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1. Introduction
This contribution regards the ongoing discussion on Demodulation requirements for the Rel.17 NR extension to 71 GHz (FR2-2), introduced in the WID [1]. 
The proposals listed will address the open topics collected in the previous’ meeting WF document [2].
General UE Demodulation Requirements
Test Scope
During the last RAN4 meeting (R4#103-e, May 2022) the issue of testability for UE Demod Requirements in FR2-2 (band n263), in particular for CBW above 100 MHz, was raised.
The outcome of the related Study Item in TR 38.884, pasted here below, currently poses strict limitations on the SNR achievable in the test system.
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We are aware that there are ongoing discussions in other RAN4 topics that address whether the achievable SNR can be increased for FR2-2, so it would be best to not discus those test setup details in this Agenda Item, but to consider as a conservative assumption the SNR listed in the TR as reference.
To get a first estimate of the achievable coverage, we can consider the values in Table 7.2.3-2 and compare them with the FR2-1 SNR requirements (PDSCH, PDCCH, CSI) already existing in 38.101-4 (applicable up to 48GHz):
· For CBW = 100 MHz, SNR = 7.7dB;
· PDSCH: The SNR is probably sufficient to introduce requirements for QPSK, 16QAM. Reliably testing 64QAM (lowest code rate) with fading will have to be decided based on simulation results, but it might not be achievable;
· PDCCH: All existing PDCCH requirements for FR2-1 are below the maximum SNR;
· SDR: The SNR limits the MCS for which the UE can achieve 85% of peak throughput, in fact according to Table 7.5A.1-4 in 38.101-4 for FR2-1, only up to MCS 14 can be supported in AWGN. If we consider that FR2-2 UEs are likely to support FR2-1, we do not expect an SDR test for FR2-2 with relatively low data rates to significantly add much to the overall coverage;
· CQI/PMI/RI: Lower SNR test points (up to 16QAM) can be probably tested;

· For CBW = 400MHz, SNR = -0.6 dB. 
· PDSCH: Only one existing test (100MHz/120kHz with QPSK and TDLC60-300, Low Corr) has a comparable SNR (-0.4dB), so we can reasonably assume that we only QPSK modulation can be covered;
· PDCCH: 2 existing tests have comparable SNR, for CORESET duration 1/AL8 and CORESET duration 2/AL16.
· SDR/CSI requirements: Testing these performances is expected not to be interesting in this SNR region;
· CBW > 400MHz
· Requirements can be considered effectively untestable from the point of view of PDSCH/PDCCH/CSI/SDR requirements given the achievable SNR.
Based on the observations above, we would like to propose the following:
Proposal 1: Until there improvements are agreed to the TE on the achievable SNR for band n263, prioritize FR2-2 UE Demodulation requirements coverage for 120kHz and 100MHz (PDSCH, PDCCH, CQI, PMI, RI);
Proposal 2: Further study in the future whether to introduce SDR requirements for FR2-2 with 120kHz, if the achievable SNR for band n263 increases;
Proposal 3: RAN4 to consider a limited scope for FR2-2 UE Demodulation requirements with CBW=400MHz for 120 kHz and 480kHz, covering low MCS/SNR tests for PDSCH and PDCCH only;
Proposal 4: Further study in the future whether to introduce UE Demodulation requirements for 960kHz or CBW> 400MHz in FR2-2, if the achievable SNR for band n263 increases;
Also related to the low SNR expected to be achievable in the test system, we propose to focus on TDL-D channel and restricts scheduling to Rank 1 only, to maximize the SNR margin for the definition of the requirements, similarly to what was done in FR2-1.
Proposal 5: For UE Demod requirements in FR2-2, focus only on Rank=1 and use Channel Model TDLD10-200 to reduce required SNR and increase the margin with maximum TE SNR;
Additionally, we propose to not introduce PDSCH requirements for 30% of peak throughput, but focus only on requirements for 70% of the maximum throughput.
Proposal 6: RAN4 to prioritize PDSCH requirements defined at 70% of the peak throughput only, and to keep requirements for 30% of peak throughput FFS;

Channel Delay Profile for simulation alignment: TDLD10
According to the procedure described in TR 38.101-4, v17.5.0, Annex B.2.1, we derived the Delay Profile below for TDLD10, that we propose to be include in the simulation alignment document for future reference.
Proposal 7: For UE Demod requirements in FR2-2, use the TDLD10 Delay Profile from Table 1 in this document;
Table 1. TDLD10 (DS = 10 ns)
	Tap #
	Delay [ns]
	Power [dB]
	Fading distribution

	1
	0
	-0.2
	LOS Path

	
	0
	-12.4
	Rayleigh

	2
	5
	-21.0
	Rayleigh

	3
	15
	-16.7
	Rayleigh

	4
	20
	-18.3
	Rayleigh

	5
	25
	-21.9
	Rayleigh

	6
	40
	-27.8
	Rayleigh

	7
	80
	-23.6
	Rayleigh

	8
	95
	-23.7
	Rayleigh

	9
	125
	-27.7
	Rayleigh



Phase Noise Compensation
In the last meeting, companies discussed regarding which assumption should be agreed for UE Phase Noise compensation, whether only CPE correction or to consider only ICI compensation.
Given the current expectations on the SNR region in which we will define requirements, we do not expected ICI to produce a meaningful impact on the results, so we propose to maintain the assumption of CPE correction.
Proposal 8: For the purposes of simulation alignment, RAN4 should assume CPE correction only for UE Phase Noise compensation;
Specification Structure
Proposal 9: Support Option 4: Do not introduce new subsections for FR2-2 requirements. Requirement tables should specify whether they apply to FR2-1 or FR2-2, and the applicability of the requirements for operating bands should list the applicable tables separately;
PDSCH Demodulation Requirements
FD-OCC Disabled
Similarly to the PN compensation argument, we do not expect FD-OCC disabled to have an impact on performances in the SNR region that the TE is able to test, so we should not consider it for Rank 1 Requirements.
Proposal 10: For the purposes of FR2-2 PDSCH Rank 1 Requirements, RAN4 should consider not consider FD-OCC disabled;

PBCH Demodulation Requirements
Test Setup
For PBCH, we think that RAN4 should limit the PBCH performance requirements to unknown SSB only
Proposal 11: For PBCH Demodulation in FR2-2, RAN4 should introduce only requirements with unknown SSB index;
CSI Demodulation Requirements 
As explained in the previous section, it is our view that we should only consider 120kHz/100MHz for CSI performance requirements and we should target only lower SNR values, so up to 16QAM only;
Proposal 12: For FR2-2, only introduce CQI requirements for 120kHz with CBW=100MHz;
Proposal 13: Only define CQI requirements in the testable SNR regime not considering CQI for 64QAM reporting;
For these reasons, we think it is reasonable to reuse where applicable the CQI requirements test setup, metrics, and pass/fail criteria from the same requirements for 120kHz in FR2-1;
Proposal 14: For FR2-2, introduce CQI requirements for 120kHz/100MHz reusing where applicable the tests setup and metrics from the correspondent FR2-1 requirements;
 
1. [bookmark: _Hlk85466326]Conclusions
Proposal 1: Until there improvements are agreed to the TE on the achievable SNR for band n263, prioritize FR2-2 UE Demodulation requirements coverage for 120kHz and 100MHz (PDSCH, PDCCH, CQI, PMI, RI);
Proposal 2: Further study in the future whether to introduce SDR requirements for FR2-2 with 120kHz, if the achievable SNR for band n263 increases;
Proposal 3: RAN4 to consider a limited scope for FR2-2 UE Demodulation requirements with CBW=400MHz for 120 kHz and 480kHz, covering low MCS/SNR tests for PDSCH and PDCCH only;
Proposal 4: Further study in the future whether to introduce UE Demodulation requirements for 960kHz or CBW> 400MHz in FR2-2, if the achievable SNR for band n263 increases;
Proposal 5: For UE Demod requirements in FR2-2, focus only on Rank=1 and use Channel Model TDLD10-200 to reduce required SNR and increase the margin with maximum TE SNR;
Proposal 6: RAN4 to prioritize PDSCH requirements defined at 70% of the peak throughput only, and to keep requirements for 30% of peak throughput FFS;
Proposal 7: For UE Demod requirements in FR2-2, use the TDLD10 Delay Profile from Table 1 in this document;
Proposal 8: For the purposes of simulation alignment, RAN4 should assume CPE correction only for UE Phase Noise compensation;
Proposal 9: Support Option 4: Do not introduce new subsections for FR2-2 requirements. Requirement tables should specify whether they apply to FR2-1 or FR2-2, and the applicability of the requirements for operating bands should list the applicable tables separately;
Proposal 10: For the purposes of FR2-2 PDSCH Rank 1 Requirements, RAN4 should consider not consider FD-OCC disabled;
Proposal 11: For PBCH Demodulation in FR2-2, RAN4 should introduce only requirements with unknown SSB index;
Proposal 12: For FR2-2, only introduce CQI requirements for 120kHz with CBW=100MHz;
Proposal 13: Only define CQI requirements in the testable SNR regime not considering CQI for 64QAM reporting;
Proposal 14: For FR2-2, introduce CQI requirements for 120kHz/100MHz reusing where applicable the tests setup and metrics from the correspondent FR2-1 requirements;
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Test method
CBW (MHz) =
100 [7.7]
400 [-0.6]
Single band UE 800 [-14.5]
1600 <-20 (NOTE 1)
2000 <-20 (NOTE 1)
100 TBD
400 TBD
Multi band UE 800 TBD
1600 TBD
2000 TBD
NOTE 1: Result does not converge





