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[bookmark: _Toc454818083][bookmark: _Toc454818085]6.10.5	CSI reference signals










CSI reference signals are transmitted on 1, 2, 4, 8, 12, 16, 20, 24, 28, or 32 antenna ports using , , , , , ,, ,  and, respectively. 





For CSI reference signals using more than eight antenna ports,  CSI-RS configurations in the same subframe, numbered from 0 to , where value 0 corresponds to the configured resourceConfig-r11 or resourceConfig-r10 and value k (k>0) corresponds to the configured k-th entry of nzp-resourceConfigList-r13, are aggregated to obtain  antenna ports in total. Each CSI-RS configuration in such an aggregation corresponds to  antenna ports and one of the configurations in Table 6.10.5.3-1 or 6.10.5.2-1 for normal cyclic prefix, and one of the configurations in Table 6.10.5.3-1 or 6.10.5.2-2 for extended cyclic prefix. The supported configurations of aggregated CSI-RS configurations are shown in Table 6.10.5-1. If the higher layer parameter NZP-TransmissionComb is not configured,  unique CSI-RS configurations from Table 6.10.5.2-1 for normal cyclic prefix and from Table 6.10.5.2-2 for extended cyclic prefix are aggregated to form 12, 16, 20, 24, 28, or 32 antenna ports.


For CSI reference signals using more than sixteen antenna ports, when higher layer parameter NZP-TransmissionComb is configured, the number of unique CSI-RS configurations from Table 6.10.5.2-1 for normal cyclic prefix and from Table 6.10.5.2-2 for extended cyclic prefix that are aggregated to form 20, 24, 28, or 32 antenna ports can be less than or equal to . The number of antenna ports within each such unique CSI-RS resrouce resource configuration is an integer multiple of .

CSI reference signals are defined for  only. 

< Unchanged parts are omitted >


6.10.5.2	Mapping to resource elements



In subframes configured for CSI reference signal transmission, the reference signal sequence  shall be mapped to complex-valued modulation symbols  used as reference symbols on antenna port  . The mapping depends on the higher-layer parameter CDMType. 
For the case of CDMType is not configured or is configured to CDM2:


where



For the case of CDMType equal to CDM4:


where




and where  is given by Table 6.10.5.2-0.

Table 6.10.5.2-0: The sequence  for CDM4.
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	15
	15,17
	


	16
	16,18
	


	17
	19,21
	


	18
	20,22
	





If neither of the higher-layer parameters NZP-FrequencyDensity and NZP-TransmissionComb are configured, . 
If the UE is configured with one or more of the parameters NZP-FrequencyDensity and NZP-TransmissionComb, 

-	if either NZP-FrequencyDensity equals 1, 

-	if NZP-FrequencyDensity equals 1/2 and NZP-TransmissionComb equals 0, 

-	if NZP-FrequencyDensity equals 1/2 and NZP-TransmissionComb equals 1, 



-	if NZP-FrequencyDensity equals 1/3 and NZP-TransmissionComb equals 0, 

-	if NZP-FrequencyDensity equals 1/3 and NZP-TransmissionComb equals 1, 

-	if NZP-FrequencyDensity equals 1/3 and NZP-TransmissionComb equals 2, 

< Unchanged parts are omitted >
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