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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 provide study on the co-existence between LTE450 with broadcast auxiliary service (SARC).
2 Discussion
Figure 2-1 shows the LTE 450 spectrum and other system spectrum around 450 MHz in Brazil. Within 450~470 MHz, SARC service can work in the range of 450~451 MHz or 460~461 MHz, which is adjacent to the low edge of LTE 450 band, and duplexer direction is not specified. The following interference scenarios need to be considered:
· SARC OOBE ( LTE BS Receiver
· SARC TX Power (  LTE BS Receiver (Blocking)
· LTE BS OOBE ( SARC receiver
Figure 2-1: frequency spectrum around 450MHz
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According to Clause 5 in [5], no receiver requirements such as blocking or adjacent channel rejection requirements are mandated for SARC systems. To perform the interference analysis from LTE BS to SARC systems receiver, some assumptions for SARC systems such as noise figure and allowed desensitization are made. 
SARC OOBE ( LTE BS Receiver
The interference analysis for SARC OOBE to LTE450 BS receiver is shown in table 2-1. The allowed interference power in LTE RX channel is -108 dBm/5MHz with 1 dB desense. According to clause 5.2 in [5], the spurious attenuation of SARC service is 60 dBc, using 25 kHz channel as example, the accumulated emission power in 5 MHz is 6 dBm. Hence required connector to connector coupling loss is 114 dB. 
Table 2-1: Interference analysis for SARC OOBE to LTE450 BS
	Item description
	Unit
	Value
	Comment

	Required SARC SEM power in RX channel with 1dB sensitivity degradation：
	dBm/5MHz
	-108
	

	SARC maximum transmitted power
	dBm
	43
	

	Spurious attenuation relative to the fundamental
	dBc
	60
	

	SEM power of SARC carrier @25 kHz
	dBm
	-17
	

	SEM power of SARC carrier @5 MHz
	dBm
	6
	


	Required connector to connector coupling loss
	dB
	114
	


SARC TX Power (  LTE BS Receiver (Blocking)
The blocking analysis for SARC transmit power to LTE450 BS is shown in table 2-2. The narrow-band blocking requirement for LTE is -49 dBm for 6 dB desense and -60 dBm for 1 dB desense. The maximum SARC transmit power is 43 dBm. Hence the required coupling loss is 103 dB for protection of BS blocking. 
Table 2-2: Interference analysis for SARC power to LTE450 BS
	Item description
	Unit
	Value
	Comment

	SARC transmit power
	W
	20
	

	SARC transmit power
	dBm
	43
	

	LTE narrow-band blocking requirement（6dB desense）
	dBm
	-49
	

	LTE narrow-band blocking requirement（1dB desense）
	dBm
	-60
	

	Required connector to connector coupling loss
	dB
	103
	


LTE OOBE ( SARC receiver
The interference analysis for LTE OOBE to SARC receiver is shown in table 2-3. Assuming noise figure of SARC equals to 5 dB, the allowed interference power is -131 dBm/25kHz for 1 dB desense. Using LTE ACLR = 45 dBc, the LTE BS emission within 25 kHz is -25 dBm. Then the required connector to connector coupling loss is 106 dB.
Table 2-3: Interference analysis for LTE450 BS OOBE to SARC receiver
	Item description
	Unit
	Value
	Comment

	Noise figure of SARC receiver
	dB
	5
	

	Allowed desense
	dB
	1
	

	Allowed interference level in SARC receiver
	dBm/25 kHz
	-131
	

	LTE450 BS maximum transmitted power
	dBm
	43
	

	LTE450 BS ACLR
	dBc
	45
	

	BS unwanted emission
	dBm/25 kHz
	-25 dBm
	

	Required connector to connector coupling loss
	dB
	106
	


Conclusion

For SARC operated in the frequency range of 450-451MHz, thanks to the isolation of LTE BS duplexer, the LTE OOBE to SARC receiver can be reduced significantly and the coexistence is achievable for practical deployment. While the sub-band is just adjacent to LTE450 UL band and there is no guard band, the interference from SARC transmitter to LTE450 BS receiver needs further consideration in deployment.

For SARC operated in the frequency range of 460-461MHz, which is at least 2 MHz from LTE450 BS receiver, the BS may provide some additional attenuation and reduce the blocking power from SARC service. While the sub-band is just adjacent to LTE450 DL band and there is no guard band, some mitigation techniques such as distance separation and site engineering are needed to provide needed isolation for the case LTE BS interference to SARC service. 
Due to the SARC systems are point-to-point services with highly directional antenna and are distributed rarely, it is expected that the co-existence between SARC systems and LTE450 can be achieved by deployment and coordination methods. Therefore, it is proposed that no additional requirement to be defined for BS transmitter and BS receiver to address the coexistence with SARC service.
Proposal: It is proposed that no additional requirement to be defined for BS transmitter and BS receiver to address the coexistence with SARC service.
3 Conclusion
In this contribution, we provide co-existence analysis between LTE450 BS and SARC service. It is proposed that the attached text proposal to be captured in the TR [5].
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7.1 
Coexistence with existing systems in adjacent spectrum
7.1.2 
BS aspects
7.1.2.
2 BS Coexistence with SARC system
Within 450~470 MHz, SARC service can work in the range of 450~451 MHz or 460~461 MHz, which is adjacent to the low edge of LTE 450 band, and duplexer direction is not specified. The following interference scenarios need to be considered:
· SARC OOBE ( LTE BS Receiver
· SARC TX Power (  LTE BS Receiver (Blocking)
· LTE BS OOBE ( SARC receiver
According to Clause 5.2, no receiver requirements such as blocking or adjacent channel rejection requirements are mandated for SARC systems. To perform the interference analysis from LTE BS to SARC systems receiver, some assumptions for SARC systems such as noise figure and allowed desensitization are made.

SARC OOBE ( LTE BS Receiver
The interference analysis for SARC OOBE to LTE450 BS receiver is shown in table 7.1.2.2-1. The allowed interference power in LTE RX channel is -108 dBm/5MHz with 1 dB desense. According to clause 5.2 in, the spurious attenuation of SARC service is 60 dBc, using 25 kHz channel as example, the accumulated emission power in 5 MHz is 6 dBm. Hence required connector to connector coupling loss is 114 dB. 

Table 7.1.2.2-1: Interference analysis for SARC OOBE to LTE450 BS
	Item description
	Unit
	Value
	Comment

	Required SARC SEM power in RX channel with 1dB sensitivity degradation：
	dBm/5MHz
	-108
	

	SARC maximum transmitted power
	dBm
	43
	

	Spurious attenuation relative to the fundamental
	dBc
	60
	

	SEM power of SARC carrier @25 kHz
	dBm
	-17
	

	SEM power of SARC carrier @5 MHz
	dBm
	6
	

	Required connector to connector coupling loss
	dB
	114
	


SARC TX Power (  LTE BS Receiver (Blocking)
The blocking analysis for SARC transmit power to LTE450 BS is shown in table 7.1.2.2-2. The narrow-band blocking requirement for LTE is -49 dBm for 6 dB desense and -60 dBm for 1 dB desense. The maximum SARC transmit power is 43 dBm. Hence the required coupling loss is 103 dB for protection of BS blocking. 
Table 7.1.2.2-2: Interference analysis for SARC power to LTE450 BS
	Item description
	Unit
	Value
	Comment

	SARC transmit power
	W
	20
	

	SARC transmit power
	dBm
	43
	

	LTE narrow-band blocking requirement（6dB desense）
	dBm
	-49
	

	LTE narrow-band blocking requirement（1dB desense）
	dBm
	-60
	

	Required connector to connector coupling loss
	dB
	103
	


LTE OOBE ( SARC receiver
The interference analysis for LTE OOBE to SARC receiver is shown in table 7.1.2.2-3. Assuming noise figure of SARC equals to 5 dB, the allowed interference power is -131 dBm/25kHz for 1 dB desense. Using LTE ACLR = 45 dBc, the LTE BS emission within 25 kHz is -25 dBm. Then the rrequired connector to connector coupling loss is 106 dB.
Table 7.1.2.2-3: Interference analysis for LTE450 BS OOBE to SARC receiver
	Item description
	Unit
	Value
	Comment

	Noise figure of SARC receiver
	dB
	5
	

	Allowed desense
	dB
	1
	

	Allowed interference level in SARC receiver
	dBm/25 kHz
	-131
	

	LTE450 BS maximum transmitted power
	dBm
	43
	

	LTE450 BS ACLR
	dBc
	45
	

	BS unwanted emission
	dBm/25 kHz
	-25 dBm
	

	Required connector to connector coupling loss
	dB
	106
	


Conclusion

For SARC operated in the frequency range of 450-451MHz, thanks to the isolation of LTE BS duplexer, the LTE OOBE to SARC receiver can be reduced significantly and the coexistence is achievable for practical deployment. While the sub-band is just adjacent to LTE450 UL band and there is no guard band, the interference from SARC transmitter to LTE450 BS receiver needs further consideration in deployment.

For SARC operated in the frequency range of 460-461MHz, which is at least 2 MHz from LTE450 BS receiver, the BS may provide some additional attenuation and reduce the blocking power from SARC service. While the sub-band is just adjacent to LTE450 DL band and there is no guard band, some mitigation techniques such as distance separation and site engineering are needed to provide needed isolation for the case LTE BS interference to SARC service. 
Due to the SARC systems are point-to-point services with highly directional antenna and are distributed rarely, it is expected that the co-existence between SARC systems and LTE450 can be achieved by deployment and coordination methods. Therefore, it is proposed that no additional requirement to be defined for BS transmitter and BS receiver to address the coexistence with SARC service.

<End of TP>
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