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1. Introduction

This paper is a text proposal for inclusion in the RAN1 TR giving an overview of the concept presented in R1-050484 and R1-050267
2. Text proposal
It is proposed that the following text is included in section 7 of RAN1 TR
DL OFDM is described as 7.x corresponding section number 8.x should be used when filling the evaluation part.
-------------------------------------Start of text proposal----------------------------------------------------------

7.x
DL-OFDMA
7.x.1
Basic transmission scheme

7.x.1.1
Modulation scheme
The orthogonal frequency division multiple access (OFDMA) transmission is employed for the down link transmission. The downlink signaling is generated by computing the N-point IFFT, the input of the IFFT is the frequency domain representation of OFDMA signal, and the output of the IFFT is the time domain representation of the OFDMA signal, the N-point IFFT out is defined as an useful OFDMA symbol. A guard interval is added prior to each useful OFDMA symbol. The guard interval duration Tg (which corresponds to Np prefix samples). A prefix is generated using the last block of Np samples from the useful OFDMA symbol. The prefix insertion operation is illustrated in Figure 1. 
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Figure 1: Cyclic Prefix Insertion

Each input samples of the of IFFT represents a sub-carrier, the sub-carrier spacing is determined by the IFFT size N and input sampling rate of the IFFT. A sub-set of active sub-carriers are mapped with the data modulation symbols and pilot symbols, the remaining sub-carriers are left inactive prior to the IFFT, the inactive sub-carriers is determined based on the spectral constraints, such as the bandwidth allocation and the spectral mask.
The 10ms radio frame consists of 15 TTIs, each TTI consist of 8 OFDM symbols. The OFDMA signalling parameters are listed in Table 1.
Table 1 OFDMA parameters

	System Bandwidth (MHz)
	20
	15
	10
	5
	2.5
	1.25

	Sampling Frequency (MHz)
	26.88

(7*3.84)
	20.16

(21/4*3.84)
	13.44

(7/2*3.84)
	6.72

(7/4*3.84)
	3.36

(7/8*3.84)
	1.68

(7/16*3.84)

	FFT Size
	2048
	1536
	1024
	512
	256
	128

	Prefix Size
	192

(7.14 s)
	144

(7.14 s)
	96

(7.14 s)
	48

(7.14 s)
	24

(7.14 s)
	12

(7.14 s)

	Sub-carrier Separation (KHz)
	13.125
	13.125
	13.125
	13.125
	13.125
	13.125

	Number of Useful Sub-carriers
	1472
	1088
	704
	320
	144
	64


7.x.1.2
Down Link OFDMA Channelization 
The frequency domain representation of OFDMA signals can be represented by 2-dimensional time-frequency grid with the alignment of the corresponding sub-carrier of the each OFDMA symbols. The physical channels are defined as sub-set of the useful sub-carriers in the time-frequency grid. The basic unit of such a sub-set of the useful sub-carriers is defined as basic access channel (BACH), the BACH consists of [24] useful sub-carriers in each IFFT input and the same set of useful sub-carriers in the adjacent OFDMA symbol. Two types of the BACH units are defined. The first type of BACH is constructed by [24] consecutive useful sub-carriers starting from ith sub-carrier. The second type of BACH is constructed by mapping the data symbol onto the [24] consecutive virtual sub-carriers and such virtual sub-carriers are mapped onto sporadic spacing of useful sub-carriers across the entire useful sub-carriers of the IFFT input by using permutation sequence. The OFDMA channelization is defined by grouping BACH channels in the time dimension or frequency dimension or both time and frequency dimensions.
7.x.1.3
Down Link OFDMA Common Pilots

Three types of common pilots are defined for the down link pilot channels, the preamble pilot channel, the scattered pilot channel and continuous pilot channel. 
The preamble pilot channel is transmitted at first OFDM symbol of the radio frame. The preamble is generated by concatenation of two identical N/2 IFFT outputs and then insert the cyclic prefix prior the two combined N/2 IFFT outputs. The active sub-carrier with index 
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is mapped to the  lth transmit antenna with m the number of transmit antennas at Node-B, where, m=1,2,4 and , 
[image: image3.wmf]2

/

,...

2

,

1

N

k

=

.
The active sub-carrier is mapped with PSC and SSC sequences to enable the cell search in the frequency domain.  

The scattered pilot channel is distributed across time-frequency grid with a pre-defined pattern. Figure 2 shows the pilot channel pattern to support 1, 2, 4 transmit antennas at Node-B. The same active sub-carrier assigned for scattered pilot transmission of  lth transmit antenna is mapped as an inactive sub-carrier for the other transmit antennas.

The continuous pilot channel is distributed alone a pre-defined sub-carrier set as shown in Figure 2. The same active sub-carrier assigned for continuous pilot transmission of  lth transmit antenna is mapped as an inactive sub-carrier for the other transmit antennas. 
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Figure 2 Scattered pilot and continuous pilot channel 
-------------------------------------End of text proposal----------------------------------------------------------

































































































1

_1176620219.unknown

_1176620597.unknown

_1176620610.doc
[image: image1.emf]Scattered pilots for antennas 1,2,3 & 4


Continuous pilots for antennas 1,2,3 & 4 


Data


16 sub-carriers


Scattered pilots for antennas 1,2,3 & 4


Continuous pilots for antennas 1,2,3 & 4 


Data


16 sub-carriers





_1176620358.unknown

_1097568290.doc






















Useful OFDM symbol duration







OFDM symbol 







s







m







Prefix length







copy












