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1.
Introduction

In RAN#47, a new work item (WI) Adding L-Band LTE for ATC of MSS in North America was approved [1]. The target completion date of the core part of this WI is RAN#50 (December 2010). The work has started in RAN4#55, and a Technical Report (TR) [2] has been created to collect appropriate information regarding the WI.  This document provides updates to UE RF specifications.
2.
Text Proposal
The following are the UE RF requirements for Band 24 to be added to the TR [2].  
<Start of change>

5.2.1
Maximum Output Power
Band 24 will operate at the same maximum output power level as bands listed in Table 6.2.2-1 from TS 36.101 [3].  The following UE Power Classes define the maximum output power for any transmission bandwidth within the channel bandwidth.
Table 6.2.2-1: UE Power Class

	EUTRA band
	Class 1 (dBm)
	Tolerance (dB)
	Class 2 (dBm)
	Tolerance (dB)
	Class 3 (dBm)
	Tolerance (dB)
	Class 4 (dBm)
	Tolerance (dB)

	…
	
	
	
	
	
	
	
	

	24
	
	
	
	
	23
	±2
	
	

	…
	
	
	
	
	
	
	
	


5.2.2
Maximum Output Power with additional Requirements
Band 24 will use the default value for Additional Maximum Power Reduction (A-MPR) of 0 dB. 

5.2.3
Spurious Emissions
Spurious emissions are emissions which are caused by unwanted transmitter effects such as harmonics emission, parasitic emissions, inter-modulation products and frequency conversion products, but exclude out of band emissions. 

In section 4.2.3 of the TR [2], LightSquared previously noted that the FCC requirements for L-Band to protect the GPS band were measured in terms of EIRP.  Since TS 36.101 assumes conducted power measurements, we believe these FCC requirements should not be included in the 36.101 specification. 
In terms of bands with harmonic issues relative to Band 24, it is known that 3GPP Band 13 has second order harmonics that fall into the downlink (1525 to 1559 MHz) of Band 24.  Along with the addition of Band 24, an exception for Band 13 has been added to Table 6.6.3.2-1 for UE-to-UE requirements below.
Table 6.6.3.2-1: Requirements

	E-UTRA   Band
	Spurious emission 

	
	Protected band
	Frequency range               (MHz)
	Maximum Level (dBm)
	MBW (MHz)
	Comment

	1
	E-UTRA Band  1, 3, 7, 8, 9, 11, 20, 21, 34, 38, 40
	FDL_low  
	- 
	FDL_high
	-50
	1
	

	
	E-UTRA band 33
	FDL_low
	- 
	FDL_high
	-50
	1
	Note3

	
	E-UTRA band 39
	FDL_low
	- 
	FDL_high
	-50
	1
	Note3

	
	Frequency range
	860
	-
	895
	-50
	1
	

	
	Frequency range 
	1884.5
	-
	1919.6
	-41
	0.3
	Note6,Note7

	
	
	1884.5
	-
	1915.7
	
	
	Note 6, Note8

	2
	E-UTRA Band  2, 4, 5, 10, 12, 13, 14, 17, [24]
	FDL_low  
	- 
	FDL_high
	-50
	1
	

	3
	E-UTRA Band  1, 3, 7, 8, 20, 33, 34, 38
	FDL_low  
	- 
	FDL_high
	-50
	1
	

	4
	E-UTRA Band  2, 4, 5, 10, 12, 13, 14, 17, [24]
	FDL_low  
	- 
	FDL_high
	-50
	1
	

	5
	E-UTRA Band  2, 4, 5, 10, 12, 13, 14, 17, [24]
	FDL_low  
	- 
	FDL_high
	-50
	1
	

	6
	E-UTRA Band  1, 9, 11, 34
	FDL_low  
	- 
	FDL_high
	-50
	1
	

	
	Frequency range
	860
	-
	875
	-37
	1
	

	
	Frequency range
	875
	-
	895
	-50
	1
	

	
	Frequency range
	1884.5
	-
	1919.6
	-41
	0.3
	Note7

	
	
	1884.5
	-
	1915.7
	
	
	Note8

	7
	E-UTRA Band  1, 3, 7, 8, 20, 33, 34
	FDL_low  
	- 
	FDL_high
	-50
	1
	

	
	E-UTRA Band 38
	FDL_low
	- 
	FDL_high
	-50
	1
	Note 3

	8
	E-UTRA Band  1, 8, 20, 33, 34, 38, 39, 40
	FDL_low  
	- 
	FDL_high
	-50
	1
	

	
	E-UTRA band 3
	FDL_low
	- 
	FDL_high
	-50
	1
	Note 2

	
	E-UTRA band 7
	FDL_low
	-
	FDL_high
	-50
	1
	Note 2

	9
	E-UTRA Band  1, 9, 11, 21, 34
	FDL_low  
	- 
	FDL_high
	-50
	1
	

	
	Frequency range
	860
	-
	895
	-50
	1
	

	
	Frequency range
	1884.5
	-
	1919.6
	-41
	0.3
	Note7

	
	
	1884.5
	-
	1915.7
	
	
	Note8

	10
	E-UTRA Band  2, 4, 5, 10, 12, 13, 14, 17, [24]
	FDL_low  
	- 
	FDL_high
	-50
	1
	

	11
	E-UTRA Band  1, 9, 11, 21, 34
	FDL_low  
	- 
	FDL_high
	-50
	1
	

	
	Frequency range
	860
	-
	895
	-50
	1
	

	
	Frequency range
	1884.5
	
	1919.6
	-41
	0.3
	Note7

	
	
	1884.5
	-
	1915.7
	
	
	Note8

	12
	E-UTRA Band  2, 5, 12, 13, 14, 17, [24]
	FDL_low  
	- 
	FDL_high
	-50
	1
	

	
	E-UTRA Band 4, 10
	FDL_low
	-
	FDL_high
	-50
	1
	Note2

	13
	E-UTRA Band  2, 4, 5, 10, 12, 13, 14, 17
	FDL_low  
	- 
	FDL_high
	-50
	1
	

	
	E-UTRA Band [24]
	FDL_low  
	- 
	FDL_high
	-50
	1
	Note2

	
	Frequency range
	763
	-
	775
	-35
	0.00625
	

	14

 
	E-UTRA Band  2, 4, 5, 10, 12, 13, 14, 17, [24]
	FDL_low  
	- 
	FDL_high
	-50
	1
	

	
	Frequency range
	763
	-
	775
	-35
	0.00625
	

	17
	E-UTRA Band  2, 5, 12, 13, 14, 17, [24]
	FDL_low  
	- 
	FDL_high
	-50
	1
	

	
	E-UTRA Band 4, 10
	FDL_low
	-
	FDL_high
	-50
	1
	Note2

	18
	E-UTRA Band  1, 9, 11, 21, 34
	FDL_low
	- 
	FDL_high
	-50
	1
	

	
	Frequency range
	860
	-
	895
	-40
	1
	

	
	Frequency range
	1884.5
	-
	1919.6
	-41
	0.3
	Note7

	
	
	1884.5
	-
	1915.7
	
	
	Note8

	19
	E-UTRA Band  1, 9, 11, 21, 34
	FDL_low  
	- 
	FDL_high
	-50
	1
	

	
	Frequency range
	860
	-
	895
	-40
	1
	Note9

	
	Frequency range
	1884.5
	-
	1919.6
	-41
	0.3
	Note7

	
	
	1884.5
	-
	1915.7
	
	
	Note8

	20
	E-UTRA Band  1, 3, 7, 8, 33, 34, 38, 39, 40
	FDL_low  
	- 
	FDL_high
	-50
	1
	

	
	E-UTRA Band 38
	FDL_low
	-
	FDL_high
	-50
	1
	Note 2

	21
	E-UTRA Band  11, 21
	FDL_low  
	- 
	FDL_high 
	-35
	1
	Note10

	
	E-UTRA Band  1, 9, 34
	FDL_low  
	- 
	FDL_high
	-50
	1
	

	
	Frequency range
	860
	-
	895
	-50
	1
	

	
	Frequency range
	1884.5
	
	1919.6
	-41
	0.3
	Note7

	
	
	1884.5
	-
	1915.7
	
	
	Note8

	…
	
	
	
	
	
	
	

	[24]
	E-UTRA Band  2, 4, 5, 10, 12, 13, 14, 17, [24]
	FDL_low  
	- 
	FDL_high
	-50
	1
	

	…
	
	
	
	
	
	
	

	33
	E-UTRA Band  1, 3,  7, 8, 20, 34, 38, 39, 40
	FDL_low  
	- 
	FDL_high
	-50
	1
	Note5

	34
	E-UTRA Band  1, 3, 7, 8, 9, 11, 20, 21, 33, 38,39, 40
	FDL_low  
	- 
	FDL_high
	-50
	1
	Note5

	
	Frequency range
	860
	-
	895
	-50
	1
	

	
	Frequency range 
	1884.5
	-
	1919.6
	-41
	0.3
	Note7

	
	
	1884.5
	-
	1915.7
	
	
	Note8

	35
	
	
	
	
	
	
	

	36
	
	
	
	
	
	
	

	37
	
	
	-
	
	
	
	

	38
	E-UTRA Band 1,3, 8, 20, 33, 34
	FDL_low  
	-
	FDL_high
	-50
	1
	

	
	E-UTRA Band 7
	FDL_low  
	-
	FDL_high
	-50
	1
	Note3

	39
	E-UTRA Band 34, 40
	FDL_low  
	-
	FDL_high
	-50
	1
	

	40
	E-UTRA Band 1, 3, 20, 33, 34, 39 
	FDL_low  
	- 
	FDL_high
	-50
	1
	

	Note
	 

	1
	FDL_low and FDL_high refer to each E-UTRA frequency band specified in Table 5.5-1

	2
	As exceptions, measurements with a level up to the applicable requirements defined in Table 6.6.3.1-2 are permitted for each assigned E-UTRA carrier used in the measurement due to 2nd or 3rd harmonic spurious emissions.  An exception is allowed if there is at least one individual RE within the transmission bandwidth (see Figure 5.6-1) for which the 2nd or 3rd harmonic, i.e. the frequency equal to two or three times the frequency of that RE, is within the measurement bandwidth (MBW).  

	3
	To meet these requirements some restriction will be needed for either the operating band or protected band

	4
	N/A

	5
	For non synchronised TDD operation to meet these requirements some restriction will be needed for either the operating band or protected band

	6
	Applicable when NS_05 in section 6.6.3.3.1 is signalled by the network.

	7
	Applicable when co-existence with PHS system operating in 1884.5
-1919.6MHz. 

	8
	Applicable when co-existence with PHS system operating in 1884.5 -1915.7MHz.

	9
	Applicable when NS_08 in section 6.6.3.3.3 is signalled by the network

	10
	Applicable when NS_09 in section 6.6.3.3.4 is signalled by the network


5.2.4
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 throughput shall meet or exceed the requirements for the specified reference measurement channel.

For the PREFSENS parameters provided in Table 7.3.1-1 (below) from TS 36.101 for Band 24, the following link budgets for the 5 and 10 MHz bandwidth cases have been calculated as follows:

· For 5 MHz:  -174 + 10*log(4.5 MHz) + NF + SNR + CL – DG + IM = -100 dBm
· For 10 MHz:  -174 + 10*log(9.0 MHz) + NF + SNR + CL – DG + IM = -97 dBm
Where: 



· NF (noise figure) = 9 dB

· SNR (for QPSK @ rate 1/3)= - 1 dB
· CL (Rx combiner loss) = 0.5 dB

· DG (Rx diversity gain) = 3 dB

· IM (implementation margin) = 2 dB 

Table 7.3.1-1: Reference sensitivity QPSK PREFSENS 
	Channel bandwidth

	E-UTRA Band
	1.4 MHz

(dBm)
	3 MHz

(dBm)
	5 MHz

(dBm)
	10 MHz

(dBm)
	15 MHz

(dBm)
	20 MHz

(dBm)
	Duplex Mode

	…
	
	
	
	
	
	
	

	[24]
	
	
	-100
	-97
	 
	
	FDD

	…
	
	
	
	
	
	
	


Table 7.3.1-2 specifies the minimum number of allocated uplink resource blocks for which the reference receive sensitivity requirement must be met.  Band 24 is capable of transmitting all available RB’s on the uplink.
Table 7.3.1-2: Minimum uplink configuration for reference sensitivity

	E-UTRA Band / Channel bandwidth / NRB / Duplex mode

	E-UTRA Band
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	Duplex Mode

	…
	
	
	
	
	
	
	

	[24]
	
	
	25 
	50 
	
	
	FDD

	…
	
	
	
	
	
	
	


The combination of channel bandwidths and operating bands for E-UTRA is shown in TS 36.101 Table 5.6.1-1. The transmission bandwidth configuration in Table 5.6.1-1 is supported by Band 24 for each of the specified channel bandwidths. 

Table 5.6.1-1: E-UTRA channel bandwidth

	E-UTRA band / channel bandwidth

	E-UTRA Band
	1.4 MHz
	3 MHz
	5 MHz
	10  MHz
	15 MHz
	20  MHz

	...
	
	
	
	
	
	

	[24]
	
	
	Yes
	Yes
	
	

	...
	
	
	
	
	
	


<End of change>

3.
Summary
This contribution outlines the UE RF requirements for Band 24 in order to provide protection to and from legacy bands.  It is proposed to adopt the provided text proposal into the TR [2].
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