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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] and [3]. It is noted that the UHF-TV band is mostly used for TV repeater station. In this contribution we discuss the issues on BS coexistence with TV repeater.
2 Discussion

Figure 2-1 shows the LTE 450 spectrum and other system spectrum around 450 MHz in Brazil. When considering the LTE deployment it is needed to study the interference issue from adjacent systems, such as SARC, SLMP, SLP/SLE and TV/DTV. 
The lower edge of UHF-TV is 2MHz above the DL band and 12 MHz above the UL band. The UHF-TV band is mostly used for TV repeater station in Brazil. 2 interference scenarios which may impact BS requirements are considered:

· TV repeater Tx Power ( LTE BS Receiver (Blocking)
· LTE BS OOBE ( TV Receiver
Figure 2-1: frequency spectrum around 450MHz
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TV repeater Tx Power ( LTE BS Receiver (Blocking)
With the following assumptions:
·  UHF repeater transmitter output power (ERP) is limited to 360 W
· UHF repeater antenna and feeder gain  12 dB
· MCL=67 dB
· LTE receiver blocking requirement  -43dBm for 6 dB desense
The received interference power is about 55.6+2.15-12-67 = -21.25 dBm/6MHz = -22 dBm/MHz. The blocking requirement for LTE is -54 dBm for 1 dB desense. Hence the required attenuation is 32 dB for protection of BS blocking. Due to UHF-TV band is above the LTE450 down link band. Normally the rejection to DL band for RX filter is about 90 dB. Then there is large margin for BS receiver to inhibit the blocking of repeater TX power.
LTE BS OOBE ( TV Receiver
With the following assumptions:

·  BS unwanted emission in 470~476 MHz  -2dBm/5MHz
· arrowed interference level in TV receiver  

· assumption 1: 25dBuv (-75 dBm)  refer to ANATEL regulation #284  

· assumption 2: TV receiver NF =7 dB; Noise floor -100 dBm/5MHz

· MCL =70 dB 

If the protection level for TV receiver in ANATEL regulation #284 is assumed, the required coupling loss between LTE BS and TV receiver is 73 dB. If the protection level equal to noise floor is assumed, the required coupling loss between LTE BS and TV receiver is 98 dB. The additional attenuation for BS TX filter is 3 and 28 dB respectively. The duplexer evaluation can be found in [5]. It can be found that the duplexer can provide larger than 30 dB rejection at 470 MHz.

Figure 2-2:  BS Tx filter evaluation
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In conclusion, thanks to the large rejection to UHF band from RX filter of BS duplexer, there is large margin for BS receiver to inhibit the blocking of repeater TX power. And for the case BS OOBE interference to TV receiver, with about 30 dB rejection from the TX filter, the emission interference to TV receiver can be ignored.

3 Proposal
In this contribution we discuss the interference issues on BS coexistence with TV repeater. It is proposed the attached TP approved for LTE450 TR.
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Text Proposal

<Start of TP >
7.1 
Coexistence with existing systems in adjacent spectrum
Figure7.1-1 shows the LTE 450 spectrum and other system spectrum around 450 MHz in Brazil. When considering the LTE deployment it is needed to study the interference issue from adjacent systems, such as SARC, SLMP, SLP/SLE and TV/DTV. 
Figure 7.1-1: frequency spectrum around 450MHz
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7.1.1
Coexistence with TV/DTV

BS aspects:
The lower edge of UHF-TV is 2MHz above the DL band and 12 MHz above the UL band. The UHF-TV band is mostly used for TV repeater station in Brazil. 2 interference scenarios which may impact BS requirements are considered:

· TV repeater Tx Power ( LTE BS Receiver (Blocking)
· LTE BS OOBE ( TV Receiver
TV repeater Tx Power ( LTE BS Receiver (Blocking)
With the following assumptions:

·  UHF repeater transmitter output power (ERP) is limited to 360 W
· UHF repeater antenna and feeder gain  12 dB
· MCL=67 dB 
· LTE receiver blocking requirement  -43dBm for 6 dB desense
The received interference power is about 55.6+2.15-12-67 = -21.25 dBm/6MHz = -22 dBm/MHz. The blocking requirement for LTE is -54 dBm for 1 dB desense. Hence the required attenuation is 32 dB for protection of BS blocking. Due to UHF-TV band is above the LTE450 down link band. Normally the rejection to DL band for RX filter is about 90 dB. Then there is large margin for BS receiver to inhibit the blocking of TV repeater TX power.

LTE BS OOBE ( TV Receiver
With the following assumptions:

·  BS unwanted emission in 470~476 MHz  -2dBm/5MHz
· arrowed interference level in TV receiver  

· assumption 1: 25dBuv (-75 dBm)  refer to ANATEL regulation #284  

· assumption 2: TV receiver NF =7 dB; Noise floor -100 dBm/5MHz

· MCL =70 dB 

If the protection level for TV receiver in ANATEL regulation #284 is assumed, the required coupling loss between LTE BS and TV receiver is 73 dB. If the protection level equal to noise floor is assumed, the required coupling loss between LTE BS and TV receiver is 98 dB. The additional attenuation for BS TX filter is 3 and 28 dB respectively. The duplexer evaluation can be found in sub-clause 7.2.1. It can be found that the duplexer can provide larger than 30 dB rejection at 470 MHz.
In conclusion, thanks to the large rejection to UHF band from RX filter of BS duplexer, there is large margin for BS receiver to inhibit the blocking of repeater TX power. And for the case BS OOBE interference to TV receiver, with about 30 dB rejection from the TX filter, the emission interference to TV receiver can be ignored.

 <End of TP >
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