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5.3.4
Mapping to physical resources

The block of complex-valued symbols 
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 shall be multiplied with the amplitude scaling factor 
[image: image4.wmf]PUSCH

b

 in order to conform to the transmit power 
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specified in Section 5.1.1.1 in [4], and mapped in sequence starting with 
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to physical resource blocks assigned for transmission of PUSCH. The mapping to resource elements 
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 corresponding to the physical resource blocks assigned for transmission and not used for transmission of reference signals shall be in increasing order of first the index
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, then the index
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, starting with the first slot in the subframe.

If uplink frequency-hopping is disabled or the hopping is included in the uplink scheduling grant, the set of physical resource blocks to be used for transmission are given by 
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where 
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n

 is obtained from the uplink scheduling grant as described in [4].

If uplink frequency-hopping with predefined hopping pattern is enabled, the set of physical resource blocks to be used for transmission in slot 
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 is given by the scheduling grant together with a predefined pattern according to
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where 
[image: image14.wmf]VRB
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 is obtained from the scheduling grant as described in [4]. The number of resource blocks in a slot used for PUCCH transmission, 
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, is configured by higher layers. The size 
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 of each sub-band is given by, 
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where the number of sub-bands 
[image: image18.wmf]sb
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 is given by higher layers. The function 
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 determines whether mirroring is used or not. The parameter Hopping-mode provided by higher layers determines if hopping is “inter-subframe” or “intra and inter-subframe”.

The hopping function 
[image: image20.wmf])

(

hop

i

f

and the function
[image: image21.wmf])

(

m

i

f

 are given by


[image: image22.wmf]ï

ï

î

ï

ï

í

ì

>

+

-

÷

ø

ö

ç

è

æ

´

+

-

=

+

-

=

=

å

+

×

+

×

=

+

×

-

2

mod

)

1

)

1

mod(

2

)

(

)

1

(

(

2

mod

)

1

)

1

(

(

1

0

)

(

9

10

1

10

)

1

10

(

hop

sb

sb

sb

i

i

k

i

k

hop

sb

sb

hop

sb

N

N

N

k

c

i

f

N

N

i

f

N

i

f



[image: image23.wmf]î

í

ì

>

×

=

=

1

)

10

(

1

2

mod

)

(

m

sb

sb

N

i

c

N

i

i

f


where 
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=0 and the scrambling sequence 
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 is given by section 7.2.  The scrambling sequence generator shall be initialised with 
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 at the start of each frame.

5.4.3
Mapping to physical resources

The block of complex-valued symbols 
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 shall be multiplied with the amplitude scaling factor 
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 in order to conform to the transmit power 
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specified in Section 5.1.2.1 in [4], and mapped in sequence starting with 
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 to resource elements. PUCCH uses one resource block in each of the two slots in a subframe. Within the physical resource block used for transmission, the mapping of 
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 to resource elements 
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 not used for transmission of reference signals shall be in increasing order of first 
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, then 
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 and finally the slot number, starting with the first slot in the subframe. 

The physical resource blocks to be used for transmission of PUCCH in slot 
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 is given by
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where the variable 
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 depends on the PUCCH format. For formats 1, 1a and 1b
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and for formats 2, 2a and 2b
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Mapping of modulation symbols for the physical uplink control channel is illustrated in Figure 5.4.3-1. 
In case of simultaneous transmission of sounding reference signal and PUCCH format 1a or 1b, one SC-FDMA symbol on PUCCH shall punctured.
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Figure 5.4.3-1: Mapping to physical resource blocks for PUCCH.
5.5.3.2
Mapping to physical resources

The sequence 
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 shall be multiplied with the amplitude scaling factor 
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 in order to conform to the transmit power 
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 specified in Section 5.1.3.1 in [4], and mapped in sequence starting with 
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where 
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 is the frequency-domain starting position of the sounding reference signal and 
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 is the length of the sounding reference signal sequence defined as
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where 
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is given by Table 5.5.3.2-1 through Table 5.5.3.2-4 for each uplink bandwidth 
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 is an offset value depending on "Transmission comb" given by higher layers for the UE, and 
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 is frequency position index. 

In order to configure the frequency hopping of the sounding reference signal, “SRS hopping bandwidth” value 
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 is given by higher layers. If frequency hopping of the sounding reference signal is not enabled (i.e., 
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 remains constant (unless re-configured) and is defined by 
[image: image62.wmf]ë

û

b

b

b

N

m

n

n

mod

4

SRS,

RRC

=

 where "Frequency-domain position" 
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 is given by higher layers for the UE. If frequency hopping of the sounding reference signal is enabled (i.e., 
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where 
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 is given by Table 5.5.3.2-1 through Table 5.5.3.2-4 for each uplink bandwidth 
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where 
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 value on Table 5.5.3.2-1 through Table 5.5.3.2-4, and 
[image: image72.wmf]ë

û

ë

û

SRS

s

f

T

n

n

n

/

)

2

/

10

(

SRS

+

´

=

 counts the number of UE-specific SRS transmissions, where 
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 is UE-specific periodicity of SRS transmission defined in section 8.2 of [4].
The sounding reference signal shall be transmitted at the last symbol of the subframe.
Table 5.5.3.2-1: 
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Table 5.5.3.2-2: 
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	SRS bandwidth configuration
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Table 5.5.3.2-3: 
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 values for the uplink bandwidth of 
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	SRS bandwidth configuration
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Table 5.5.3.2-4: 
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5.7.3
Baseband signal generation

The time-continuous random access signal 
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 is an amplitude scaling factor in order to conform to the transmit power 
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[image: image124.wmf]RA

PRB

n

 is derived from section 5.7.1. The factor 
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 accounts for the difference in subcarrier spacing between the random access preamble and uplink data transmission. The variable
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, a fixed offset determining the frequency-domain location of the random access preamble within the physical resource blocks, are both given by Table 5.7.3-1.

Table 5.7.3-1: Random access baseband parameters.

	Preamble format
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	0 – 3
	1250 Hz
	7

	4
	7500 Hz
	2
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