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1 Introduction
In the last meeting the WF [1] on ACS and IBB for FR2 was agreed.
The ACS was agreed to be IAB-MT ACS of 24 dB for 24.24 – 33.4 GHz and IAB-MT ACS of 23 dB for 37 – 52.6 GHz, which are the same values used for the BS.
[bookmark: _GoBack]The wanted signal level (and hence the absolute interferer level) however were still open with eth following options:
· Option 1: [REFSENS + 6 dB]
· Option 2: [REFSENS + 14 dB]

This paper discusses which is more appropriate.
2 Discussion
The ACS requirement is a relative requirement intended to specify (and test) the receivers adjacent channel filter. As the filter cannot be measured directly it is assessed by an adjacent interferes effect on the reference sensitivity level receiver.
If the wanted signal is at a level of X dBm and required a SNR of -1dB to correctly demodulate (to the specified quality metric) than any interferer (plus noise) must be lower than X+1dBm to allow demodulation.
As such it is not important (within) what the wanted signal level is when considering ACS.
There are however considerations to be taken into account. 
· If the wanted signal level is to low then the noise of the receiver influences the measurement. The interferer level if Noise + ACS interference, so if the wanted signal level (and adjacent channel interferer are larger than noise is less relevant.
· The ACS requirement is intended to test the ACS filter – not the RX linearity, therefore the interferer (and wanted signal) must be in the linear range of the receiver. The IBB requirement is intended to test the Rx linearity.

If the wanted signal is REFSENS + 6dB then

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;
-	The total interference power level consists of the noise and the residual adjacent channel interferer levels, as the total level is only 6dB above the sensitivity noise floor, the noise is a significant part of the total interferer, the 4.7dB offset is calculated as follows:
, so	 , 	as Ptotal=PN*+6,
 then 

So

 , f=24.25 – 33.4 GHz,
If the wanted signal level is REFSENS + 14dB then
The offset is:

In this case the noise has very little effect on the total in channel interference level
The total interferer level is:

 , f=24.25 – 33.4 GHz,

It can be noted that both these requirements test the 24dBc ACS requirement.
The larger signal level could perhaps be considered an easier requirement to test as the power levels are higher and hence less susceptible to variation and measurement issues related to the noise floor. However it is not clear that at these power levels we can guarantee that the receiver is still linear. If they are compared to the IBB requirement (which is intended to test in-band linearity)
The IBB blocking level is:	EISREFSENS + 33 + ΔFR2_REFSENS
EISREFSENS is declared value withinn a range based on the antenan gain (G) is can be given as
	
Hence the IBB level is:
	
It can be observed therefore that if the ACS wanted signal is REFSENS + 14dB then the ACS interferer will be higher power than the IBB interferer.
Observation 1: If the ACS wanted signal is REFSENS + 14dB then the ACS interferer will be higher power than the IBB interferer.
In this case it will be RX linearity being tested not the ACS filter capability, whilst it is conceivable that both could be tested at the same time this has not been done before and the 2 requirements and tests have been kept separate.
In order to ensure that the ACS measurement is not affected by any form of non-linearity then the ACS interfere should be kept as far away from the IBB level as possible. With a wanted signal level of REFSENS+6dB the ACS interfere is 5.3dB lower than the IBB interferer, and any 3rd order products (due to potential non-linearity’s) will generate in-channel interference 10.6dB lower. 
As such the level is approx. half way in between the noise floor and the linearity limits so it’s probably the best compromise.
Its noted that the IBB levels used are based on the BS and at this stage the IAB-MT levels have not been agreed, but it is expected hey will be at least as large as the BS, in which case the assumptions made are safe.
Observation 2: REFSENS +6dB is 6dB above the noise floor and the results interfere is 5.3dB below the IBB level as such is approx. half way between the noise floor and the linearity stops.
As REFSENS +6dB is used in BS testing it is known to be feasible and as such makes the best choice for the wanted signal level.
Proposal 1: REFSENS+6 is used as the wanted signal level
3 Summary
This paper looks at the best level at which to defined the wanted (and hence the interferer) signal levels for the ACS requirement. The ACS requirement is calculated as a relative requirements but these cannot be tested directly and hence are translated into absolute wanted and an adjacent channel power levels for the RF requirement specification. As the requirements being considered is the relative difference between the 2 power levels the absolute wanted signal power does not change the requirement but it is important that it is selected at an appropriate level so it is both above the noise flor of the receiver and in the linear range of the receiver.
Looking at eth proposal made in [1] the following observations and proposal are made
Observation 1: If the ACS wanted signal is REFSENS + 14dB then the ACS interferer will be higher power than the IBB interferer.
Observation 2: REFSENS +6dB is 6dB above the noise floor and the results interfere is 5.3dB below the IBB level as such is approx. half way between the noise floor and the linearity stops.
Hence:
Proposal 1: REFSENS+6 is used as the wanted signal level
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