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1.	Introduction
The study item on High-power UE operation for fixed-wireless/vehicle-mounted use cases in Band 12, Band 5, and Band n71 was approved at TSG RAN#88-e [1]. The purpose of this study item is to study RF requirements that are applicable for high power UE operation in LTE band 12 and band 5, and in NR band n71 for fixed wireless and vehicle-mounted use cases, in ITU Region 2.
One of the objectives of this study item is to carry out coexistence study to evaluate the throughput OOBE impact on a victim band from a high-power aggressor in Band 12, Band 5, and Band n71. In particular, the impact from a high power UE in Band 5 on the public safety downlink in 851-861 MHz and the public safety uplink in 806-816 MHz are listed as tasks. This contribution provides some discussion on the coexistence studies for this scenario and a text proposal for approval to record the discussion into TR 37.880 [2].

2.	Discussion
[bookmark: _Hlk70706279][bookmark: _Toc336211415]Satisfactory coexistence between two communication systems in the same geographical area normally depends on two main criteria:
1) The interfering transmitter out of band emission (OOBE) received by the affected receiver is sufficiently below this affected receiver noise floor.
2) The total interfering carrier power attenuated by the affected receiver radio frequency (RF), intermediate frequency (IF), and base band (BB) filters is sufficiently below the affected receiver noise floor.
System simulation is required for coexistence studies on the interference cases involving UE. This is because the UE positions are not fixed, and they are not expected to transmit with full power most of the time due to power control. Hence using deterministic analysis could result in findings that are too conservative, which in turn lead to unnecessary tight coexistence requirements. System simulation need to be performed based on agreed methodology and parameters, so that results from different companies can be compared directly to draw the conclusions from the studies.
The public safety narrowband (PSNB) system parameters used for Band 26 and PSNB coexistence studies in TR 37.806 [3] are shown in table 1, and some simulation results can be found in clause 7.2 of TR 37.806. These parameters can be considered together with the assumptions provided in clause 5.1 of this TR for the system simulation between HPUE and public safety operation.
Table 1: PSNB system parameters
	 
	Base Station
	Portable

	Carrier frequency
	850 MHz

	Channel bandwidth
	6.25 kHz

	Cell radius
	12 km

	Antenna height
	100 m from ground 
	1.5m

	Lognormal fading
	10 dB

	Antenna gain and antenna pattern
	11 dBi omni-directional
	Antenna gain + body loss =-6 dBi

	Noise figure
	5.7 dB
	9.75 dB

	Transmit power
	45 dBm
(after combiner loss)
	36 dBm

	SNR Threshold
	16.5 dB
	16.5 dB

	Effective Noise Bandwidth (ENBW)
	6.25 kHz
	6.25 kHz

	Noise Floor 
	-130.3dBm / 6.25 kHz
	-126.3dBm / 6.25 kHz

	Sensitivity
	-113.8dBm / 6.25 kHz
	-109.8dBm / 6.25 kHz



Note that the target OOBE from a Band 5 HPUE to the public safety downlink and uplink frequency ranges (for criterion 1), as well as the achievable attenuation on the Band 5 HPUE carrier power at the public safety downlink and uplink receiver filters (for criterion 2), need to be agreed on to evaluate the impact from a Band 5 HPUE on the public safety downlink in 851-861 MHz and the public safety uplink in 806-816 MHz. The simulation methodology and parameters for the system simulation should be further discussed and agreed during the work item (WI) phase.

3.	Conclusion
This contribution has some discussion on the coexistence studies for the UL HPUE Vs public safety operation scenario. It is discussed why system simulation is required for coexistence studies on the interference cases involving UE. The simulation methodology and parameters for the system simulation should be further discussed and agreed during the work item (WI) phase.

4.	Text proposal
[bookmark: _Toc5942621]<Start of text proposal>
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[bookmark: _Toc62822388][bookmark: _Toc346003824]3.3	Abbreviations
For the purposes of the present document, the abbreviations given in 3GPP TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in 3GPP TR 21.905 [1].
3GPP	3rd Generation Partnership Project
BB	Base Band
BS	Base Station
BW	Bandwidth
CL	Coupling Loss
DL	Downlink
HPUE	High Power User Equipment
IF	Intermediate Frequency
ITU	International Telecommunication Union
LTE	Long Term Evolution
MTC	Machine-Type Communications
NB	Narrowband
NR	New Radio
OOBE	Out Of Band Emissions
PA	Power Amplifier
PC	Power Class
PRB	Physical Resource Block
PSNB	Public Safety Narrowband
RF	Radio Frequency
Rx	Receiver
SW	Software
TR	Technical Report
Tx	Transmitter
UE	User Equipment

<Next change>
5.3	Coexistence with Public Safety
For Public Safety operation, it is uncertain whether coexistence simulation would be carried out within the time frame of this study item, as RAN4 has not carried out coexistence simulation with Public Safety system and thus the simulation assumptions and methodology will need to be investigated from inception. The impact on Public Safety downlink at 851-861 MHz can be accessed using analysis.
Satisfactory coexistence between two communication systems in the same geographical area normally depends on two main criteria:
1) The interfering transmitter out of band emission (OOBE) received by the affected receiver is sufficiently below this affected receiver noise floor.
2) The total interfering carrier power attenuated by the affected receiver radio frequency (RF), intermediate frequency (IF), and base band (BB) filters is sufficiently below the affected receiver noise floor.
System simulation is required for coexistence studies on the interference cases involving UE. This is because the UE positions are not fixed, and they are not expected to transmit with full power most of the time due to power control. Hence using deterministic analysis could result in findings that are too conservative, which in turn lead to unnecessary tight coexistence requirements. System simulation need to be performed based on agreed methodology and parameters, so that results from different companies can be compared directly to draw the conclusions from the studies.
The public safety narrowband (PSNB) system parameters used for Band 26 and PSNB coexistence studies in TR 37.806 [14] are shown in table 5.2.4-1, and some simulation results can be found in clause 7.2 of TR 37.806. These parameters can be considered together with the assumptions provided in clause 5.1 of this TR for the system simulation between HPUE and public safety operation.
Table 5.2.4-1: PSNB system parameters
	 
	Base Station
	Portable

	Carrier frequency
	850 MHz

	Channel bandwidth
	6.25 kHz

	Cell radius
	12 km

	Antenna height
	100 m from ground 
	1.5m

	Lognormal fading
	10 dB

	Antenna gain and antenna pattern
	11 dBi omni-directional
	Antenna gain + body loss =-6 dBi

	Noise figure
	5.7 dB
	9.75 dB

	Transmit power
	45 dBm
(after combiner loss)
	36 dBm

	SNR Threshold
	16.5 dB
	16.5 dB

	Effective Noise Bandwidth (ENBW)
	6.25 kHz
	6.25 kHz

	Noise Floor 
	-130.3dBm / 6.25 kHz
	-126.3dBm / 6.25 kHz

	Sensitivity
	-113.8dBm / 6.25 kHz
	-109.8dBm / 6.25 kHz



Note that the target OOBE from a Band 5 HPUE to the public safety downlink and uplink frequency ranges (for criterion 1), as well as the achievable attenuation on the Band 5 HPUE carrier power at the public safety downlink and uplink receiver filters (for criterion 2), need to be agreed on to evaluate the impact from a Band 5 HPUE on the public safety downlink in 851-861 MHz and the public safety uplink in 806-816 MHz. The simulation methodology and parameters for the system simulation should be further discussed and agreed during the work item (WI) phase.
<End of text proposal>
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