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1. Introduction 
The deterministic analysis is used for CPE to UE/CPE/PS. According the offline discussion and simulation assumption [1], the proposal provides the spurious limit of CPE transmission. Compared with the current spurious requirement, in some scenario, the spurious limit could satisfy the current spurious requirement.

Based on the analysis and the current specification requirement, we propose to keep the current RAN4 spurious requirement, and suggest use some implementation method to avoid the CPE’s impact to the current system, such as employing the filter with high performance to provide Sufficient isolation in CPE transmitter. 
2. Methodology and Assumption

Deterministic analysis method [2] is used to calculate the emission limit given the minimum free space distance between aggressor and victim. In the analysis, the bandwidth is 10M, the 3dB desense, 12dB noise figure. 
The free path loss model:  

Free space loss=32.44+20*Lg(frequency MHz)+20*Lg(distance Km)

The Minimum Coupling Loss between aggressor and victim can be expressed as:
MCL=Free space path loss-Aggressor antenna gain-Victim antenna gain
The following process gives the required OOB/spurious emission limit from the aggressor transmitter to the victim receiver.

Receiver noise floor=-112dBm/100KHz
Interference level below noise floor=10*Lg[1/(10 desense/10-1)]dB

Interference level at receiver EAC=receiver noise floor- Interference level below noise floor
Here the EAC is abbreviation for Equipment Antenna Connector.
Interference level at transmitter EAC= Interference level at receiver EAC + MCL+ building Penetration loss
The assumptions and scenarios to be study is discussed offline which is shown in table 1 for CPE to CPE /UE coexistence. The 1M bandwidth spurious requirement is provided in current RAN4.
Table 1 CPE to CPE/UE Co-existence Analysis
	Parameters 
	Indoor CPE to Indoor CPE/UE 
	Indoor CPE to Indoor CPE/UE 

	LTE terminal maximum power 
	27 dBm
	23 dBm

	LTE terminal Antenna height 
	1m
	1m

	LTE terminal effective Antenna height 
	1m
	1m

	LTE terminal Antenna gain (minus cable loss)
	3 dBi
	3 dBi

	LTE terminal Antenna radiation pattern
	360°
	360°

	Building penetration loss
	10 dB
	10 dB

	LTE BS antenna height
	60m
	60m

	LTE BS antenna gain (minus cable loss (dBi)
	15 dBi
	15 dBi

	Victim LTE terminal antenna height 
	1.5m
	1.5m

	Current RAN4 band 13 maximum spurious requirement[3]
	-50dBm/1MHz
	--50dBm/1MHz


The analysis parameter and results are show in the table2, and the spurious limit in the different distance is given. 
	Parameters 
	Unit
	Indoor CPE to Indoor PS 
	Indoor CPE to Outdoor PS 
	Indoor CPE to Indoor PS 
	Indoor CPE to Outdoor PS 
	Outdoor CPE to Indoor PS  
	Outdoor CPE to Outdoor PS  

	Transmit power  
	dBm
	27.000 
	27.000 
	23.000 
	23.000 
	23.000 
	23.000 

	frequency  
	MHz
	787.000 
	787.000 
	787.000 
	787.000 
	787.000 
	787.000 

	distance   
	km
	0.010 
	0.010 
	0.010 
	0.010 
	0.010 
	0.010 

	free path loss    
	dB
	50.359 
	50.359 
	50.359 
	50.359 
	50.359 
	50.359 

	MCL  
	dB
	57.359 
	57.359 
	57.359 
	57.359 
	57.359 
	57.359 

	noise figure 
	dB
	9.000 
	9.000 
	9.000 
	9.000 
	9.000 
	9.000 

	desense 
	dB
	3.000 
	3.000 
	3.000 
	3.000 
	3.000 
	3.000 

	receive noise floor   -115dBm/100k=-95dBm/10M
	dBm
	-95.000 
	-95.000 
	-95.000 
	-95.000 
	-95.000 
	-95.000 

	interference level below noise floor   
	dB
	0.021 
	0.021 
	0.021 
	0.021 
	0.021 
	0.021 

	interference level at receiver EAC     
	dBm
	-95.021 
	-95.021 
	-95.021 
	-95.021 
	-95.021 
	-95.021 

	building penetration loss                   
	dB
	5.000 
	10.000 
	5.000 
	10.000 
	15.000 
	10.000 

	interference level at transmitter EAC   
	dBm/10M
	-32.661 
	-27.661 
	-32.661 
	-27.661 
	-22.661 
	-27.661 

	spurious  
	dBm/6.25K
	-64.702 
	-59.702 
	-64.702 
	-59.702 
	-54.702 
	-59.702 


Table 2 CPE to PS Co-existence Analysis
For the scenario “Indoor CPE to Indoor PS”, interior partition wall penetration Loss is assumed to be 5dB.

For the scenario “Outdoor CPE to Indoor PS”, CPE Antenna Front-to-Back Ratio is assumed to be 15dB.

For the scenario “Outdoor CPE to Outdoor PS”, CPE Antenna Front-to-Side Ratio is assumed to be 10dB.

3. Analysis Results

Table 3 is according the assumption parameter
Table 3 CPE to CPE/UE Co-existence Analysis
	Parameter
	unit
	Indoor CPE to Indoor CPE/UE

	Transmit power    
	dBm
	27.000

	frequency          
	MHz
	787.000 
	787.0000 
	787.000 

	distance           
	km
	0.010 
	0.0076 
	0.005 

	free path loss      
	dB
	50.359 
	47.9758 
	44.339 

	MCL     
	dB
	44.359 
	41.9758 
	38.339 

	noise figure       
	dB
	12.000 
	12.0000 
	12.000 

	desense          
	dB
	3.000 
	3.0000 
	3.000 

	Receive noise floor      
	dBm
	-92.000 
	-92.0000 
	-92.000 

	interference level below noise floor
	dB
	0.021 
	0.0206 
	0.021 

	interference level at receiver EAC
	dBm
	-92.021 
	-92.0206 
	-92.021 

	building penetration loss
	dB
	10.000 
	10.0000 
	10.000 

	interference level at transmitter EAC
	dBm
	-37.661 
	-40.0449 
	-43.682 

	spurious
	dBm/100K
	-57.661 
	-60.0449 
	-63.682 

	spurious
	dBm/1M
	-47.661 
	-50.0449 
	-53.682 


On the basis of the assumptions in [1] and the offline discussion results, Table 4 gives the spurious emission limit results with 3dB desense in all CPE to PS scenarios.

Table 4 CPE to PS coexistence with 3dB desense
	Parameters 
	Indoor CPE (27dBm) to Indoor PS 
	Indoor CPE (27dBm) to Outdoor PS 
	Indoor CPE (23dBm) to Indoor PS 
	Indoor CPE (23dBm) to Outdoor PS 
	Outdoor CPE to Indoor PS  
	Outdoor CPE to Outdoor PS  

	CPE to PS Band Emission Limit (dBm /6.25KHz)
	-64.702 
	-59.702 
	-64.702 
	-59.702 
	-54.702 
	-59.702 


The current RAN4 requirement is -57dBm/6.25kHz (-45dBm/100kHz) for public safety [3]. 
4 Conclusion

The analysis results provide the different spurious limit of CPE transmitter. In the 10m distance scenario, the spurious limit is -47.661dBm/1MHz, which satisfied the current Ran4 maximum requirement (-50dBm/1MHz). But in the 5m distance, the -53dBm/1MHz spurious limit is more rigorous than the current requirement.
In the 6 kinds of different scenario, the analysis assumed the distance between CPE and PS is 10m. For avoiding deterioration of the PS employment, some other methods might be employed in the CPE device. 
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