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Introduction
A WF on high power UE for 3.5GHz was proposed in RAN #83 [1]. In this paper, we analyze NR HPUE co-existence in NR-LTE and NR-NR scenarios and discuss whether the LTE B41 HPUE co-existence results can be reused for 3.5GHz NR HPUE.
Discussion
Deployment scenarios 
2.1.1	NR-LTE 
LTE B41 HPUE co-existence simulation parameters (as specified in 36.886[2]) and NR parameters in 3.5GHz were compared in table 1.  It is observed that the main differences are frequency ranges and channel bandwidth,   which will result in different path-loss, ACLR and HPUE transmit power in system level simulation.
· The path-loss difference between the operating bands 3.5GHz and the simulation bands 2.6GHz in TR 36.886 is 2.7dB.  The larger path-loss compared with that in [2] will decrease wanted power while the interference level will also be decreased at the same time. 
· For the same maximum output power, larger channel bandwidth (100MHz for single carrier) means a lower aggressor PSD, which will results in a lower ACLR in the victim. 
· In addition, the power control modelling in [2] is adopted for NR HPUE and the transmit power is fine-tuned by power control factor 10*log(200MHz/bandwidth) considering the larger bandwidth. The parameter CLx-ile for 100MHz bandwidth is 125 compared with 115 for 10MHz bandwidth when γ = 1.
Observation 1: Different path-loss, power control factor and HPUE transmit power are the main differences between the LTE B41 HPUE co-existence study and NR-LTE co-existence in 3.5GHz. 
The summary of simulation parameters for coexistence is shown below. 
[bookmark: _Ref477785283]Table 1 Summary of simulation parameters for coexistence study
	
	NR in 3.5GHz
	LTE in 36.886

	
	Base Station
	HPUE
	Base Station
	HPUE

	Carrier frequency
	3500 MHz
	2600MHz

	Channel bandwidth
	100 MHz
	10MHz

	Inter-site distance
	0.75km for urban
	0.75km for urban

	Cell layout
	Wrap-around 19 tri-sector cells, uncoordinated
	Wrap-around 19 tri-sector cells, uncoordinated

	Lognormal fading
	10 dB
	10 dB

	Shadowing correlation
	Between cells: 0.5, between sites: 1.0
	Between cells: 0.5, between sites: 1.0

	MCL (including antenna gain)
	70 dB (urban areas)
	70 dB (urban areas)

	Antenna gain and horizontal antenna pattern
	up to 64 elements [3]
	Omni-directional antenna with -3.5 dBi.
	



17 dBi,  = 65 degrees, Am = 20 dB
	Omni-directional antenna with -3.5 dBi.

	Noise figure
	5 dB
	9 dB
	5 dB
	9 dB

	Transmit power
	73dBm(EIRP)
	26 dBm
	46 dBm
	26 dBm

	Antenna height
	20 m
	1.5 m
	45 m
	1.5 m

	ACLR
	45dB
	Use Table 5.2 in TR 36.942
ACLR1: 20+X, 
Where X is 1 dB
	45 dB
	Use Table 5.2 in TR 36.942
ACLR1: 30+X, Where X is 1 dB

	ACS
	45 dB
	27 dB
	45 dB
	27 dB

	SINR to throughput mapping
	Scaled Shannon's formula.
	Scaled Shannon's formula.

	UL to DL interference
	no
	Not capture in the TR because synchronous deployment is considered.

	Traffic
	Full buffer
	Full buffer

	ACI leakage model
	ACIR = 1/(1/ACS+1/ACLR)
	ACIR = 1/(1/ACS+1/ACLR)

	Performance metric
	throughput degradation compared to single operator case, i.e. no ACIR. Both mean and 5%-tile are considered.
	throughput degradation compared to single operator case, i.e. no ACIR. Both mean and 5%-tile are considered.

	UL power control model
	Same as TR 36.886
	TR 36.886

	power control algorithm parameters
for set 1
	CLx-ile
	125 for 100MHz bandwidth
	TR 36.886

	
	gamma
	1
	1


2.1.2	NR-NR 
HPUE co-existence between NR and NR corresponds to the coexistence of two commercial networks operating in adjacent channel with similar deployment parameters. Different from LTE BS, beam forming is deployed for NR BS which will produce directional and high-gain beamformings. 
Observation 2: beam forming is deployed for NR BS in NR-NR co-existence scenario.
Coexistence study
In this section, we only focus on UL/UL interference from the aggressor NR HPUE to victim LTE/NR BS in adjacent channel because DL/UL interference can be avoided by using dynamically assigned DL/UL sub-frames. The explanation for the parameters used in the simulations can be found in clause 2.1.1.
2.2.1	NR-LTE coexistence
Table 2 shows the summary of additional ACLR for NR-LTE co-existence based on the ACLR for LTE HPUE with 10MHz bandwidth. Furthermore, Table 3 shows the summary of throughput loss.
Table 2 Summary of additional ACLR simulations 
	Additional
ACLR/dB
	100 MHz

	ISD
	Avg
	5th percentile

	
	
	

	750 meter
	-3
	0


Table 3 Summary of throughput loss simulations 
	Throughput
Loss/%
	ACLR offset /100 MHz

	ISD
	Avg
	5th percentile

	
	-3dB
	0dB
	1dB
	0dB
	1dB

	750 meter
	4.49
	3.33
	3.03
	4.95
	4.62


The simulation results indicate that there will be negligible impact to the ACLR for LTE B41 HPUE co-existence when considering all the differences analyzed in 2.1.1. Therefore, LTE B41 HPUE co-existence results can be reused for 3.5GHz NR HPUE.
Observation 3: For NR HPUE co-existence in NR-LTE scenarios, LTE B41 HPUE co-existence results can be reused for 3.5GHz NR HPUE.
2.2.2	NR-NR coexistence
Table 4 and table 5 show the summary of ACLR for HPUE co-existence and the summary of throughput loss in NR-NR scenario.
Table 4 Summary of ACLR simulations 
	ACLR/dB
	Bandwidth/100 MHz

	ISD
	Avg
	5th percentile

	
	
	

	750 meter
	20
	27


Table 5 Summary of throughput loss simulations 
	Throughput
Loss/%
	Bandwidth/100 MHz

	ISD
	Avg
	5th percentile

	750 meter
	4.2
	4.9


The simulation results indicate that at least 27dB ACLR is needed for HUPE in NR – NR co-existence compared with the 31dB ACLR for LTE HPUE. As analyzed in section 2.1, directional beamformings with higher gain at NR BS are the main reasons for the 4dB less ACLR.
Observation 4: For NR – NR co-existence scenario, at least 27dB ACLR is needed for NR HPUE.
Considering both the LTE-NR co-existence and NR-NR co-existence, 31dB ACLR for NR HPUE is more reasonable to achieve the co-existence between NR and the other systems at adjacent channel. Therefore the ACLR for LTE B41 HPUE co-existence can be reused for 3.5GHz NR HPUE.
 Proposal 1: Considering both the LTE-NR co-existence and NR-NR co-existence, 31dB ACLR for NR HPUE is more reasonable. Therefore, LTE B41HPUE co-existence results can be reused for 3.5GHz NR HUPE.
Conclusions
In this paper, we analyze HPUE co-existence in NR-LTE and NR-NR scenarios in 3.5GHz. We have the following observations and proposal:
Observation 1: Different path-loss, power control factor and HPUE transmit power are the main differences between the LTE B41 HPUE co-existence study and NR-LTE co-existence in 3.5GHz. 
Observation 2: beam forming is deployed for NR BS in NR-NR co-existence scenario.
Observation 3: For NR HPUE co-existence in NR-LTE scenarios, LTE B41 HPUE co-existence results can be reused for 3.5GHz NR HPUE.
Observation 4: For NR – NR co-existence scenario, at least 27dB ACLR is needed for 3.5GHz NR HPUE.
Proposal 1: Considering both the LTE-NR co-existence and NR-NR co-existence, 31dB ACLR for NR HPUE is more reasonable. Therefore, LTE B41 HPUE co-existence results can be reused for 3.5GHz NR HPUE.
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