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1 Introduction
In the RAN #31 meeting in Sanya, 1.6MHz bandwidth has been approved for EUTRA, which is intended primarily for use due spectrum compatibility on the bands with 1.28 Mcps TDD [2]. In this contribution, the DL/UL numerology of 1.6MHz bandwidth for EUTRA LCR-based TDD frame structure is provided. 
Considering suitable spectrum efficiency and compatibility, the numerology of 1.6MHz bandwidth is similar to the 1.25MHz bandwidth, except the number of sub-carriers. Also physical resource block bandwidth is proposed as 360kHz and M=24 accordingly. More details are listed in following sections. 
2 Downlink transmission scheme
Table 1 gives the downlink parameters for 1.6MHz bandwidth according to the table 7.1.1-2 in TR25.814.
Table1 Parameters for downlink transmission scheme (alternative TDD frame structure)
	Transmission BW
	1.25 MHz
	1.6 MHz
	2.5 MHz
	5 MHz
	10 MHz
	15 MHz 
	20 MHz

	Timeslot duration 
	0.675 ms

	Sub-carrier spacing
	15 kHz

	Sampling frequency 
	1.92 MHz
(1/2 ( 3.84 MHz)
	1.92 MHz
(1/2 ( 3.84 MHz)
	3.84 MHz
	7.68 MHz
(2 ( 3.84 MHz)
	15.36 MHz
(4 ( 3.84 MHz)
	23.04 MHz
(6 ( 3.84 MHz)
	30.72 MHz
(8 ( 3.84 MHz)

	FFT size
	128
	128
	256
	512
	1024
	1536
	2048

	Number of occupied 
sub-carriers†, ††
	76
	97
	151
	301
	601
	901
	1201

	Number of 
OFDM symbols 
per Timeslot
(Short/Long CP)
	9/8

	CP length (μs/samples)
	Short
	7.29/14
	7.29/14
	7.29/28
	7.29/56
	7.29/112
	7.29/168
	7.29/224

	
	Long
	16.67/32
	16.67/32
	16.67/64
	16.67/128
	16.67/256
	16.67/384
	16.67/512

	Timeslot Interval (samples)
	Short
	18
	18
	36
	72
	144
	216
	288

	
	Long
	16
	16
	32
	64
	128
	192
	256


 †Includes DC sub-carrier which contains no data

†† This is the assumption for the baseline proposal. Somewhat more carriers may be possible to occupy in case of the wider bandwidth
3 Uplink Transmission Scheme
Table 2 gives the uplink parameters for 1.6MHz bandwidth according to the table 9.1.1-2 

in TR25.814.
Table2 Parameters for Uplink Transmission Scheme using BW efficiency of ~90%

	Spectrum Allocation
(MHz)
	Timeslot duration
(ms)
	Long block size
((s/#of occupied subcarriers /samples*2)
	Short block size
((s/#of occupied subcarriers /samples)
	CP duration
((s/samples *1)
	Timeslot Interval

(us/samples)

	20
	0.675
	66.67/1200/2048
	33.33/600/1024
	(6.71/206) ( 9,

(6.97/214) ( 1*
	7.68/236

	15
	0.675
	66.67/900/1536
	33.33/450/768
	(6.77/156) ( 9,

(7.11/164) ( 1*
	6.94/160

	10
	0.675
	66.67/600/1024
	33.33/300/512
	(6.71/103) ( 9,

(7.22/111) ( 1*
	7.42/114

	5
	0.675
	66.67/300/512
	33.33/150/256
	(6.64/51) ( 9,

(7.67/59) ( 1*
	7.54/58

	2.5
	0.675
	66.67/150/256
	33.33/75/128
	(6.51/25) ( 9,

(8.58/33) ( 1*
	7.80/30

	1.6
	0.675
	66.67/96/128
	33.33/48/64
	(6.25/12) ( 9,

(10.4/20) ( 1*
	8.32/16

	1.25
	0.675
	66.67/75/128
	33.33/38/64
	(6.25/12) ( 9,

(10.4/20) ( 1*1
	8.32/16


*1: {(x1/y1) ( n1, (x2/y2) ( n2} means (x1/y1) for n1 reference signal or data blocks and (x2/y2) for n2 reference signal or data blocks
*2: FFT size = samples
4 Physical resource block
Table 3 gives the physical resource block bandwidth and number of physical resource blocks for both uplink and downlink for 1.6MHz bandwidth according to the table 7.1.1.2.1-1 and Table 9.1.1.2.1-1 in TR 25.814.
Table3 Physical resource block bandwidth and number of physical resource blocks dependent on bandwidth.
	Bandwidth (MHz)
	1.25
	1.6
	2.5
	5.0
	10.0
	15.0
	20.0

	Physical resource block bandwidth (kHz)
	375
	360
	375
	375
	375
	375
	375

	Number of available physical resource blocks
	3
	4
	6
	12
	24
	36
	48


5 Conclusion
In this contribution the numerology of 1.6MHz bandwidth for EUTRA LCR-based TDD frame structure has been given. It is proposed to include this into RAN1 TR25.814 in order to reflect RAN decision on this issue. If this can be accepted by RAN1 the formal CR will be prepared soon.
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