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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 study the co-existence between LTE450 with the limited services (SLMP, SLP, SLE).
This paper is the revision of R4-130380.
2 Proposal
In this contribution, we provide co-existence analysis between LTE450 BS and limited 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.
3 BS Coexistence with the limited services (SLMP, SLP, SLE)
The limited services (SLMP, SLP, SLE) are operating in 458 – 460 MHz for downlink and 468 – 470 MHz for uplink, which is adjacent to LTE450 band. The following interference scenarios need to be considered:

· Limited service BS OOBE ( LTE BS Receiver
· Limited service BS transmitter (  LTE BS Receiver (Blocking)

· LTE BS OOBE ( Limited service BS Receiver
· Limited service terminal OOBE ( LTE BS Receiver
· Limited service terminal transmitter ( LTE BS Receiver (Blocking)
· LTE OOBE ( Limited service terminal Receiver
According to Clause 5.3 in [5], no receiver requirements such as blocking or adjacent channel rejection requirements are mandated for the limited service. To perform the interference analysis from LTE BS to the limited service receiver, some assumptions for the limited service such as noise figure and allowed desensitization are made.

Limited service BS OOBE ( LTE BS Receiver
The BS emission interference from the limited services to LTE BS receiver is shown in Table 7.1.2.3-1. The allowed interference power in LTE RX channel is -108 dBm/5MHz with 1 dB desense. According to ANATEL regulation 554, the emission attenuation is 70 dBc, and then the accumulated emission power within 5 MHz is 10 dBm. The required connector to connector coupling loss is 118 dB. 
Table 7.1.2.3-1: Interference analysis for limited service BS emission to LTE450 BS
	Item description
	Unit
	Value
	Comment

	Allowed interference power in RX channel with 1dB sensitivity degradation：
	dBm/5MHz
	-108
	

	Limited service maximum transmitted power
	dBm
	54
	

	Spurious attenuation relative to the fundamental
	dBc
	70

	

	SEM power of limited service carrier @12.5 kHz
	dBm
	-16
	

	SEM power of limited service carrier @5 MHz
	dBm
	10
	

	Required connector to connector coupling loss
	dB
	118
	

	Attenuation of the transmit filter in limited service BS
	dB
	90
	

	Required coupling loss considering the attenuation of the transmit filter
	dB
	28
	


Limited service BS Tx Power (  LTE BS Receiver (Blocking)
The blocking analysis for the limited service transmitter to LTE450 BS is shown in table 7.1.2.3-2. The narrow-band blocking requirement for LTE is -49 dBm for 6 dB desense and -60 dBm for 1 dB desense. The maximum transmit power of the limited service is 54 dBm. If the BS duplexer rejects its own transmitted signal by 90dB, 114-90=24 dB coupling loss is needed.
Table 7.1.2.3-2: Interference analysis for limited service BS power to LTE450 BS
	Item description
	Unit
	Value
	Comment

	Limited service transmit power
	W
	250
	

	Limited service transmit power
	dBm
	54
	

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

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

	Attenuation of duplexer
	dB
	90
	

	Required connector to connector coupling loss
	dB
	24
	


LTE BS OOBE ( Limited service BS Receiver
The interference analysis for LTE OOBE to limited service receiver is shown in table 7.1.2.3-3. Assuming noise figure of the limited service BS receiver is equal to 5 dB (we assume the same as for LTE BS), the allowed interference power is -134 dBm/12.5kHz for 1 dB desense. Using LTE ACLR = 45 dBc, the LTE BS emission within 12.5 kHz is -28 dBm, and then required connector to connector coupling loss is 106 dB. The uplink frequency of the limited service is in the region of transition between LTE450 TX and RX, the duplexer can provide some attenuation which will help for co-existence in some degree for LTE450 BS OOBE to limited service receiver. 

Table 7.1.2.3-3: Interference analysis for LTE450 BS OOBE to limited service receiver
	Item description
	Unit
	Value
	Comment

	Noise figure of limited service receiver
	dB
	5
	

	Allowed desense
	dB
	1
	

	Allowed interference level in limited service receiver
	dBm/12.5 kHz
	-134
	

	LTE450 BS maximum transmitted power
	dBm
	43
	

	LTE450 BS ACLR
	dBc
	45
	

	BS unwanted emission
	dBm/12.5 kHz
	-28 dBm
	

	Required connector to connector coupling loss
	dB
	106
	


Limited service terminal OOBE ( LTE BS Receiver
The UE emission interference from the limited services to LTE BS receiver is shown in Table 7.1.2.3-4. The allowed interference power in LTE RX channel is -108 dBm/5MHz with 1 dB desense. According to ANATEL regulation 554, the emission attenuation is 64 dBc, and then the accumulated emission power within 5 MHz is 6 dBm. Hence the required connector to connector coupling loss is 114 dB.

Table 7.1.2.3-4: Interference analysis for limited service terminal emission to LTE450 BS
	Item description
	Unit
	Value
	Comment

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

	Limited service maximum transmitted power
	dBm
	44
	

	Spurious attenuation relative to the fundamental
	dBc
	64

	

	SEM power of limited service carrier @12.5 kHz
	dBm
	-20
	

	SEM power of limited service carrier @5 MHz
	dBm
	6
	

	Required connector to connector
	dB
	114
	


Limited service terminal Tx Power ( LTE BS Receiver (Blocking)
The blocking analysis for the limited service terminal transmitter to LTE450 BS is shown in table 7.1.2.3-5. The narrow-band blocking requirement for LTE is -49 dBm for 6 dB desense and -60 dBm for 1 dB desense. The maximum transmit power of limited service terminal is 44 dBm. Hence the required connector to connector coupling loss is 104 dB.
Table 7.1.2.3-5: Interference analysis for Limited service terminal power to LTE450 BS
	Item description
	Unit
	Value
	Comment

	Limited service transmit power
	W
	25
	

	Limited service transmit power
	dBm
	44
	

	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
	104
	


LTE OOBE ( Limited service terminal Receiver
The emission interference from LTE BS to the receiver of the limited services terminal is shown in Table 7.1.2.3-6. Assuming the NF of the limited service is equal to 7 dB, the allowed interference power in LTE RX channel is -126dBm/12.5 kHz with 3 dB desense. Using LTE ACLR = 45 dBc, the LTE BS emission within 12.5 kHz is -28 dBm. The required connector to connector coupling loss is 98 dB.

Table 7.1.2.3-6: Interference analysis for LTE450 BS OOBE to Limited service receiver
	Item description
	Unit
	Value
	Comment

	Noise figure of Limited service receiver
	dB
	7
	

	Allowed desense
	dB
	3
	

	Allowed interference level in Limited service receiver
	dBm/12.5 kHz
	-126
	

	LTE450 BS maximum transmitted power
	dBm
	43
	

	LTE450 BS ACLR
	dBc
	45
	

	BS unwanted emission
	dBm/12.5 kHz
	-28 dBm
	

	Required connector to connector coupling loss
	dB
	98
	


Conclusion

From the investigation above, for LTE BS transmitter, the uplink frequency of the limited service is in the region of transition between LTE TX and RX, and the duplexer may provide some attenuation. While the downlink band of LTE450 is just adjacent to the downlink band of the limited service, the BS transmitter may cause potential interference to the terminal receiver of the limited service. However, since there is no regulatory requirement on unwanted emission for LTE BS coexistence with the limited service, it is proposed not to define additional emission requirements for BS transmitter in 3GPP specification. For LTE BS receiver, the attenuation of duplexer may help for co-existence. While the uplink band of LTE450 is just adjacent to the uplink band of the limited service, the terminal of the limited service may cause potential interference to the LTE450 BS receiver. Some mitigation techniques such as site engineering may be used to alleviate coexistence.
<End of TP>
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