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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 more than 1 (see applicable subclauses in Table 14C and 14D)

where Secondary_Cell_Enabled and Secondary_Cell_Active are defined in [4].

Table 14C: Coding for HARQ-ACK when Secondary_Cell_Enabled is more than 1

	
	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.
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 more than 1
	
	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
///////////////////// Text omitted ///////////////
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


///////////////////// Text omitted ///////////////
4.7.3B
Channel coding for HS-DPCCH when Secondary_Cell_Enabled is 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.
Table 15C.2: Channel coding of HARQ-ACK when Secondary_Cell_Enabled = 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 the cells, whose HARQ-ACK information is jointly encoded, the specific DTX code word as defined in Table 15C.2A is transmitted 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.
Table 15C.2A: Channel coding of HARQ-ACK for a pair of DTX messages when Secondary_Cell_Active is 2 or 3

	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 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 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

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, 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.
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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 20G: Repetition of CQI or PCI/CQI reports

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