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Introduction
[bookmark: _GoBack]In RAN4#97-e the discussion on demodulation requirements was started.
One contribution [1] opened the discussion concerning the OTA link budget for demodulation requirement testing in the 47GHz band. The FR2 OTA testability of higher demodulation performance SNR levels was a point of much debate in NR_newRAT, hence we agree that this topic needs a thorough check.
Ultimately the above-mentioned contribution concluded the new 47GHz band as being testable w.r.t. demodulation requirements, at least with reduced margins. It was further requested to verify the results until RAN4#98-e.



Discussion

Re-use of demodulation requirements for 47GHz
In Rel-15, BS demodulation requirements were defined for FR2 without limitation, i.e., they are valid for up to 52.6 GHz.
UE demodulation requirements were defined for FR2 under the limitation of FDL_high not exceeding 40 GHz as captured in TS 38.101-4.
Simulation alignment for FR2 was carried out at 
· 30GHz carrier frequency for BS demodulation [2].
· 29.55GHz carrier frequency for UE demodulation [3]

Higher carrier frequencies increase pathloss, but do not significantly impact the performance of the demodulation performance, given equal SNR at the demodulator input. This is assuming that correlation effects etc. of the propagation channel do not meaningfully change between the considered carrier frequencies. 
SNR values for demodulation performance are defined at the demodulator input branches for demodulation minimum performance requirements.
Hence, no difference in demodulation performance is expected when changing from 40GHz to 47GHz.
One company has verified this understanding also with simulations [1].
Existing demodulation minimum performance requirements are reusable for 47GHz band.


OTA testing limitations in FR2
In NR_newRAT the BS demodulation requirements defined for FR2 OTA base stations were assumed to be testable up to a 20dB SNR level [4].
Taking the UE demodulation SNR range calculation from TR 38.810 V16.5.0, as a basis, we observe that:
· Increasing carrier frequency from 43.5GHz to 47GHz, increases the free space path loss from -62.3dB to 63.1dB.
This increase of less than 1dB in itself does not impact the link budget enough to limit testability in FR2 OTA for the 47GHz band. However, it is not immediately obvious, if other in OTA testing link budget, when going 43.5GHz to 47GHZ; in particular the UE Refsens will likely be up to 2dB worse.


UE demodulation SNR range
The prior paper [1] used the “Spreadsheet 2 - Demod SNR range calculator-g50.xls” from TR 38.810, to establish the link budget for UE demodulation SNR range.
We assume that the goal was to check the worst case of 120kHs SCS and 200MHZ of channel bandwidth.
However, to check this case, we would have configured the link budget as follows:
[image: ]
Figure 1: “Spreadsheet 2 - Demod SNR range calculator-g50.xls” for 120kHs SCS and 200MHZ of channel bandwidth.
Main differences include the usage of the “DFF 200MHz” sheet, as well as the extension of the pathloss to 47GHz.
Further changes that are furthermore required are the adaptation of UE Refsens to the values currently under discussion in this WI.
Hence, we already see an important reduction maximum allowable BB SNR (13.4dB).
In our understanding of the UE demodulation SNR range calculation tools, the maximum allowable BB SNR is reduced from the previously estimated 20dB to 13.4dB.

In order to re-use the current UE demodulation performance numbers, one could limit the maximum testable CBW to 50MHz, or limit the testable SNR to 14dB.
Given that the UE demodulating SNR range requires more discussion, we assume the same is true for BS demodulation ranges (also covered in [1]).
RAN4 to continue discussing the OTA demodulation performance testing limitations for the 47GHz band during RAN4#98.



Conclusion
In this contribution we have expressed our views on the 47GHZ band OTA link budget for demodulation requirement testing.
We have made the following observations and proposals:

Re-use of demodulation requirements for 47GHz
1. Existing demodulation minimum performance requirements are reusable for 47GHz band.

OTA testing limitations in FR2
1. In our understanding of the UE demodulation SNR range calculation tools, the maximum allowable BB SNR is reduced from the previously estimated 20dB to 13.4dB.
RAN4 to continue discussing the OTA demodulation performance testing limitations for the 47GHz band during RAN4#98.
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