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Introduction
One of objectives of WID “Add support of NR DL 256QAM for FR2” [1] is specification of necessary performance requirements. 
In this paper we provide our view on UE performance requirements for FR2 256QAM.
Discussion
One of the more important point of FR2 requirements is that testing has limitation on maximum testable SNR. Taking into account that 256QAM works in the rather high SNR region, we can face the situation that FR2 256QAM requirements cannot be tested. In this section we analysis the scenarios which can be tested taking into account current limitation on maximum achievable SNR in TE chamber and captured in TR 38.810 [2] for different test methods (i.e. DNF, DFF and IFF). Same time, the following note is captured for DNF method: “No final conclusions on the feasibility of DNF setup were made.” Therefore, in Table 1 we provide the maximum SNR values from TR 38.810 for DFF and IFF methods.
[bookmark: _Ref20394431][bookmark: _Ref20394427]Table 1. Max testable SNR in FR2.
	Channel bandwidth
	Test method
	Max SNR

	100 MHz
	DFF
	18.5dB

	
	IFF
	19.0dB

	200 MHz
	DFF
	15.5dB

	
	IFF
	16.0dB


From Table 1 we can observe that SNR depends on test method. For analysis we suggest to assume test method with the worst SNR condition (i.e. DFF), because test method is up to TE decision and one of these methods cannot be selected as baseline. For DFF method and CBW 100 MHz, maximum testable SNR is 18.5 dB. Same time, if FR2 256QAM will be defined for CBW 50 MHz then SNR can be increased to 21.5 dB.
For further analysis we reuse the following simulation assumptions from TR 38.883 agreed for feasibility study of 256QAM in FR2 scenarios.
Table 2. Link level simulation assumptions.
	Parameter
	Value 

	Carrier frequency
	39 GHz (n260)

	CBW
	50 MHz

	SCS
	60kHz 

	Allocated RBs
	Full allocation

	Propagation
	TDL-D 30ns delay spread, 35Hz Doppler frequency
Static (AWGN)

	MCS
	256QAM: MCS 21, 23, 25, 27 in TS 38.214 Table 5.1.3.1-2

	HARQ 
	8, None 

	Antenna configuration
	Fading channel: 2x2 for Rank1 and Rank2, Low correlation
Static channel: 1x2 for Rank1, 2x2 for Rank2

	PDSCH configuration
	Type A mapping, Start symbol 1, Duration 13 (for D slots)

	DMRS configuration
	Type 1, Single symbol, 1 additional DMRS

	PTRS configuration
	KPT-RS: 2 (every 2 RBs), LPT-RS: 1 (every 1 symbol)


In additional to these parameters, we consider the following impairments modelling which is aligned with agreement from RAN4 88bis meeting [3] for Rel-15 NR requirements definition
· Tx impairments
· TX EVM = 3%
· TX EVM is modelled as AWGN
· No Tx phase noise is modelled
· Rx impairments
· Phase noise is explicitly modelled for Rx.
· Phase noise model - [4] Figure 2-1
· EVM: 3%
In Table 3 we provide summary of link level results.
[bookmark: _Ref37429762]Table 3. PDSCH performance
	Rank configuration
	Channel model
	SNR for 70% of max T-put

	
	
	MCS 21
	MCS 23
	MCS 25
	MCS 27

	Rank 1
	Static
	17.7
	20.7
	24.1
	29.1

	
	TDL-D
	19.7
	22.9
	26.8
	33.7

	Rank 2
	Static
	21.3
	24.3
	28.1
	34.4

	
	TDL-D
	29.3
	33.5
	43.8
	N/A


From these results we can observe that only for several scenarios SNR operating point is less than 21.5 dB:
· Static: Rank 1, MCS 21 and 23, Rank 2 MCS 21
· TDL-D: Rank 1, MCS 21
However, these results do not include all impairments which are usually added by each company to derive SNR point for requirements definition. Also, 0.5 dB IM, which is added to the average values of impartments results from all companies, is not included in SNR values above. Taking into account all such considerations we can conclude that only MCS 21 with Rank 1 under static conditions can be tested.
[bookmark: _GoBack]In additional to normal performance requirements, SDR requirements are usually considered once new modulation format become supported. However, taking into account that only 50 MHz with Rank 1 and the lowest MCS can be tested, we suggest not to define SDR requirements for FR2 256QAM testing, because SDR requirements are CA requirements with high aggregated channel bandwidth, which cannot be tested by current OTA methodology in such high SNR conditions.
Proposal 1:	Do not define SDR requirements for FR2 256QAM.
Proposal 2:	Define FR2 256QAM performance requirements for the following assumptions:
· CBW 50 MHz
· Propagation conditions: Static
· Rank 1, MCS 21
Conclusion
In this paper we provided view on FR2 256QAM performance requirements definition and made the following proposals:
Proposal 1:	Do not define SDR requirements for FR2 256QAM.
Proposal 2:	Define FR2 256QAM performance requirements for the following assumptions:
· CBW 50 MHz
· Propagation conditions: Static
· Rank 1, MCS 21
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