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In RAN4 #100-e meeting it was agreed to extend applicable carrier frequency range of existing DL 256QAM Rank 1, 64QAM Rank 2 and 16QAM Rank 1 with Enhanced receiver type 1 requirements to band n262 with an additional margin compared to bands with lower carrier frequencies [1]. Based on provided evaluations results, 0.5 dB margin was agreed for 64QAM and 16QAM corresponding tests. Same time additional analysis for 256QAM is needed because its performance is more sensitive to phase noise impact. That is why there was suggestion to take into account results with additional phase noise models.
In this paper we provide corresponding evaluations with agreed simulation assumptions and discuss 256QAM requirements applicability based on the obtained results. 
Discussion
Example 2 UE model from TR 38.803 was considered as a baseline model for Rel-15/16 analysis for requirements definition. From performance perspective it is the worst model among officially discussed models in 3GPP. Therefore, this model is the reasonable assumption for minimum performance requirements definition. 
However, this model might not reflect modern RF characteristics since it was proposed at the beginning of Rel-15. New PN models were proposed during the above 52 GHz SI discussion. In general, they have much better characteristics which is especially important if we want to support high order modulations in high carrier frequency bands. In this case model from R4-2010176 [2] was proposed last meeting as additional model to Example 2 UE model for the analysis of DL 256QAM requirements applicability for band n262.
Power Spectral Densities (PSD) of the considered models are presented on the left side of Figure 1. As we see, Example 2 UE model has better characteristics on a low frequency range and worse in a high frequency range.
Power at low frequency offset range (up to SCS) leads to a Common Phase Error (CPE) shift for all subcarriers in the signal spectrum. Power at high frequency offset range (higher than SCS) leads to orthogonality loss over subcarriers due to the Inter Carrier Interference (ICI) effect.
At least, CPE compensation algorithm is a baseline assumption from Rel-15 on phase noise impact mitigation. On the right side of Figure 1 we show phase noise PSD with and without CPE correction. CPE correction allows to significantly reduce phase noise power at low frequency offset range. Comparing two considered phase noise models we can expect that with CPE correction algorithm example 2 UE model will induce higher degradation in a useful signal due to higher power at the high frequency offset range.
Observation #1: Example 2 UE model induces higher degradation to the useful signal under baseline Rx processing assumptions.
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	Figure 2. Phase noise power spectral density



In Figure 2 we provide link-level results for the agreed 256QAM Rank 1 requirements on verification. UE with only CPE correction was considered. Performance comparison at 39GHz vs 48.2 GHz carrier frequency is provided. The differences at 70% max throughput between different carrier frequencies are summarized in Table 1.
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	Figure 2. Demodulation performance at 39GHz and 48.2GHz carrier frequencies




Table 1. Demodulation performance difference between 39GHz and 48.2 GHz at 70% @max throughput 
	Scenario
	Example 2 UE model
	Model from R4-2010176

	Performance difference, dB
	1.6
	0.8



Observation #2: There is not a negligible performance difference between scenarios with 39GHz and 48.22GHz carrier frequencies:
· 1.6 dB difference is observed with Example 2 UE model
· 0.8 dB difference is observed with phase noise model from R4-2010176
Based on the obtained results additional performance margin should be assumed to apply current 256QAM performance requirements to band n262. Taking into account that Example 2 UE model is too pessimistic to be considered for 256QAM operation at high carrier frequencies we suggest applying 1dB margin on top of the current requirements.
Proposal #1: 	Consider 1 dB additional margin for TS 38.101-4 Table 7.2.2.2.1-3 Test 1-4 to extend applicable carrier frequency range to band n262. 
Conclusion
In this paper we have provided our view on demodulation performance requirements extension to 47GHz frequency bands. In summary we made the following proposals:
Proposal #1: 	Consider 1 dB additional margin for TS 38.101-4 Table 7.2.2.2.1-3 Test 1-4 to extend applicable carrier frequency range to band n262. 
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