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Introduction
In this paper we show evaluation results of LTE w.r.t. peak data rate, peak spectrum efficiency, and bandwidth. The ITU [1] targets 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
	Requirement

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

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

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



Bandwidth
LTE supports carrier aggregation of up to 32 carriers of 20MHz each, so the maximum supported bandwidth is 32 x 20MHz = 640MHz.
Observation 1: LTE supports a maximum bandwidth of 640MHz, which is higher than the ITU requirement of 100MHz. LTE fulfils the bandwidth requirement.
Peak data rate and spectral efficiency
Downlink and uplink peak data rates and spectral efficiencies are calculated according toTable 2. For the downlink MBSFN subframes are used, and it is taken into account that some subframes carry P/S-SS. The final result is an average over the subframe types, weighted by their occurrence. Eight-layer MIMO based on DMRS is assumed. A minimum CRS overhead still remains. It is assumed that 1024 QAM is used and the highest code rates is 0.93. A single-symbol control region is also assumed. For the uplink four-layer MIMO is used with 256QAM and a maximum code rate of 0.93. Each carrier uses two RBs for PUCCH.
Observation 2: The downlink reaches a peak data rate of 25Gb/s and the uplink reaches 13.5Gb/s. These are above the IMT-2020 targets of 20 and 10Gb/s respectively. LTE fulfils the IMT-2020 targets on peak data rate.
Observation 3: The downlink reaches a peak spectral efficiency of 39bps/Hz and the uplink reaches 21bps/Hz. These are above the IMT-2020 targets of 30 and 15bps/Hz respectively. LTE fulfils the IMT-2020 targets on peak spectral efficiency.
[bookmark: _Ref517342988]Table 2: Downlink and uplink peak datarates and peak spectral efficiencies.	
	
	MBSFN
subframe
	P/S SS
subframe
	Ordinary subframe
	Downlink
Average
	
	Uplink

	Nominal BW [MHz]
	640
	640
	640
	
	
	640

	Relative spectrum allocation
	0,9
	0,846
	0,9
	
	
	0,882

	Occupied BW [MHz]
	576
	541,44
	576
	
	
	564,48

	Subcarrier spacing [kHz]
	15
	15
	15
	
	
	15

	Number of subcarriers
	38 400
	36 096
	38 400
	
	
	37 632

	Number of subcarriers per RB
	12
	12
	12
	
	
	12

	Number of RBs
	3200
	3008
	3200
	
	
	3136

	Subframe duration [ms]
	1,00
	1,00
	1,00
	
	
	1,00

	Number of symbols per subframe
	14
	14
	14
	
	
	14

	Symbol duration [us]
	71,4
	71,4
	71,4
	
	
	71,4

	Cyclic prefic [us]
	4,76
	4,76
	4,76
	
	
	4,76

	Number of REs per RB
	168
	168
	168
	
	
	168

	Number of REs per subframe / slot
	537600
	505344
	537600
	
	
	526848

	Symbol rate [Msps]
	537,6
	505,344
	537,6
	
	
	526,848

	Number of MIMO streams
	8
	8
	8
	
	
	4

	Number of CRS per RB (excl CCH)
	0
	6
	6
	
	
	0

	CRS OH (excl CCH region)
	0,000
	0,036
	0,036
	
	
	0,000

	Number of DMRS per stream and RB
	3
	3
	3
	
	
	6

	Number of DMRS per RB
	24
	24
	24
	
	
	24

	DMRS OH per stream
	0,018
	0,018
	0,018
	
	
	0,036

	DMRS OH 
	0,143
	0,143
	0,143
	
	
	0,143

	Number of CCH REs / RB
	12
	12
	12
	
	
	0

	CCH OH
	0,071
	0,071
	0,071
	
	
	0,000

	Number of data REs per RB
	132
	126
	126
	
	
	144

	RS+CCH OH (disjunctive)
	0,214
	0,250
	0,250
	
	
	0,143

	Data RE rate [MREs/s]
	422,4
	379,008
	403,2
	
	
	451,584

	Modulation order
	10
	10
	10
	
	
	8

	Code rate
	0,931
	0,931
	0,931
	
	
	0,931

	Number of subframes per frame
	6
	2
	2
	10
	
	

	Peak datarate [Mbps]
	25 066
	25 066
	25 066
	25 066
	
	13 454

	Peak spectral efficiency [bps/Hz]
	39,17
	39,17
	39,17
	39,17
	
	21,02



Conclusion
In this contribution, we evaluate LTE w.r.t. supported bandwidth, peak data rate, and peak spectral efficiency. It is shown that LTE fulfills ITU and 3GPP targets w.r.t. to these three metrics.
Observation 1: LTE supports a maximum bandwidth of 640MHz, which is higher than the ITU requirement of 100MHz. LTE fulfils the bandwidth requirement.
Observation 2: The downlink reaches a peak data rate of 25Gb/s and the uplink reaches 13.5Gb/s. These are above the IMT-2020 targets of 20 and 10Gb/s respectively. LTE fulfils the IMT-2020 targets on peak data rate.
Observation 3: The downlink reaches a peak spectral efficiency of 39bps/Hz and the uplink reaches 21bps/Hz. These are above the IMT-2020 targets of 30 and 15bps/Hz respectively. LTE fulfils the IMT-2020 targets on peak spectral efficiency.
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