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Introduction
In this paper we show evaluation results of NR w.r.t. peak data rate, peak spectrum efficiency, and bandwidth. The ITU and 3GPP targets for NR w.r.t. above metrics are summarized in the table below.
[bookmark: _Ref494288813]Table 1: ITU and 3GPP targets on peak data rate, peak spectral efficiency, and bandwidth	
	Performance Measure
	ITU
	3GPP

	Peak data rate
	DL: 20 Gb/s
UL: 10 Gb/s
	DL: 20 Gb/s
UL: 10 Gb/s

	Peak spectral efficiency
	DL: 30 bps/Hz
UL: 15 bps/Hz
	DL: 30 bps/Hz
UL: 15 bps/Hz

	Bandwidth
	At least 100MHz, up to 1GHz for higher frequency bands
	Reference to ITU



This contribution is a revision of R1-1806439.
Bandwidth

RAN4 agreed on spectrum utilization numbers listed in Table 1 and Table 2 for below and above 6 GHz, respectively [1]. 



[bookmark: _Ref494290405]Table 2: Maximum spectrum utilization (in PRB) for various bandwidth/subcarrier spacing combinations for below 6 GHz (BW in MHz, SCS in kHz)	
	SCS\BW
	5
	10
	15
	20
	25
	40
	50
	60
	80
	100

	15
	25
	52
	79
	106
	133
	216
	270
	NA
	NA
	NA

	30
	11
	24
	38
	51
	65
	106
	133
	162
	217
	273

	60
	NA
	11
	18
	24
	31
	51
	65
	79
	107
	135



[bookmark: _Ref494288830]Table 3: Maximum spectrum utilization (in PRB) for various bandwidth/subcarrier spacing combinations for above 6 GHz (BW in MHz, SCS in kHz)
	SCS\BW
		50
	100
	200
	400

	60
	66
	132
	264
	NA

	120
	32
	66
	132
	264



One can see from Table 2 and Table 3 that several configurations support bandwidths of 100 MHz and above. The largest component carrier bandwidth is 400 MHz. NR supports carrier aggregation of up to 16 component carriers in which case the supported NR carrier bandwidth exceeds 1 GHz.
Peak data rate and spectral efficiency
Downlink
For the assessment of DL peak data rate overhead due to SSB, TRS, PDCCH, DM-RS, PT-RS, and CSI-RS is considered, see Table 4. To achieve peak data rates of 20 Gb/s, bandwidth in the order of 400 MHz is needed which only exists above 6 GHz, therefore we focus the evaluation on above 6 GHz.
[bookmark: _Ref494288875]Table 4: Evaluation assumptions for peak data rate and peak spectral efficiency in DL 
	Parameter
	Setting

	SSB
	8 SSB per 20 ms

	TRS
	min(52, BW in PRB) PRB wide, occurs every 20 ms

	PDCCH
	4 CCE in every slot

	DM-RS
	2 complete symbols per slot

	CSI-RS
	8 RE per PRB, occurs every 10 ms

	PT-RS
	1 subcarrier every 4th PRB, every symbol

	Number of layers
	8

	Modulation format
	256QAM

	Code rate
	0.93



The achievable DL peak data rates assuming the assumptions from Table 4 are shown in Table 5. For a 400 MHz wide component carrier the peak data rate is 17.49 Gb/s. Aggregating two such component carriers requires a bandwidth of 800 MHz and gives a peak data rate well beyond 20 Gb/s.
[bookmark: _Ref494288973]Table 5: DL peak data rates in Gb/s (BW in MHz, SCS in kHz)
	SCS\BW
		50
	100
	200
	400

	60
	2.11
	  4.32
	  8.73
	   NaN

	120
	1.98
	  4.25
	  8.66
	 17.49



The peak spectral efficiency is obtained by normalizing the peak data rates shown in Table 5 by the bandwidth. The resulting peak spectral efficiency values are tabulated in Table 6. All values are well above the target of 30 bps/Hz.
[bookmark: _Ref494289500]Table 6: DL peak spectral efficiency in bps/Hz (BW in MHz, SCS in kHz)
	SCS\BW
		50
	100
	200
	400

	60
	42.23
	 43.16
	 43.63
	   NaN

	120
	39.56
	 42.50
	 43.31
	 43.72



Uplink
The evaluation parameters for UL are listed in Table 7. In UL the overhead due to DM-RS, PT-RS, SRS, and PUCCH is considered. The 3GPP and ITU peak data rate targets are e.g. fulfilled for carrier aggregation of two 400 MHz wide component carrier, see Table 8. All shown combinations exceed the peak spectral efficiency target of 15 bps/Hz, see Table 9. 
[bookmark: _Ref494289781]Table 7: Evaluation assumptions for peak data rate and peak spectral efficiency in UL
	Parameter
	Setting

	DM-RS
	1 complete symbol per slot

	PT-RS
	1 subcarrier every 4th PRB, every symbol

	SRS
	1 complete symbol every 10 ms

	PUCCH
	Long PUCCH with 2 PRB over slot in every slot

	Number of layers
	4

	Modulation format
	256QAM

	Code rate
	0.93



[bookmark: _Ref494291541]Table 8: UL peak data rates in Gb/s (BW in MHz, SCS in kHz)
	SCS\BW
		50
	100
	200
	400

	60
	1.16
	  2.35
	  4.74
	   NaN

	120
	1.08
	2.31
	4.71
	9.50



[bookmark: _Ref494291552]Table 9: UL peak spectral efficiency in bps/Hz (BW in MHz, SCS in kHz)	
	SCS\BW
		50
	100
	200
	400

	60
	23.12
	 23.52
	 23.72
	   NaN

	120
	21.61
	 23.14
	 23.54
	 23.74


Conclusion
In this contribution, we evaluate NR w.r.t. supported bandwidth, peak data rate, and peak spectral efficiency. It is shown that NR fulfills ITU and 3GPP targets w.r.t. to these three metrics.
References
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