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1. Introduction

For ITU submission, the peak rate is also need. This contribution proposed the text for section 16.1 peak spectral efficiency
The peak spectral efficiency can be calculated based on the overhead assumption in characteristic temple [1]
For FDD

DL 4 layer spatial multiplexing (LTE Rel-8 20MHz is assumed) :

1200 [sub-carrier] * 14 [symbols)]* 6 [64QAM] * 4 [spatial multiplexing] * 1 [coding rate] * (1-0.19-0.003) [CRS + L1/L2 + Sync signal + PBCH] / 0.001 [subframe length] / 20 [MHz] = 16.26 [bps/Hz]
DL 8 layer spatial multiplexing (LTE-A 20MHz is assumed) :

1200 [sub-carrier] * 14 [symbols)]* 6 [64QAM] * 8 [spatial multiplexing] * 1 [coding rate] * (1-0.0857-0.003-0.143-0.0096) [CRS + L1/L2, 6MBSFN subframe per radio frame + sync signal + PBCH + URS + CSI-RS] / 0.001 [subframe length] /20 [MHz] = 30.59 [bps/Hz]
UL 2 layer spatial multiplexing (LTE Rel-8 20MHz is assumed) :

1200 [sub-carrier] * 14 [symbols)]* 6 [64QAM] * 2 [spatial multiplexing] * 1 [coding rate] * (1-2/100-0.006) [PUCCH+PRACH] * (1-0.14) [DRS] / 0.001 [subframe length]/ 20 [MHz] = 8.42 [bps/Hz]
UL 4 layer spatial multiplexing (LTE Rel-8 20MHz is assumed) :

1200 [sub-carrier] * 14 [symbols)]* 6 [64QAM] * 4 [spatial multiplexing] * 1 [coding rate] * (1-2/100-0.006) [PUCCH+PRACH] * (1-0.14) [DRS] / 0.001 [subframe length]/ 20 [MHz] = 16.83[bps/Hz]

For TDD

DL 4 layer spatial multiplexing (LTE Rel-8 20MHz is assumed and UL/DL configuration 1, i.e. 2DL:1SP:2UL and special subframe configuration 4, i.e. 12DwPTS:1GP:1UpPTS,UpPTS for SRS transmission) :

1200 [sub-carrier] * (14*4+12*2) [symbols)]* 6 [64QAM] * 4 [spatial multiplexing] * 1 [coding rate] * (1-0.20 - 0.0055) [CRS + L1/L2 + Sync signal + PBCH] / 0.00571 [DL length per radio frame] / 20 [MHz] = 16.03 [bps/Hz]
DL 8 layer spatial multiplexing (LTE-A 20MHz is assumed and UL/DL configuration 1, i.e. 2DL:1SP:2UL and special subframe configuration 4, i.e. 12DwPTS:1GP:1UpPTS,UpPTS for SRS transmission) :

1200 [sub-carrier] * (14*4+12*2) [symbols)]* 6 [64QAM] * 8 [spatial multiplexing] * 1 [coding rate] * (1-0.1-0.0055-0.15) [CRS+L1/L2, 2 MBSFN subframes per radio frame + Sync signal + PBCH + URS] / 0.00571 [DL length per radio frame] /20 [MHz] = 30.04 [bps/Hz]
UL 2 layer spatial multiplexing (LTE Rel-8 20MHz is assumed and UL/DL configuration 1, i.e. 2DL:1SP:2UL and special subframe configuration 4, i.e. 12DwPTS:1GP:1UpPTS,UpPTS for SRS transmission) :
1200 [sub-carrier] * (14*4) [symbols)]* 6 [64QAM] * 2 [spatial multiplexing] * 1 [coding rate] * (1-2/100-0.015) [PUCCH+PRACH] * (1-0.14) [DRS] / 0.00414 [UL length per radio frame] / 20 [MHz] = 8.05 [bps/Hz]
UL 4 layer spatial multiplexing (LTE Rel-8 20MHz is assumed and UL/DL configuration 1, i.e. 2DL:1SP:2UL and special subframe configuration 4, i.e. 12DwPTS:1GP:1UpPTS,UpPTS for SRS transmission) :

1200 [sub-carrier] * (14*4) [symbols)]* 6 [64QAM] * 4 [spatial multiplexing] * 1 [coding rate] * (1-2/100-0.015) [PUCCH+PRACH] * (1-0.14) [DRS] / 0.00414 [UL length per radio frame] / 20 [MHz] = 16.10 [bps/Hz]
2. Text proposal
----------- start of text for annex  -----------
16.1 Peak Spectral Efficiency
Tables 16.1-1 and 16.1-2 show the downlink peak spectral efficiency for FDD and TDD respectively. The spectral efficiency is derived based on the following assumptions: 20 MHz bandwidth, one symbol L1/L2 control, cell-specific reference signals corresponding to one cell-specific antenna port, UE-specific reference signals corresponding to 24 resource elements per resource-block pair, and PBCH/SS occupying a total of 528 resource elements per radio frame. In addition, UL/DL configuration 1 (2DL:1SP:2UL) and special-subframe configuration 4 (12DwPTS:1GP:1UpPTS, UpPTS for SRS transmission) are assumed in case of TDD.
The tables show that already LTE Rel-8 fulfills the ITU requirements in terms of downlink peak spectral efficiency. Thus it can be concluded that any of evaluated LTE configurations fulfill the ITU requirements on downlink peak spectral efficiency. The table also illustrates the further improved performance that can be achieved by using additional technology features (downlink 8-layer spatial multiplexing).
Table 16.1-1: DL Peak spectrum efficiency for FDD
	Scheme
	Spectral efficiency [b/s/Hz]

	ITU Requirement
	15

	Rel-8 4 layer spatial multiplexing
	16.3

	8 layer spatial multiplexing
	30.6


Table 16.1-2: DL Peak spectrum efficiency for TDD
	Scheme
	Spectral efficiency [b/s/Hz]

	ITU Requirement
	15

	Rel-8 4 layer spatial multiplexing
	16.0

	8 layer spatial multiplexing
	30.0


Tables 16.1-3 and 4 show the uplink peak spectral efficiency for FDD and TDD respectively. The spectral efficiency is derived based on the following assumptions: 20 MHz bandwidth, PUCCH of 2 resource block pairs per subframe and PRACH of 6 resource block pairs per radio frame. The same UL/DL and special-subframe configurations are assumed as for the downlink peak-spectral efficiency calculations, see above.
The tables show that the extension of LTE Rel-8 with 2-layer spatial multiplexing) fulfills the ITU requirements in UL Thus it can be concluded that any of evaluated LTE configurations fulfill the ITU requirements on uplink peak spectral efficiency. The tables also illustrate the further improved performance that can be achieved by using additional technology features (uplink 4-layer spatial multiplexing).

Table 16.1-3: UL Peak spectral efficiency for FDD
	Scheme
	Spectral efficiency [b/s/Hz]

	ITU Requirement
	6.75

	2 layer spatial multiplexing
	8.4

	4 layer spatial multiplexing
	16.8


Table 16.1-4: UL Peak spectral efficiency for TDD
	Scheme
	Spectral efficiency [b/s/Hz]

	ITU Requirement
	6.75

	2 layer spatial multiplexing
	8.1

	4 layer spatial multiplexing
	16.1


----------- end of text  -----------
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