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1. Introduction
In this paper, we discuss our views on general parameters for NR demodulation performance tests.
2. Noc and Es Level
In the RAN4#90 meeting, WF [1] was approved where it was agreed to use per band Noc and Es levels for FR1 fading and noise free tests, respectively. The reasoning behind this agreement was that one of the TE vendors’ claim of only able to transmit maximum power of -23dBm and that for 100MHz BW, fixing the Noc (for Issue1) or Es (for Issue 2) may not be viable within that limit.
In RAN4#90-bis meeting, concerns from RAN5 on using per band Noc for FR1 were brought up and RAN5 also provided their preference of using fixed Noc/Es for FR1 [2] and meeting ended with two options:

· Option 1: Use fixed Noc/Es

· Option 2: Use per band Noc/Es

Below is our analysis of computing Noc/Es for FR1 bands.

Based on REFSENS equation in [3, Section 6.2], we calculated RF noise power for each FR1 band and BW as below:
PnoiseRF (dBm/Hz) = REFSENS – 10*log(BW) + Diversity Gain – SNRREFSENS,

where Diversity Gain = 3dB, SNRREFSENS = -1dB and REFSENS is taken from TS 38.101-1.

Based on our calculations, below are the worst-case RF noise powers for each BW across all SCS and bands:

Table 1: Worst-case RF noise power for each BW across all SCS and FR1 bands

	BW (MHz)
	5
	10
	15
	20
	25
	30
	40
	50
	60
	80
	90
	100

	PnoiseRF (dBm/Hz)
	-159.49
	-159.30
	-151.76
	-155.01
	-159.68
	-159.67
	-160.62
	-160.59
	-160.68
	-160.63
	-160.64
	-160.70


Based on above table, the worst-cases are 15 and 20MHz bandwidths. Then, we computed the Noc and required maximum transmit power using below equations:

Noc = PnoiseRF + 16dB.
Maximum SNR required for 256QAM requirements in FR1 fading tests = 25.3dB.

Maximum Transmit Power needed = Noc + 25.3dB + 10*log(BW).
Therefore, the worst-case Noc = -151.76 + 16 = -135.76dBm/Hz. If we add ~2dB margin to accommodate CA band combinations and future bands and use Noc = -134dBm/Hz, then for 100MHz BW and 25.3dB SNR, maximum transmit power required will be -28.7dBm which still has ~6dB margin from said TE limit of -23dBm. Therefore, we propose the following for Issue1:

Proposal 1: Use a fixed Noc level = [-134] dBm/Hz for FR1 target SNR emulation test cases.
For Issue 2 in WF [1], worst-case PnoiseRF is -151.76dBm/Hz based on above calculations. After adding 35 dB proposed in WF [1], we get an Es of -116.76dBm/Hz. Then, we can add 5dB of margin to accommodate CA band combinations, possible SNR degradation for bands with worse Noc and future bands. That will get an Es of -111.76dBm/Hz. That will result into transmit power of -31.76dBm for 100MHz BW, which is again ~9dB far from said TE transmit power limit of -23dBm. Therefore, we propose the following for Issue2.

Proposal 2: Use a fixed Es level = [-112] dBm/Hz for FR1 noise free test cases. 
Based on above analysis and previous background, we have following views:

· Based on our analysis on values of Noc per band per BW above, we have shown that it is feasible for TE vendors to have enough transmit power for supporting the highest SNR requirement for FR1 PDSCH requirements, while keeping the Noc level 2dB above the worst-case band and BW combination and that still leaves about 6dB of margin from said TE limit of -23dBm for 100MHz BW. 

·    Similarly, for fixed value of Es for SDR tests, above analysis demonstrates that if we pick Es as 5dB above the worst-case Es, that still leaves about 9dB margin from said TE limit for 100MHz BW.

·    TE vendors confirmed they don’t have any issue with the proposed fixed Noc/Es levels.

·    In the RAN5 discussion in last meeting, they discussed that having Noc per band impacts test implementation and using per band Noc was not the case historically in LTE for FR1 demod tests. This was also captured in the meeting minutes:

“Option1 is agreeable to RAN5, and tests the requirement in a band agnostic manner with limited test implementation difficulties as well as verify the goal of the test

RAN5 will wait for the feedback from RAN4 based on this RAN5 understanding.”

·   RAN5 did not make the final decision on this issue because they wanted RAN4 to take their preference into account when making the final decision in RAN4 and we would like to respect their preference.

· 
In LTE, fixed Noc level was used even though LTE also had a large span across Noc for different bands and bandwidths.

· 
If we go with per band approach, RAN5 will have to define a big table of Noc for all FR1 bands and band combinations and will have to maintain it in every new release. This is a big overhead for RAN5 spec.

Based on above arguments, we think that it is feasible to use fixed Noc/Es while keeping reasonable margins for TE vendors and for future bands. Therefore, we don’t want to complicate the test setup and agree to use fixed Noc/Es values for FR1 in RAN4 as per RAN5’s preference. We propose the following:
Proposal 3: Use fixed Noc/Es values for FR1 demodulation performance tests.

3. Conclusions
This paper proposes our views on Noc/Es for FR1 demodulation performance tests. Following has been proposed:
Proposal 1: Use a fixed Noc level = [-134] dBm/Hz for FR1 target SNR emulation test cases.
Proposal 2: Use a fixed Es level = [-112] dBm/Hz for FR1 noise free test cases. 

Proposal 3: Use fixed Noc/Es values for FR1 demodulation performance tests.
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