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1. INTRODUCTION	

In order to determine the level of interference between TVWS devices operating in the band 470 – 790 MHz and the LTE mobile terminals (User Equipment) in the band 790 – 862 MHz, it is necessary to determine the Adjacent Channel Rejection (ACR) between the two systems.  At the 12th meeting of SE43, there was some discussion about this subject, under Section 6.3 of the draft “Complementary Report to ECC Report 159 on technical and operational requirements” [1].  As noted in Section 6.3.2.1, the interference consists of TVWS device leakage into the LTE UE wanted channel, plus the LTE selectivity within the TVWS wanted channel (“blocking”).  
1. VALUES USED FOR THE ANALYSIS	

For this exercise, the following sets of data were used:
LTE UE RF Selectivity was taken from Table 10 of the draft Complementary Report [1].	
This gives a value of 34dB in Channel 60, and 45dB in Channel 59 and below.
LTE Duplexer response was taken from SE43(12)Info 04 “Examples of LTE UE Duplex filter performance” [2].  The TDK-Epcos filter was mapped for the range from 760 to 820 MHz; below that frequency, a constant attenuation of 60 dB was assumed.
TVWS transmitter mask was taken from EN 301 908-20, which gives a mask for the first two adjacent channels.  
In the absence of an emission mask beyond the second adjacent channel, it is not possible to address the TVWS device leakage into the LTE UE wanted channel, so this report focuses on the LTE blocking due to selectivity within the TVWS wanted channel.
1. CALCULATION METHOD	

The power emitted (in milliwatts) by the TVWS device in each 1 MHz was calculated, across the range from 1 MHz below the lower edge of the wanted channel (i.e. carrier frequency – 3.5 MHz), to 10 MHz (i.e. 2 wanted channel widths) above the upper edge of the wanted channel.  
The TDK-Epcos duplex filter response was taken from [2], and the LTE UE RF Selectivity was added (as appropriate) for the frequencies below 790 MHz, to determine the total ACS at that frequency.
For each 1 MHz, across the frequency range from 1 MHz below the lower edge of the TVWS wanted channel, to 10 MHz above the wanted channel, the interference power was calculated by multiplying the power emitted by the TVWS, by the appropriate ACS.
The total interference power was determined by summing the interference power in each 1 MHz slot.  Hence …
	Interference Power
	= Σ
	TVWS Emission  / MHz
	x  Duplex filter / MHz
	x  RF Selectivity


1. RESULTS	

For a TVWS device transmitting 30 dBm in a 5 MHz channel (i.e. 200mW/MHz), the blocking into an LTE handset was calculated, i.e. taking account of the profile of the TVWS transmission, the RF selectivity, and the duplex filter, but without any additional loss (e.g. path loss).  From this, the blocking of the LTE handset by the TVWS device was estimated.  The figures obtained were as follows
	Channel number used by TVWS device
	TVWS Transmit Power
	Interference Power into LTE (without any pathloss)
	Blocking Protection

	55
	30 dBm
	-75.0 dBm
	105.0 dB

	56
	30 dBm
	-75.0 dBm
	105.0 dB

	57
	30 dBm
	-65.6 dBm
	95.6 dB

	58
	30 dBm
	-75.7 dBm
	105.7 dB

	59
	30 dBm
	-46.6 dBm
	76.6 dB

	60
	30 dBm
	-5.5 dBm
	35.5 dB



1. DISCUSSION	

To take a reference scenario, with a TVWS device transmitting 30 dBm into an LTE handset (operating on the 791 – 801 MHz channel) 20m away, 
Interference power = 30dBm – 56.4dB (free space path loss over 20m) – Blocking
= -26.4 dBm - Blocking
Maximum LTE handset interference = -104 dBm (thermal noise) + 7dB (noise figure)  + I/N figure
= -103 dBm (for I/N of -6 dB), or -107 dBm (for I/N of -10dB)
This initial result suggests that, for consideration of the blocking from the TVWS device into the LTE handset, operation of the TVWS device would be permitted: 
- up to Channel 59 (for an I/N of -6dB) 
- up to Channel 58 (for an I/N of -10dB)
[bookmark: _GoBack]Further work is required to determine the TVWS transmit mask, in order to quantify the effect of TVWS leakage into the LTE wanted channel.
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