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1 Introduction
TR skeleton for LTE 450 [1] were agreed in RAN4#64bis. The regulations for 450 MHz band were discussed in [2] ~ [4]. In this contribution we discuss the issues on LTE UE coexistence with TV system. According to current Brazilian channel allocation planning from ANATEL, Class C (ERP 1.6 kW) for analog stations and Class A (ERP 8 kW) for digital stations are considered as example scenarios in the analysis.
2 Discussion

The lower edge of UHF-TV is 2MHz above the DL band and 12 MHz above the UL band. The following interference scenarios which may impact UE requirements are considered:

· LTE UE OOBE ( DTV Receiver
· ATV Tx Transmitter ( LTE UE Receiver (Blocking)
· DTV Tx Transmitter ( LTE UE Receiver (Blocking)
Interference from LTE UE to DTV receiver

Since a 12 MHz frequency separation exists between the mobile transmit band and the first adjacent TV system channel, the potential of LTE450 mobile interfering to the TV system will be reduced significantly. The interference analysis for LTE450 UE OOBE to DTV receiver is shown in Table 2-1. The allowed interference level in DTV receiver is -77-18=-95 dBm/6MHz when analog TV transmitter is the interference source and -77-24=-101 dBm/6MHz when DTV transmitter is the interference source. -101 dBm/6MHz is used as the allowed interference level in the calculation. Due to UHF-TV band is above the LTE450 down link band, normally the duplexer can provide more than 45 dB of attenuation. Then the required antenna to antenna coupling loss between LTE UE and DTV receiver is 38 dB, which is acceptable for real deployment.
Table 2-1: interference analysis for LTE450 UE OOBE to TV/DTV receiver
	Item description
	Unit
	Value
	Comment

	DTV minimum receiver level
	dBm/6MHz
	-77
	ABNT-NBR-15604

	Protection ratio for DTV
	dB
	24
	ABNT-NBR-15604

	Allowed interference level in DTV receiver
	dBm/6MHz
	-101
	

	UE unwanted emission in 470~476 MHz
	dBm/100KHz
	-36
	TS 36.101

	UE unwanted emission in 470~476 MHz
	dBm/6MHz
	-18
	

	Attenuation of duplexer
	dB
	45
	

	Required connector to connector path loss 
	dB
	38
	


Blocking from TV system to LTE UE receiver
The blocking analysis for Class C ATV power to LTE450 UE is shown in table 2-2. Class C ATV transmit power (EIRP) is about 62+2.15 = 64.15 dBm/6MHz = 63.4 dBm/5MHz. The blocking requirement for LTE is -55dBm/5MHz. Hence the required coupling loss is 113.4 dB for protection of UE receiver. 6.5 km may be needed using the path loss model in Recommendation ITU-R P.1546. The blocking analysis for DTV transmit power to LTE450 UE is shown in table 2-3. DTV station transmit power (EIRP) is about 79+2.15 = 81.15 dBm/6MHz = 80.4 dBm/5MHz. The required coupling loss is 129.4 dB for protection of UE receiver. Then about 28 km distance separation may be needed to protect LTE UE receiver from the blocking of 80 kW DTV station.
Table 2-2: Interference analysis for Class C ATV power to LTE450 UE
	Item description
	Unit
	Value
	Comment

	Class C ATV transmit power (ERP)
	W
	1600
	

	Class C ATV transmit power (EIRP)
	dBm/5MHz
	63.4
	

	LTE receiver blocking requirement（6dB desense）
	dBm/5MHz
	-56
	

	LTE UE antenna and feeder gain 
	dBi
	0
	

	Reduction in effective antenna gain
	dB
	-6
	


	Required antenna to antenna coupling loss
	dB
	113.4
	


Table 2-3: Interference analysis for DTV transmit power to LTE450 UE
	Item description
	Unit
	Value
	Comment

	DTV station transmit power (ERP)
	kW
	80
	

	DTV station transmit power (EIRP)
	dBm/5MHz
	80.4
	

	LTE receiver blocking requirement（6dB desense）
	dBm/5MHz
	-56
	

	LTE UE antenna and feeder gain 
	dBi
	0
	

	Reduction in effective antenna gain
	dB
	-6
	


	Required antenna to antenna coupling loss
	dB
	130.4
	


If high power DTV station is deployed at the high frequency channel of UHF band, the distance separation can be reduced significantly. The following figures show examples of CDMA450 duplexer. For example, with 15 MHz guard band, duplexer can provide more than 40 dB attenuation and then less than 1 Km distance separation will be needed. Furthermore, allocating the LTE channel at the bottom of LTE450 band, extra guard band within the band can ease the co-existence in some degree. 
Figure 2-2: 2 examples of RX filter for CDMA450
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In conclusion, interference impact from LTE UE to TV/DTV receiver is acceptable for real deployment due to at least 12 MHz frequency separation exists between the mobile transmit band and TV system channels. For the cases high power TV station blocking to LTE UE, the isolation can be provided via using of guard bands and/or distance separation and other engineering mitigation techniques. 
3 Conclusion
In this contribution we discuss the interference issues on UE coexistence with TV system. In conclusion, interference impact from LTE UE to TV/DTV receiver is acceptable for real deployment due to at least 12 MHz frequency separation exists between the mobile transmit band and TV system channels. For the cases high power TV station blocking to LTE UE, the isolation can be provided via using of guard bands and/or distance separation and other engineering mitigation techniques.
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