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1. Introduction
In RAN4#97-e, whether ACLR and ACS for 70GHz derived from co-existence simulation in TR 38.803 can be applicable for 52.6-71GHz was discussed[1,2], but there was no consensus. The decision relies on if the co-existence simulation parameters for 70GHz still make sense. In this contribution, we provide our views on some parameters of the co-existence study for 52.6-71GHz and try to have some clear view.
2. Discussion
From our understanding, many co-existence simulation assumptions for 52.6-71GHz can be same as those used for 70GHz in TR 38.803[3]. However, looking at system simulation assumptions in TR 38.808[4], Some important parameters, for example carrier frequency, bandwidth, BS and UE max TX power, BS and UE antenna model, BS and UE noise figure, are different with those for 70GHz in TR 38.803. We went through some of them to see if the difference should be paid attention and if there’s some expected impact for the co-existence simulation results.
Carrier frequency
The carrier frequency difference between TR 38.803 and TR 38.808 is summarized in Table 2-1. 
Table 2-1: Carrier frequency difference between TR 38.803 and TR 38.808
	
	TR 38.803
	TR 38.808

	Carrier frequency
	70GHz
	60GHz
Optional:70GHz



From RF perspective, 70GHz path loss and hardware challenge are larger than 60GHz. The ACLR/ACS requirement for 70 GHz may be less stringent than 60 GHz, or at least the same as 60 GHz. So 70 GHz carrier frequency assumption is ok for above 52.6 GHz, 60 GHz can also be an extra choice if it’s also considered a typical center frequency.
Observation 1: The 70GHz carrier frequency assumption in R15 NR co-existence simulation is applicable for 52.6-71GHz study, 60 GHz can also be considered as an extra choice.
Bandwidth
The bandwidth difference between TR 38.803 and TR 38.808 is summarized in Table 2-2. 
Table 2-2: Bandwidth difference between TR38.803 and TR 38.808
	
	TR 38.803
	TR 38.808

	Bandwidth
	200MHz
	2000 MHz
400 MHz 



The CBW is not decided yet for 52.6-71 GHz, but the maximum CBW will be much larger than current FR2 bands according to the current discussion. We’re not very clear if large CBW such as 1.6 GHz or 2GHz has much impact to co-existence simulation results. However, this is the first time in RAN4 to study such large CBW, there should at least some discussion to see the impact.
Observation 2: Large CBW assumption for above 52.6 GHz may have some impact to the co-existence simulation.
BS and UE antenna modelling
The BS and UE antenna modelling difference between TR 38.803 and TR 38.808 is summarized in Table 2-3. The Antenna element radiation pattern difference between TR 38.803 and TR 38.808 is summarized in Table 2-4.
Table 2-3: BS and UE antenna modelling difference between TR 38.803 and TR 38.808
	
	
	TR 38.803
	TR 38.808

	
	
	Indoor
	Dense urban
	Indoor
	Dense urban

	BS
	(Mg, Ng, M, N, P) 
	(1, 1, 8, 16, 2)
	(1, 1, 8, 16, 2)
	(1,1,4,8,2)
Optional:
(1,1,8,16,2)
	(1,3,8,16,2)
Note: 3 Panel single sector gNB with {0,+120,-120} degree boresight orientations. The gNB will only utilize 1 panel at given moment.

	
	(dv, dh)
	(0.5λ, 0.5λ)
	(0.5λ, 0.5λ)
	(0.5λ, 0.5λ)
	(0.5λ, 0.5λ)

	
	Antenna element gainGE,max
	5dBi
	8 dBi
	5 dBi
	5 dBi

	
	Antenna element radiation pattern
	Table 5.2.3.2.3-1 of TR38.803
	Table 7.3-1 of TR38.901
	Table A.2.1-7 of TR38.802 for ceiling mount
	Table 7.3-1 of TR38.901

	
	Array gain per polarization per pannel
	26dBi
	29dBi
	20dBi
Optional:
26dBi
	26dBi

	UE
	(Mg, Ng, M, N, P) 
	(1, 1, 2, 2, 2)
	(1, 1, 2, 2, 2)
	(1,2,2,2,2)
Optional:
(1,2,4,4,2)
	(1,2,2,2,2)
Optional:
(1,2,4,4,2)

	
	(dv, dh)
	(0.5λ, 0.5λ)
	(0.5λ, 0.5λ)
	(0.5λ, 0.5λ)
	(0.5λ, 0.5λ)

	
	Antenna element gainGE,max
	5dBi
	5dBi
	5 dBi
	5 dBi

	
	Antenna element radiation pattern
	Table A.2.1-8 of TR38.802
	Table A.2.1-8 of TR38.802
	Table A.2.1-8 of TR38.802
	Table A.2.1-8 of TR38.802

	
	Array gain per polarization per pannel
	11dBi
	11dBi
	11dBi
Optional:
17dBi
	11dBi
Optional:
17dBi



Table 2-4:  Antenna element radiation pattern difference between TR 38.803 and TR 38.808
	Antenna element radiation pattern in Table 5.2.3.2.3-1 of TR38.803
	Antenna element vertical radiation pattern (dB)
	


	
	Antenna element horizontal radiation pattern (dB)
	


	
	Combining method for 3D antenna element pattern (dB)
	


	Antenna element radiation pattern for ceiling-mount  in Table A.2.1-7 of TR38.802
	Antenna element vertical radiation pattern (dB)
	


	
	Antenna element horizontal radiation pattern (dB)
	


	
	Combining method for 3D antenna element pattern (dB)
	




The antenna size assumption (Mg, Ng, M, N, P) in TR 38.803 is more appropriate than TR 38.808 because larger antenna size is needed for higher frequency. The assumed antenna element gain GE,max for BS for dense urban in TR 38.808 is 5 dBi, which is more reasonable than 8dBi in TR 38.803 considering element spacing (0.5λ, 0.5λ). Ceiling mount is considered in TR 38.808, which leads to different antenna element radiation pattern compared with the pattern in TR 38.803. The antenna model as a whole may impact the beamforming performance thus may have some impact with the co-existence simulation. It’s not easy to estimate the antenna model’s impact to the co-existence simulation results before the simulation is conducted.
Observation 3: Antenna element gain, antenna element radiation pattern and ceiling mount scenario may need to be discussed for 52.6-71 GHz. It’s not easy to say if the simulation results will change a lot with new antenna model assumption.
BS and UE max TX power
The BS and UE TX power difference between TR 38.803 and TR 38.808 is summarized in Table 2-5.
Table 2-5: BS and UE max TX power difference between TR 38.803 and TR 38.808
	
	TR 38.803
	TR 38.808

	
	Indoor
	Dense urban
	Indoor
	Dense urban

	BS max TX power
	23dBm
	33dBm
	40 dBm EIRP
Optional: 60 dBm EIRP

Maximum TxP adjusted to meet EIRP limits
	40 dBm EIRP 
Optional: 60 dBm EIRP

Maximum TxP adjusted to meet EIRP limits

	UE max TX power
	23dBm
	23dBm
	25 dBm EIRP with 21 dBm max TxP

Optional: 40dBm EIRP with 21 dBm max TxP
	25 dBm EIRP with 21 dBm max TxP

Optional: 40dBm EIRP with 21 dBm max TxP



When R15 co-existence simulation was conducted, the BS/UE output power requirements were not decided yet. The assumption capability was assumed much larger than the final requirements, especially for UE. TR 38.808 assumes EIRP capability, which is more reasonable when two NR releases have been finished. From that aspect, the assumption in TR 38.808 is more reasonable at least the EIRP assumption is correct from RF perspective. However, it’s very similar with the antenna model parameters that the impact to the co-existence simulation’s final result can’t be easily estimated without the real simulation.
Observation 4: The BS/UE output power assumption in TR 38.803 is more optimistic than the real capability. New approach such as EIRP assumption in TR 38.808 may be more appropriate. It’s hard to estimate the impact to the simulation results.
BS and UE noise figure
The BS and UE noise figure difference between TR38.803 and TR38.808 is summarized in Table 2-6. 
Table 2-6, BS and UE noise figure difference between TR38.803 and TR 38.808
	
	TR 38.803
	TR 38.808

	Noise figure
	BS: 13
UE: 15 dB
	1) Referring to ETSI technical report TR 101 854, NF is in range of 10 – 13 dB.
2) Referring to the system level evaluation assumptions in annex A, BS: 7 dB, UE: 10 dB (13 dB optionally).



Noise figure is not decided yet but we think the assumption in TR 38.803 can be used as a starting point. Thus this parameter is not a big problem for the simulation in TR 38.803.
Observation 5: Noise figure assumption in TR 38.803 can be reused for co-existence simulation for 52.6-71GHz.
From the above analysis, large CBW, antenna model and BS/UE output power need to be reviewed if R15 NR co-existence simulation results are reused by 52.6-71 GHz. Conducting co-existence simulation is technically safer to decide the requirements but the simulation work is complicated and very time consuming. RAN4 should have some decision on this to further discuss the related requirements.
Proposal: RAN4 should decide how to handle the co-existence simulation for 52.6-71 GHz as soon as possible in order to further discuss the related requirements.
3. Conclusion
In this contribution, the some parameters of the co-existence study for 52.6-71GHz are discussed. The following observations and proposals are summarised as below:
Observation 1: The 70GHz carrier frequency assumption in R15 NR co-existence simulation is applicable for 52.6-71GHz study, 60 GHz can also be considered as an extra choice.
Observation 2: Large CBW assumption for above 52.6 GHz may have some impact to the co-existence simulation.
Observation 3: Antenna element gain, antenna element radiation pattern and ceiling mount scenario may need to be discussed for 52.6-71 GHz. It’s not easy to say if the simulation results will change a lot with new antenna model assumption.
Observation 4: The BS/UE output power assumption in TR 38.803 is more optimistic than the real capability. New approach such as EIRP assumption in TR 38.808 may be more appropriate. It’s hard to estimate the impact to the simulation results.
Observation 5: Noise figure assumption in TR 38.803 can be reused for co-existence simulation for 52.6-71GHz.
Proposal: RAN4 should decide how to handle the co-existence simulation for 52.6-71 GHz as soon as possible in order to further discuss the related requirements.
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