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7.2
UE procedure for reporting Channel State Information (CSI)

< Unchanged parts are omitted > 

For a non-BL/CE UE, when reporting PMI the UE reports either a single or a multiple PMI report. The number of RBs represented by a single UE PMI report can be 
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 or a smaller subset of RBs. The number of RBs represented by a single PMI report is semi-statically configured by higher layer signalling. A UE is restricted to report PMI, RI and PTI on a subframe-based PUCCH/PUSCH within a precoder codebook subset specified by one or more bitmap parameter(s) codebookSubsetRestriction, codebookSubsetRestriction-1, codebookSubsetRestriction-2, codebookSubsetRestriction-3, codebookSubsetRestriction-4 configured by higher layer signalling. If a UE is configured by higher-layer parameter ShortTTI-Length, the UE is restricted to report PMI, RI and PTI on subslot/slot-based PUSCH within a precoder codebook subset specified by a bitmap parameter codebookSubsetRestriction, configured by higher layer signalling for the subslot/slot-based transmission.

For a UE configured in transmission mode 10 and the UE not configured with higher layer parameter eMIMO-Type for a CSI process, or for a UE configured in transmission mode 9 or 10 and the UE configured with higher layer parameter eMIMO-Type, and eMIMO-Type is set to 'CLASS B', and one CSI-RS resource configured and except with higher layer parameter alternativeCodebookEnabledCLASSB_K1=TRUE configured for a CSI process, the bitmap parameter codebookSubsetRestriction is configured for each CSI process and each subframe sets (if subframe sets 
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 are configured by higher layers) by higher layer signaling. 

For a UE configured in transmission mode 9 or 10 and for a CSI process and the UE configured with higher layer parameter eMIMO-Type2, and eMIMO-Type2 is set to 'CLASS B', and one CSI-RS resource configured and except with higher layer parameter alternativeCodebookEnabledCLASSB_K1=TRUE configured for eMIMO-Type2 of the CSI process, the bitmap parameter codebookSubsetRestriction is configured for eMIMO-Type2 of each CSI process and each subframe sets (if subframe sets 
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 are configured by higher layers) by higher layer signaling.
For a UE configured in transmission mode 9 or 10, and for a CSI process and UE configured with higher layer parameter eMIMO-Type, and eMIMO-Type is set to 'CLASS A', except when the UE is configured with higher layer parameter advancedCodebookEnabled and advancedCodebookEnabled is set to ‘TRUE’, the bitmap parameters codebookSubsetRestriction-1, codebookSubsetRestriction-2 is configured for the CSI process and each subframe sets (if subframe sets 
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 are configured by higher layers) by higher layer signaling. 
For a UE configured in transmission mode 9 or 10, and for a CSI process and UE configured with higher layer parameter advancedCodebookEnabled and advancedCodebookEnabled is set to ‘TRUE’, and the UE is configured   with higher layer parameter eMIMO-Type, and eMIMO-Type is set to 'CLASS A', and the UE is configured with 8, 12, 16, 20, 24, 28, and 32 antenna ports, the UE is either configured with bitmap parameter codebookSubsetRestriction-1, or, the UE is configured with bitmap parameter  codebookSubsetRestriction-4 for the CSI process and each subframe sets (if subframe sets 
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 are configured by higher layers) by higher layer signaling. 
For a UE configured in transmission mode 9 or 10, and for a CSI process and UE configured with higher layer parameter eMIMO-Type, and eMIMO-Type is set to 'CLASS B', and one CSI-RS resource configured, and higher layer parameter alternativeCodebookEnabledCLASSB_K1=TRUE, the bitmap parameter codebookSubsetRestriction-3 is configured for the CSI process and each subframe sets (if subframe sets 
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 are configured by higher layers) by higher layer signaling. 

For a UE configured in transmission mode 9 or 10, and for a CSI process and the UE configured with higher layer parameter eMIMO-Type2, and eMIMO-Type2 is set to 'CLASS B', and one CSI-RS resource configured, and higher layer parameter alternativeCodebookEnabledCLASSB_K1=TRUE for eMIMO-Type2 of the CSI process, the bitmap parameter codebookSubsetRestriction-3 is configured for eMIMO-Type2 of the CSI process and each subframe sets (if subframe sets 
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 are configured by higher layers) by higher layer signaling.
For a UE configured in transmission mode 9 or 10, and for a CSI process and UE configured with higher layer parameter eMIMO-Type, and eMIMO-Type is set to 'CLASS B', and more than one CSI-RS resource configured, the bitmap parameter codebookSubsetRestriction is configured for each CSI-RS resource of the CSI process and each subframe sets (if subframe sets 
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 are configured by higher layers) by higher layer signaling.
For a specific precoder codebook and associated transmission mode, the bitmap can specify all possible precoder codebook subsets from which the UE can assume the eNB may be using when the UE is configured in the relevant transmission mode. Codebook subset restriction is supported for transmission modes 3, 4, 5, 6 and for transmission modes 8, 9 and 10 with PMI/RI reporting, and transmission mode 9 and 10 without PMI reporting. The resulting number of bits for each transmission mode are given in Table 7.2-1b, Table 7.2-1d, Table 7.2-1e, and Table 7.2-1f. The bitmap parameter codebookSubsetRestriction, codebookSubsetRestriction-1 or codebookSubsetRestriction-3forms the bit sequence 
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 is the LSB and 
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is the MSB and where a bit value of zero indicates that the PMI and RI reporting is not allowed to correspond to precoder(s) associated with the bit. The bitmap parameter codebookSubsetRestriction-2 forms the bit sequence 
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is the MSB and where a bit value of zero indicates that the PMI and RI reporting is not allowed to correspond to precoder(s) associated with the bit. The association of bits to precoders for the relevant transmission modes are given as follows:
1. Transmission mode 3

a. 2 antenna ports: bit 
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is associated with the precoder in Table 6.3.4.2.3-1 of [3] corresponding to 
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 layers and codebook index 0 while bit 
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 is associated with the precoder for 2 antenna ports in Subclause 6.3.4.3 of [3].

b. 4 antenna ports: bit 
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is associated with the precoders in Table 6.3.4.2.3-2 of [3] corresponding to 
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 layers and codebook indices 12, 13, 14, and 15 while bit 
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 is associated with the precoder for 4 antenna ports in Subclause 6.3.4.3 of [3].

2. Transmission mode 4

a. 2 antenna ports: see Table 7.2-1c

b. 4 antenna ports: bit 
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 layers and with codebook index 
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in Table 6.3.4.2.3-2 of [3].

3. Transmission modes 5 and 6

a. 2 antenna ports: bit 
[image: image31.wmf]c

i

a

 is associated with the precoder for 
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 layer with codebook index 
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in Table 6.3.4.2.3-1 of [3].

b. 4 antenna ports: bit 
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 is associated with the precoder for 
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 layer with codebook index 
[image: image36.wmf]c

i

in Table 6.3.4.2.3-2 of [3].

4. Transmission mode 8

a. 2 antenna ports: see Table 7.2-1c

b. 4 antenna ports except with alternativeCodeBookEnabledFor4TX-r12=TRUE configured: bit 
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in Table 6.3.4.2.3-2 of [3], 
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c. 4 antenna ports with alternativeCodeBookEnabledFor4TX-r12=TRUE configured: bit 
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. Codebook indices 
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 are given in Table 7.2.4-0A or 7.2.4-0B, for 
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=1 or 2 respectively. 

5. Transmission modes 9 and 10

a. 2 antenna ports except when a UE configured with higher layer parameter eMIMO-Type, and eMIMO-Type is set to 'CLASS B', and one CSI-RS resource configured, and higher layer parameter alternativeCodebookEnabledCLASSB_K1=TRUE for a CSI process, or when a UE configured with higher layer parameter eMIMO-Type2, and eMIMO-Type2 is set to 'CLASS B', and one CSI-RS resource configured, and higher layer parameter alternativeCodebookEnabledCLASSB_K1=TRUE for eMIMO-Type2 of a CSI process: see Table 7.2-1c

b. 4 antenna ports except with alternativeCodeBookEnabledFor4TX-r12=TRUE configured or for a CSI process the UE is configured with higher layer parameter eMIMO-Type, and eMIMO-Type is set to 'CLASS B', and one CSI-RS resource configured, and higher layer parameter alternativeCodebookEnabledCLASSB_K1=TRUE or for a CSI process the UE is configured with higher layer parameter eMIMO-Type2, and eMIMO-Type2 is set to 'CLASS B', and one CSI-RS resource configured, and higher layer parameter alternativeCodebookEnabledCLASSB_K1=TRUE for eMIMO-Type2 of a CSI process: bit 
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 layers and with codebook index 
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in Table 6.3.4.2.3-2 of [3]. 

c. 4 antenna ports with alternativeCodeBookEnabledFor4TX-r12=TRUE configured except when a UE configured with higher layer parameter eMIMO-Type, and eMIMO-Type is set to 'CLASS B', and one CSI-RS resource configured, and higher layer parameter alternativeCodebookEnabledCLASSB_K1=TRUE for a CSI process, or when a UE configured with higher layer parameter eMIMO-Type2, and eMIMO-Type2 is set to 'CLASS B', and one CSI-RS resource configured, and higher layer parameter alternativeCodebookEnabledCLASSB_K1=TRUE for eMIMO-Type2 of a CSI process: bit 
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 are given in Table 7.2.4-0A, 7.2.4-0B, 7.2.4-0C or 7.2.4-0D, for 
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d. 8 antenna ports except when a UE configured with higher layer parameter eMIMO-Type, and eMIMO-Type is set to 'CLASS A', or for when a UE configured with higher layer parameter eMIMO-Type, and eMIMO-Type is set to 'CLASS B', and one CSI-RS resource configured, and higher layer parameter alternativeCodebookEnabledCLASSB_K1=TRUE for a CSI process, or for when a UE configured with higher layer parameter eMIMO-Type2, and eMIMO-Type2 is set to 'CLASS B', and one CSI-RS resource configured, and higher layer parameter alternativeCodebookEnabledCLASSB_K1=TRUE for eMIMO-Type2 of a CSI process: bit 
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. Codebook indices 
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 are given in Table 7.2.4-1, 7.2.4-2, 7.2.4-3, 7.2.4-4, 7.2.4-5, 7.2.4-6, 7.2.4-7, or 7.2.4-8, for 
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e. 8, 12, 16, 20, 24, 28, and 32 antenna ports and for a CSI process the UE is configured with higher layer parameter eMIMO-Type, and eMIMO-Type is set to 'CLASS A': bit 
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 is defined in Subclause 7.2.4. Bit 
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 is given in Table 7.2.4-10, 7.2.4-11, 7.2.4-12, 7.2.4-13, 7.2.4-14, 7.2.4-15, 7.2.4-16, or 7.2.4-17, for 
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f. 2, 4, or 8 antenna ports and for a CSI process the UE is configured with higher layer parameter eMIMO-Type, and eMIMO-Type is set to 'CLASS B', and one CSI-RS resource configured, and higher layer parameter alternativeCodebookEnabledCLASSB_K1=TRUE, or the UE is configured with higher layer parameter eMIMO-Type2, and eMIMO-Type2 is set to 'CLASS B', and one CSI-RS resource configured, and higher layer parameter alternativeCodebookEnabledCLASSB_K1=TRUE for eMIMO-Type2 of the CSI process: bit 
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 is given in Table 7.2.4-18, 7.2.4-19, or 7.2.4-20, for 2, 4, or 8 antenna ports respectively.
g. 8, 12, 16, 20, 24, 28, and 32 antenna ports and for a CSI process the UE is configured with higher layer parameter advancedCodebookEnabled and advancedCodebookEnabled is set to ‘TRUE’, and the UE is configured with higher layer parameter eMIMO-Type, and eMIMO-Type is set to 'CLASS A', and the UE is configured with bitmap parameter codebookSubsetRestriction-1: bit 
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h. 8, 12, 16, 20, 24, 28, and 32 antenna ports and for a CSI process the UE is configured with higher layer parameter advancedCodebookEnabled and advancedCodebookEnabled is set to ‘TRUE’, and the UE is configured with higher layer parameter eMIMO-Type, and eMIMO-Type is set to 'CLASS A', and the UE is configured with bitmap parameter codebookSubsetRestriction-4:  The bitmap parameter codebookSubsetRestriction-4 forms the bit sequence 
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i. For 
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ii. For 
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iii. For 
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For a BL/CE UE, when reporting PMI the UE reports a single PMI report. A UE is restricted to report PMI within a precoder codebook subset specified by a bitmap parameter codebookSubsetRestriction configured by higher layer signalling. For a specific precoder codebook and associated transmission mode, the bitmap can specify all possible precoder codebook subsets from which the UE can assume the eNB may be using when the UE is configured in the relevant transmission mode. Codebook subset restriction is supported for transmission modes 6 and 9. The resulting number of bits for each transmission mode is given in Table 7.2-1b. The bitmap forms the bit sequence 
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 is the MSB and where a bit value of zero indicates that the PMI reporting is not allowed to correspond to precoder(s) associated with the bit. The association of bits to precoders for the relevant transmission modes are given as follows:
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Transmission mode 6

-
2 antenna ports: bit 
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in Table 6.3.4.2.3-1 of [3].

-
4 antenna ports: bit 
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[image: image148.wmf]1

=

u

 layer with codebook index 
[image: image149.wmf]c

i

in Table 6.3.4.2.3-2 of [3].
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Transmission mode 9

-
2 antenna ports: bit 
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 is associated with the precoder for 
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in Table 6.3.4.2.3-1 of [3].
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4 antenna ports: bit 
[image: image153.wmf]c

i

a

 is associated with the precoder for 
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in Table 6.3.4.2.3-2 of [3]. 

Table 7.2-1b: Number of bits in codebook subset restriction codebookSubsetRestriction bitmap for applicable transmission modes

	
	Number of bits 
[image: image156.wmf]c

A



	
	2 antenna ports
	4 antenna ports
	8 antenna ports

	Transmission mode 3
	2
	4
	

	Transmission mode 4
	6
	64
	

	Transmission mode 5
	4
	16
	

	Transmission mode 6
	4
	16
	

	Transmission mode 8
	6
	64 with alternativeCodeBookEnabledFor4TX-r12=TRUE configured, otherwise 32
	

	Transmission modes 9 and 10
	6
	96 with alternativeCodeBookEnabledFor4TX-r12=TRUE configured, otherwise 64
	109


Table 7.2-1c: Association of bits in codebookSubSetRestriction bitmap to precoders in the 2 antenna port codebook of Table 6.3.4.2.3-1 in [3]

	Codebook index 
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	Number of layers 
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	1
	2

	0
	a0
	-

	1
	a1
	a4

	2
	a2
	a5

	3
	a3
	-


Table 7.2-1d: Number of bits in codebook subset restriction codebookSubsetRestriction1 bitmap for applicable transmission modes 

	
	Number of bits 
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	Transmission modes 9 and 10
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Table 7.2-1e: Number of bits in codebook subset restriction codebookSubsetRestriction2 bitmap for applicable transmission modes

	
	Value of codebookConfig
	Number of bits 
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	Transmission modes 9 and 10
	1
	12

	
	2
	56

	
	3
	56

	
	4
	56


Table 7.2-1f: Number of bits in codebook subset restriction codebookSubsetRestriction3 bitmap for applicable transmission modes

	
	Number of bits 
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	2 antenna ports
	4 antenna ports
	8 antenna ports

	Transmission modes 9 and 10
	6
	22 
	60 


Table 7.2-1g: 
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 for a CSI process with eMIMO-Type set to 'CLASS A'

	Value of codebookConfig 
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Table 7.2-1h: Maximum value of relative power indicator for restricted  
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	Value of bit pair 
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	Maximum value of Relative Power Indicator 
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