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1 Introduction
There are currently 2 frequency ranges defined for NR. For FR1 currently all frequencies use the same ALIR requirements, these are historically based in co-location studies 2GHz. For FR2 there are 2 frequency ranges defined currently each with a different ACIR requirement.

Whilst any final ALIR values should be based on co-location studies this paper hypothesizes using the known data points as to approximate requirements systems may need in the 7-24GHz region.
2 Discussion
2.1 Downlink
Currently the BS ALCR and the UE ACS are:

	 

 
	FR1
	FR2

	
	0.7 to 6GHz
	24 to 33 GHZ
	37 to 52 GHz

	ACS
	dB
	33
	23
	22

	ACLR
	dB
	45
	28
	26

	ACIR (calc)
	dB
	32.73
	21.81
	20.54


The FR2 values are based on simulation done at 30GHz and 45GHz, the FR1 value are based on 2GHz.

Clearly to get accurate estimations on the ACLR for the range 7 to 24GHz the co-existence simulations would need to be carried out – and this is perhaps not part of the SI?
But it’s clear that the ACIR value would be somewhere between 33 and 22dB. 

Thera re a number of key things which change with frequency

PL, Antenna gain, output power, receiver NF etc…
However it is shown with AAS the total radiated power is a better guide interference than specific EIRP, and the simulations are done looking at relative interference rather than absolute levels, therefore it is likely the PL will be the greatest contributor to the variation in ACIR. The variation in ACIR is equal to approx. half the variation in PL (or the log of frequency)
It is not suggested that this relationship is used instead of doing a proper co-location analysis however this relationship does give an indication prior to that work being done.
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Figure 1. ACIR (3 points) vs FSPL/2

This curve fit implies that there may be a greater difference between the ACIR values than a linear interpolation may suggest (it also implies that using the same value for all FR1 frequencies may be too strict).
If the ACLR is related to the log of frequency then if the frequency range is split up then it is perhaps more sensible to split it in logarithmic parts rather than linear. (e.g. 7 to 10GHz, 10 to 15GHzm and 15 to 24GHz).4

2.2 Uplink

For the uplink the following values of BS ACS and UE ACLR are currently used.
	 

 
	FR1
	FR2

	
	2GHz
	24 to 33 GHZ
	37 to 52 GHz

	ACS
	dB
	45
	24
	23

	ACLR
	dB
	31
	17
	16

	ACIR
	dB
	30.83
	16.21
	15.21


The values are slightly different but once again a logarithmic curve is the closest fit.
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2.3 Summary
The process of co-location simulation and selection of ACIR values is complex and ultimately requires some compromise and averaging of values presented by different companies. 
In TR 38.803 the results for FR2 co-location analysis are presented, one example is for 30GHz DL where the following 5%-tile results are collected:
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The range between the different scenarios and different companies is very large (22dB) with up to 15dB variation between scenarios and 19dB between different companies for the same scenario. 

The final agreed value for this data was 21.8dB.

As such it’s not clear that any mathematical curve fitting is appropriate, and even if it is the curve fitting shown in this paper is very simplistic. However the methodology for each frequency study was similar and the decision making process was also similar, we have 3 points so can at least use this to make some early ‘ball park’ estimates.
Based on the square law curve fitting in the examples above the approximate values can be observed

	DL

	 
	FR1
	7 to 24 GHz
	FR2

	 
	2GHz
	7 to 10 GHz
	10 to 15 GHz
	15 to 24 GHz 
	24 to 33 GHZ
	37 to 52 GHz

	ACS (UE)
	33
	27
	26
	24
	23
	22

	ACLR (BS)
	45
	37
	36
	34
	28
	26

	ACIR
	32.7
	26.6
	25.6
	23.6
	21.8
	20.5


	UL

	 
	FR1
	7 to 24 GHz
	FR2

	 
	2GHz
	7 to 10 GHz
	10 to 15 GHz
	15 to 24 GHz 
	24 to 33 GHZ
	37 to 52 GHz

	ACS (BS)
	45
	34
	32
	31
	24
	23

	ACLR (UE)
	31
	24
	22
	21
	17
	16

	ACIR
	30.8
	23.6
	21.6
	20.6
	16.2
	15.2


It is not suggested that these values are adopted without a proper co-existence study, however they are useful when studying other RF parameters (such as TX IMD) and also when deciding how many frequency ranges need to be studied in detail.
3 Conclusion
In this contribution the existing ACIT values for FR1 and FR2 have been examined and curve fitting has been used to estimate approximate values appropriate for the range 7-24GHz.

These values are not proposed for ACIR without doing further co-existence studies but are useful approximations when looking at other RF parameters and deciding how many frequency ranges should be studied in the 7-24GHz region.

In this case 3 ranges are proposed with approximate log scaling due to the nature of the ACIR curve fitting.
· 7 to 10GHz

· 10 to 15 GHz

· 15 t0 24GHz
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