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1 Introduction
The BS ACLR value is derived, along with the UE ACS requirement from the downlink ACIR co-existence simulations. During the 7 to 24GHz study item there will be no co-existence simulations carried out, however there are some things which we can study about the ACLR which are discussed in this paper.
2	Discussion
2.1 FR1 and FR2
BS ACLR requirements are derived, along with the UE ACS requirements from the downlink co-existence simulations. The simulations provide an ACIR value which is then shared between the BS ACLR and the UE ACS with the bias on the UE ACS being the less strict requirements so that UE complexity can be kept at a minimum. Where:

FR1 requirements are currently based on co-existence simulations done at 2GHz, the same value is valid for the whole FR1 frequency range.
The BS ACLR is 45dBc and the UE ACS is 33dBc, hence the ACIR is:

In this case the UE has been allocated almost the entire ACIR budget.
For FR2 ACLR requirements are different depending on the frequency range, the co-existence simulations were carried out at 3 different mm wave frequencies (30,45 and 75GHz) and have been documented in TR 38.803
	 
	from TR 38.803
	TS 38.104 / TS 38.101

	 
	30GHz
	45GHz
	70GHz
	24.25 – 33.4 GHz
	37 – 52.6 GHz

	UE ACS (dB)
	22.5
	21.5
	20.5
	23
	22

	BS ACLR (dB)
	27.5
	25.5
	23.5
	28
	26

	ACIR (dB)
	21.3
	20
	18.7
	 
	 



In this case the balance between ACLR and ACS is not so heavily biased in the favour of ACS (as achieving high ACLR at FR2 is difficult even for the BS).

From the FR1 and FR2 requirements we can make a number of observations:
Observation 1: ACIR is frequency dependent and reduces as frequency increases
Observation 2: ACIR is distributed between BS ACLR and UE ACS with most of the budget (70 to 95%) being allocated to UE ACS
Observation 3: The ACIR requirement has an approximately logarithmic relationship to frequency.
It can also be noted that the FR1 co-existence simulation was based on a conventional non-AAS BS (with 3 sectored sites). It was shown in the AAS work that the same BS ALCR requirement was suitable for AAS systems with beam forming, however this study only investigated BS ACLR and not the whole ACIR case, the UE ACS was fixed as the UE’s were not changing. The conclusion being that 45dBc was suitable for AAS systems also. There were 2 main reasons for this:
- The adjacent channel noise was analysed with both full correlations (beam formed) and zero correlation (element pattern). 
-  The bulk of the ACIR budget is allocated to the UE so the BS ACLR does not affect the overall throughput significantly until it is very bad (approaching the UE ACS levels)
Observation 4: If required non-AAS and AAS BS should both be considered.
2.1 7 to 24GHz
It is clear that ACLR values for frequencies in the 7 to 24GHZ region will need to be finalized during the WI by doing co-existence simulations. However observation of previous co-existence simulations shows that there is an approximately logarithmic relationship between ACIR for 5% throughput degradation and frequency.


This can be somewhat explained by the increase in path loss, FSPL has a log squared relationship to frequency however the scenario is more complex than looking at the FSPL alone a there are a number of changing and interrelated valuables:
· PL increases by approx. 20 log
· Due to higher PL cells are smaller so average distance to UE is smaller (hence lower PL)
· BS Antenna gain is higher
· BS total output power drops with frequency
· UE’s antennas are directional
· UE NF is higher.
Some of these factors increase the effect of ACIR and some decreases it, as such it is necessary to decide on parameters and carry out the co-existence simulations when operating bands are decided. It is likely however that even at 7GHz the ACLR requirement could be approx. 6dB or more lower than the current FR1 requirement, as such it is important that lower values for ACIR and hence BS ACLR are considered for the 7 to 24GHz range. 
As the 7 to 24GHz range covers almost 3 octaves then there may be up to 3 (or more) different ACIR (and hence BS ACLR) values set within the range.
The split between BS ACLR and UE ACS should also be decided on an operating band specific basis based on the relative difficulty in implementing each in the BS and UE respectively.
Summary
The FR1 and FR2 ACIR and BS ACLR values have been considered and the method of their derivation discussed, with the following observations:
Observation 1: ACIR is frequency dependent and reduces as frequency increases
Observation 2: ACIR is distributed between BS ACLR and UE ACS with most of the budget (70 to 95%) being allocated to UE ACS
Observation 3: The ACIR requirement has an approximately logarithmic relationship to frequency.
Observation 4: If required non-AAS and AAS BS should both be considered.
Whilst it will be necessary to carry out co-existence analysis for any new operating bands within the 7 to 24GHz range it is clear that the required ACIR (and hence BS ACLR) will be lower.
As the 7 to 24GHz range covers almost 3 octaves there may be up to 3 different ACIR requirements set in the range.
The split between BS ACLR and UE ACS should also be decided on an operating band specific basis based on the relative difficulty in implementing each in the BS and UE respectively.
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