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1 Introduction
In the last meeting (RAN4#94e-bis) the WF [1] on the in-band selectivity requirements was approved many of the issues around the ACS and IBB blocking requirements are cleared up however there remains the issue of the ACS wanted signal level there remain some open issues 
1. FR2 IAB-MT ACS wanted signal power:
a. For LA IAB-MT consider;
i. REFSENS + 14dB as the wanted power
ii. REFSENS +6 dB as wanted power  
These will be further discussed in this paper.
2 Discussion
ACS is essentially a relative requirement, the intention of the requirement is to test the BB filter which provides the adjacent channel filtering. The filter is not tested directly by a frequency sweep as it is embedded in the receive, the test method checks that a wanted signal can be correctly demodulated in the presence of an interferer in the adjacent channel. The intention being that the interferer is filtered sufficiently so that the SNR of the received signal is sufficient to achieve the required throughput criteria.
As such the exact level of the wanted and the interfering signal is not vital as long as 2 criteria are met:
1. The signals are sufficiently above the noise floor so the residual adjacent channel noise is not dominated by the receiver thermal noise
2. The signals are in the linear region of the receiver so the on channel noise is not dominated by non linearity’s (2nd or 3rd order products) generated prior to filtering  

Starting with the wanted signal level the correct interferer level can be calculated as follows:

Where:
-	BW is wanted signal bandwidth in Hz, e.g. 66PRB for 50 MHz SCS: 60 kHz;
-	NF is noise figure which is agreed as 10 dB within 24.25 – 33.4 GHz, 12 dB within 37 – 52.6 GHz;
-	G is dependent on the mmWave receiver antenna gain and other factors for OTA REFSENS requirement;
-	ACS for 50 MHz BS channel bandwidth is agreed as 24 dB within 24.25 – 33.4 GHz, 23 dB within 37 – 52.6 GHz;
- OFFSET , is the offset calculated based on the wanted signal offset over the noise floor.

Taking the 2 suggested wanted signal levels:
REFSENS +14dB
The offset is:

The total interferer level is:

 , f=24.25 – 33.4 GHz, 
 , f=37 – 52.6 GHz,
REFSENS +6dB
The offset is:

The total interferer level is:

 , f=24.25 – 33.4 GHz,
 , f=37 – 52.6 GHz,
In both cases the effect of the IAB-MT noise floor is taken into account so both are acceptable in terms of the power end of the restriction.
Observation 1: Both wanted signal levels are large enough to avoid issue with system noise floor
For the linearity the in band blocking (IBB) can be used as an indication the receiver performance, it was agreed in the WF to use the UE in-band blocking requirements:
These use a wanted signal of REFSENS +14dB and an interferer of REFSENS+35.5dB (f=24.25 – 33.4 GHz) and REFENS+34.4dB (f=37 – 52.6 GHz).

To compare the interference levels 
	

IM=2dB, SNR =-1dB so the ACS power can be written with respect to REFSENS as:

So we have 
IBB interfere level = REFSENS+35.5dB
ACS (REFSENS+14) level = REFSENS-1 + 24 +13.8 = REFSENS+37.8dB
ACS (REFSENS+6dB) level = REFSENS-1 + 24 + 4.7 = REFSENS+27.7dB
It can be seen that if REFSENS+14dB is used as the ACS wanted signal the ACS interferer is larger than the IBB interferer.
Observation 2: If REFSENS +14dB is used for the ACS requirement the ACS interfere is 2.3dB larger than the IBB interferer.
Observation 3: If REFSENS +14dB is used as the ACS wanted signal the receiver linearity may cause the filter test to fail.
This is less a problem for the UE specifications as the ACS relative requirement is lower and hence the ACS interfere is smaller and is same level as the IBB interferer.
Proposal: Use REFSENS +6dB for the ACS wanted signal
3 Summary
The absolute ACS interferer levels have been studied with the 2 proposed wanted signal and compared to the noise floor and the linearity of the receiver, the following observations have been made:
Observation 1: Both wanted signal levels are large enough to avoid issue with system noise floor
Observation 2: If REFSENS +14dB is used for the ACS requirement the ACS interfere is 2.3dB larger than the IBB interferer.
Observation 3: If REFSENS +14dB is used as the ACS wanted signal the receiver linearity may cause the filter test to fail.
And hence we make the following proposal
Proposal: Use REFSENS +6dB for the ACS wanted signal
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