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1.  Introduction

The bands 1880-1920MHz and 2300-2400MHz were approved to be included in TR36.803 in last RAN4 meeting. RF performance requirements for these two bands need to be defined.
This document gives text proposal for RF performance requirements for the new bands.
2.  Text proposal

-------------------------------------------------------------Start of Test Proposal-------------------------------------------------------

5.4.2 Channel bandwidth

The supported channel bandwidth is a function of the E-UTRA band characteristics as specified in Table 5.2.1 and the required RF parameters as specified in section 6 (Transmitter Characteristic) and section 7 (Receiver Characteristics) .  
5.4.2.1 
Nominal channel bandwidth 
Table 5.4.2-1 specifies the nominal channel bandwidth which are supported for the E-UTRA band 
Table 5.4.2-1: E-UTRA channel bandwidth

	E-UTRA band / channel bandwidth
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6.2.2
 UE Power class
The following Power Classes defines the Nominal Maximum Output power. The nominal Maximum Output Power defined is the broadband transmit power of the UE, i.e. the power in a bandwidth of at least (1+x) times the channel bandwidth of the radio access mode. The period of measurement shall be at least one [timeslot/ frame/TTI]. 

Table 6.2.2-1: UE Power Class

	E-UTRA Band
	Class 1 (dBm)
	Tol. (dB)
	Class 2 (dBm)
	Tol.   (dB)
	Class 3 (dBm)
	Tol.    (dB)
	Class 4 (dBm)
	Tol.    (dB)

	1
	
	
	
	
	23
	( 2
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	[23]
	[+/-2]
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	[23]
	[+/-2]
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	[23]
	[+/-2]
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	[23]
	[+/-2]
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	[23]
	[+/-2]
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	[23]
	[+/-2]
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	[23]
	[+/-2]
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	[23]
	[+/-2]
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	[23]
	[+/-2]
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	[23]
	[+/-2]
	
	

	12
	
	
	
	
	[23]
	[+/-2]
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	[+/-2]
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	[+/-2]
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	[23]
	[+/-2]
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	[+/-2]
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	[23]
	[+/-2]
	
	


The transmission bandwidth configuration (Resources Blocks) for maximum output power specified in Table 6.2.2-1 is defined in Table 6.2.2-2 below for QPSK modulation

Table 6.2.2-2: UE Power Class / channel bandwidth / transmission configuration
	UE   Power Class
	Channel bandwidth / Transmission bandwidth configuration [RB]

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

	1
	
	
	
	
	
	
	
	

	2
	
	
	
	
	
	
	
	

	3
	≤ [TBD]
	≤ [TBD]
	≤ [TBD]
	≤ [TBD]
	≤ 8 
	≤ [16]
	≤ [24]
	≤ [32]

	4
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7.6
Blocking characteristics

E-UTRA Background 

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

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.

E-UTRA requirements
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. 
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. For FDD 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, 33, 34, 35, 36, 37, 38, 39, 40
	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

Background 

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.

E-UTRA requirement
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
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: 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. For FDD 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 7.6.2-2: 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, 33, 34, 35, 36, 37, 38, 39, 40
	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 
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B.2.2.2
Doppler spectrum

The Doppler spectrum is modelled using the well known Clarke or Classical Doppler spectrum [23]. This is the same as the one used for the UTRA performance requirements:
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	1 SET doppler_spec  
1
 

(1)


where 
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is the net power, and 
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 denotes the maximum Doppler frequency, and
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where 
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 is the speed of the mobile,
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 is the carrier frequency and 
[image: image11.wmf]c

 is the speed of light.
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Figure B.2.2.1 The Clarke or Classical Doppler spectrum as a function of normalised Doppler frequency.

When defining the Doppler frequency
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 to use for E-UTRA performance requirements, a principle similar to what was used for UTRA can be implemented. Each propagation condition is based on a max Doppler frequency and not on a specific UE speed. A set of three Doppler frequencies spanning the requirement range as high, middle and low Doppler frequencies is selected:

· The LTE requirements for mobility in TR 25.913 [3] state that “Mobility across the cellular network shall be maintained at speeds from 120 km/h to 350 km/h (or even up to 500 km/h depending on the frequency band).” It is also stated that this “…represents a special case such as high speed train environment.” This special case is specified in Appendix B.2.3, based on a High speed train scenario.. 

· There are more common high speed scenarios for moderately high mobile speeds. It is stated in TR 25.913 [3] that high performance should be maintained up to mobile speeds of 120 km/h. The corresponding maximum Doppler frequency for fc =2690 km/h is fD =299 Hz. Based on this, the high Doppler frequency is selected as 300 Hz.

· TR 25.913 [3] also state that “The E-UTRAN shall support mobility across the cellular network and should be optimized for low mobile speed from 0 to 15 km/h.” For testing purposes, too low mobile speeds are not attractive, since testing times may be very long. The lowest Doppler frequency in UTRA propagation conditions is 5.4 Hz, corresponding to between 2.3 and 7 km/h in the existing frequency bands. Based on this, the low Doppler frequency is selected as 5 Hz.
· An intermediate Doppler frequency can be set at the “logarithmic” average of the 5 and 900 Hz, being 67 Hz. Based on this, the medium Doppler frequency is selected as 70 Hz.

The UE speed that the Doppler frequencies will correspond to will vary between the Operating bands, as shown in Tables B.2.2.5 and B.2.2.6 (informative), where the carrier frequencies at the centre of each uplink and downlink band are used to derive the corresponding UE speeds.

Table B.2.2.5 Uplink Doppler frequencies and corresponding UE speeds (informative).
	Operating Band
	UL Frequencies

UE transmit, Node B receive
	Propagation condition (Doppler)

Corresponding UE speed [km/h]

	
	
	Low (5 Hz)
	Mid (70 Hz)
	High (300 Hz)

	1
	1920 - 1980 MHz
	
2.8
	
39
	
166

	2
	1850 - 1910 MHz
	
2.9
	
40
	
172

	3
	1710 - 1785 MHz
	
3.1
	
43
	185

	4
	1710 - 1755 MHz
	
3.1
	
44
	187

	5
	824 - 849 MHz
	
6.5
	
90
	
387

	6
	830 - 840 MHz
	
6.5
	
91
	
388

	7
	2500 - 2570 MHz
	
2.1
	
30
	
128

	8
	880 - 915 MHz
	
6.0
	
84
	
361

	9
	1749.9 - 1784.9 MHz
	
3.1
	
43
	
183

	10
	1710 - 1770 MHz
	
3.1
	
43
	
186


Table B.2.2.6 Downlink Doppler frequencies and corresponding UE speeds (informative).
	Operating Band
	UL Frequencies

UE transmit, Node B receive
	Propagation condition (Doppler)

Corresponding UE speed [km/h]

	
	
	Low (5 Hz)
	Mid (70 Hz)
	High (300 Hz)

	1
	2110 - 2170 MHz
	
2.5
	
35
	
151

	2
	1930 - 1990 MHz
	
2.8
	
39
	
165

	3
	1805 - 1880 MHz
	
2.9
	
41
	
176

	4
	2110 - 2155 MHz
	
2.5
	
35
	
152

	5
	869 - 894 MHz
	
6.1
	
86
	
368

	6
	875 - 885 MHz
	
6.1
	
86
	
368

	7
	2620 - 2690 MHz
	
2.0
	
28
	
122

	8
	925 - 960 MHz
	
5.7
	
80
	
344

	9
	1844.9 - 1879.9 MHz
	
2.9
	
41
	
174

	10
	2110 - 2170 MHz
	
2.5
	
35
	
151


Table B.2.2.7 Doppler frequencies and corresponding UE speeds for TDD operating band (informative).
	Operating Band
	UL Frequencies

UE transmit, Node B receive
	Propagation condition (Doppler)

Corresponding UE speed [km/h]

	
	
	Low (5 Hz)
	Mid (70 Hz)
	High (300 Hz)

	33
	1900 – 1920 MHz
	2.8
	40
	170

	34
	2010 – 2025 MHz
	2.7
	37
	161

	35
	1850 – 1910 MHz
	2.9
	40
	172

	36
	1930 – 1990 MHz
	2.8
	39
	165

	37
	1910 – 1930 MHz
	2.8
	39
	169

	38
	2570 – 2620 MHz
	2.1
	29
	125

	39
	1880 －1920 MHz
	2.8
	40
	171

	40
	2300 － 2400 MHz
	2.3
	32
	138


-----------------------------------------------------------end of text proposal-------------------------------------------------------------
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