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4.2
Frame structure type 2
Frame structure type 2 is applicable to TDD. Each radio frame of length 
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The uplink-downlink configuration in a cell may vary between frames and controls in which subframes uplink or downlink transmissions may take place in the current frame. The uplink-downlink configuration in the current frame is obtained according to Section 13 in [4].

The supported uplink-downlink configurations are listed in Table 4.2-2 where, for each subframe in a radio frame, "D" denotes a downlink subframe reserved for downlink transmissions, "U" denotes an uplink subframe reserved for uplink transmissions and "S" denotes a special subframe with the three fields DwPTS, GP and UpPTS. The length of DwPTS and UpPTS is given by Table 4.2-1 subject to the total length of DwPTS, GP and UpPTS being equal to
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 where X is the number of additional SC-FDMA symbols in UpPTS provided by the higher layer parameter srs-UpPtsAdd if configured otherwise X is equal to 0. The UE is not expected to be configured with 2 additional UpPTS SC-FDMA symbols for special subframe configurations {3, 4, 7, 8} for normal cyclic prefix in downlink and special subframe configurations {2, 3, 5, 6} for extended cyclic prefix in downlink and 4 additional UpPTS SC-FDMA symbols for special subframe configurations {1 2, 3, 4, 6, 7, 8} for normal cyclic prefix in downlink and special subframe configurations {1, 2, 3, 5, 6} for extended cyclic prefix in downlink.
Uplink-downlink configurations with both 5 ms and 10 ms downlink-to-uplink switch-point periodicity are supported.

· In case of 5 ms downlink-to-uplink switch-point periodicity, the special subframe exists in both half-frames.

· In case of 10 ms downlink-to-uplink switch-point periodicity, the special subframe exists in the first half-frame only.

Subframes 0 and 5 and DwPTS are always reserved for downlink transmission. UpPTS and the subframe immediately following the special subframe are always reserved for uplink transmission. 
In case multiple cells are aggregated, the UE may assume that the guard period of the special subframe in the cells using frame structure type 2 have an overlap of at least 
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In case multiple cells with different uplink-downlink configurations in the current radio frame are aggregated and the UE is not capable of simultaneous reception and transmission in the aggregated cells, the following constraints apply:

-
if the subframe in the primary cell is a downlink subframe, the UE shall not transmit any signal or channel on a secondary cell in the same subframe 

-
if the subframe in the primary cell is an uplink subframe, the UE is not expected to receive any downlink transmissions on a secondary cell in the same subframe

-
if the subframe in the primary cell is a special subframe and the same subframe in a secondary cell is a downlink subframe, the UE is not expected to receive PDSCH/EPDCCH/PMCH/PRS transmissions in the secondary cell in the same subframe, and the UE is not expected to receive any other signals on the secondary cell in OFDM symbols that overlaps with the guard period or UpPTS in the primary cell.
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Figure 4.2-1: Frame structure type 2 (for 5 ms switch-point periodicity)

Table 4.2-1: Configuration of special subframe (lengths of DwPTS/GP/UpPTS)

	Special subframe configuration
	Normal cyclic prefix in downlink
	Extended cyclic prefix in downlink

	
	DwPTS
	UpPTS
	DwPTS
	UpPTS

	
	
	Normal cyclic prefix
 in  uplink
	Extended cyclic prefix 
in uplink
	
	Normal cyclic prefix in uplink
	Extended cyclic prefix in uplink
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Table 4.2-2: Uplink-downlink configurations

	Uplink-downlink 

Configuration
	Downlink-to-Uplink 

Switch-point periodicity
	Subframe number

	
	
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9

	0
	5 ms
	D
	S
	U
	U
	U
	D
	S
	U
	U
	U

	1
	5 ms
	D
	S
	U
	U
	D
	D
	S
	U
	U
	D

	2
	5 ms
	D
	S
	U
	D
	D
	D
	S
	U
	D
	D

	3
	10 ms
	D
	S
	U
	U
	U
	D
	D
	D
	D
	D

	4
	10 ms
	D
	S
	U
	U
	D
	D
	D
	D
	D
	D

	5
	10 ms
	D
	S
	U
	D
	D
	D
	D
	D
	D
	D

	6
	5 ms
	D
	S
	U
	U
	U
	D
	S
	U
	U
	D


5.5
Reference signals
Two types of uplink reference signals are supported:
-
Demodulation reference signal, associated with transmission of PUSCH or PUCCH
-
Sounding reference signal, not associated with transmission of PUSCH or PUCCH

The same set of base sequences is used for demodulation and sounding reference signals.

5.5.3
Sounding reference signal
5.5.3.1
Sequence generation
The sounding reference signal sequence 
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 is defined by clause 5.5.1, where 
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 is the sequence-group number defined in clause 5.5.1.3 and 
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 is the base sequence number defined in clause 5.5.1.4. The cyclic shift 
[image: image52.wmf]p

~

a

 of the sounding reference signal is given as 

[image: image53.wmf]{

}

1

,...,

1

,

0

~

mod

~

2

ap

max

cs,

SRS

ap

max

cs,

SRS

cs

SRS

~

cs

SRS

max

cs,

SRS

~

cs

SRS

~

-

Î

÷

÷

ø

ö

ç

ç

è

æ

+

=

=

N

p

n

N

p

n

n

n

n

n

p

,

p

,

p

p

a

,

where 

[image: image55.wmf]{

}

1

...,

,

1

,

0

max

cs,

SRS

cs

SRS

-

=

n

n

 is configured separately for periodic and each configuration of aperiodic sounding by the higher-layer parameters cyclicShift and cyclicShift-ap, respectively,  for each UE and 
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 is the number of antenna ports used for sounding reference signal transmission. The parameter  
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 is given by the higher layer parameter transmissionCombNum if configured, otherwise 
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5.5.3.2
Mapping to physical resources

The sequence 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 clause 5.1.3.1 in 3GPP TS 36.213 [4], and mapped in sequence starting with 
[image: image64.wmf])

0

(

)

~

(

SRS

p

r

 to resource elements 
[image: image65.wmf])

,

(

l

k

 on antenna port 
[image: image66.wmf]p

 according to


[image: image67.wmf]ï

î

ï

í

ì

-

=

=

+

otherwise

0

1

,

,

1

,

0

'

)

'

(

1

RS

,

sc

)

~

(

SRS

ap

)

(

,

'

)

(

0

TC

b

p

SRS

p

l

k

k

K

M

k

k

r

N

a

p

K

b


where 
[image: image68.wmf]ap

N

 is the number of antenna ports used for sounding reference signal transmission and the relation between the index 
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 is given by Table 5.2.1-1. 

The set of antenna ports used for sounding reference signal transmission is configured independently for periodic and each configuration of aperiodic sounding. The quantity 
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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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. The cell-specific parameter srs-BandwidthConfig, 
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 and the UE-specific parameter srs-Bandwidth, 
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are given by higher layers. For UpPTS, 
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 shall be reconfigured to 
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 if this reconfiguration is enabled by the cell-specific parameter srsMaxUpPts given by higher layers, otherwise if the reconfiguration is disabled 
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 is a SRS BW configuration and 
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 is the set of SRS BW configurations from the Tables 5.5.3.2-1 to 5.5.3.2-4 for each uplink bandwidth 
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 is the number of format 4 PRACH in the addressed UpPTS and derived from Table 5.7.1-4. 
The frequency-domain starting position 
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where for normal uplink subframes 
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where the relation between the index 
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 is given by the UE-specific parameter transmissionComb or transmissionComb-ap for periodic and each configuration of aperiodic transmission, respectively, provided by higher layers for the UE, and 
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 is equal to 0 for UpPTS in the first half frame and equal to 1 for UpPTS in the second half frame of a radio frame.
The frequency hopping of the sounding reference signal is configured by the parameter 
[image: image101.wmf]}

3

,

2

,

1

,

0

{

hop

Î

b

, provided by higher-layer parameter srs-HoppingBandwidth. Frequency hopping is not supported for aperiodic transmission. If frequency hopping of the sounding reference signal is not enabled (i.e., 
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 is given by higher-layer parameters freqDomainPosition and freqDomainPosition-ap for periodic and each configuration of aperiodic transmission, respectively. If frequency hopping of the sounding reference signal is enabled (i.e., 
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where 
[image: image109.wmf]b

N
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counts the number of UE-specific SRS transmissions, where 
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 is UE-specific periodicity of SRS transmission defined in clause 8.2 of 3GPP TS 36.213 [4], 
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The sounding reference signal shall be transmitted in the last symbol of the uplink subframe.
Table 5.5.3.2-1: 
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	SRS bandwidth configuration
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