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Introduction
This contribution is addressing the action item captured in the last WF on feasible SNR range. 
Discussion
In the last WF [1], the following action item was captured
	· Study feasible SNR ranges for 3D MPAC
· Provide FR2 SNR analysis based on whole 3D-MPAC system


[bookmark: _GoBack]This paper presents sample SNR ranges for an FR2 OTA while leveraging the analyses done for NR FR2 Demodulation in [2] The SNR calculation is adopted for 43.5GHz while assuming requirements from n260 (due to the lack of n259 requirements in [3]). The results for a single probe are tabulated in Table 1 (and attached as separate spreadsheet).
[bookmark: _Ref33462357]Table 1. SNR calculation for single-probe setup at 43.5GHz
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The analyses show that the maximum achievable SNR is 17.4dB for a single probe setup.
[bookmark: _Ref33462306]Observation 1: For a single-probe setup, the maximum achievable SNR is ~17.4dB. 
When considering an NR FR2 MIMO MPAC setup with N probes, additional assumptions are needed to determine the increase in SNR due to multiple probes. In the simplest approximation used in this contribution, we consider the intersection of the UE pattern with the DL signals received from a subset of the N probes, i.e., some DL probes will be located in areas of poor UE antenna pattern. If the UE had omnidirectional pattern, the SNR improvement could be estimated as 10*log10(N). However, due to the very directional nature of the UE antenna pattern, e.g., PC3 devices were assumed to have an 8x2 antenna array configuration for MU analyses. 
In the following, we are assuming that the UE performance towards one probe is meeting REFSENS requirement (assuming no fading), while UE performance towards two additional probes is within 2dB of REFSENS (assuming no fading). These assumptions therefore yield an SNR improvement of ~3.5dB.
[bookmark: _Ref33462307]Observation 2: The SNR increase due to the multi-probe configuration for the simplified assumption used in this contribution is ~3.5dB. 
Thus, the estimated maximum achievable SNR for the N probe system with the assumptions made in this contribution is ~20.9dB. 
[bookmark: _Ref33462308]Observation 3: The estimated maximum achievable SNR for the N probe system with the assumptions made in this contribution is ~20.9dB. 
Conclusion
The following observations and conclusions were made in this contribution.
Observation 1: For a single-probe setup, the maximum achievable SNR is ~17.4dB.
Observation 2: The SNR increase due to the multi-probe configuration for the simplified assumption used in this contribution is ~3.5dB.
Observation 3: The estimated maximum achievable SNR for the N probe system with the assumptions made in this contribution is ~20.9dB.
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Baseband Comment

pW/Hz dBm/Hz fW/Hz dBm/Hz fW/Hz Ratio

Specified UE Refsens, dBm/ChBW -82.7 EIS

PC3, n260, 100MHz 

from 38.101-2 Table 7.3.2.3-1

UE multi-band relaxation factor, dB 2.0 Largest PC3 value of ∑MBp from 38.101-2 Table 6.2.1.3-4, rounded

 - Subcarrier spacing, kHz 120.0

 - #PRBs 66.0 38.101-2 Table 5.3.2-1, 120kHz SCS, 100MHz Ch BW

 - Subcarriers per PRB 12.0

 - SNR at which Refsens applies, dB -1.0

UE thermal noise, dBm/Hz 0.1127 0.26 -159.5

Allowed noise increase dB 1.26 1.0

Wanted noise Noc, dBm/Hz 1.48 -88.3 -96.3 0.4467 -153.5

Wanted noise Noc, dBm/15kHz -111.7

Wanted noise Noc dBm/SCS -102.7

Total noise, dBm/Hz 0.5594 -152.5

Target baseband SNR, dB 17.4

Wanted signal, dBm/Hz 101.80 -69.9 -77.9 -135.1

Wanted signal Es, dBm/SCS -84.3

Wanted signal/wanted noise, dB "SNR" 18.4 18.4 18.4

Free space path loss, dB -62.7 Min. range length assumed to be 0.75m

Probe Antenna gain, dB 12.0

Test system DL setting uncertainty, +/-dB  6.0 As agreed for RAN5 signalling test in TS 38.508

Beam peak search procedure/meas error -0.5

Value in [ ]. 0.5dB is uncertainty for measurement grid error for IFF and 

DFF. Influence of beam peak search procedure is FFS.

Cable loss, dB -8.0

Backoff from P1dB -13.0

TE Power amplifier 1dB compression, dBm 23.0

Channel BW for #PRBs, MHz 95.04 66.0 38.101-2 Table 5.3.2-1, 120kHz SCS, 100MHz Ch BW

Wanted signal + headroom, dBm/Ch BW 22.9

Requirements and allowed noise increase

Parameters specified at Reference Point

Applied Signal and applied noise

At TE Amp output At Probe Ant. input At Reference point

Refsens SNR from R4-1804589

Test system parameters, from TR 38.810 v16.0.0


