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1. Introduction

This document proposes common overhead assumption for performance evaluation of cell and cell-edge spectral efficiency for ITU submission for FDD and TDD. 
2. Common overhead assumption for FDD and TDD
· FDD
For LTE Rel-8 DL SU-MIMO, we propose following common overhead assumption:

	Total Res
	50 RBs * 12 subcarriers * 10 frames * 14 OFDM symbols = 84000

	
	PDCCH
	50 * 12 * 10 * L = 12000 (L = 2), 18000(L = 3)

	
	CRS
	50 * 16 * 10 = 8000 (4 antenna ports, first 2 symbols included in PDCCH)

	
	DRS
	n/a 

	
	SS + PBCH
	288 + 240

	
	CSI RS
	n/a

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


For LTE-A, MU-MIMO/CoMP, we propose following overhead assumption:
Alternative 1
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)

	
	PDCCH
	50 * 12 * 4 * L = 4800 (L = 2), 7200 (L = 3)

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

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

	
	SS + PBCH
	288 + 240

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

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

	
	PDCCH
	50 * 12 * 6 * L = 7200 (L = 2), 10800 (L = 3)

	
	CRS
	0  (included in PDCCH) 

	
	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
	23.96% (L = 2, X = 12, Y = 4)

31.10% (L = 3, X = 12, Y = 4)


Alternative 2
With 6 MBSFN subframes per 10ms, 2CRS ports
	Total Res
	50 RBs * 12 subcarriers * 10 frames * 14 OFDM symbols = 84000

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

	
	PDCCH
	50 * 12 * 4 * L = 4800 (L = 2), 7200 (L = 3)

	
	CRS
	50 * 12 * 4 = 2400 (2 antenna ports, 2 symbols included in PDCCH)

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

	
	SS + PBCH
	288 + 240

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

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

	
	PDCCH
	50 * 12 * 6 * L = 7200 (L = 2), 10800 (L = 3)

	
	CRS
	0  (included in PDCCH) 

	
	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
	25.39% (L = 2, X = 12, Y = 4)

32.53% (L = 3, X = 12, Y = 4)


Major points to be agreed are:

- Use of 6 out of 10 MBSFN sub-frames allowing L=3 for MBSFN subframes

- For DRS overhead, X is 12 for up to two layers and X is 24 for more than two layers.

- For CSI-RS overhead, Y depends on number of antenna ports and reporting period that companies assumed
- For CRS overhead, one antenna port is used.

· TDD overhead
For LTE Rel-8 DL SU-MIMO, we propose following common overhead assumption:

	Total REs
	100 RBs * 12 subcarriers * (4 normal frames * 14 symbols + 2 special frames *12 symbols ) = 93600

	
	PDCCH
	100 * 12 * (4* L+2*2) = 14400 (L = 2), 19200(L = 3)

	
	CRS
	100*(4*16+2*12) = 8800 (4 antenna ports, first 2 symbols included in PDCCH, DwPTS of 11OS is counted)

	
	DRS
	n/a 

	
	SS + PBCH
	288 + 240

	
	CSI RS
	n/a

	
	GP
	Not active

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


For LTE-A, MU-MIMO/CoMP, we’d like to propose following overhead assumption:

Alternative 1

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 * 12)=93600

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

	
	PDCCH
	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 PDCCH)

	
	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 + 240

	
	CSI RS
	n/a

	MBSFN subframes: 2 out of 6 subframes

	
	PDCCH
	100 * 12 * 2 * L = 4800  (L = 2), 7200 (L = 3)

	
	CRS
	0  (included in PDCCH) 

	
	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
	25.14 % (L = 2, X1 = 12, X2=9, Y = 4)

30.26 %  (L = 3, X1 = 12, X2=9, Y = 4)


Alternative 2
With 2 MBSFN subframes per 10ms, 2CRS ports
	Total Res
	100 RBs * 12 subcarriers * (2*normal frame*14 + 2 MBFSN subframe*14 + 2*special frame * 12)=93600

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

	
	PDCCH
	100 *12* (2 * L + 2 * 2) = 9600 (L = 2), 12000 (L = 3 for normal subframe, L=2 for DwPTS)

	
	CRS
	100 * (2* 12 + 2*8)  = 4000 (2 antenna ports, 2 symbol included in PDCCH)

	
	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 + 240

	
	CSI RS
	n/a

	MBSFN subframes: 2 out of 6 subframes

	
	PDCCH
	100 * 12 * 2 * L = 4800  (L = 2), 7200 (L = 3)

	
	CRS
	0  (included in PDCCH) 

	
	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
	27.27 % (L = 2, X1 = 12, X2=9, Y = 4)

32.40 %  (L = 3, X1 = 12, X2=9, Y = 4)


Major points to be agreed are:

- Use of 2 out of 6 MBSFN sub-frames allowing L=3 for MBSFN subframes

- For DRS overhead, X is 12 for up to two layers and X is 24 for more than two layers.

- For CSI-RS overhead, Y depends on number of antenna ports and reporting period that companies assumed
- For CRS overhead, one antenna port is used.
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