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3
Definitions, symbols and abbreviations

3.1
Definitions

For the purposes of the present document, the following terms and definitions apply:

Assisting secondary serving HS-DSCH Cell: In addition to the secondary serving HS-DSCH cell, a cell in the same secondary downlink frequency, where the UE is configured to simultaneously monitor a HS-SCCH set and receive HS-DSCH if it is scheduled in that cell.
Assisting serving HS-DSCH Cell: In addition to the serving HS-DSCH cell, a cell in the same frequency, where the UE is configured to simultaneously monitor a HS-SCCH set and receive HS-DSCH if it is scheduled in that cell.

Multiflow mode: The UE is configured in Multiflow mode when it is configured with at least one assisting (secondary) serving HS-DSCH cell.
Primary uplink frequency: If a single uplink frequency is configured for the UE, then it is the primary uplink frequency. In case more than one uplink frequency is configured for the UE, then the primary uplink frequency is the frequency on which the E-DCH corresponding to the serving E-DCH cell associated with the serving HS-DSCH cell is transmitted. The association between a pair of uplink and downlink frequencies is indicated by higher layers.

Secondary uplink frequency: A secondary uplink frequency is a frequency on which an E-DCH corresponding to a serving E-DCH cell associated with a secondary serving HS-DSCH cell is transmitted. The association between a pair of uplink and downlink frequencies is indicated by higher layers.

TG: Transmission Gap is consecutive empty slots that have been obtained with a transmission time reduction method. The transmission gap can be contained in one or two consecutive radio frames.

TGL: Transmission Gap Length is the number of consecutive empty slots that have been obtained with a transmission time reduction method. 0 (TGL( 14. The CFNs of the radio frames containing the first empty slot of the transmission gaps, the CFNs of the radio frames containing the last empty slot, the respective positions Nfirst and Nlast within these frames of the first and last empty slots of the transmission gaps, and the transmission gap lengths can be calculated with the compressed mode parameters described in [5].

TrCH number: The transport channel number identifies a TrCH in the context of L1. The L3 transport channel identity (TrCH ID) maps onto the L1 transport channel number. The mapping between the transport channel number and the TrCH ID is as follows: TrCH 1 corresponds to the TrCH with the lowest TrCH ID, TrCH 2 corresponds to the TrCH with the next lowest TrCH ID and so on.

1st secondary serving HS-DSCH cell: If the UE is configured with two uplink frequencies, the 1st secondary serving HS-DSCH cell is the secondary serving HS-DSCH cell that is associated with the secondary uplink frequency.  If the UE is configured with a single uplink frequency, the 1st secondary serving HS-DSCH cell is a secondary serving HS-DSCH cell whose index is indicated by higher layers.

2nd secondary serving HS-DSCH cell: If the UE is configured with more than two serving HS-DSCH cells, the 2nd secondary serving HS-DSCH cell is a secondary serving HS-DSCH cell whose index is indicated by higher layers.

3rd secondary serving HS-DSCH cell: If the UE is configured with more than three serving HS-DSCH cells, the 3rd secondary serving HS-DSCH cell is a secondary serving HS-DSCH cell whose index is indicated by higher layers. 
4th secondary serving HS-DSCH cell: If the UE is configured with more than four serving HS-DSCH cells, the 4th secondary serving HS-DSCH cell is a secondary serving HS-DSCH cell whose index is indicated by higher layers.

5th secondary serving HS-DSCH cell: If the UE is configured with more than five serving HS-DSCH cells, the 5th secondary serving HS-DSCH cell is a secondary serving HS-DSCH cell whose index is indicated by higher layers.

6th secondary serving HS-DSCH cell: If the UE is configured with more than six serving HS-DSCH cells, the 6th secondary serving HS-DSCH cell is a secondary serving HS-DSCH cell whose index is indicated by higher layers.

7th secondary serving HS-DSCH cell: If the UE is configured with eight serving HS-DSCH cells, the 7th secondary serving HS-DSCH cell is a secondary serving HS-DSCH cell whose index is indicated by higher layers.
**************** NEXT MODIFIED SECTION ****************
4.7
Coding for HS-DPCCH

4.7.1
Overview

Data arrives to the coding unit in form of indicators for measurement indication and HARQ acknowledgement.

The following coding/multiplexing steps can be identified:

-
channel coding (see subclauses 4.7.2, 4.7.3, 4.7.3A, 4.7.3B and 4.7.3C);

-
mapping to physical channels (see subclause 4.7.4).

The coding/multiplexing for HS-DPCCH is defined separately for the following cases:

-
when the UE is not configured in MIMO mode in the serving HS-DSCH cell, and Secondary_Cell_Enabled is 0 or 1 and Secondary_Cell_Active is 0 (see subclause 4.7.2);

-
when the UE is configured in MIMO mode in the serving HS-DSCH cell and Secondary_Cell_Enabled is 0 (see subclause 4.7.3);

-
when the UE is configured in MIMO mode in at least the serving HS-DSCH cell, and Secondary_Cell_Enabled is 1 and Secondary_Cell_Active is 0 (see subclause 4.7.3B);

-
when the UE is not configured in MIMO mode in any cell and Secondary_Cell_Enabled is 1 and Secondary_Cell_Active is 1 (see subclause 4.7.3A);

-
when the UE is configured in MIMO mode in at least one cell and Secondary_Cell_Enabled is 1 and Secondary_Cell_Active is 1 (see subclause 4.7.3B);
-
when Secondary_Cell_Enabled is equal to 2 or 3 (see applicable subclauses in Table 14C and 14D) 
-
when Secondary_Cell_Enabled is more than 3 (see applicable subclauses in Table 14C.1 and 14D.1)
-
when the UE is configured in Multiflow mode and it is not configured in MIMO mode (see applicable subclauses in Table 14E);
-
when the UE is configured in Multiflow mode and it is configured in MIMO mode (see applicable subclauses in Table 14F).
where Secondary_Cell_Enabled and Secondary_Cell_Active are defined in [4].

Table 14C: Coding for HARQ-ACK when Secondary_Cell_Enabled is 2 or 3

	
	Secondary Cell Enabled is 2                                                                                                     UE is configured with two secondary serving HS-DSCH cells

	Secondary_Cell_Active
	Condition
	Serving HS-DSCH cell
	1st Secondary Serving HS-DSCH cell
	2nd Secondary Serving HS-DSCH cell
	3rd Secondary Serving HS-DSCH cell

	0, 1, 2
	MIMO is not configured in any cell
	4.7.3C.1 (Note 1)
	N/A

	0
	MIMO is configured in at least one cell
	4.7.3B.1 (Note 3)
	N/A

	1
	MIMO is configured in at least one cell
	4.7.3B.1 (Note 2) 
	N/A

	2
	MIMO is configured in at least one cell
	4.7.3B.1
	4.7.3B.1 (Note 4)
	N/A

	
	Secondary Cell Enabled is 3                                                                                                  UE is configured with three secondary serving HS-DSCH cells

	Secondary_Cell_Active
	Condition
	Serving HS-DSCH cell
	1st Secondary Serving HS-DSCH cell
	2nd Secondary Serving HS-DSCH cell
	3rd Secondary Serving HS-DSCH cell

	0
	-
	4.7.3B.1 (Note 3)

	1
	-
	4.7.3B.1 (Note 2)

	2, 3
	-
	4.7.3B.1 (Note 1)
	4.7.3B.1 (Note 1)


Note 1: When a cell is deactivated, DTX message is indicated for that cell.

Note 2: HARQ-ACK information is jointly encoded for the pair of serving HS-DSCH cell and the active secondary serving HS-DSCH cell and repeated to fill the whole HARQ-ACK slot in the HS-DPCCH sub-frame as described in subclause 4.7.4.1.

Note 3: HARQ-ACK information for the serving HS-DSCH cell is repeated to fill the whole HARQ-ACK slot in the HS-DPCCH sub-frame as described in subclause 4.7.4.1.

Note 4: HARQ-ACK information for the 2nd secondary serving HS-DSCH cell is jointly encoded with a DTX message in place of the 3rd secondary serving HS-DSCH cell as described in subclause 4.7.3B.1. 
Table 14C.1: Coding for HARQ-ACK of HS-DPCCH when Secondary_Cell_Enabled is more than 3

	
	Secondary Cell Enabled is more than 3                                                                                                     UE is configured with more than 3 secondary serving HS-DSCH cells

	Number of active cells mapped to the HS-DPCCH
	Serving HS-DSCH cell
	1st Secondary Serving HS-DSCH cell
	2nd Secondary Serving HS-DSCH cell
	3rd Secondary Serving HS-DSCH cell

	1
	4.7.3B.1 (Note 1)

	2
	4.7.3B.1 (Note 2)

	3
	4.7.3B.1 (Note 3)
	4.7.3B.1 (Note 3)

	4
	4.7.3B.1 
	4.7.3B.1 


Note 1: The HARQ-ACK information is repeated to the fill the whole HARQ-ACK slot of HS-DPCCH sub-frame as described in subclause 4.7.4.1. 

Note 2: HARQ-ACK information is jointly encoded for the pair of serving HS-DSCH cell and the active secondary serving HS-DSCH cell and repeated to fill the whole HARQ-ACK slot in the HS-DPCCH sub-frame as described in subclause 4.7.4.1. 

Note 3: If one of the 1st, 2nd, or 3rd secondary serving HS-DSCH cells is deactivated a DTX message is indicated for the deactivated cell.

Table 14C.2: Coding for HARQ-ACK transmitted on HS-DPCCH2 when Secondary_Cell_Enabled is more than 3

	
	Secondary Cell Enabled is more than 3                                                                                                     UE is configured with more than 3 secondary serving HS-DSCH cells

	Number of active cells mapped to the HS-DPCCH2
	4th secondary serving HS-DSCH cell
	5th Secondary Serving HS-DSCH cell
	6th Secondary Serving HS-DSCH cell
	7th Secondary Serving HS-DSCH cell

	1
	4.7.3B.1 (Note 1)

	2
	4.7.3B.1 (Note 2)

	3
	4.7.3B.1 (Note 3)
	4.7.3B.1 (Note 3)

	4
	4.7.3B.1 
	4.7.3B.1 


Note 1: The HARQ-ACK information is repeated to the fill the whole HARQ-ACK slot of HS-DPCCH2 sub-frame as described in subclause 4.7.4.1. 

Note 2: The HARQ-ACK information for the two activated secondary serving HS-DSCH cells are jointly encoded and repeated to fill the whole HARQ-ACK slot in the HS-DPCCH2 sub-frame as described in subclause 4.7.4.1. 

Note 3: If one of the 4th, 5th, 6th, and 7th secondary serving HS-DSCH cells is deactivated a DTX message is indicated for the deactivated cell.

The order of the cells in HARQ-ACK joint encoding is specified in detail in subclause 4.7.4.1.

Table 14D: Coding for PCI/CQI when Secondary_Cell_Enabled is 2 or 3
	
	Secondary Cell Enabled is 2                                                                                                     UE is configured with two secondary serving HS-DSCH cells

	Secondary_Cell_Active
	Serving HS-DSCH cell
	1st Secondary Serving HS-DSCH cell
	2nd Secondary Serving HS-DSCH cell
	3rd Secondary Serving HS-DSCH cell

	0, 1                                        
	The CQI information for a cell not configured in MIMO is encoded according to subclause 4.7.2.2(Note 1)The composite PCI/CQI information for a cell configured with MIMO is encoded according to subclause 4.7.3.2 (Note 3)
	N/A

	2                                          MIMO is not configured  in any cell
	The CQI information for the serving HS-DSCH cell is encoded using subclause 4.7.2.2                                                                                                    
	The CQI information for the 1st secondary serving HS-DSCH cell and the 2nd secondary serving HS-DSCH cell is encoded according to subclause      4.7.3A.2
	N/A

	2 (Otherwise)                           Note 4       
	The CQI information for a cell not configured in MIMO is encoded according to subclause 4.7.2.2.                                                                                                                                              The composite PCI/CQI information for a cell configured with MIMO is encoded according to subclause 4.7.3.2
	N/A

	
	Secondary Cell Enabled is 3                                                                                                    UE is configured with three secondary serving HS-DSCH cells

	Secondary_Cell_Active
	Serving HS-DSCH cell
	1st Secondary Serving HS-DSCH cell
	2nd Secondary Serving HS-DSCH cell
	3rd Secondary Serving HS-DSCH cell

	0, 1                                        Note 3
	The CQI information for a cell not configured in MIMO is encoded according to subclause 4.7.2.2.                                                                                                                                              The composite PCI/CQI information for a cell configured with MIMO is encoded according to subclause 4.7.3.2

	2, 3                              Note 2       
	


Note 1: If the UE is configured with MIMO in at least one cell, the CQI field for each active cell is repeated to fill the two slot CQI field in the HS-DPCCH sub-frame as described in subclause 4.7.4.2.
Note 2: In the deactivated cell, the PCI/CQI field is DTXed.

Note 3: The CQI or PCI/CQI for each active cell is repeated to fill the two slot CQI or PCI/CQI field in the HS-DPCCH sub-frame as described in subclause 4.7.4.2.

Note 4: The PCI/CQI field for the 3rd secondary serving HS-DSCH cell is DTXed. 
Table 14D.1: Coding for PCI/CQI transmitted on HS-DPCCH when Secondary_Cell_Enabled is more than 3

	
	Secondary Cell Enabled more than 3                                                                                                     UE is configured with more than 3 secondary serving HS-DSCH cells

	Number of active cells mapped to the HS-DPCCH
	Serving HS-DSCH cell
	1st Secondary Serving HS-DSCH cell
	2nd Secondary Serving HS-DSCH cell
	3rd Secondary Serving HS-DSCH cell

	1, 2 

Note 1
	The CQI information for a cell not configured in MIMO is encoded according to subclause 4.7.2.2.                                                                                                                                              The composite PCI/CQI information for a cell configured with MIMO is encoded according to subclause 4.7.3.2.

	3, 4 

Note 2
	


Note 1: The CQI or PCI/CQI for each active cell is repeated to fill the two slot CQI or PCI/CQI field in the corresponding HS-DPCCH sub-frame as described in subclause 4.7.4.2.

Note 2: In the deactivated cell, the PCI/CQI field is DTXed.

Table 14D.2: Coding for PCI/CQI transmitted on HS-DPCCH2 when Secondary_Cell_Enabled is more than 3

	
	Secondary Cell Enabled more than 3                                                                                                     UE is configured with more than 3 secondary serving HS-DSCH cells

	Number of active cells mapped to the HS-DPCCH2
	4th Secondary serving HS-DSCH cell
	5th Secondary Serving HS-DSCH cell
	6th Secondary Serving HS-DSCH cell
	7th Secondary Serving HS-DSCH cell

	1, 2 

Note 1
	The CQI information for a cell not configured in MIMO is encoded according to subclause 4.7.2.2.                                                                                                                                              The composite PCI/CQI information for a cell configured with MIMO is encoded according to subclause 4.7.3.2.

	3, 4 

Note 2
	


Note 1: The CQI or PCI/CQI for each active cell is repeated to fill the two slot CQI or PCI/CQI field in the corresponding HS-DPCCH sub-frame as described in subclause 4.7.4.2.

Note 2: In the deactivated cell, the PCI/CQI field is DTXed.
For each HS-DPCCH the general coding flow when the UE is not configured in MIMO mode is shown in the figure 20. This is done in parallel for the HARQ-ACK and CQI as the flows are not directly multiplexed but are transmitted at different times. If Secondary_Cell_Active is 0, the number of CQI information bits is 5, otherwise it is 10 bits.
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Figure 20: Coding for each HS-DPCCH when the UE is not configured in MIMO mode

In case the UE is configured in MIMO mode, the measurement indication consists of precoding control indication (PCI) and channel quality indication (CQI). For each HS-DPCCH the general coding flow when the UE is configured in MIMO mode is shown in the figure below. This is done in parallel for the flow of HARQ-ACK and for the flow of composite PCI/CQI reports as the two flows are not directly multiplexed but are transmitted at different times
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Figure 20A: Coding for each HS-DPCCH when the UE is configured in MIMO mode

4.7.2
Channel coding for HS-DPCCH when the UE is not configured in MIMO mode in the serving HS-DSCH cell and Secondary_Cell_Enabled is 0 or 1 and Secondary_Cell_Active is 0

Two forms of channel coding are used, one for the channel quality indication (CQI) and another for HARQ-ACK (acknowledgement).

4.7.2.1
Channel coding for HS-DPCCH HARQ-ACK

The HARQ acknowledgement message to be transmitted, as defined in [4], shall be coded to 10 bits as shown in Table 15. The output is denoted w0, w1,…w9. 

Table 15: Channel coding of HARQ-ACK when the UE is not configured in MIMO mode in the serving HS-DSCH cell and Secondary_Cell_Enabled is 0 or 1 and Secondary_Cell_Active is 0

	HARQ-ACK message to be transmitted
	w0
	w1
	w2
	w3
	w4
	w5
	w6
	w7
	w8
	w9

	ACK
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1

	NACK
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	PRE
	0
	0
	1
	0
	0
	1
	0
	0
	1
	0

	POST
	0
	1
	0
	0
	1
	0
	0
	1
	0
	0


4.7.2.2
Channel coding for HS-DPCCH channel quality indication

The channel quality indication is coded using a (20,5) code. The code words of the (20,5) code are a linear combination of the 5 basis sequences denoted Mi,n defined in the table below.

Table 15A: Basis sequences for (20,5) code

	i
	Mi,0
	Mi,1
	Mi,2
	Mi,3
	Mi,4

	0
	1
	0
	0
	0
	1

	1
	0
	1
	0
	0
	1

	2
	1
	1
	0
	0
	1

	3
	0
	0
	1
	0
	1

	4
	1
	0
	1
	0
	1

	5
	0
	1
	1
	0
	1

	6
	1
	1
	1
	0
	1

	7
	0
	0
	0
	1
	1

	8
	1
	0
	0
	1
	1

	9
	0
	1
	0
	1
	1

	10
	1
	1
	0
	1
	1

	11
	0
	0
	1
	1
	1

	12
	1
	0
	1
	1
	1

	13
	0
	1
	1
	1
	1

	14
	1
	1
	1
	1
	1

	15
	0
	0
	0
	0
	1

	16
	0
	0
	0
	0
	1

	17
	0
	0
	0
	0
	1

	18
	0
	0
	0
	0
	1

	19
	0
	0
	0
	0
	1


The CQI values 0 ... 30 as defined in [4] are converted from decimal to binary to map them to the channel quality indication bits (1 0 0 0 0) to (1 1 1 1 1) respectively. The information bit pattern (0 0 0 0 0) shall not be used in this release. The channel quality indication bits are a0 , a1 , a2 , a3 , a4 (where a0 is LSB and a4 is MSB). The output code word bits bi are given by:


[image: image3.wmf]2

mod

)

(

,

4

0

M

a

b

n

i

n

n

i

´

=

å

=


where i = 0, …, 19.

4.7.3
Channel coding for HS-DPCCH when the UE is configured in MIMO mode in the serving HS-DSCH cell and Secondary_Cell_Enabled is 0

Two forms of channel coding are used, one for the composite precoding control indication (PCI) and channel quality indication (CQI) and another for HARQ-ACK (acknowledgement).

4.7.3.1
Channel coding for HS-DPCCH HARQ-ACK

The HARQ acknowledgement message to be transmitted, as defined in [4], shall be coded to 10 bits as shown in Table 15B. The output is denoted w0, w1,…w9.

Table 15B: Channel coding of HARQ-ACK when the UE is configured in MIMO mode in the serving HS-DSCH cell and Secondary_Cell_Enabled is 0

	HARQ-ACK
message to be transmitted
	w0
	w1
	w2
	w3
	w4
	w5
	w6
	w7
	w8
	w9

	HARQ-ACK in response to a single scheduled transport block

	ACK
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1

	NACK
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	HARQ-ACK in response to two scheduled transport blocks

	Response to primary transport block
	Response to secondary transport block
	

	ACK
	ACK
	1
	0
	1
	0
	1
	1
	1
	1
	0
	1

	ACK
	NACK
	1
	1
	0
	1
	0
	1
	0
	1
	1
	1

	NACK
	ACK
	0
	1
	1
	1
	1
	0
	1
	0
	1
	1

	NACK
	NACK
	1
	0
	0
	1
	0
	0
	1
	0
	0
	0

	PRE/POST indication

	PRE
	0
	0
	1
	0
	0
	1
	0
	0
	1
	0

	POST
	0
	1
	0
	0
	1
	0
	0
	1
	0
	0


4.7.3.2
Channel coding for HS-DPCCH composite precoding control indication and channel quality indication

When the UE is configured in MIMO mode and single-stream restriction is not configured, two types of CQI reports shall be supported by the UE. According to the definition of the CQI reporting procedure in [4], type A CQI reports use values 0 … 255 and type B CQI reports use values 0 … 30, respectively. When the UE is configured in MIMO mode and single-stream restriction is configured, only type B shall be supported by the UE.

4.7.3.2.1
Bit mapping of Type A channel quality indication

In case a type A CQI shall be reported, the CQI values 0 ... 255 as defined in [4] are converted from decimal to binary to map them to the channel quality indication bits (0 0 0 0 0 0 0 0) to (1 1 1 1 1 1 1 1), respectively. The channel quality indication bits are cqi0 , cqi1 , cqi2 , cqi3 , cqi4, cqi5, cqi6, cqi7 (where cqi0 is LSB and cqi7 is MSB). 

4.7.3.2.2
Bit mapping of Type B channel quality indication

In case a type B CQI shall be reported, the CQI values 0 ... 30 as defined in [4] are converted from decimal to binary to map them to the channel quality indication bits (1 0 0 0 0) to (1 1 1 1 1), respectively. The information bit pattern (0 0 0 0 0) shall not be used in this release. The channel quality indication bits are cqi0, cqi1, cqi2, cqi3, cqi4 (where cqi0 is LSB and cqi4 is MSB).

4.7.3.2.3
Bit mapping of precoding control indication

According to the PCI definition in [4], the range of possible PCI values is 0 ... 3. The PCI values 0 ... 3 as defined in [4] are converted from decimal to binary to map them to the precoding control indication bits  (0 0) to (1 1) respectively. The precoding control indication bits are pci0 , pci1  (where pci0 is LSB and pci1 is MSB).

4.7.3.2.4
Composite precoding control indication and channel quality indication bits  

Two formats for composite PCI/CQI information words are possible depending on the type of the reported CQI value. The two formats shall be constructed according to the scheme depicted in Figure 20B.
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· Figure 20B: Construction of composite PCI/CQI report

In case a type A CQI shall be reported, the precoding control indication bits pci0 , pci1, and the channel quality indication bits cqi0 , cqi1 , cqi2 , cqi3 , cqi4, cqi5, cqi6, cqi7 are concatenated to the composite precoding control indication and channel quality indication bits according to the relation 
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In case a type B CQI shall be reported, the precoding control indication bits pci0 , pci1, and the channel quality indication bits cqi0 , cqi1 , cqi2 , cqi3 , cqi4 are concatenated to the composite precoding control indication and channel quality indication bits according to the relation
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4.7.3.2.5
Block encoding of composite precoding control indication and channel quality indication bits  

In case a type A CQI needs to be reported, the composite precoding control indication and channel quality indication is coded using a (20,10) code. The code words of the (20,10) code are a linear combination of the 10 basis sequences denoted Mi,n defined in the table 15C below.

Table 15C: Basis sequences for channel encoding of composite PCI/CQI reports

	i
	Mi,0
	Mi,1
	Mi,2
	Mi,3
	Mi,4
	Mi,5
	Mi,6
	Mi,7
	Mi,8
	Mi,9
	Mi,10

	0
	1
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	1
	0
	1
	0
	0
	0
	0
	0
	0
	0
	0
	0

	2
	0
	0
	0
	1
	0
	0
	0
	0
	0
	0
	0

	3
	0
	0
	0
	0
	1
	0
	0
	0
	0
	0
	0

	4
	0
	0
	0
	0
	0
	1
	0
	0
	0
	0
	0

	5
	0
	0
	0
	0
	0
	0
	0
	1
	0
	0
	0

	6
	0
	0
	0
	0
	0
	0
	0
	0
	1
	0
	1

	7
	0
	0
	0
	0
	0
	0
	0
	0
	0
	1
	1

	8
	1
	0
	1
	0
	0
	0
	1
	1
	1
	0
	1

	9
	1
	1
	0
	1
	0
	0
	0
	1
	1
	1
	1

	10
	0
	1
	1
	0
	1
	0
	0
	0
	1
	1
	1

	11
	1
	0
	1
	1
	0
	1
	0
	0
	0
	1
	0

	12
	1
	1
	0
	1
	1
	0
	1
	0
	0
	0
	0

	13
	1
	1
	1
	0
	1
	1
	0
	1
	0
	0
	0

	14
	0
	1
	1
	1
	0
	1
	1
	0
	1
	0
	1

	15
	0
	0
	1
	1
	1
	0
	1
	1
	0
	1
	0

	16
	0
	0
	0
	1
	1
	1
	0
	1
	1
	0
	1

	17
	1
	0
	0
	0
	1
	1
	1
	0
	1
	1
	1

	18
	0
	1
	0
	0
	0
	1
	1
	1
	0
	1
	0

	19
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1


The output code word bits bi are given by:
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where i = 0, …, 19.

In case a type B CQI needs to be reported, the composite precoding control indication and channel quality indication is coded using a (20,7) code. The code words of the (20,7) code are a linear combination of the basis sequences denoted Mi,n defined in the table 15C for
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The output code word bits bi are given by:
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where i = 0, …, 19.

4.7.3A
Channel coding for HS-DPCCH when the UE is not configured in MIMO mode in any cell and Secondary_Cell_Enabled is 1 and Secondary_Cell_Active is 1

Two forms of channel coding are used, one for the composite channel quality indication (CQI) and another for the composite HARQ-ACK (acknowledgement).

4.7.3A.1
Channel coding for the composite HS-DPCCH HARQ-ACK

The composite HARQ acknowledgement message to be transmitted, as defined in [4], shall be coded to 10 bits as shown in Table 15C.1. The output is denoted w0, w1,…w9.

Table 15C.1: Channel coding of HARQ-ACK when the UE is not configured in MIMO mode in a pair of serving HS-DSCH cells and Secondary_Cell_Enabled is 1 and Secondary_Cell_Active is 1

	HARQ-ACK
message to be transmitted
	w0
	w1
	w2
	w3
	w4
	w5
	w6
	w7
	w8
	w9

	HARQ-ACK when UE detects a single scheduled transport block on the serving HS-DSCH cell

	ACK
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1

	NACK
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	HARQ-ACK when UE detects a single scheduled transport block on the secondary serving HS-DSCH cell

	ACK
	1
	1
	1
	1
	1
	0
	0
	0
	0
	0

	NACK
	0
	0
	0
	0
	0
	1
	1
	1
	1
	1

	HARQ-ACK when UE detects a single scheduled transport block on each of the serving and secondary serving HS-DSCH cells

	Response to transport block from serving HS-DSCH cell
	Response to transport block from secondary serving HS-DSCH cell
	

	ACK
	ACK
	1
	0
	1
	0
	1
	0
	1
	0
	1
	0

	ACK
	NACK
	1
	1
	0
	0
	1
	1
	0
	0
	1
	1

	NACK
	ACK
	0
	0
	1
	1
	0
	0
	1
	1
	0
	0

	NACK
	NACK
	0
	1
	0
	1
	0
	1
	0
	1
	0
	1

	PRE/POST indication

	PRE
	0
	0
	1
	0
	0
	1
	0
	0
	1
	0

	POST
	0
	1
	0
	0
	1
	0
	0
	1
	0
	0


4.7.3A.2
Channel coding for HS-DPCCH composite channel quality indication

4.7.3A.2.1
Composite channel quality indication bits

The composite CQI report is constructed from two individual CQI reports that are represented by CQI1 and CQI2. CQI1 corresponds to the serving HS-DSCH cell and CQI2 corresponds to the secondary serving HS-DSCH cell. 

Each constituent CQI report uses values 0 … 30 in accordance with the definition of the CQI reporting procedure in [4]. The individual CQI values are converted from decimal to binary to map them to the channel quality indication bits (1 0 0 0 0) to (1 1 1 1 1) respectively. The information bit pattern (0 0 0 0 0) shall not be used in this release. 

The channel quality indication bits corresponding to CQI1 are cqi10, cqi11, cqi12, cqi13, cqi14 (where cqi10 is LSB and cqi14 is MSB) and those corresponding to CQI2 are cqi20, cqi21, cqi22, cqi23, cqi24 (where cqi20 is LSB and cqi24 is MSB).

The composite CQI report is constructed according to the scheme depicted in Figure 20C
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Figure 20C: Construction of composite CQI report

The two individual CQI reports are concatenated to form the composite channel quality indication according to the relation
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4.7.3A.2.2
Block encoding of composite channel quality indication bits 

The composite channel quality indication is coded using a (20,10) code. The code words of the (20,10) code are a linear combination of the 10 basis sequences denoted Mi,n defined in Table 15C.

The output code word bits bi are given by:
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where i = 0, …, 19 and a0,…, a9 are defined in the previous subclause.

4.7.3B
Channel coding for HS-DPCCH when Secondary_Cell_Enabled is at least 3 or when the UE is configured in MIMO mode in at least one cell and Secondary_Cell_Enabled is greater than 0

Two forms of channel coding are used, one for the composite precoding control indication (PCI) and channel quality indication (CQI) and another for the composite HARQ-ACK (acknowledgement).

4.7.3B.1
Channel coding for the composite HS-DPCCH HARQ-ACK

The composite HARQ acknowledgement message to be transmitted, as defined in [4], shall be coded to 10 bits as shown in Table 15C.2. The feedback related to the first cell is given before the divider sign and the feedback related to the second cell is given after the divider sign. ‘A’ means ‘ACK’, ‘N’ means ‘NACK’ and ‘D’ means ‘no transmission’ (‘DTX’). ‘AA’, ‘AN’, ‘NA’ and ‘NN’ refer to feedback for dual-stream transmission in a cell. For example, ‘AN’ means ACK on the primary stream and NACK on the secondary stream. The output is denoted w0, w1,…w9. 
When Secondary_Cell_Enabled is 2, and when Secondary_Cell_Active is 2, HARQ-ACK information for the 2nd secondary serving HS-DSCH cell is jointly encoded with a DTX message in place of the 3rd secondary serving HS-DSCH cell. 
When Secondary_Cell_Enabled is 4, and when Secondary_Cell_Active is 4, HARQ-ACK information for the 4th secondary serving HS-DSCH cell is jointly encoded with a DTX message in place of the 5th secondary serving HS-DSCH cell.

When Secondary_Cell_Enabled is 6, and when Secondary_Cell_Active is 6, HARQ-ACK information for the 6th secondary serving HS-DSCH cell is jointly encoded with a DTX message in place of the 7th secondary serving HS-DSCH cell.
Table 15C.2: Channel coding of HARQ-ACK when Secondary_Cell_Enabled is at least 3 or the UE is configured in MIMO mode in at least one cell and Secondary_Cell_Enabled is greater than 0
	HARQ-ACK message to be transmitted
	w0
	w1
	w2
	w3
	w4
	w5
	w6
	w7
	w8
	w9
	
	HARQ-ACK message to be transmitted
	w0
	w1
	w2
	w3
	w4
	w5
	w6
	w7
	w8
	w9

	A/D
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	
	AA/A
	0
	1
	1
	0
	0
	0
	0
	1
	0
	0

	N/D
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	
	AA/N
	1
	1
	1
	0
	0
	1
	1
	0
	1
	0

	AA/D
	1
	0
	1
	0
	1
	1
	1
	1
	0
	1
	
	AN/A
	1
	0
	1
	1
	1
	0
	0
	1
	1
	0

	AN/D
	1
	1
	0
	1
	0
	1
	0
	1
	1
	1
	
	AN/N
	0
	0
	1
	1
	0
	1
	0
	0
	0
	1

	NA/D
	0
	1
	1
	1
	1
	0
	1
	0
	1
	1
	
	NA/A
	0
	1
	0
	1
	1
	1
	1
	1
	0
	0

	NN/D
	1
	0
	0
	1
	0
	0
	1
	0
	0
	0
	
	NA/N
	1
	1
	0
	0
	1
	0
	0
	0
	0
	1

	D/A
	0
	0
	0
	0
	0
	0
	1
	1
	1
	1
	
	NN/A
	0
	0
	0
	0
	1
	1
	0
	0
	1
	0

	D/N
	1
	1
	1
	1
	1
	1
	0
	0
	0
	0
	
	NN/N
	0
	1
	0
	0
	0
	1
	1
	0
	0
	1

	D/AA
	1
	0
	0
	0
	1
	0
	0
	0
	1
	1
	
	AA/AA
	0
	1
	1
	0
	1
	1
	0
	1
	1
	1

	D/AN
	0
	1
	0
	0
	0
	0
	1
	1
	0
	1
	
	AA/AN
	1
	0
	1
	1
	0
	0
	1
	1
	1
	1

	D/NA
	0
	0
	0
	1
	1
	1
	1
	1
	1
	0
	
	AA/NA
	1
	1
	0
	1
	1
	1
	1
	0
	0
	1

	D/NN
	1
	1
	1
	1
	1
	0
	0
	1
	0
	0
	
	AA/NN
	0
	1
	1
	1
	0
	1
	1
	1
	0
	0

	A/A
	1
	1
	0
	1
	0
	0
	0
	0
	1
	1
	
	AN/AA
	0
	0
	0
	1
	1
	0
	0
	1
	0
	1

	A/N
	0
	0
	1
	1
	1
	0
	1
	0
	0
	1
	
	AN/AN
	1
	1
	1
	0
	0
	0
	0
	0
	0
	1

	N/A
	1
	0
	0
	1
	0
	1
	1
	1
	0
	0
	
	AN/NA
	1
	0
	0
	0
	0
	1
	0
	1
	0
	0

	N/N
	0
	1
	1
	0
	0
	1
	0
	1
	0
	1
	
	AN/NN
	0
	0
	1
	1
	0
	1
	0
	0
	0
	1

	A/AA
	1
	0
	1
	0
	0
	1
	1
	0
	0
	0
	
	NA/AA
	1
	1
	0
	0
	1
	0
	1
	1
	1
	0

	A/AN
	1
	0
	0
	1
	0
	1
	0
	1
	0
	1
	
	NA/AN
	0
	0
	1
	0
	1
	0
	1
	0
	0
	0

	A/NA
	0
	0
	1
	1
	1
	0
	1
	0
	0
	1
	
	NA/NA
	1
	0
	1
	1
	1
	1
	0
	0
	1
	0

	A/NN
	0
	1
	1
	1
	0
	1
	0
	0
	1
	1
	
	NA/NN
	1
	1
	1
	0
	0
	1
	1
	0
	1
	0

	N/AA
	1
	1
	0
	1
	0
	0
	1
	0
	1
	0
	
	NN/AA
	0
	1
	0
	1
	0
	0
	0
	0
	1
	0

	N/AN
	1
	1
	0
	0
	0
	1
	0
	1
	1
	0
	
	NN/AN
	0
	0
	1
	0
	0
	0
	0
	1
	1
	0

	N/NA
	0
	1
	1
	0
	1
	0
	1
	0
	1
	0
	
	NN/NA
	0
	1
	0
	0
	1
	1
	0
	0
	0
	0

	N/NN
	0
	0
	1
	0
	1
	1
	0
	1
	0
	1
	
	NN/NN
	0
	0
	0
	0
	0
	1
	1
	0
	1
	1

	PRE/POST

	PRE
	0
	0
	1
	0
	0
	1
	0
	0
	1
	0
	
	POST
	0
	1
	0
	0
	1
	0
	0
	1
	0
	0


When Secondary_Cell_Active is 2 or 3, and when DTX message is indicated for a cell pair, whose HARQ-ACK information is jointly encoded, the specific DTX code word as defined in Table 15C.2A is transmitted for that cell pair except for the case when DTX message is indicated for all active cells, in which case the HARQ-ACK slot is DTXed. The slot containing HARQ-ACK information is either transmitted or DTXed. If Secondary_Cell_Active is larger than 3 and when DTX message is indicated for both cell pairs transmitted on one of the two HS-DPCCHs and there is at least one HARQ-ACK message associated with the other HS-DPCCH that does not correspond to DTX message, then the specific DTX code word as defined in Table 15C.2A is transmitted for all cell pairs for which a DTX message is indicated. If the DTX message is indicated for all active cell pairs then the ​slot on each respective HS-DPCCH containing the HARQ-ACK information is DTXed.
Table 15C.2A: Channel coding of HARQ-ACK for a pair of DTX messages when Secondary_Cell_Active is greater than 2

	HARQ-ACK message to be transmitted
	w0
	w1
	w2
	w3
	w4
	w5
	w6
	w7
	w8
	w9

	D/D
	0
	0
	1
	1
	0
	1
	1
	0
	1
	0


4.7.3B.2
Channel coding for HS-DPCCH composite precoding control indication and channel quality indication

The channel coding for CQI associated with a cell for which the UE is not configured in MIMO mode is specified in subclause 4.7.2.2. 

The channel coding for PCI and CQI associated with a cell for which the UE is configured in MIMO mode is specified in subclause 4.7.3.2.

4.7.3C
Channel coding for HS-DPCCH when the UE is not configured in MIMO mode in any cell and Secondary_Cell_Enabled is 2

Two forms of channel coding are used, one for the composite channel quality indication (CQI) and another for the composite HARQ-ACK (acknowledgement).

4.7.3C.1
Channel coding for the composite HS-DPCCH HARQ-ACK

Table 15C.3: Channel coding of HARQ-ACK when the UE is not configured in MIMO mode in any cell and Secondary_Cell_Enabled is 2

	HARQ-ACK message to be transmitted
	w0
	w1
	w2
	w3
	w4
	w5
	w6
	w7
	w8
	w9

	A/D/D
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1

	N/D/D
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	D/A/D
	1
	1
	1
	1
	1
	0
	0
	0
	0
	0

	D/N/D
	0
	0
	0
	0
	0
	1
	1
	1
	1
	1

	D/D/A
	1
	1
	0
	0
	0
	1
	1
	0
	0
	0

	D/D/N
	0
	0
	1
	1
	1
	0
	0
	1
	1
	1

	A/A/D
	1
	0
	1
	0
	1
	0
	1
	0
	1
	0

	A/N/D
	1
	1
	0
	0
	1
	1
	0
	0
	1
	1

	N/A/D
	0
	0
	1
	1
	0
	0
	1
	1
	0
	0

	N/N/D
	0
	1
	0
	1
	0
	1
	0
	1
	0
	1

	A/D/A
	1
	0
	1
	1
	0
	1
	1
	0
	0
	1

	A/D/N
	0
	1
	0
	1
	1
	0
	1
	0
	0
	1

	N/D/A
	0
	0
	0
	1
	1
	1
	1
	0
	1
	0

	N/D/N
	1
	0
	0
	1
	1
	1
	0
	1
	0
	0

	D/A/A
	0
	1
	1
	1
	0
	1
	0
	0
	1
	0

	D/A/N
	1
	0
	1
	0
	0
	1
	0
	1
	1
	0

	D/N/A
	0
	1
	1
	0
	0
	0
	1
	0
	1
	1

	D/N/N
	0
	0
	0
	0
	1
	0
	1
	0
	1
	1

	A/A/A
	1
	1
	0
	1
	0
	0
	1
	1
	1
	0

	A/A/N
	0
	1
	1
	0
	1
	1
	1
	1
	0
	0

	A/N/A
	1
	0
	0
	1
	0
	0
	0
	0
	1
	1

	A/N/N
	0
	0
	1
	0
	1
	1
	0
	0
	0
	1

	N/A/A
	1
	1
	1
	0
	0
	0
	0
	1
	0
	1

	N/A/N
	0
	1
	0
	0
	1
	0
	0
	1
	1
	0

	N/N/A
	1
	0
	0
	0
	1
	0
	1
	1
	0
	1

	N/N/N
	1
	1
	1
	1
	0
	1
	0
	1
	0
	0

	PRE/POST

	PRE
	0
	0
	1
	0
	0
	1
	0
	0
	1
	0
	
	POST
	0
	1
	0
	0
	1
	0
	0
	1
	0
	0


4.7.3C.2
Channel coding for HS-DPCCH channel quality indication

The channel coding for CQI is specified in subclause 4.7.2.2 for the serving HS-DSCH cell, and in subclause 4.7.3A.2 for the 1st and 2nd secondary serving HS-DSCH cells.

4.7.4
Physical channel mapping for HS-DPCCH

4.7.4.1
Physical Channel mapping for HS-DPCCH HARQ-ACK
If the HS-DPCCH slot format 0 as defined in [2], is used t he HS-DPCCH physical channel mapping function shall map the input bits wk directly to physical channel so that bits are transmitted over the air in ascending order with respect to k.

If the HS-DPCCH slot format 1 as defined in [2], is used, the HS-DPCCH physical channel mapping function shall map the input bits wk to the physical channel so that bits are transmitted over the air in ascending order with respect to k as follows:

· If Secondary_Cell_Enabled is equal to 7 and Secondary_Cell_Active is equal to 7

· The following two HARQ-ACK messages are transmitted on HS-DPCCH according to Figure 20D:

-

HARQ-ACK1 comprising the HARQ acknowledgement messages for the pair of serving HS-DSCH cell and 1st secondary serving HS-DSCH cell in that order and

-

HARQ-ACK2 comprising the HARQ acknowledgement messages for the pair of the 2nd secondary serving HS-DSCH cell and the 3rd secondary serving HS-DSCH cell in that order

· The following two HARQ-ACK messages are transmitted on HS-DPCCH2 according to Figure 20D.1:

-
HARQ-ACK3 comprising the HARQ acknowledgement messages for the pair of the 4th secondary serving HS-DSCH cell and the 5th secondary serving HS-DSCH cell in that order

-
HARQ-ACK4 comprising the HARQ acknowledgement messages for the pair of the 6th secondary serving HS-DSCH cell and the 7th secondary serving HS-DSCH cell in that order

· If Secondary_Cell_Enabled is equal to 6 and Secondary_Cell_Active is equal to 6

· The following two HARQ-ACK messages are transmitted on HS-DPCCH according to Figure 20D:

-

HARQ-ACK1 comprising the HARQ acknowledgement messages for the pair of serving HS-DSCH cell and 1st secondary serving HS-DSCH cell in that order and

-

HARQ-ACK2 comprising the HARQ acknowledgement messages for the pair of the 2nd secondary serving HS-DSCH cell and the 3rd secondary serving HS-DSCH cell in that order

· The following two HARQ-ACK messages are transmitted on HS-DPCCH2 according to Figure 20D.1:

-

HARQ-ACK3 comprising the HARQ acknowledgement messages for the pair of the 4th secondary serving HS-DSCH cell and the 5th secondary serving HS-DSCH cell in that order

-
HARQ-ACK4 comprising the HARQ acknowledgement messages for the 6th secondary serving HS-DSCH cell and a DTX message in that order

· If Secondary_Cell_Enabled is equal to 5 and Secondary_Cell_Active is equal to 5

· The following two HARQ-ACK messages are transmitted on HS-DPCCH according to Figure 20D:

-

HARQ-ACK1 comprising the HARQ acknowledgement messages for the pair of serving HS-DSCH cell and 1st secondary serving HS-DSCH cell in that order and

-

HARQ-ACK2 comprising the HARQ acknowledgement messages for the pair of the 2nd secondary serving HS-DSCH cell and the 3rd secondary serving HS-DSCH cell in that order

· The following HARQ-ACK message is transmitted on HS-DPCCH2:

-
The HARQ acknowledgement messages for the pair of the 4th secondary serving HS-DSCH cell and the 5th secondary serving HS-DSCH cell are repeated according to Figure 20E.

· If Secondary_Cell_Enabled is equal to 4 and Secondary_Cell_Active is equal to 4 

· The following two HARQ-ACK messages are transmitted on HS-DPCCH according to Figure 20D:

-

HARQ-ACK1 comprising the HARQ acknowledgement messages for the pair of serving HS-DSCH cell and 1st secondary serving HS-DSCH cell in that order and

-
HARQ-ACK2 comprising the HARQ acknowledgement messages for the pair of the 2nd secondary serving HS-DSCH cell and the 3rd secondary serving HS-DSCH cell in that order

· The following two HARQ-ACK messages are transmitted on HS-DPCCH2:

-
The HARQ-ACK comprising the HARQ acknowledgement the 4th secondary serving HS-DSCH cell and a DTX message in that order and it is repeated according to Figure 20E.

- If Secondary_Cell_Enabled is greater than 3 and Secondary_Cell_Active is less than Secondary_Cell_Enabled:
-
If none of the 4th, 5th, 6th, or 7th secondary serving HS-DSCH cell is activated the HARQ-ACK transmissions on HS-DPCCH2 are DTXed
-
If at most one of the 1st, 2nd, or 3rd secondary serving HS-DSCH cell is activated the HARQ-ACK message is repeated according to Figure 20E
- 
If one of the 4th, 5th, 6th, and 7th secondary serving HS-DSCH cell is activated the HARQ-ACK message is repeated according to Figure 20E. 

-
If two of the 4th, 5th, 6th and 7th secondary serving HS-DSCH cell are active the HARQ-ACK comprises the HARQ acknowledgement messages for the pair of the secondary serving HS-DSCH cell with lowest index as indicated by higher layers and the other activated secondary serving HS-DSCH cell in that order. The HARQ-ACK message is repeated according to Figure 20E.
· 
Otherwise the transmissions of the HARQ-ACK messages is the same as if Secondary_Cell_Active was equal to Secondary_Cell_Enabled but where DTX message(s) is transmitted in place of deactivated secondary serving HS-DSCH cells.
· If Secondary_Cell_Enabled is 3 and Secondary_Cell_Active is 2 or 3 then the following two HARQ-ACK messages are encoded and concatenated into the same slot according to Figure 20D :

· HARQ-ACK1 comprising the HARQ acknowledgement messages for the pair of serving HS-DSCH cell and 1st secondary serving HS-DSCH cell in that order and 

· HARQ-ACK2 comprising the HARQ acknowledgement messages for the pair of 2nd secondary serving HS-DSCH cell and the 3rd secondary serving HS-DSCH cell in that order

· If Secondary_Cell_Enabled is 2 with MIMO configured in at least one of the cells and Secondary_Cell_Active is 2 then the following two HARQ-ACK messages, are encoded and concatenated into the same slot according to Figure 20D: 
· HARQ-ACK1 comprising the HARQ acknowledgement messages for the pair of serving HS-DSCH cell and 1st secondary serving HS-DSCH cell in that order and 

· HARQ-ACK2 comprising the HARQ acknowledgement messages for the 2nd secondary serving HS-DSCH cell and a DTX message in that order

· If Secondary_Cell_Enabled is more than 1 and Secondary_Cell_Active is 0 or 1 then the transmission of the HARQ-ACK message is repeated according to Figure 20E.
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Figure 20D: Concatenation of 2 HARQ-ACK messages

In Figure 20D, the concatenation of the 2 HARQ-ACK messages is according to the relation:
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Figure 20D.1: Concatenation of 2 HARQ-ACK messages on HS-DPCCH2
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Figure 20E: Repetition of HARQ-ACK message

In Figure 20E, the repetition of the HARQ-ACK message is according to the relation:
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4.7.4.2
Physical Channel mapping for HS-DPCCH PCI/CQI

Table 15C.4 lists the CQI and PCI/CQI report mapping scenarios when Secondary_Cell_Enabled is less than 4. Tables 15C.5 and 15C.6 list the CQI and PCI/CQI report mapping scenarios when Secondary_Cell_Enabled is greater than 3. The transmission timing and repetition of the 1st and the 2nd CQI and PCI/CQI report is defined in [4].

Table 15C.4: The CQI and PCI/CQI report mapping scenarios when Secondary_Cell_Enabled is less than 4

	Case
	Secondary_
Cell_
Enabled
	MIMO configured in any cell
	HS-DPCCH slot format
	Secondary_
Cell_
Active
	1st CQI or PCI/CQI report
	2nd CQI or PCI/CQI report

	
	CQI or 
PCI/CQI Type A/B
	CQI or 
PCI/CQI Type A/B

	1
	0
	No
	0
	0
	CQI
	Not applicable

	2
	
	Yes
	0
	0
	PCI/CQI
	Not applicable

	3
	1

Note 2


	No
	0
	1
	CQI0 & CQI1
Note 5
	Not applicable

	4
	
	
	
	0
	CQI0
	Not applicable

	5
	
	Yes
Note 1
	0
	1
	PCI/CQI0
	PCI/CQI1

	6
	
	
	
	0
	PCI/CQI0
	DTX

	7
	2

Note 2
	No
	0
	2
	CQI0
	CQI1 & CQI2
Note 5

	8
	
	
	
	1
	CQI0
	CQIn
Note 4

	9
	
	
	
	0
	CQI0
	DTX

	
	CQI 1 or PCI/CQI 1 Type A/B
	CQI 2 or PCI/CQI 2
Type A/B
	CQI 1 or PCI/CQI 1
Type A/B
	CQI 2 or PCI/CQI 2
Type A/B

	10
	2

Note 2
	Yes
Note 1
	1
	2
	PCI/CQI0
	PCI/CQI2
	PCI/CQI1
	DTX

	11
	
	
	
	1
	PCI/CQI0
	PCI/CQI0
	PCI/CQIn
Note 4
	PCI/CQIn
Note 4

	12
	
	
	
	0
	PCI/CQI0
	PCI/CQI0
	DTX

	13
	3

Note 2
	No
	1
	3
	CQI0
	CQI2
	CQI1
	CQI3

	14
	
	
	
	2
	CQI0

	CQI2
Note 3
	CQI1
Note 3
	CQI3
Note 3

	15
	
	
	
	1
	CQI0
	CQI0
	CQIn
Note 4
	CQIn
Note 4

	16
	
	
	
	0
	CQI0
	CQI0
	DTX

	17
	
	Yes
Note 1
	1
	3
	PCI/CQI0
	PCI/CQI2
	PCI/CQI1
	PCI/CQI3

	18
	
	
	
	2
	PCI/CQI0

	PCI/CQI2
Note 3
	PCI/CQI1
Note 3
	PCI/CQI3
Note 3

	19
	
	
	
	1
	PCI/CQI0
	PCI/CQI0
	PCI/CQIn
Note 4
	PCI/CQIn
Note 4

	20
	
	
	
	0
	PCI/CQI0
	PCI/CQI0
	DTX


Note 1:
If the UE is configured in MIMO mode in at least one cell, but not in all cells, a CQI value is reported instead of PCI/CQI value for the non-MIMO cell(s).

Note 2:
The CQI0 and PCI/CQI0 refer to the serving HS-DSCH cell’s CQI and PCI/CQI reports respectively, the CQIn and PCI/CQIn refer to the nth secondary serving HS-DSCH cell’s reports.

Note 3:
The deactivated secondary cell’s CQI or PCI/CQI is not transmitted (DTX’d).

Note 4:
The CQI or the PCI/CQI of the single active secondary cell is transmitted.

Note 5:
The two CQI values are jointly encoded.

Table 15C.5: The CQI and PCI/CQI report mapping for HS-DPCCH when Secondary_Cell_Enabled is greater than 3.

	Case
	Secondary_
Cell_
Enabled
	MIMO configured in any cell
	HS-DPCCH slot format
	Active secondary cells out of 1st, 2nd, 3rd secondary cell
	1st CQI or PCI/CQI report
	2nd CQI or PCI/CQI report

	
	CQI 1 or PCI/CQI 1 Type A/B
	CQI 2 or PCI/CQI 2
Type A/B
	CQI 1 or PCI/CQI 1
Type A/B
	CQI 2 or PCI/CQI 2
Type A/B

	
	4-7

Note 2
	No
	1
	3
	CQI0
	CQI2
	CQI1
	CQI3

	
	
	
	
	2
	CQI0

	CQI2
Note 3
	CQI1
Note 3
	CQI3
Note 3

	
	
	
	
	1
	CQI0
	CQI0
	CQIn
Note 4
	CQIn
Note 4

	
	
	
	
	0
	CQI0
	CQI0
	DTX

	
	
	Yes
Note 1
	1
	3
	PCI/CQI0
	PCI/CQI2
	PCI/CQI1
	PCI/CQI3

	
	
	
	
	2
	PCI/CQI0

	PCI/CQI2
Note 3
	PCI/CQI1
Note 3
	PCI/CQI3
Note 3

	
	
	
	
	1
	PCI/CQI0
	PCI/CQI0
	PCI/CQIn
Note 4
	PCI/CQIn
Note 4

	
	
	
	
	0
	PCI/CQI0
	PCI/CQI0
	DTX


Note 1:
If the UE is configured in MIMO mode in at least one cell, but not in all cells, a CQI value is reported instead of PCI/CQI value for the non-MIMO cell(s).

Note 2:
The CQI0 and PCI/CQI0 refer to the serving HS-DSCH cell’s CQI and PCI/CQI reports respectively, the CQIn and PCI/CQIn refer to the nth secondary serving HS-DSCH cell’s reports, and n ⊂ {1,2,3}.

Note 3:
The deactivated secondary cell’s CQI or PCI/CQI is not transmitted (DTX’d).

Note 4:
The CQI or the PCI/CQI of the single active secondary cell is transmitted.

Table 15C.6: The CQI and PCI/CQI report mapping for HS-DPCCH2 when Secondary_Cell_Enabled is greater than 3.

	Case
	Secondary_
Cell_
Enabled
	MIMO configured in any cell
	HS-DPCCH slot format
	Active secondary cells out of 4th, 5th, 6th and 7th  secondary cell
	3rd CQI or PCI/CQI report
	4th CQI or PCI/CQI report

	
	CQI 3 or PCI/CQI 3 Type A/B
	CQI 4 or PCI/CQI 4
Type A/B
	CQI 3 or PCI/CQI 3
Type A/B
	CQI 4 or PCI/CQI 4
Type A/B

	
	4-7

Note 2
	No
	1
	4
	CQI4
	CQI6
	CQI5
	CQI7

	
	
	
	
	3
	CQI4
Note 3
	CQI6
Note 3
	CQI5
Note 3
	CQI7
Note 3

	
	
	
	
	2
	CQIn
Note 2
	CQIn
Note 2
	CQIm
Note 2
	CQIm
Note 2

	
	
	
	
	1
	CQIn
Note 4
	CQIn
Note 4
	DTX


	
	
	
	
	0
	DTX
	DTX

	
	
	Yes
Note 1
	1
	4
	PCI/CQI4
	PCI/CQI6
	PCI/CQI5
	PCI/CQI7

	
	
	
	
	3
	PCI/CQI4
Note 3
	PCI/CQI6
Note 3
	PCI/CQI5
Note 3
	PCI/CQI7
Note 3

	
	
	
	
	2
	PCI/CQIn
Note 2
	PCI/CQIn
Note 2
	PCI/CQIm
Note 2
	PCI/CQIm
Note 2

	
	
	
	
	1
	PCI/CQIn
Note 4
	PCI/CQIn
Note 4
	DTX


	
	
	
	
	0
	DTX
	DTX


Note 1:
If the UE is configured in MIMO mode in at least one cell, but not in all cells, a CQI value is reported instead of PCI/CQI value for the non-MIMO cell(s).

Note 2:
The CQIn and PCI/CQIn refer to the nth secondary serving HS-DSCH cell’s reports, and the CQIm and PCI/CQIm refer to the mth secondary serving HS-DSCH cell’s reports, where n < m and {n, m} ⊂ {4,5,6,7}.

Note 3:
The deactivated secondary cells’ CQI or PCI/CQI is not transmitted (DTX’d).

Note 4:
The CQI or the PCI/CQI of the single active secondary cell out of the 4th, 5th, 6th and 7th secondary cells is transmitted.

If the HS-DPCCH slot format 0 as defined in [2] is used, the HS-DPCCH physical channel mapping function shall map the input bits bk directly to physical channel so that bits are transmitted over the air in ascending order with respect to k. When Secondary_Cell_Active is 2, the CQI reports for each of the following groups are mapped to separate subframes as specified in [4]:

· The report for the serving HS-DSCH cell (CQI) is mapped according to the physical channel mapping of CQI in Figure 20. 

· The report for the 1st secondary serving HS-DSCH cell (CQI 1) and the 2nd secondary serving HS-DSCH cell (CQI 2) are mapped according to Figure 20C and according to the physical channel mapping of CQI in Figure 20.

If the HS-DPCCH slot format 1 as defined in [2] is used and Secondary_Cell_Enabled is less than 4, the HS-DPCCH physical channel mapping function shall map the input bits bk to the physical channel so that bits are transmitted over the air in ascending order with respect to k as follows:

· When Secondary_Cell_Active is 3, the CQI or PCI/CQI reports for each of the following pairs are mapped to separate subframes as specified in [4]:

· The report for the serving HS-DSCH cell (CQI 1 or PCI/CQI 1) and the 2nd secondary serving HS-DSCH cell (CQI 2 or PCI/CQI 2) are mapped according to Figure 20F. 

· The report for the 1st secondary serving HS-DSCH cell (CQI 1 or PCI/CQI 1) and the 3rd secondary serving HS-DSCH cell (CQI 2 or PCI/CQI 2) are mapped according to Figure 20F.

· When Secondary_Cell_Active is 2, the mapping of the CQI or PCI/CQI reports is the same as the case when Secondary_Cell_Active is 3 with the following exception: In the subframe in which only one active cell is mapped, the HS-DPCCH physical channel mapping function shall map the input bits bk directly to the physical channel in the corresponding slot of the CQI (or PCI/CQI) field of that subframe while the other slot of the CQI (or PCI/CQI) field is DTXed.

· When Secondary_Cell_Active is 0 or 1, the CQI or PCI/CQI report for each active cell is mapped to a separate subframe as specified in [4]. In each subframe, the HS-DPCCH physical channel mapping function shall map the input bits to the physical channel according to Figure 20G.

If the HS-DPCCH slot format 1 as defined in [2] is used and Secondary_Cell_Enabled is greater than 3, the HS-PDCCH physical channel mapping function shall map the input bits bk to the physical channel so that bits are transmitted over the air in ascending order with respect to k as follows:

· When Secondary_Cell_Active is 7, the CQI or PCI/CQI reports for each of the following pairs are mapped to separate subframes as specified in [4]:

· The following is transmitted on HS-DPCCH:

-
The report for the serving HS-DSCH cell (CQI1 or PCI/CQI1) and the 2nd secondary serving HS-DSCH cell (CQI2 or PCI/CQI2) are mapped according to Figure 20F.

-
The report for the 1st secondary serving HS-DSCH cell (CQI1 or PCI/CQI1) and the 3rd secondary serving HS-DSCH cell (CQI2 or PCI/CQI2) are mapped according to Figure 20F.

- 
The following is transmitted on HS-DPCCH2:
-
The report for the 4th secondary serving HS-DSCH cell (CQI3 or PCI/CQI3) and the 6th secondary serving HS-DSCH cell (CQI4 or PCI/CQI4) are mapped according to Figure 20F.1.

-
The report for the 5th secondary serving HS-DSCH cell (CQI3 or PCI/CQI3) and the 7th secondary serving HS-DSCH cell (CQI4 or PCI/CQI4) are mapped according to Figure 20F.1.

-
When Secondary_Cell_Active is less than 7 the mapping of the CQI or PCI/CQI reports is the same as the case when Secondary_Cell_Active is 7 with the following exceptions:

-
When one of the 1st, 2nd or 3rd secondary serving HS-DSCH cell is deactivated the HS-DPCCH physical channel mapping function shall map the input bits bk directly to the physical channel in the corresponding slot of the CQI (or PCI/CQI) field of that subframe while the other slot of the CQI (or PCI/CQI) field is DTXed in the subframe in which only one active cell is mapped.
-
When one of the 4th, 5th, 6th or 7th secondary serving HS-DSCH cell is deactivated the HS-DPCCH physical channel mapping function shall map the input bits bk directly to the physical channel in the corresponding slot of the CQI (or PCI/CQI) field of that subframe while the other slot of the CQI (or PCI/CQI) field is DTXed in the subframe in which only one active cell is mapped.
-
If at most one of the 1st, 2nd, or 3rd secondary serving HS-DSCH cell is activated the CQI or PCI/CQI report for each active cell is mapped to a separate subframe as specified in [4]. In each subframe, the HS-DPCCH physical channel mapping function shall map the input bits to the physical channel according to Figure 20G.
-
If at most two of the 4th, 5th, 6th or 7th secondary serving HS-DSCH cell is activated the CQI or PCI/CQI report for each active cell is mapped to a separate subframe as specified in [4]. In each subframe, the HS-DPCCH physical channel mapping function shall map the input bits to the physical channel according to Figure 20G.
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Figure 20F: Concatenation of CQI (or PCI/CQI) reports in the CQI (or PCI/CQI) field of a sub-frame

In Figure 20F, the two individual CQI (or PCI/CQI) reports are concatenated to form the composite channel quality indication according to the relation
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Figure 20F.1: Concatenation of CQI (or PCI/CQI) reports in the CQI (or PCI/CQI) field of a sub-frame on HS-DPCCH2.
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Figure 20G: Repetition of CQI or PCI/CQI reports

In Figure 20G, the CQI (or PCI/CQI) report is repeated according to the relation

4.7.4.3
Physical Channel mapping for HS-DPCCH HARQ-ACK and PCI/CQI when the UE is configured in Multiflow mode
The notation used in the following subsections is as defined below:
Active cells ‘A’:
Indicates a cell that is active (not deactivated by an HS-SCCH order).
Active cells ‘-‘:
Indicates a cell that is inactive (deactivated by an HS-SCCH order).
Ai & Aj:
HARQ-ACK field for jointly encoded HARQ-ACK information of cell i and cell j.
Ai & Aj & Ak: 
HARQ-ACK field for jointly encoded HARQ-ACK information of cell i, cell j and cell k.
Ai & D
HARQ-ACK field for jointly encoded HARQ-ACK information of cell i and DTX indication in this order.
Ai & Aj & D
HARQ-ACK field for jointly encoded HARQ-ACK information of cell i, cell j and DTX indication in this order.
Ai & D & Aj
HARQ-ACK field for jointly encoded HARQ-ACK information of cell j, DTX indication and HARQ-ACk information of cell j
CQIi:
CQI field for CQI information of cell i.

PCI/CQIi:
PCI/CQI field for jointly encoded PCI and CQI information of cell i.
CQIi & CQIj: 
Jointly encoded CQI field for CQI information of cell i and cell j.
4.7.4.3.1
Physical Channel mapping for HS-DPCCH HARQ-ACK and PCI/CQI when when the UE is configured with one serving and one assisting HS-DSCH cell
When MIMO is not configured in any cell;
-
The HS-DPCCH mapping follows the table 15C.8. 
-
The HARQ-ACK and CQI encoding follow the definition in section 4.7.3A.
-
HS-DPCCH is transmitted using slot format #0.
Table 15C.8: The UE is configured with one serving and one assisting HS-DSCH cell no cells are in MIMO mode

	MF case
	Active cells
	HS-DPCCH subframe

	
	0
	1
	Slot 0
	Slot 1
	Slot 2

	1
	A
	A
	A0 & A1
	CQI0 & CQI1


In this table cell 0 refers to the serving HS-DSCH cell, and cell 1 refers to the (secondary) assisting serving HS-DSCH cell.
When MIMO is configured in at least one cell;
-
The HS-DPCCH mapping follows the table 15C.9. 

-
The HARQ-ACK encoding follows the definition in this section
-
The channel coding for CQI associated with a cell for which the UE is not configured in MIMO mode is specified in subclause 4.7.2.2. 

-
The channel coding for PCI and CQI associated with a cell for which the UE is configured in MIMO mode is specified in subclause 4.7.3.2.

-
HS-DPCCH is transmitted using slot format #0.
Table 15C.9: The UE is configured with one serving and one assisting HS-DSCH cell and at least one cell is configured in MIMO mode

	MF case
	Active cells
	HS-DPCCH subframe #1
	HS-DPCCH subframe #2

	
	0
	1
	Slot 0
	Slot 1
	Slot 2
	Slot 0
	Slot 1
	Slot 2

	2
	A
	A
	A0 & A1
	PCI/CQI0
	A0 & A1
	PCI/CQI1


In this table cell 0 refers to the serving HS-DSCH cell, and cell 1 refers to the (secondary) assisting serving HS-DSCH cell.
4.7.4.3.2
Physical Channel mapping for HS-DPCCH HARQ-ACK and PCI/CQI when when the UE is configured with two serving and one assisting or one serving and two assisting HS-DSCH cell
When MIMO is not configured in any cell;
-
If the UE is configured with two serving and one assisting HS-DSCH cells the HS-DPCCH mapping follows the table 15C.10
-
If the UE is configured with one serving and two assisting HS-DSCH cells the HS-DPCCH mapping follows the table 15C.11. 
-
The HARQ-ACK encoding follow the definition in section 4.7.3C.1.
-
The CQI encoding for the compositely coded CQIs follows the definition in section 4.7.3A.2

-
The CQI encoding for the separately encoded CQIs follows the definition in section 4.7.2.2.
-
HS-DPCCH is transmitted using slot format #0.
Table 15C.10: The UE is configured with two serving and one assisting HS-DSCH cell and no cells are in MIMO mode

	MF case
	Active cells
	HS-DPCCH subframe #1
	HS-DPCCH subframe #2

	
	Cell Group 1
	CG2
	Slot 0
	Slot 1
	Slot 2
	Slot 0
	Slot 1
	Slot 2

	
	0
	1
	2
	
	
	
	
	
	

	3
	A
	A
	A
	A0&A1&A2
	CQI0 & CQI1
	A0&A1&A2
	CQI2

	4
	A
	-
	A
	A0&D&A2
	CQI0
	A0&D&A2
	CQI2


In this table cell 0 refers to the serving HS-DSCH cell, cell 1 refers to the secondary serving HS-DSCH cell and cell 2 refers to the (secondary) assisting serving HS-DSCH cell.
Table 15C.11: The UE is configured with one serving and two assisting HS-DSCH cell and no cells are in MIMO mode

	MF case
	Active cells
	HS-DPCCH subframe #1
	HS-DPCCH subframe #2

	
	CG1
	Cell Group 2
	Slot 0
	Slot 1
	Slot 2
	Slot 0
	Slot 1
	Slot 2

	
	0
	1
	2
	
	
	
	
	
	

	5
	A
	A
	A
	A0&A1&A2
	CQI0
	A0&A1&A2
	CQI1 & CQI2

	6
	A
	A
	-
	A0&A1&D
	CQI0
	A0&A1&D
	CQI1


In this table cell 0 refers to the serving HS-DSCH cell, cell 1 refers to the assisting serving HS-DSCH cell and cell 2 refers to the secondary assisting serving HS-DSCH cell.

When MIMO is configured in at least one cell;
-
If the UE is configured with two serving and one assisting HS-DSCH cells the HS-DPCCH mapping follows the table 15C.12

-
If the UE is configured with one serving and two assisting HS-DSCH cells the HS-DPCCH mapping follows the table 15C.13. 

-
The channel coding for HARQ-ACK associated with a cell for which the UE is not configured in MIMO mode is specified in subclause 4.7.3A.1. 

-
The channel coding for HARQ-ACK associated with a cell for which the UE is configured in MIMO mode is specified in subclause 4.7.3B.1.

-
The channel coding for CQI associated with a cell for which the UE is not configured in MIMO mode is specified in subclause 4.7.2.2. 

-
The channel coding for PCI and CQI associated with a cell for which the UE is configured in MIMO mode is specified in subclause 4.7.3.2.

-
HS-DPCCH is transmitted using slot format #1.
Table 15C.12: The UE is configured with two serving and one assisting HS-DSCH cell and at least one cell is configured in MIMO mode

	MF case
	Active cells
	HS-DPCCH subframe #1
	HS-DPCCH subframe #2

	
	Cell Group 1
	CG2
	Slot 0
	Slot 1
	Slot 2
	Slot 0
	Slot 1
	Slot 2

	
	0
	1
	2
	
	
	
	
	
	

	7
	A
	A
	A
	A0&A1
	A2&D
	PCI/CQI0
	PCI/CQI1
	A0&A1
	A2&D
	PCI/CQI2
	PCI/CQI2

	8
	A
	-
	A
	A0&D
	A2&D
	PCI/CQI0
	PCI/CQI0
	A0&D
	A2&D
	PCI/CQI2
	PCI/CQI2


In this table cell 0 refers to the serving HS-DSCH cell, cell 1 refers to the secondary serving HS-DSCH cell and cell 2 refers to the (secondary) assisting serving HS-DSCH cell.
Table 15C.13: The UE is configured with one serving and two assisting HS-DSCH cell and at least one cell is configured in MIMO mode

	MF case
	Active cells
	HS-DPCCH subframe #1
	HS-DPCCH subframe #2

	
	CG1
	Cell Group 2
	Slot 0
	Slot 1
	Slot 2
	Slot 0
	Slot 1
	Slot 2

	
	0
	1
	2
	
	
	
	
	
	

	9
	A
	A
	A
	A0&D
	A1&A2
	PCI/CQI0
	PCI/CQI0
	A0&D
	A1&A2
	PCI/CQI1
	PCI/CQI2

	10
	A
	A
	-
	A0&D
	A1&D
	PCI/CQI0
	PCI/CQI0
	A0&D
	A1&D
	PCI/CQI1
	PCI/CQI1


In this table cell 0 refers to the serving HS-DSCH cell, cell 1 refers to the assisting serving HS-DSCH cell and cell 2 refers to the secondary assisting serving HS-DSCH cell.

4.7.4.3.3
Physical Channel mapping for HS-DPCCH HARQ-ACK and PCI/CQI when when the UE is configured with two serving and two assisting HS-DSCH cells

When MIMO is not configured in any cell;

-
The HS-DPCCH mapping follows the table 15C.14

-
The channel coding for HARQ-ACK is specified in subclause 4.7.3A.1. 

-
The channel coding for CQI is specified in subclause 4.7.2.2. 

-
HS-DPCCH is transmitted using slot format #1.
Table 15C.14: The UE is configured with two serving and two assisting HS-DSCH cell and no cells are in MIMO mode

	MF case
	Active cells
	HS-DPCCH subframe #1
	HS-DPCCH subframe #2

	
	CG1
	CG2
	Slot 0
	Slot 1
	Slot 2
	Slot 0
	Slot 1
	Slot 2

	
	0
	1
	2
	3
	
	
	
	
	
	

	11
	A
	A
	A
	A
	A0&A1
	A2&A3
	CQI0
	CQI1
	A0&A1
	A2&A3
	CQI2
	CQI3

	12
	A
	A
	A
	-
	A0&A1
	A2&D
	CQI0
	CQI1
	A0&A1
	A2&D
	CQI2
	CQI2

	13
	A
	-
	A
	A
	A0&D
	A2&A3
	CQI0
	CQI0
	A0&D
	A2&A3
	CQI2
	CQI3

	14
	A
	-
	A
	-
	A0&D
	A2&D
	CQI0
	CQI0
	A0&D
	A2&D
	CQI2
	CQI2


In this table cell 0 refers to the serving HS-DSCH cell, cell 1 refers to the secondary serving HS-DSCH cell, cell 2 refers to the assisting serving HS-DSCH cell and cell 3 refers to the secondary assisting serving HS-DSCH cell.
When MIMO is configured in at least one cell;

-
The HS-DPCCH mapping follows the table 15C.15
-
The channel coding for HARQ-ACK associated with a cell for which the UE is not configured in MIMO mode is specified in subclause 4.7.3A.1.

-
The channel coding for HARQ-ACK associated with a cell for which the UE is configured in MIMO mode is specified in subclause 4.7.3B.1.

-
The channel coding for CQI associated with a cell for which the UE is not configured in MIMO mode is specified in subclause 4.7.2.2. 

-
The channel coding for PCI and CQI associated with a cell for which the UE is configured in MIMO mode is specified in subclause 4.7.3.2.

-
HS-DPCCH is transmitted using slot format #1.
Table 15C.15: The UE is configured with two serving and two assisting HS-DSCH cell and at least one cell is configured in MIMO mode

	MF case
	Active cells
	HS-DPCCH subframe #1
	HS-DPCCH subframe #2

	
	CG1
	CG2
	Slot 0
	Slot 1
	Slot 2
	Slot 0
	Slot 1
	Slot 2

	
	0
	1
	2
	3
	
	
	
	
	
	

	11
	A
	A
	A
	A
	A0&A1
	A2&A3
	PCI/CQI0
	PCI/CQI1
	A0&A1
	A2&A3
	PCI/CQI2
	PCI/CQI3

	12
	A
	A
	A
	-
	A0&A1
	A2&D
	PCI/CQI0
	PCI/CQI1
	A0&A1
	A2&D
	PCI/CQI2
	PCI/CQI2

	13
	A
	-
	A
	A
	A0&D
	A2&A3
	PCI/CQI0
	PCI/CQI0
	A0&D
	A2&A3
	PCI/CQI2
	PCI/CQI3

	14
	A
	-
	A
	-
	A0&D
	A2&D
	PCI/CQI0
	PCI/CQI0
	A0&D
	A2&D
	PCI/CQI2
	PCI/CQI2


In this table cell 0 refers to the serving HS-DSCH cell, cell 1 refers to the secondary serving HS-DSCH cell, cell 2 refers to the assisting serving HS-DSCH cell and cell 3 refers to the secondary assisting serving HS-DSCH cell.
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