiver ability to receive a wanted signal at is assigned channel frequency in the presence of an adjacent channel signal at a given frequency offset from the center frequency of the assigned channel. ACS is the ratio of the receiver filter attenuation on the assigned channel frequency to the receiver filter attenuation on the adjacent channel(s).
ACS cannot be directly measured, but is defined by stating a certain receiver performance (BER = 0.001) at a specified DPCH_Ec, Îor and Ioac, where Ioac is the power of a UTRA interfering signal located on the adjacent channel. The wanted signal mean power is 14 dB and 41 dB above the reference sensitivity. This does not mean that 14 dB or 41 dB degradation is allowed, those are simply selected test parameters in order to make the interference impact measurable. The reason that both a set of lower and higher input level parameters are selected for the requirement is to capture the dynamic range requirements of the receiver. Further details of how the requirement is derived can be found in clause 8.1.5 of TR 25.942 [19].

The selected set of parameters for UTRA FDD UE in TS 25.101 [7] and for UTRA TDD UE in TS 25.102 [21] corresponds to an ACS value of 33 dB, assuming a 9 dB noise figure of the UE receiver.
7.5.2
ACS requirement for LTE UE

The adjacent channel selectivity is defined following the same principles as used in UTRA using modulated E-UTRA carrier as interfering technology. ACS performance of E-UTRA UE should be equal to UTRA UE up to 10MHz bandwidth, but in order to avoid very stringent selectivity requirements for 15 and 20MHz E-UTRA UEs the ACS requirement should be relaxed. For 15MHz option [3dB] and for 20MHz option [6dB] relaxation is proposed. ACS requirement should be defined for low SNR reference channel only.
7.5.2.1 E-UTRA frame structure type 1
The UE shall fulfill the specified average throughput requirement Rav for low SNR reference channel for all values of an adjacent channel interferer up to –25 dBm.

Table 7.5.2.1: Adjacent channel selectivity
	 
	BW (MHz)

	Parameter
	Unit
	[1.4]
	[3]
	5
	10
	15
	20

	ACS (All bands)
	dB
	[33.0]
	[33.0]
	[33.0]
	[33.0]
	[30.0]
	[27.0]

	DL Reference channel
	
	Low SNR
	Low SNR
	Low SNR
	Low SNR
	Low SNR
	Low SNR

	NRB,allocated
	
	[6]
	[15]
	25
	50
	75
	100

	Rav

(Minimum average throughput per RB)
	kbps
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD

	NOTE 1: The low SNR DL reference channel is described in Annex C

NOTE 2: The interfering signal is 5MHz E-UTRA signal as described in Annex D


The performance should be verified with two different cases as in UTRA today.

In the table below it’s assumed that 0dB SNR is required to demodulate the signal with required TP performance and 2dB IM is used.

Table 7.5.2.2: Test parameters for Adjacent channel selectivity, Case 1
	Case 1
	BW (MHz)

	Parameter
	Unit
	[1.4]
	[3]
	5
	10
	15
	20

	Own signal power
	dBm
	<REFÎor>

[+14dB]
	<REFÎor>

[+14dB]
	<REFÎor>

[+14dB]
	<REFÎor>

[+14dB]
	<REFÎor>

[+14dB]
	<REFÎor>

[+14dB]

	Own signal power

(Band I as example)
	dBm
	[-88.5]
	[-84.5]
	[-82.3]
	[-79.3]
	[-77.5]
	[-76.2]

	PInterferer
(modulated mean power)
	dBm
	[-57.5]
	[-53.5]
	[-51.3]
	[-48.3]
	[-49.5]
	[-51.2]

	BWInterferer
	MHz
	[1.4]
	[3]
	5
	5
	5
	5

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

	NOTE 1: The transmitter shall be set to output power level that is 4dB below supported maximum output power.


[image: image4.emf]ACS= 33dB

[1.4MHz]

1.4MHz LTE 1.4MHz LTE

Pown= -88.5

Padj,wcdma= -57.5

1.4MHz

2dB IM

Nt= -90.5 

ACS= 33dB

[1.4MHz]

1.4MHz LTE 1.4MHz LTE

Pown= -88.5

Padj,wcdma= -57.5

1.4MHz

2dB IM 2dB IM

Nt= -90.5 

 [image: image5.emf][3MHz]

ACS= 33dB

3MHz LTE 3MHz LTE

Pown= -84.5

Nt= -86.5

Padj,wcdma= -53.5

3MHz

2dB IM

[3MHz]

ACS= 33dB

3MHz LTE 3MHz LTE

Pown= -84.5

Nt= -86.5

Padj,wcdma= -53.5

3MHz

2dB IM 2dB IM

 [image: image6.emf]ACS= 33dB

5MHz

5MHz LTE 5MHz LTE

Pown= -82.3

Nt= -84.3

Padj,wcdma= -51.3

5MHz

2dB IM

ACS= 33dB

5MHz

5MHz LTE 5MHz LTE

Pown= -82.3

Nt= -84.3

Padj,wcdma= -51.3

5MHz

2dB IM 2dB IM


[image: image7.emf]ACS= 33dB

10MHz

5MHz LTE 10MHz LTE

Pown= -79.3

Nt= -81.3

Padj,wcdma= -48.3

7.5MHz

2dB IM

ACS= 33dB

10MHz

5MHz LTE 10MHz LTE

Pown= -79.3

Nt= -81.3

Padj,wcdma= -48.3

7.5MHz

2dB IM 2dB IM

 [image: image8.emf]Pown= -77.5

Nt= -79.5

Padj,wcdma= -49.5

ACS= 

30dB

15MHz

5MHz LTE 15MHz LTE

10MHz

2dB IM

Pown= -77.5

Nt= -79.5

Padj,wcdma= -49.5

ACS= 

30dB

15MHz

5MHz LTE 15MHz LTE

10MHz

2dB IM 2dB IM

 [image: image9.emf]Pown= -76.3

Nt= -78.3

Padj,wcdma= -51.3

ACS= 

27dB

20MHz

5MHz LTE 20MHz LTE

12.5MHz

2dB IM

Pown= -76.3

Nt= -78.3

Padj,wcdma= -51.3

ACS= 

27dB

20MHz

5MHz LTE 20MHz LTE

12.5MHz

2dB IM 2dB IM


Figure 7.5.1.1: ACS channel selectivity, Case 1

In the table below it’s assumed that 0dB SNR is required to demodulate the signal with required TP performance and 2dB IM is used.

Table 7.5.2.3: Test parameters for Adjacent channel selectivity, Case 2
	Case 2
	BW (MHz)

	Parameter
	Unit
	[1.4]
	[3]
	5
	10
	15
	20

	Own signal power
	dBm
	[-56.0]
	[-56.0]
	[-56.0]
	[-56.0]
	[-53.0]
	[-50.0]

	PInterferer
(modulated mean power)
	dBm
	[-25.0]
	[-25.0]
	[-25.0]
	[-25.0]
	[-25.0]
	[-25.0]

	BWInterferer
	MHz
	[1.4]
	[3]
	5
	5
	5
	5

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

	NOTE 1: The transmitter shall be set to output power level that is 24dB below supported maximum output power.


7.5.2.2 E-UTRA frame structure type 2
The UE shall fulfill the specified average throughput requirement Rav for low SNR reference channel for all values of an adjacent channel interferer up to -25 dBm. The performance should be verified with two different cases as described in Table 7.5.2.5 and Table 7.5.2.6, assuming 2dB IM.

Table 7.5.2.4: Adjacent channel selectivity
	 
	BW (MHz)

	Parameter
	Unit
	1.6
	3.2
	5
	10
	15
	20

	ACS (All bands)
	dB
	[33.0]
	[33.0]
	[33.0]
	[33.0]
	[30.0]
	[27.0]

	DL Reference channel
	
	Low SNR
	Low SNR
	Low SNR
	Low SNR
	Low SNR
	Low SNR

	NRB,allocated
	
	7
	16
	25
	50
	75
	100

	Rav

(Minimum average throughput per RB)
	kbps
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD

	NOTE 1: The low SNR DL reference channel is described in Annex C

NOTE 2: The interfering signal is described in Annex D


Table 7.5.2.5: Test parameters for Adjacent channel selectivity, Case 1
	Case 1
	BW (MHz)

	Parameter
	Unit
	1.6
	3.2
	5
	10
	15
	20

	Own signal power
	dBm
	<REFÎor>

[+14dB]
	<REFÎor>

[+14dB]
	<REFÎor>

[+14dB]
	<REFÎor>

[+14dB]
	<REFÎor>

[+14dB]
	<REFÎor>

[+14dB]

	PInterferer
(modulated mean power)
	dBm
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD

	BWInterferer
	MHz
	1.6
	3.2
	5
	5
	5
	5

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


Table 7.5.2.6: Test parameters for Adjacent channel selectivity, Case 2
	Case 2
	BW (MHz)

	Parameter
	Unit
	1.6
	3.2
	5
	10
	15
	20

	Own signal power
	dBm
	[-56.0]
	[-56.0]
	[-56.0]
	[-56.0]
	[-53.0]
	[-50.0]

	PInterferer
(modulated mean power)
	dBm
	[-25.0]
	[-25.0]
	[-25.0]
	[-25.0]
	[-25.0]
	[-25.0]

	BWInterferer
	MHz
	1.6
	3.2
	5
	5
	5
	5

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


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.

The blocking requirements should be defined for low SNR reference channel only.
7.6.1
In-band blocking

7.6.1.1 E-UTRA frame structure type 1

The UE shall fulfill the specified average throughput requirement Rav for low SNR reference channel with weak own signal power in presence of modulated E-UTRA blockers at defined offsets. The blocking signal levels of -56dBm and -44dBm should be used as in UTRA.

Table 7.6.1.1: In band blocking
	 
	BW (MHz)

	Parameter
	Unit
	[1.4]
	[3]
	5
	10
	15
	20

	Own signal level
	dBm
	<REFÎor>
[+3]
	<REFÎor>

[+3]
	<REFÎor>

[+3]
	<REFÎor>

[+3]
	<REFÎor>

[+4]
	<REFÎor>

[+6]

	Own signal level

(Band I as example)
	dBm
	[-99.5]
	[-95.5]
	[-93.3]
	[-90.3]
	[-85.5]
	[-81.2]

	DL Reference channel
	
	Low SNR
	Low SNR
	Low SNR
	Low SNR
	Low SNR
	Low SNR

	NRB,allocated
	
	[6]
	[15]
	25
	50
	75
	100

	BWInterferer
	MHz
	[1.4]
	[3]
	5
	5
	5
	5

	FIoffset, case 1
	MHz
	[2.1]
	[4.5]
	[7.5]
	[7.5]
	[7.5]
	[7.5]

	F Ioffset, case 2
	MHz
	[3.5]
	[7.5]
	[12.5]
	[12.5]
	[12.5]
	[12.5]

	Rav

(Minimum average throughput per RB)
	kbps
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD

	NOTE 1: The low SNR DL reference channel is described in Annex C


Table 7.6.1.2: In-band blocking

	Parameter
	Unit
	Level

	PInterferer
(modulated mean power)
	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

	FInterferer

(Band I operation)
	MHz
	2102.4( f (2177.6 
(Note 2)
	2095( f (2185

	FInterferer

 (Band II operation)
	MHz
	1922.4( f (1997.6
(Note 2)
	1915( f (2005

	FInterferer

 (Band III operation)
	MHz
	1797.4( f (1887.6
(Note 2)
	1790( f (1895

	FInterferer

 (Band IV operation)
	MHz
	2102.4( f (2162.6
(Note 2)
	2095( f (2170

	FInterferer

 (Band V operation)
	MHz
	861.4( f (901.6
(Note 2)
	854( f (909

	FInterferer

 (Band VI operation)
	MHz
	867.4( f (892.6
(Note 2 and 3)
	860( f (900
(Note 3)

	FInterferer

(Band VII operation)
	MHz
	2612.4( f (2697.6
(Note 2)
	2605 ( f ( 2705


	FInterferer

(Band VIII operation)
	MHz
	917.4( f (967.6
(Note 2)
	910 ( f ( 975



	FInterferer

 (Band IX operation)
	MHz
	1837.4 ( f ( 1887.4
(Note 2)
	1829.9 ( f ( 1894.9

	FInterferer

 (Band X operation)
	MHz
	2102.4 ( f ( 2177.6
(Note 2)
	2095 ( f ( 2185

	UE transmitted mean power
	dBm
	The transmitter shall be set to output power level that is 4dB below supported maximum output power.

	NOTE 1: The interfering modulated signal is 5MHz E-UTRA signal as described in Annex D

NOTE 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.
NOTE 3:
For Band VI, 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.


7.6.1.2 E-UTRA frame structure type 2
The UE shall fulfill the specified average throughput requirement Rav for low SNR reference channel with weak own signal power in presence of modulated E-UTRA blockers at defined offsets.

Table 7.6.1.3: In band blocking
	 
	BW (MHz)

	Parameter
	Unit
	1.6
	3.2
	5
	10
	15
	20

	Own signal level
	dBm
	<REFÎor>
[+3]
	<REFÎor>

[+3]
	<REFÎor>

[+3]
	<REFÎor>

[+3]
	<REFÎor>

[+4]
	<REFÎor>

[+6]

	DL Reference channel
	
	Low SNR
	Low SNR
	Low SNR
	Low SNR
	Low SNR
	Low SNR

	NRB,allocated
	
	7
	16
	25
	50
	75
	100

	BWInterferer
	MHz
	1.6
	3.2
	5
	5
	5
	5

	FIoffset, case 1
	MHz
	[2.4]
	[4.8]
	[7.5]
	[7.5]
	[7.5]
	[7.5]

	F Ioffset, case 2
	MHz
	[4.0]
	[8.0]
	[12.5]
	[12.5]
	[12.5]
	[12.5]

	Rav

(Minimum average throughput per RB)
	kbps
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD

	NOTE 1: The low SNR DL reference channel is described in Annex C


Table 7.6.1.4: In-band blocking

	Parameter
	Unit
	Level

	PInterferer
(modulated mean power)
	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

	NOTE 1: The interfering modulated signal is described in Annex D


7.6.2
Out of-band blocking

7.6.2.1 E-UTRA frame structure type 1

The UE shall fulfill the specified average throughput requirement Rav for low SNR reference channel with weak own signal power in presence unwanted interfering signal falling more than 15 MHz below or above the UE receive band.

For Table 7.6.2.2 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 7.6.2.2 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: Out-of-band blocking
	 
	BW (MHz)

	Parameter
	Unit
	[1.4]
	[3]
	5
	10
	15
	20

	Own signal level
	dBm
	<REFÎor>

[+3]
	<REFÎor>

[+3]
	<REFÎor>

[+3]
	<REFÎor>

[+3]
	<REFÎor>

[+4]
	<REFÎor>

[+6]

	Own signal level

(Band I as example)
	dBm
	[-99.5]
	[-95.5[
	[-93.3]
	[-90.3]
	[-85.5]
	[-81.2]

	DL Reference channel
	
	Low SNR
	Low SNR
	Low SNR
	Low SNR
	Low SNR
	Low SNR

	NRB,allocated
	
	[6]
	[15]
	25
	50
	75
	100

	Rav

(Minimum average throughput per RB)
	kbps
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD

	NOTE 1: The low SNR DL reference channel is described in Annex C


Table 7.6.2.2: Out of band blocking

	Parameter
	Unit
	Frequency range 1
	Frequency range 2
	Frequency range 3
	Frequency range 4

	PInterferer
(CW)
	dBm
	[-44]
	[-30]
	[-15]
	[-15]

	FInterferer

(Band I operation)
	MHz
	2050 < f < 2095

2185 < f < 2230
	2025 <f (2050

2230 ( f <2255
	1 < f ( 2025

2255 ( f <12750
	-

	FInterferer

(Band II operation)
	MHz
	1870 < f <1915

2005 < f <2050
	1845 < f ( 1870

2050 ( f < 2075
	1 < f ( 1845

2075 ( f < 12750
	1850 ( f ( 1910

	FInterferer

(Band III operation)
	MHz
	1745 <f <1790

1895 < f <1940
	1720 <f ( 1745

1940 ( f < 1965
	1< f ( 1720

1965 ( f < 12750
	-

	FInterferer

(Band IV operation)
	MHz
	2050 < f < 2095

2170 < f < 2215
	2025 < f ( 2050

2215 ( f < 2240
	1 < f ( 2025

2240 ( f < 12750
	-

	FInterferer

(Band V operation)
	MHz
	809 < f < 854

909 < f < 954
	784 < f ( 809

954 ( f < 979
	1 < f ( 784

979 ( f < 12750
	824 ( f ( 849

	FInterferer

(Band VI operation)
	MHz
	815 < f < 860
900 < f < 945
	790 < f ( 815

945 ( f < 970
	1 < f ( 790

970 ( f < 12750
	-

	FInterferer

(Band VII operation)
	MHz
	2570 < f < 2605
2705 < f < 2750
	na

2750 ( f < 2775
	1 < f ( 2570
2775 ( f < 12750
	-

	FInterferer

(Band IX operation)
	MHz
	1784.9 < f < 1829.9
1894.9 < f < 1939.9
	1759.9 < f ( 1784.9

1939.9 ( f < 1964.9
	1 < f ( 1759.9

1964.9 ( f < 12750
	-

	FInterferer

(Band VIII operation)
	MHz
	865 < f < 910

975 < f < 1020
	840 < f ( 865

1020 ( f < 1045
	1 < f ( 840

1045 ( f < 12750
	-

	FInterferer

(Band X operation)
	MHz
	2050 < f < 2095

2185 < f < 2230
	2025 < f ( 2050

2230 ( f < 2255
	1 < f ( 2025

2255 (f< 12750
	-

	UE transmitted mean power
	dBm
	The transmitter shall be set to output power level that is 4dB below supported maximum output power

	Band I operation
	For 2095(f (2185 MHz, the appropriate in-band blocking or adjacent channel selectivity in subclause 7.5.1 and subclause 7.6.1 shall be applied.

	Band II operation
	For 1915(f (2005 MHz, the appropriate in-band blocking or adjacent channel selectivity in subclause 7.5.1 and subclause 7.6.1 shall be applied

	Band III operation
	For 1790(f (1895 MHz, the appropriate in-band blocking or adjacent channel selectivity in subclause 7.5.1 and subclause 7.6.1 shall be applied.

	Band IV operation
	For 2095(f(2170 MHz, the appropriate in-band blocking or adjacent channel selectivity in subclause 7.5.1 and subclause 7.6.1 shall be applied.

	Band V operation
	For 854(f(909 MHz, the appropriate in-band blocking or adjacent channel selectivity in subclause 7.5.1 and subclause 7.6.1 shall be applied.

	Band VI operation
	For 860(f(900 MHz, the appropriate in-band blocking or adjacent channel selectivity in subclause 7.5.1 and subclause 7.6.1 shall be applied.

	Band VII operation
	For 2605 ( f ( 2705 MHz, the appropriate in-band blocking or adjacent channel selectivity in subclause 7.5.1 and subclause 7.6.1 shall be applied.

	Band VIII operation
	For 910 ( f ( 975 MHz, the appropriate in-band blocking or adjacent channel selectivity in subclause 7.5.1 and subclause 7.6.1 shall be applied.

	Band IX operation
	For 1829.9(f( 1894.9 MHz, the appropriate in-band blocking or adjacent channel selectivity in subclause 7.5.1 and subclause 7.6.1 shall be applied.

	Band X operation
	For 2095(f (2185 MHz, the appropriate in-band blocking or adjacent channel selectivity in subclause 7.5.1 and subclause 7.6.1 shall be applied.

	NOTE 1: The interfering signal is CW signal


7.6.2.2 E-UTRA frame structure type 2
The UE shall fulfill the specified average throughput requirement Rav for low SNR reference channel with weak own signal power in presence unwanted interfering signal falling more than 15 MHz below or above the UE receive band.

For Table 7.6.2.4 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 7.6.2.4 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 7.6.2.3: Out-of-band blocking
	 
	BW (MHz)

	Parameter
	Unit
	1.6
	3.2
	5
	10
	15
	20

	Own signal level
	dBm
	<REFÎor>

[+3]
	<REFÎor>

[+3]
	<REFÎor>

[+3]
	<REFÎor>

[+3]
	<REFÎor>

[+4]
	<REFÎor>

[+6]

	DL Reference channel
	
	Low SNR
	Low SNR
	Low SNR
	Low SNR
	Low SNR
	Low SNR

	NRB,allocated
	
	7
	16
	25
	50
	75
	100

	Rav

(Minimum average throughput per RB)
	kbps
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD

	NOTE 1: The low SNR DL reference channel is described in Annex C


Table 7.6.2.4: Out of band blocking

	Parameter
	Unit
	Frequency range 1
	Frequency range 2
	Frequency range 3
	Frequency range 4

	PInterferer
(CW)
	dBm
	[-44]
	[-30]
	[-15]
	[-15]

	Band 33
	MHz
	1840 < f < 1885
1935 < f < 1980
	1815<f ( 1840

1980 (f<2005
	1<f (1815

2005 (f<12750
	-

	Band 34
	MHz
	1950 <f< 1995

2040 <f< 2085
	1925 <f ( 1950
2085 (f< 2110
	1<f (1925
2110 (f<12750
	

	Band 35
	MHz
	1790 <f< 1825
1935 <f< 1970
	1765<f ( 1790
1970 (f<1995
	1<f (1765
1995 (f<12750
	1850 ( f ( 1910

	Band 36
	MHz
	1870 <f< 1915
2005 <f< 2050
	1845 <f ( 1870
2050 (f< 2075
	1<f (1845
2075 (f<12750
	1930 ( f (1990

	Band 37
	MHz
	1850<f<1895
1945<f<1990
	1825<f (1850
1990 (f<2015
	1<f (1825
2015 (f<12750
	

	Band 38
	MHz
	2510<f<2555
2635<f<2680
	2485<f (2510
2680 (f<2705
	1<f (2485
2705 (f<12750
	

	Band 33 operation
	For 1885(f (1935 MHz, the appropriate in-band blocking or adjacent channel selectivity in sub clause 7.5.1 and sub clause 7.6.1 shall be applied.

	Band 34 operation
	For 1995(f (2040 MHz, the appropriate in-band blocking or adjacent channel selectivity in sub clause 7.5.1 and sub clause 7.6.1 shall be applied

	Band 35 operation
	For 1825(f (1935 MHz, the appropriate in-band blocking or adjacent channel selectivity in sub clause 7.5.1 and sub clause 7.6.1 shall be applied.

	Band 36 operation
	For 1915(f(2005 MHz, the appropriate in-band blocking or adjacent channel selectivity in sub clause 7.5.1 and sub clause 7.6.1 shall be applied.

	Band 37 operation
	For 1895(f(1945 MHz, the appropriate in-band blocking or adjacent channel selectivity in sub clause 7.5.1 and sub clause 7.6.1 shall be applied.

	Band 38 operation
	For 2555(f(2635 MHz, the appropriate in-band blocking or adjacent channel selectivity in sub clause 7.5.1 and sub clause 7.6.1 shall be applied.

	NOTE 1: The interfering signal is CW signal


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 interferer at a frequency, which is less than the nominal channel spacing. 
7.6.3.1 E-UTRA frame structure type 1
The UE shall fulfill the specified average throughput requirement Rav for low SNR reference channel in presence of CW adjacent channel signal.
In the table below it’s assumed that 0dB SNR is required to demodulate the signal with required TP performance and 2dB IM is used.
Table 7.6.3.1: Narrow-band blocking
	 
	BW (MHz)

	
	Unit
	[1.4]
	[3]
	5
	10
	15
	20

	ACS 
	dB
	[30]
	[30]
	[30]
	[30]
	[27]
	[24]

	Own signal level
	dBm
	<REFÎor>

[+19]
	<REFÎor>

[+15]
	<REFÎor>

[+13]
	<REFÎor>

[+10]
	<REFÎor>

[+11]
	<REFÎor>

[+13]

	Own signal level

(Band I as example)
	dBm
	[-83.5]
	[-82.5]
	[-83.3]
	[-83.3]
	[-80.5]
	[-77.2]

	DL Reference channel
	
	Low SNR
	Low SNR
	Low SNR
	Low SNR
	Low SNR
	Low SNR

	NRB,allocated
	
	[6]
	[15]
	25
	50
	75
	100

	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]

	Rav

(Minimum average throughput per RB)
	kbps
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD

	UE transmitted mean power
	dBm
	The transmitter shall be set to output power level that is 4dB

below supported maximum output power

	NOTE 1: The low SNR DL reference channel is described in Annex C


7.6.3.2 E-UTRA frame structure type 2
The UE shall fulfill the specified average throughput requirement Rav for low SNR reference channel in presence of CW adjacent channel signal. The performance is defined assuming 2dB IM.
Table 7.6.3.2: Narrow-band blocking
	 
	BW (MHz)

	
	Unit
	1.6
	3.2
	5
	10
	15
	20

	ACS 
	dB
	[30]
	[30]
	[30]
	[30]
	[27]
	[24]

	Own signal level
	dBm
	<REFÎor>

[+19]
	<REFÎor>

[+15]
	<REFÎor>

[+13]
	<REFÎor>

[+10]
	<REFÎor>

[+11]
	<REFÎor>

[+13]

	DL Reference channel
	
	Low SNR
	Low SNR
	Low SNR
	Low SNR
	Low SNR
	Low SNR

	NRB,allocated
	
	7
	16
	25
	50
	75
	100

	PInterferer (CW)
	dBm
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD

	FInterferer (offset)
	MHz
	[1.0]
	[1.8]
	[2.7]
	[5.2]
	[7.7]
	[10.2]

	Rav

(Minimum average throughput per RB)
	kbps
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD

	NOTE 1: The low SNR DL reference channel is described in Annex C


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.
7.7.1 E-UTRA frame structure type 1
The UE shall fulfill the specified average throughput requirement Rav for low SNR reference channel for the parameters specified in tables below.
Table 7.7.1: Spurious response
	 
	BW (MHz)

	Parameter
	Unit
	[1.4]
	[3]
	5
	10
	15
	20

	Own signal level
	dBm
	<REFÎor>

[+3]
	<REFÎor>

[+3]
	<REFÎor>

[+3]
	<REFÎor>

[+3]
	<REFÎor>

[+4]
	<REFÎor>

[+6]

	Own signal level

(Band I as example)
	dBm
	[-99.5]
	[-95.5[
	[-93.3]
	[-90.3]
	[-85.5]
	[-81.2]

	DL Reference channel
	
	Low SNR
	Low SNR
	Low SNR
	Low SNR
	Low SNR
	Low SNR

	NRB,allocated
	
	[6]
	[15]
	25
	50
	75
	100

	Rav
(Minimum average throughput per RB)
	Kbps
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD

	NOTE 1: The low SNR DL reference channel is described in Annex C


Table 7.7.2: Spurious Response
	Parameter
	Unit
	Level

	PInterferer
(CW)
	dBm
	[-44]

	FInterferer
	MHz
	Spurious response frequencies

	UE transmitted mean power
	dBm
	The transmitter shall be set to output power level that is 4dB

below supported maximum output power


7.7.2 E-UTRA frame structure type 2
The UE shall fulfill the specified average throughput requirement Rav for low SNR reference channel for the parameters specified in tables below.
Table 7.7.3: Spurious response
	 
	BW (MHz)

	Parameter
	Unit
	1.6
	3.2
	5
	10
	15
	20

	Own signal level
	dBm
	<REFÎor>

[+3]
	<REFÎor>

[+3]
	<REFÎor>

[+3]
	<REFÎor>

[+3]
	<REFÎor>

[+4]
	<REFÎor>

[+6]

	DL Reference channel
	
	Low SNR
	Low SNR
	Low SNR
	Low SNR
	Low SNR
	Low SNR

	NRB,allocated
	
	7
	16
	25
	50
	75
	100

	Rav

(Minimum average throughput per RB)
	Kbps
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD

	NOTE 1: The low SNR DL reference channel is described in Annex C


Table 7.7.4: Spurious Response
	Parameter
	Unit
	Level

	PInterferer
(CW)
	dBm
	[-44]

	FInterferer
	MHz
	Spurious response frequencies


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
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 E-UTRA frame structure type 1
The UE shall fulfill the specified average throughput requirement Rav for low SNR reference channel with weak own signal power in presence of two interfering signals producing an IMD3 product that falls on top of the received signal.

In the table below it’s assumed that 0dB SNR is required to demodulate the signal with required TP performance and 2dB IM is used.

Table 7.8.1.1: Wide band Intermodulation
	 
	BW (MHz)

	Parameter
	Unit
	[1.4]
	[3]
	5
	10
	15
	20

	Own signal level
	dBm
	<REFÎor>
[+9]
	<REFÎor>

[+5]
	<REFÎor>

[+3]
	<REFÎor>

[+3]
	<REFÎor>

[+4]
	<REFÎor>

[+6]

	Own signal level

(Band I as example)
	dBm
	[-93.5]
	[-93.5]
	[-93.3]
	[-90.3]
	[-87.5]
	[-84.2]

	DL Reference channel
	
	Low SNR
	Low SNR
	Low SNR
	Low SNR
	Low SNR
	Low SNR

	NRB,allocated
	
	[6]
	[15]
	25
	50
	75
	100

	PInterferer 1
(CW)
	dBm
	[-46]
	[-46]
	[-46]
	[-46]
	[-46]
	[-46]

	PInterferer 2
(modulated mean power)
	dBm
	[-46]
	[-46]
	[-46]
	[-46]
	[-46]
	[-46]

	BWInterferer 2
	MHz
	[1.4]
	[3]
	5
	5
	5
	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]
	-BW/2 –[7.5]

/

+BW/2+[7.5]
	-BW/2 –[7.5]

/

+BW/2+[7.5]
	-BW/2 –[7.5]

/

+BW/2+[7.5]

	FInterferer 2 (offset)
	MHz
	2*FInterferer 1
	2*FInterferer 1
	2*FInterferer 1
	2*FInterferer 1
	2*FInterferer 1
	2*FInterferer 1

	Rav

(Minimum average throughput per RB)
	kbps
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD

	UE transmitted mean power
	dBm
	The transmitter shall be set to output power level that is 4dB

below supported maximum output power

	NOTE 1: The low SNR DL reference channel is described in Annex C

NOTE 2: The interfering modulated signal is 5MHz E-UTRA signal as described in Annex D


The required IIP3 for each BW is calculated below. The requirement is quite well in line with UTRA where about -20dBm IIP3 is required.

Table 7.8.1.2: IIP 3 analysis
	
	BW
	

	
	1.4
	3
	5
	10
	15
	20
	

	RBs
	6
	15
	25
	50
	75
	100
	

	Pin
	-93.5
	-93.5
	-93.3
	-90.3
	-87.5
	-84.2
	dBm

	C/I including IM
	2
	2
	2
	2
	2
	2
	dB

	BW delta
	0
	0
	0
	-3.0
	-4.8
	-6.0
	dB

	Input referred IMD power
[Pin-C/I-BWdelta-3]
	-98.5
	-98.5
	-98.3
	-98.3
	-97.3
	-95.3
	dBm

	Ptest
	-46
	-46
	-46
	-46
	-46
	-46
	dBm

	IIP3
	-19.8
	-19.8
	-19.9
	-19.9
	-20.4
	-21.4
	dBm


7.8.1.2 E-UTRA frame structure type 2
The UE shall fulfill the specified average throughput requirement Rav for low SNR reference channel with weak own signal power in presence of two interfering signals producing an IMD3 product that falls on top of the received signal. The performance is defined assuming 2dB IM.
Table 7.8.1.3: Wide band Intermodulation
	
	BW (MHz)

	Parameter
	Unit
	1.6
	3.2
	5
	10
	15
	20

	Own signal level
	dBm
	<REFÎor>
[+8]
	<REFÎor>

[+5]
	<REFÎor>

[+3]
	<REFÎor>

[+3]
	<REFÎor>

[+4]
	<REFÎor>

[+6]

	DL Reference channel
	
	Low SNR
	Low SNR
	Low SNR
	Low SNR
	Low SNR
	Low SNR

	NRB,allocated
	
	7
	16
	25
	50
	75
	100

	PInterferer 1
(CW)
	dBm
	[-46]
	[-46]
	[-46]
	[-46]
	[-46]
	[-46]

	PInterferer 2
(modulated mean power)
	dBm
	[-46]
	[-46]
	[-46]
	[-46]
	[-46]
	[-46]

	BWInterferer 2
	MHz
	1.6
	3.2
	5
	5
	5
	5

	FInterferer 1 (offset)
	MHz
	-BW/2 –[2.4]

/

+BW/2+[2.4]
	-BW/2 –[4.8]

/

+BW/2+[4.8]
	-BW/2 –[7.5]

/

+BW/2+[7.5]
	-BW/2 –[7.5]

/

+BW/2+[7.5]
	-BW/2 –[7.5]

/

+BW/2+[7.5]
	-BW/2 –[7.5]

/

+BW/2+[7.5]

	FInterferer 2 (offset)
	MHz
	2*FInterferer 1
	2*FInterferer 1
	2*FInterferer 1
	2*FInterferer 1
	2*FInterferer 1
	2*FInterferer 1

	Rav

(Minimum average throughput per RB)
	kbps
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD

	NOTE 1: The low SNR DL reference channel is described in Annex C

NOTE 2: The interfering modulated signal is described in Annex D


7.8.2
Narrow band Intermodulation

<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
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