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6.10.5
CSI reference signals

CSI reference signals are transmitted on one, two, four, eight, twelve, or sixteen antenna ports using 
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For CSI reference signals using more than eight antenna ports, 
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 CSI-RS configurations in the same subframe, numbered from 0 to 
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 antenna ports in total. Each CSI-RS configuration in such an aggregation corresponds to 
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 antenna ports and one of the configurations in Table 6.10.5.3-1 or 6.10.5.2-1 for normal cyclic prefix. The supported configurations of aggregated CSI-RS configurations are shown in Table 6.10.5-1.

CSI reference signals are defined for 
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Table 6.10.5-1: Aggregation of CSI-RS configurations.

	Total number of 
antenna ports
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	Number of antenna ports per CSI-RS configuration
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	Number of CSI-RS configurations
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	12
	4
	3

	16
	8
	2


6.10.5.1
Sequence generation

The reference-signal sequence 
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where 
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 is the slot number within a radio frame and 
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 is the OFDM symbol number within the slot. The pseudo-random sequence 
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 is defined in clause 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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The quantity 
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6.10.5.2
Mapping to resource elements

In subframes configured for CSI reference signal transmission, the reference signal sequence 
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 shall be mapped to complex-valued modulation symbols 
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 used as reference symbols on antenna port 
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 . The mapping depends on the higher-layer parameter CDMType. 

For the case of CDMType not equal to CDM4:
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For the case of CDMType equal to CDM4:
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where
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and where 
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 is given by Table 6.10.5.2-0.
Table 6.10.5.2-0: The sequence 
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The quantity 
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 and the necessary conditions on 
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 are given by Tables 6.10.5.2-1 and 6.10.5.2-2 for normal and extended cyclic prefix, respectively. 

The relation between the antenna port number 
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 and the quantity 
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 depends on the number of CSI-RS antenna ports:

-
for CSI reference signals using up to eight antenna ports, 
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-
for CSI reference signals using more than eight antenna ports when the higher-layer parameter CDMType equals CDM2
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where 
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 is the CSI-RS resource number.

-
for CSI reference signals using more than eight antenna ports the higher-layer parameter CDMType equals CDM4, antenna port number 
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Multiple CSI reference signal configurations can be used in a given cell. A UE can be configured with multiple sets of CSI reference signals,

-
up to three configurations for CSI reporting for which the UE shall assume non-zero transmission power for the CSI-RS, and

-
zero or more configurations for which the UE shall assume zero transmission power, and

-
zero or more configurations valid across the system downlink bandwidth as part of the discovery signals for which the UE shall assume non-zero transmission power for the CSI-RS. 

The CSI-RS configurations for which the UE shall assume non-zero transmission power are provided by higher layers.

The CSI-RS configurations for which the UE shall assume zero transmission power in a subframe are given by a bitmap derived according to clause 7.2.7 in 3GPP TS 36.213 [4]. For each bit set to one in the 16-bit bitmap, the UE shall assume zero transmission power for the resource elements corresponding to the four CSI reference signal column in Tables 6.10.5.2-1 and 6.10.5.2-2 for normal and extended cyclic prefix, respectively, except for resource elements that overlap with those for which the UE shall assume non-zero transmission power CSI-RS as configured by higher layers. The most significant bit corresponds to the lowest CSI reference signal configuration index and subsequent bits in the bitmap correspond to configurations with indices in increasing order. 
CSI reference signals can only occur in

-
downlink slots where 
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 fulfils the condition in Tables 6.10.5.2-1 and 6.10.5.2-2 for normal and extended cyclic prefix, respectively, and 

-
where the subframe number fulfils the conditions in clause 6.10.5.3. 

The UE shall assume that CSI reference signals are not transmitted


-
in the DwPTS for special subframe configuration 0, 5 and 9 for normal cyclic prefix and all special subframe configurations for extended cyclic prefix, in case of frame structure type 2, 
-
in subframes where PDSCH/EPDCCH transmission starts in the second slot of a subframe for frame structure type 3,

-
in subframes where PDSCH/EPDCCH transmission ends prior to the end of a subframe for frame structure type 3, 

-
in an empty subframe where there is no PDSCH or discovery signal transmission for frame structure type 3,

-
in subframes where transmission of a CSI-RS would collide with SystemInformationBlockType1 messages,
-
in the primary cell in subframes configured for transmission of paging messages in the primary cell for any UE with the cell-specific paging configuration. 

The UE shall assume that none of the CSI reference signals corresponding to a CSI reference signal configuration are transmitted in subframes where transmission of any of those CSI reference signals would collide with transmission of synchronization signals or the core part of PBCH.

Resource elements 
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 used for transmission of CSI reference signals on any of the antenna ports in the set 
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 shall not be used for transmission of PDSCH on any antenna port in the same slot if higher layer parameter CDMType is not configured, or is configured to CDM2. 
Resource elements 
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 used for transmission of CSI reference signals on any of the antenna ports in the set 
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 for CSI reference signals on 12 ports or 
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 for CSI reference signals on 16 ports shall not be used for transmission of PDSCH on any antenna port in the same slot if higher layer parameter CDMType is configured to CDM4.

The mapping for CSI reference signal configuration 0 is illustrated in Figures 6.10.5.2-1 and 6.10.5.2-2.

Table 6.10.5.2-1: Mapping from CSI reference signal configuration to 
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 for normal cyclic prefix

	CSI-RS
config.
	Number of CSI reference signals configured

	
	1 or 2
	4
	8

	
	Normal subframe
	Special subframe
	Normal subframe
	Special subframe
	Normal subframe
	Special subframe
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	0
	(9,5)
	0
	(9,5)
	0
	(9,5)
	0
	(9,5)
	0
	(9,5)
	0
	(9,5)
	0

	1
	(11,2)
	1
	(11,5)
	0
	(11,2)
	1
	(11,5)
	0
	(11,2)
	1
	(11,5)
	0

	2
	(9,2)
	1
	(9,2)
	1
	(9,2)
	1
	(9,2)
	1
	(9,2)
	1
	(9,2)
	1

	3
	(7,2)
	1
	(7,5)
	0
	(7,2)
	1
	(7,5)
	0
	(7,2)
	1
	(7,5)
	0

	4
	(9,5)
	1
	
	
	(9,5)
	1
	
	
	(9,5)
	1
	
	

	5
	(8,5)
	0
	(8,5)
	0
	(8,5)
	0
	(8,5)
	0
	
	
	
	

	6
	(10,2)
	1
	(10,5)
	0
	(10,2)
	1
	(10,5)
	0
	
	
	
	

	7
	(8,2)
	1
	(8,2)
	1
	(8,2)
	1
	(8,2)
	1
	
	
	
	

	8
	(6,2)
	1
	(6,5)
	0
	(6,2)
	1
	(6,5)
	0
	
	
	
	

	9
	(8,5)
	1
	
	
	(8,5)
	1
	
	
	
	
	
	

	10
	(3,5)
	0
	(3,5)
	0
	
	
	
	
	
	
	
	

	11
	(2,5)
	0
	(2,5)
	0
	
	
	
	
	
	
	
	

	12
	(5,2)
	1
	(5,5)
	0
	
	
	
	
	
	
	
	

	13
	(4,2)
	1
	(4,5)
	0
	
	
	
	
	
	
	
	

	14
	(3,2)
	1
	(3,2)
	1
	
	
	
	
	
	
	
	

	15
	(2,2)
	1
	(2,2)
	1
	
	
	
	
	
	
	
	

	16
	(1,2)
	1
	(1,5)
	0
	
	
	
	
	
	
	
	

	17
	(0,2)
	1
	(0,5)
	0
	
	
	
	
	
	
	
	

	18
	(3,5)
	1
	
	
	
	
	
	
	
	
	
	

	19
	(2,5)
	1
	
	
	
	
	
	
	
	
	
	

	20
	(11,1)
	1
	
	
	(11,1)
	1
	
	
	(11,1)
	1
	
	

	21
	(9,1)
	1
	
	
	(9,1)
	1
	
	
	(9,1)
	1
	
	

	22
	(7,1)
	1
	
	
	(7,1)
	1
	
	
	(7,1)
	1
	
	

	23
	(10,1)
	1
	
	
	(10,1)
	1
	
	
	
	
	
	

	24
	(8,1)
	1
	
	
	(8,1)
	1
	
	
	
	
	
	

	25
	(6,1)
	1
	
	
	(6,1)
	1
	
	
	
	
	
	

	26
	(5,1)
	1
	
	
	
	
	
	
	
	
	
	

	27
	(4,1)
	1
	
	
	
	
	
	
	
	
	
	

	28
	(3,1)
	1
	
	
	
	
	
	
	
	
	
	

	29
	(2,1)
	1
	
	
	
	
	
	
	
	
	
	

	30
	(1,1)
	1
	
	
	
	
	
	
	
	
	
	

	31
	(0,1)
	1
	
	
	
	
	
	
	
	
	
	


Note:
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. Configurations 0 – 19 for normal subframes are available for frame structure types 1, 2 and 3. Configurations 20 – 31 and configurations for special subframes are available for frame structure type 2 only.



	
	

	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	




Table 6.10.5.2-2: Mapping from CSI reference signal configuration to 
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Figure 6.10.5.2-1: Mapping of CSI reference signals (CSI configuration 0, normal cyclic prefix)
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Figure 6.10.5.2-2: Mapping of CSI reference signals (CSI configuration 0, extended cyclic prefix)
6.10.5.3
CSI reference signal subframe configuration
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Table 6.10.5.3-1: CSI reference signal subframe configuration

	CSI-RS-SubframeConfig 
[image: image109.wmf]RS

CSI

-

I


	CSI-RS periodicity 
[image: image110.wmf]RS

-

CSI

T


(subframes)
	CSI-RS subframe offset 
[image: image111.wmf]RS

-

CSI

D


(subframes)

	0 – 4
	5
	
[image: image112.wmf]RS

CSI

-

I



	5 – 14
	10
	
[image: image113.wmf]5

RS

CSI

-

-

I



	15 – 34
	20
	
[image: image114.wmf]15

RS

CSI

-

-

I



	35 – 74
	40
	
[image: image115.wmf]35

RS

CSI

-

-

I



	75 – 154
	80
	
[image: image116.wmf]75

RS

CSI

-

-

I




< Unchanged parts are omitted >
_1507396043.unknown

_1509530926.unknown

_1509560548.unknown

_1510321780.unknown

_1510393847.unknown

_1510393887.unknown

_1509781452.unknown

_1509790421.unknown

_1509562357.unknown

_1509560023.unknown

_1509560478.unknown

_1509560535.unknown

_1509560401.unknown

_1509559810.unknown

_1509366561.unknown

_1509467530.unknown

_1509467571.unknown

_1509467738.unknown

_1509467859.unknown

_1509467825.unknown

_1509467672.unknown

_1509467556.unknown

_1509367280.unknown

_1509456455.unknown

_1509366665.unknown

_1509366675.unknown

_1509366649.unknown

_1507455902.unknown

_1509365467.unknown

_1507454088.unknown

_1507455901.unknown

_1507397581.unknown

_1507399403.unknown

_1507399434.unknown

_1507396939.unknown

_1348937844.unknown

_1351802369.unknown

_1352789981.unknown

_1413227071.unknown

_1507396033.unknown

_1400941475.unknown

_1379803322.vsd

_1352481968.unknown

_1352481981.unknown

_1352481996.unknown

_1352481958.unknown

_1348998897.unknown

_1348998917.unknown

_1350896984.unknown

_1351802292.unknown

_1348998925.unknown

_1348998904.unknown

_1348998846.unknown

_1348998883.unknown

_1348998712.unknown

_1348998719.unknown

_1348998699.unknown

_1348998687.unknown

_1348998421.unknown

_1348929132.unknown

_1348929822.unknown

_1348929825.unknown

_1348929826.unknown

_1348929842.unknown

_1348929824.unknown

_1348929133.unknown

_1226419037.unknown

_1348928603.unknown

_1348928605.unknown

_1348928607.unknown

_1348929131.unknown

_1348928608.unknown

_1348928606.unknown

_1348928604.unknown

_1342873908.unknown

_1343654351.unknown

_1342892733.vsd
even-numbered slots


odd-numbered slots


even-numbered slots


odd-numbered slots


even-numbered slots


odd-numbered slots


even-numbered slots


odd-numbered slots



_1226419046.unknown

_1342872744.unknown

_1226212747.unknown

