[bookmark: OLE_LINK15]3GPP TSG-RAN WG4 Meeting #101-e	R4-2119025
Electronic Meeting, 1st - 12th Nov, 2021

Title: 	Discussion on the CQI reporting requirements for NR DL 1024QAM for FR1
Source: 	Huawei, HiSilicon
Agenda item:	8.6.5.3
Document for:	Discussion
Background
As per WID [1], the objective of Performance part WI is extracted as following.
	The objective is to specify the necessary UE performance requirements for DL 1024QAM for PDSCH in FR1 and BS RF conformance tests in FR1. The main objectives are:
· UE demodulation performance requirements for PDSCH.
· CQI reporting requirements.
· Conformance tests for BS RF.
· [bookmark: OLE_LINK2]UE demodulation requirements, CQI requirements and BS RF conformance tests are specified for stationary wireless scenarios with up to 2 layer DL MIMO.
· The cell size(s) and type of stationary wireless scenarios for which UE demodulation requirements, CQI requirements and BS RF conformance tests are defined will be studied and decided by RAN4.



[bookmark: _GoBack]In this contribution, we share our views on CQI reporting requirements for NR DL 1024QAM for FR1.
Discussion
The principle of determining setup for simulation assumption is to select typical values to satisfy the proper scenario and reduce the testing cost as well.
Channel bandwidth
For 1024QAM demodulation requirements definition, we prefer to use 10MHz bandwidth with 15kHz SCS for FDD and 40MHz bandwidth with 30kHz SCS for TDD.
Tx EVM
At the BS side, there is still under discussion for the value of the EVM as per the WF [2]. We prefer to use 2.8% for the demodulation requirement assumption to consider the worst case from all options.
	RAN4 will make decision on Nov 2021 RAN4 meeting with following options:
· Option 1: 2.5% for all classes 
· Option 2: 2.5% for LA and MR classes; 2.8% for WA class
· Option 3: 2.8% for all BS classes



SNR & rank
The maximum DL MIMO layer is 2 as per the WID. There is only 2 CQI index defined for 1024QAM as following table shows.
	CQI index
	modulation
	code rate x 1024
	efficiency

	14
	1024QAM
	853
	8.3301

	15
	1024QAM
	948
	9.2578



For current test method for CQI reporting for AWGN case, the median CQI+1 or the median CQI-1 case should be tested as per corresponding BLER of the CQI case. To ensure CQI reporting under 1024QAM is verified, we prefer to select the SNR such that the BLER at CQI index 14 is less than 0.1 while the BLER at CQI index 15 is greater than 0.1 based on the simulation results.
Propagation condition
Considering the stationary wireless scenario with sufficiently high DL SINR and better channel conditions (e.g., LOS or LOS-like channels), with no mobility or very low mobility environment, we propose to only use AWGN as the propagation condition for 1024QAM requirements.
Other parameters
For other parameters, typical values can be selected to reduce the test cost.
Based on above discussion, we can get the following proposal:
[bookmark: OLE_LINK47]Define new performance requirements for NR DL 1024QAM for FR1 based on the evaluations by using the following simulation assumptions:
	Parameters
	Value

	Channel bandwidth
	10MHz for FDD 15kHz, 40MHz for TDD 30kHz

	Tx EVM
	2.8%

	FRC
	Rank 1/2, CQI 14/15

	Propagation condition
	AWGN

	Antenna configuration
	2x2 ULA low, 2x4 ULA low

	SSB configuration
	Periodicity 20 ms, Allocated in first slot within 20ms

	PDSCH configuration
	Type A, Start symbol 2, Duration 12

	DMRS configuration
	Type 1, 1 additional DMRS, Single symbol

	TRS configuration
	20 ms periodicity, 2 slots, offset 10 ms

	TDD UL-DL pattern
	7D1S2U with S=6:4:4 for TDD 30kHz

	HARQ process number
	4 for FDD 15kHz, 8 for TDD 30kHz

	Allocated RBs
	Full BWP

	PRB bundling size
	2

	Receiver type
	MMSE-IRC

	Test metric
	70% of max TP

	ReportConfigType
	Periodic

	CSI-Report periodicity and offset
	5/0

	CQI-table
	Table 4

	reportQuantity
	cri-RI-PMI-CQI

	cqi-FormatIndicator
	Wideband

	pmi-FormatIndicator
	Wideband

	CQI/RI/PMI delay
	8

	Maximum number of HARQ transmission
	1

	Other parameters
	Same as the common test parameters in TS38.101-4
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