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1. Introduction

This document is a revision of R1-093611 and R1-093672 for DL overhead assumption for the performance evaluation for ITU submission. Following two revisions are made:

· Overhead calculation for L=1 is added, where L is the DL CCH duration.

· PBCH overhead in the LTE-A case is revised from 240 to 276 (=288-2*6) since in the normal subframes, one CRS port is assumed.

The revised overhead table is shown in the next section.
2. Common overhead assumption for FDD and TDD
· FDD
For LTE Rel-8 DL SU-MIMO
	Total REs
	50 RBs * 12 subcarriers * 10 frames * 14 OFDM symbols = 84000

	
	DL CCH
	50 * 12 * 10 * L = 6000 (L = 1), 12000 (L = 2), 18000(L = 3)

	
	CRS
	・50 * 20* 10 = 10000 (L=1: 4 antenna ports, first 1 symbol included in DL CCH)
・50 * 16 * 10 = 8000 (L=2, 3: 4 antenna ports, first 2 symbols included in DL CCH)

	
	DRS
	n/a 

	
	SS + PBCH
	288 + 240

	
	CSI RS
	n/a

	
	Total overhead 
	19.68% (L=1),  24.44%  (L = 2),  31.58% (L = 3)


For Rel-8 single-layer beamforming (transmission mode 7)
	Total REs
	50 RBs * 12 subcarriers * 10 frames * 14 OFDM symbols = 84000

	
	DL CCH
	50 * 12 * 10 * L = 6000 (L = 1), 12000 (L = 2), 18000 (L = 3)

	
	CRS
	50 * 6 * 10 = 3000 (1 antenna ports, first 1 symbol included in DL CCH)

	
	DRS
	50 * 12 * 10 = 6000

	
	SS + PBCH
	288 + 276

	
	CSI RS
	n/a

	
	Total overhead 
	18.53%,(L=1),  25.67% (L = 2),  32.81% (L = 3)


For LTE-A, MU-MIMO/CoMP: 
With 6 MBSFN subframes per 10ms, 1CRS port
	Total REs
	50 RBs * 12 subcarriers * 10 frames * 14 OFDM symbols = 84000

	Normal subframes: 4 out of 10 subframes (= 33600 REs)

	
	DL CCH
	50 * 12 * 4 * L = 2400 (L=1), 4800 (L = 2), 7200 (L = 3)

	
	CRS
	50 * 6 * 4 = 1200 (1 antenna port, 1 symbol included in DL CCH)

	
	DRS
	50 * X * 4 = 2400, X = 12 (for up to 2 layers), X = 24 (for more than 2 layers)

	
	SS + PBCH
	288 + 276

	
	CSI RS
	Y (Y depends on number of antenna ports and reporting period that companies assumed)

	MBSFN subframes: 6 out of 10 subframes (=50400 REs)

	
	DL CCH
	50 * 12 * 6 * L = 3600 (L=1), 7200 (L = 2), 10800 (L = 3)

	
	CRS
	0  (included in DL CCH) 

	
	DRS
	50 * X * 6 = 3600, X = 12 (for up to 2 layers), X = 24 (for more than 2 layers)

	
	SS + PBCH
	0

	
	CSI-RS
	0

	
	
	

	
	Total overhead for 4Tx
	16.86% (L = 1, X = 12, Y = 400)
24.00% (L = 2, X = 12, Y = 400)

31.15% (L = 3, X = 12, Y = 400)


· TDD overhead
For LTE Rel-8 DL SU-MIMO:
	Total REs
	100 RBs * 12 subcarriers * (4 normal frames * 14 symbols + 2 special frames *11 symbols ) = 93600

	
	DL CCH
	・100 *12* (2 * 1+ 2 * 1) = 7200 (L = 1)
・100 * 12 * (4* L+2*2) = 14400 (L = 2), 19200(L = 3)

	
	CRS
	・100*(4*20+2*16) = 11200 (L=1: 4 antenna ports, first 1 symbol included in DL CCH, DwPTS of 11OS is counted)
・100*(4*16+2*12) = 8800 (L=2, 3: 4 antenna ports, first 2 symbols included in DL CCH, DwPTS of 11OS is counted)

	
	DRS
	n/a 

	
	SS + PBCH
	288 + 240

	
	CSI RS
	n/a

	
	GP
	Not active

	
	Total overhead 
	20.22％(L = 1),  25.35%  (L = 2),  30.48% (L = 3)


For Rel-8 single-layer beamforming (transmission mode 7)
	Total REs
	100 RBs * 12 subcarriers * (4 normal frames * 14 symbols + 2 special frames *11 symbols ) = 93600

	
	DL CCH
	・100 *12* (2 * 1+ 2 * 1) = 7200 (L = 1)
・100 * 12 * (4* L+2*2) = 14400 (L = 2), 19200 (L = 3)

	
	CRS
	100*(4*6+2*4) = 3200 (1 antenna port, 1 symbol included in DL CCH, DwPTS of 11OS is counted)

	
	DRS
	100*(4*12+2*9) = 6600 

	
	SS + PBCH
	288 + 276

	
	CSI RS
	n/a

	
	GP
	Not active

	
	Total overhead 
	18.76%  (L = 1),  26.46%  (L = 2),  31.59% (L = 3)


For LTE-A, MU-MIMO/CoMP: 
With 2 MBSFN subframes per 10ms, 1CRS port
	Total REs
	100 RBs * 12 subcarriers * (2*normal frame*14 + 2 MBFSN subframe*14 + 2*special frame * 11)=93600

	Normal subframes + Special subframe: 2 + 2 out of 6 subframes 

	
	DL CCH
	・100 *12* (2 * 1+ 2 * 1) = 4800 (L = 1)
・100 *12* (2 * L + 2 * 2) = 9600 (L = 2), 12000 (L = 3 for normal subframe, L=2 for DwPTS)

	
	CRS
	100 * (2* 6 + 2*4)  = 2000 (1 antenna ports, 1 symbol included in DL CCH)

	
	DRS
	100 * (2*X1+ 2*X2) = 4200, (X1,X2) = (12, 9)  for up to 2 layers. For more than t 2 layers (X1,X2) = (24 18).

	
	SS + PBCH
	288 + 276

	
	CSI RS
	n/a

	MBSFN subframes: 2 out of 6 subframes

	
	DL CCH
	100 * 12 * 2 * L = 2400  (L = 1), 4800  (L = 2), 7200 (L = 3)

	
	CRS
	0  (included in DL CCH) 

	
	DRS
	100 * 2 * X = 2400, X = 12 (for up to 2 layers).

For more than 2 layers, X = 24

	
	SS + PBCH
	0

	
	CSI-RS
	0

	
	
	

	
	Total overhead for 4Tx
	17.48 % (L = 1, X1 = 12, X2 = 9)
25.18 % (L = 2, X1 = 12, X2 = 9)

30.30 %  (L = 3, X1 = 12, X2 = 9)
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