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6.2.1
Resource grid
The transmitted signal in each slot is described by a resource grid of 
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[image: image2.wmf]DL

symb

N

 OFDM symbols. The resource grid structure is illustrated in Figure 6.2.2-1. The quantity 
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 depends on the downlink transmission bandwidth configured in the cell and shall fulfil
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where 
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 are the smallest and largest downlink bandwidth, respectively, supported by the current version of this specification. 

The set of allowed values for 
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 is given by [6].  The number of OFDM symbols in a slot depends on the cyclic prefix length and subcarrier spacing configured and is given in Table 6.2.3-1.
In case of multi-antenna transmission, there is one resource grid defined per antenna port. An antenna port is defined by its associated reference signal. The set of antenna ports supported depends on the reference signal configuration in the cell:

-
Cell-specific reference signals, associated with non-MBSFN transmission, support a configuration of one, two, or four antenna ports and the antenna port number 
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-
MBSFN reference signals, associated with MBSFN transmission, are transmitted on antenna port
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UE-specific reference signals are transmitted on antenna port
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Positioning reference signals are transmitted on antenna port
[image: image14.wmf]6

=

p

.
6.3.5
Mapping to resource elements
For each of the antenna ports used for transmission of the physical channel, the block of complex-valued symbols 
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 shall be mapped in sequence starting with 
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 to resource elements 
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 which meet all of the following criteria: 

-they are in the physical resource blocks corresponding to the virtual resource blocks assigned for transmission, and 
-they are not used for transmission of PBCH, synchronization signals, cell-specific reference signals, MBSFN reference signals or UE-specific reference signals, and

-they are not in an OFDM symbol used for PDCCH as defined in section 6.7. 

The mapping to resource elements 
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 on antenna port 
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 not reserved for other purposes shall be in increasing order of first the index 
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 over the assigned physical resource blocks and then the index
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, starting with the first slot in a subframe. 
6.10
Reference signals
Four types of downlink reference signals are defined:

-
Cell-specific reference signals, associated with non-MBSFN transmission

-
MBSFN reference signals, associated with MBSFN transmission

-
UE-specific reference signals
-
Positioning reference signals
There is one reference signal transmitted per downlink antenna port. 
6.10.4
Positioning reference signals

Positioning reference signals shall only be transmitted in resource blocks in downlink subframes configured for positioning reference signals transmission. The OFDM symbols in a MBSFN subframe configured for positioning reference signals transmission shall use the same cyclic prefix as used for subframe #0. Positioning reference signals are transmitted on antenna port 6.
The positioning reference signals shall not be mapped to resource elements 
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 allocated to PBCH, PSS or SSS regardless of their antenna port 
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Positioning reference signals are defined for 
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6.10.4.1
Sequence generation

The reference-signal sequence 
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where 
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 is the slot number within a radio frame, 
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 is the OFDM symbol number within the slot. The pseudo-random sequence 
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 is defined in Section 7.2. The pseudo-random sequence generator shall be initialised with 
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 at the start of each OFDM symbol where 
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6.10.4.2
Mapping to resource elements

The reference signal sequence 
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 shall be mapped to complex-valued modulation symbols 
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 used as reference signal for antenna port 
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Normal cyclic prefix:
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Extended cyclic prefix:

[image: image38.wmf](

)

(

)

(

)

(

)

PRS

RB

DL

max,

RB

PRS

RB

s

s

s

shift

PRS

RB

DL

RB

1

2

,

,

1

,

0

ports

antenna

PBCH

4

and

1

2

mod

if

5

,

4

,

2

ports

antenna

PBCH

2

or

1

and

1

2

mod

if

5

,

4

,

2

,

1

0

2

mod

if

5

,

4

6

mod

5

6

N

N

m

m

N

m

n

n

n

l

v

l

N

N

m

k

-

+

=

¢

-

×

=

ï

î

ï

í

ì

=

=

=

=

+

-

+

-

+

=

K


The bandwidth for positioning reference signals and 
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 is configured by higher layers and the cell-specific frequency shift is given by 
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Figure 6.10.4.2-1: Mapping of positioning reference signals (normal cyclic prefix)
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Figure 6.10.4.2-2: Mapping of positioning reference signals (extended cyclic prefix)
6.10.4.3 Positioning reference signal subframe configuration
The cell specific subframe configuration period 
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 and the cell specific subframe offset 
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 for the transmission of positioning reference signals are listed in Table 6.10.4.3-1. The PRS configuration index 
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 is configured by higher layers. Positioning reference signals are transmitted only in configured DL subframes. Positioning reference signals shall not be transmitted in special subframes. Positioning reference signals shall be transmitted in 
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 consecutive downlink subframes, where 
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The positioning reference signal instances, for the first subframe of the 
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 downlink subframes, shall satisfy 
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Table 6.10.4.3-1: Positioning reference signal subframe configuration
	PRS configuration Index 
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	PRS periodicity 
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	PRS subframe offset 
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