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1. Introduction
As part of the E-UTRA study item, the peak data rates should be evaluated and compared to the targets in ‎[1]. For a baseline configuration of two receive antennas and one transmit antenna at the UE, ‎[1] states

“the system should support an instantaneous downlink peak data rate of 100Mb/s within a 20 MHz downlink spectrum allocation (5 bps/Hz) and an instantaneous uplink peak data rate of 50Mb/s (2.5 bps/Hz) within a 20MHz uplink spectrum allocation. The peak data rates should then scale linearly with the size of the spectrum allocation.” 

This contribution evaluates the peak data rates possible with the E-UTRA physical layer defined in ‎[2]. 

2. Discussion

The peak data rate D, defined as the maximum data rate supported by the physical layer, can be calculated as D=L(Nsubcarriers(M(Nstreams(R, where L is the fraction of the subframe useful for data transmission, Nsubcarrier is the number of occupied (virtual) subcarriers, M is the number of bits per modulation symbol for the highest order modulation, and R is the highest code rate. 

The resulting peak data rates in downlink and uplink are captured in Table 1 and Table 2, respectively. Control signaling and reference symbol overhead has been accounted for in the numbers (2 OFDM symbols used for reference signals and control signaling in the downlink direction, one long block is used for control signaling and two short blocks for reference signals in the uplink direction). As the control signaling design is not yet finalized, the final overhead may be different, which could affect the peak rate numbers somewhat.

	Spectrum allocation [MHz]
	Number of occupied subcarriers
	Fraction of subframe for data
	Modulation scheme
	Peak data rate
2(2 MIMO
[Mbit/s]
	Peak data rate
4(4 MIMO
[Mbit/s]

	1.25
	75
	5/7
	64QAM
	9
	18

	2.5
	150
	
	
	18
	36

	5
	300
	
	
	36
	72

	10
	600
	
	
	72
	144

	15
	900
	
	
	108
	216

	20
	1200
	
	
	144
	288


Table 1: Downlink peak data rate for different MIMO orders (7 OFDM symbols per 0.5 ms subframe, code rate of one).

	Spectrum allocation [MHz]
	Number of occupied virtual subcarriers
	Fraction of long blocks for data
	Modulation scheme
	Peak data rate
single stream
[Mbit/s]
	Peak data rate
2(2 MIMO
[Mbit/s]

	1.25
	75
	5/6
	16QAM
	3
	6

	2.5
	150
	
	
	6
	12

	5
	300
	
	
	12
	24

	10
	600
	
	
	24
	48

	15
	900
	
	
	36
	72

	20
	1200
	
	
	48
	96


Table 2: Uplink peak data rate for different MIMO orders (6 long blocks per 0.5 ms subframe, code rate of one).

3. Conclusion
From Table 1 and Table 2, it is seen that E-UTRA physical layer supports peak data rates fulfilling the downlink requirements and almost fulfilling the uplink requirements in ‎[1] using reasonable estimates of the control signaling overhead. It is proposed to capture the above result in ‎[1] and ‎[2]. 
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