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4.5
Coding for HS-DSCH

Data arrives to the coding unit in form of a maximum of one transport block once every transmission time interval. The transmission time interval is 2 ms which is mapped to a radio sub-frame of 3 slots.

The following coding steps can be identified:

-
add CRC to each transport block (see subclause 4.5.1);

-
bit scrambling (see subclause 4.5.1a);

-
code block segmentation (see subclause 4.5.2);

-
channel coding (see subclause 4.5.3);

-
hybrid ARQ (see subclause 4.5.4);

-
physical channel segmentation (see subclause 4.5.5);

-
interleaving for HS-DSCH (see subclause 4.5.6);

-
constellation re-arrangement for 16 QAM (see subclause 4.5.7);

-
mapping to physical channels (see subclause 4.5.8).

The coding steps for HS-DSCH are shown in the figure below.
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Figure 16: Coding chain for HS-DSCH

In the following the number of transport blocks and the number of transport channels is always one i.e. m=1, i=1. When referencing non HS-DSCH formulae which are used in correspondence with HS-DSCH formulae the convention is used that transport block subscripts may be omitted (e.g. X1 may be written X).

4.5.1
CRC attachment for HS-DSCH

4.5.1.1 CRC attachment for HS-DSCH type 1
CRC attachment for the HS-DSCH transport channel using type 1 shall be done using the general method described in 4.2.1 above with the following specific parameters.

The CRC length shall always be L1 = 24 bits.

4.5.1.2 CRC attachment for for HS-DSCH type 2

CRC attachment for the HS-DSCH transport channel using type 2 shall be done according to the following method.

From the sequence of bits a1, a2, a3,…, aA , where A is the size of the HS-DSCH transport block, a CRC of length L1 = 24 bits is calculated according to Section 4.2.1.1 above. This gives a sequence of bits cim1, cim2, cim3,…, cim24  where 
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This sequence of bits is then masked with the UE Identity xue,1, xue,2, …, xue,16 and then appended to the sequence of bits a1, a2, a3,…, aA to form the sequence of bits b1, b2, b3,…, bB, where B = A + 24, and
bk = ak





k=1,2,…,A
bk = ck-A





k=A+1,…,A+8

bk = (ck-A + xue,k-A-8) mod 2

k=A+9, …,A+24
4.5.1a
Bit scrambling for HS-DSCH
[…]
4.5.8
Physical channel mapping for HS-DSCH

The HS-PDSCH is defined in [2]. The bits input to the physical channel mapping are denoted by rp,1, rp,2,...,rp,U, where p is the physical channel number and U is the number of bits in one radio sub-frame for one HS-PDSCH. The bits rp,k are mapped to the PhCHs so that the bits for each PhCH are transmitted over the air in ascending order with respect to k.

4.6
Coding for HS-SCCH type 1
4.6.1
Overview

The following information is transmitted by means of the HS-SCCH physical channel.

-
Channelization-code-set information (7 bits): 
xccs,1, xccs,2, …, xccs,7
-
Modulation scheme information (1 bit): 


xms,1
-
Transport-block size information (6 bits):


xtbs,1, xtbs,2, …, xtbs,6

-
Hybrid-ARQ process information (3 bits):


xhap,1, xhap,2, xhap,3

-
Redundancy and constellation version (3 bits):
xrv,1, xrv,2, xrv,3
-
New data indicator (1 bit): 






xnd,1

-
UE identity (16 bits):







xue,1, xue,2, …, xue,16


Figure 19 below illustrates the overall coding chain for HS-SCCH.
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Figure 19: Coding chain for HS-SCCH

4.6.2
HS-SCCH information field mapping

4.6.2.1
Redundancy and constellation version coding

The redundancy version (RV) parameters r, s and constellation version parameter b are coded jointly to produce the value Xrv. Xrv is alternatively represented as the sequence xrv,1, xrv,2, xrv,3 where xrv,1 is the MSB. This is done according to the following tables according to the modulation mode used:

Table 12: RV coding for 16 QAM

	Xrv (value)
	s
	r
	b

	0
	1
	0
	0

	1
	0
	0
	0

	2
	1
	1
	1

	3
	0
	1
	1

	4
	1
	0
	1

	5
	1
	0
	2

	6
	1
	0
	3

	7
	1
	1
	0


Table 13: RV coding for QPSK

	Xrv (value)
	S
	r

	0
	1
	0

	1
	0
	0

	2
	1
	1

	3
	0
	1

	4
	1
	2

	5
	0
	2

	6
	1
	3

	7
	0
	3


4.6.2.2
Modulation scheme mapping

The value of xms,1 is derived from the modulation and given by the following:
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4.6.2.3
Channelization code-set mapping

The channelization code-set bits xccs,1, xccs,2, …, xccs,7 are coded according to the following:

Given P (multi-)codes starting at code O calculate the information-field using the unsigned binary representation of integers calculated by the expressions,

for the first three bits (code group indicator) of which xccs,1 is the MSB:

xccs,1, xccs,2, xccs,3 = min(P-1,15-P)

for the last four bits (code offset indicator) of which xccs,4 is the MSB:

xccs,4, xccs,5, xccs,6, xccs,7 = |O-1-(P/8( *15|

The definitions of P and O are given in [3].

4.6.2.4
UE identity mapping

The UE identity is the HS-DSCH Radio Network Identifier (H-RNTI) defined in [13]. This is mapped such that  xue,1  corresponds to the MSB and  xue,16  to the LSB, cf. [14].

4.6.2.5
HARQ process identifier mapping

Hybrid-ARQ process information (3 bits) xhap,1, xhap,2, xhap,3 is unsigned binary representation of the HARQ process identifier where xhap,1 is MSB.

4.6.2.6
Transport block size index mapping

Transport-block size information (6 bits) xtbs,1, xtbs,2, …, xtbs,6  is unsigned binary representation of the Transport block size index where xtbs,1 is MSB.

4.6.3
Multiplexing of HS-SCCH information

The channelization-code-set information xccs,1, xccs,2, …, xccs,7 and modulation-scheme information xms,1 are multiplexed together. This gives a sequence of bits x1,1, x1,2, …, x1,8 where

x1,i = xccs,i
i=1,2,…,7

x1,i = xms,i-7
i=8

The transport-block-size information xtbs,1, xtbs,2, …, xtbs,6, Hybrid-ARQ-process information xhap,1,xhap,2, xhap,3, redundancy-version information xrv,1, xrv,2, xrv,3 and new-data indicator xnd,1 are multiplexed together. This gives a sequence of bits x2,1, x2,2, …, x2,13 where

x2,i = xtbs,i
i=1,2,…,6

x2,i = xhap,i-6
i=7,8,9 

x2,i = xrv,i-9
i=10,11,12

x2,i = xnd,i-12
i=13
4.6.4
CRC attachment for HS-SCCH

From the sequence of bits x1,1, x1,2, …, x1,8, x2,1, x2,2, …, x2,13 a 16 bits CRC is calculated according to Section 4.2.1.1. This gives a sequence of bits c1, c2, …, c16 where
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This sequence of bits is then masked with the UE Identity xue,1, xue,2, …, xue,16  and then appended to the sequence of bits x2,1, x2,2, …, x2,13 to form the sequence of bits y1, y2, …, y29, where

yi = x2,i




i=1,2,…,13

yi = (ci-13 + xue,i-13
) mod 2

i=14,15,…,29

4.6.5
Channel coding for HS-SCCH

Rate 1/3 convolutional coding, as described in Section 4.2.3.1, is applied to the sequence of bits x1,1,x1,2, …,x1,8. This gives a sequence of bits z1,1, z1,2, …, z1,48.
Rate 1/3 convolutional coding, as described in Section 4.2.3.1, is applied to the sequence of bits y1, y2, …, y29. This gives a sequence of bits z2,1, z2,2, …, z2,111.
Note that the coded sequence lengths result from the termination of K=9 convolutional coding being fully applied.

4.6.6
Rate matching for HS-SCCH

From the input sequence z1,1, z1,2, …, z1,48 the bits z1,1, z1,2, z1,4, z1,8, z1,42, z1,45, z1,47, z1,48 are punctured to obtain the output sequence r1,1,r1,2…r1,40.
From the input sequence z2,1, z2,2, …, z2,111 the bits z2,1, z2,2, z2,3, z2,4, z2,5, z2,6, z2,7, z2,8, z2,12, z2,14, z2,15, z2,24, z2,42, z2,48, z2,54, z2,57, z2,60, z2,66, z2,69, z2,96, z2,99, z2,101, z2,102, z2,104, z2,105, z2,106, z2,107, z2,108, z2,109, z2,110, z2,111 are punctured to obtain the output sequence r2,1,r2,2…r2,80.

4.6.7
UE specific masking for HS-SCCH

The rate matched bits r1,1,r1,2…r1,40 shall be masked in an UE specific way using the UE identity xue,1, xue,2, …, xue,16, to produce the bits s1,1,s1,2…s1,40.

Intermediate code word bits bi, i=1,2…,48, are defined by endcoding the UE identity bits using the rate ½ convolutional coding described in Section 4.2.3.1. Eight bits out of the resulting 48 convolutionally encoded bits are punctured using the rate matching rule of Section 4.6.6  for the HS-SCCH part 1 sequence, that is,  the intermediate code word bits b1, b2, b4, b8, b42, b45, b47, b48, are punctured  to obtain the 40 bit UE specific scrambling sequence c1, c2, ….c40. .
The mask output bits s1,1,s1,2…s1,40 are calculated as follows:

s1,k =(r1,k + ck) mod 2

for k = 1,2…40

4.6.8
Physical channel mapping for HS-SCCH

The HS-SCCH sub-frame is described in[2].

The sequence of bits s1,1, s1,2,, …, s1,40 is mapped to the first slot of the HS-SCCH sub frame. The bits s1,k are mapped to the PhCHs so that the bits for each PhCH are transmitted over the air in ascending order with respect to k.

The sequence of bits r2,1, r2,2,, …,,r2,80 is mapped to the second and third slot of the HS-SCCH sub frame. The bits r2,k are mapped to the PhCHs so that the bits for each PhCH are transmitted over the air in ascending order with respect to k.
4.6A
Coding for HS-SCCH type 2

4.6A.1
Overview

The following information is transmitted by means of the HS-SCCH type 2 physical channel.

-
Channelization-code-set information (7 bits): xccs,1, xccs,2, …, xccs,7
-
Modulation scheme information (1 bit): 

xms,1
-
Information type (6 bits):





xtype,1, xtype,2, …, xtype,6

-
Information (7 bits):

 





xinfo,1, xinfo,2, xinfo,3, xinfo,4, xinfo,5, xinfo,6, xinfo,7
-
UE identity (16 bits):






xue,1, xue,2, …, xue,16

The Channelization-code-set information xccs,1, xccs,2, xccs,3 shall be set to either ‘000’ for P=1 or ‘001’ for P=2. xccs,4, xccs,5,... xccs,7 is set depending on the value of P and O as defined in 4.6.2.3.
The Information type xtype,1, xtype,2, …, xtype,6 shall be set to either ‘111110’ for retransmissions of HS-SCCH-less operation or ‘111101’ for HS-SCCH orders.

Note that the Information type xtype,1, xtype,2, …, xtype,6 re-defines the meaning of the bits in the HS-SCCH as per sections 4.6A.8 and 4.6A.9.
Figure 19A below illustrates the overall coding chain for HS-SCCH type 2.
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Figure 19A: Coding chain for HS-SCCH type 2

4.6A.2
Multiplexing of HS-SCCH information

The channelization-code-set information xccs,1, xccs,2, …, xccs,7 and modulation-scheme information xms,1 are multiplexed together. This gives a sequence of bits x1,1, x1,2, …, x1,8 where

x1,i = xccs,i
i=1,2,…,7

x1,i = xms,i-7
i=8

The Information type xtype,1, xtype,2, …, xtype,6, and Information xinfo,1, xinfo,2, xinfo,3, xinfo,4, xinfo,5, xinfo,6, xinfo,7 are multiplexed together. This gives a sequence of bits x2,1, x2,2, …, x2,13 where

x2,i = xtype,i
i=1,2,…,6

x2,i = xinfo,i-6
i=7,8,…,13
4.6A.3
CRC attachment for HS-SCCH

The sequence of bits y1, y2, …, y29, is calculated according to Section 4.6.4.

4.6A.4
Channel coding for HS-SCCH

Channel coding is performed according to Section 4.6.5.

4.6A.5
Rate matching for HS-SCCH

Rate matching is performed according to Section 4.6.6.

4.6A.6
UE specific masking for HS-SCCH

The mask output bits s1,1,s1,2…s1,40 are calculated according to Section 4.6.7.

4.6A.7
Physical channel mapping for HS-SCCH

Physical channel mapping is performed according to Section 4.6.8.

4.6A.8
Coding for HS-SCCH-less operation 
4.6A.8.1
The first transmission

During HS-SCCH-less operation, the first HS-PDSCH transmission of an HARQ process is sent without an associated HS-SCCH. The UE shall use the following values in order to attempt to decode the HS-PDSCH channel:

-
Channelization-code-set information:


Configured by upper layers
-
Modulation scheme information:
 


QPSK
-
Transport-block size information:



One of four possible schemes configured by upper layers

-
Redundancy and constellation version:


‘000’

-
UE identity:









Configured by upper layers
4.6A.8.2
The re-transmissions

The re-transmissions of the HS-PDSCH transmission in HS-SCCH-less operation are associated with an HS-SCCH of type 2. 

The following information is transmitted by means of the HS-SCCH type 2 physical channel:

-
Channelization-code-set information (7 bits): xccs,1, xccs,2, …, xccs,7
-
Modulation scheme information (1 bit): 

xms,1
-
Information type (6 bits):





xtype,1, xtype,2, …, xtype,6 
-
Information (7 bits):



 





xinfo,1, xinfo,2, xinfo,3, xinfo,4, xinfo,5, xinfo,6, xinfo,7
-
Transport-block size information (2 bits):

xinfo,1, xinfo,2 = xtbs,1, xtbs,2
-
Pointer to the previous transmission (3 bits):

xinfo,3, xinfo,4, xinfo,5  = xptr,1, xptr,2, xptr,3

-
Second or third transmission (1 bit):


xinfo,6 = xsec,3

-
Reserved (1 bit):








xinfo,7 = xres,1

-
UE identity (16 bits):







xue,1, xue,2, …, xue,16

The Information type xtype,1, xtype,2, …, xtype,6 shall be set to ‘111110’.

Furthermore, the UE will assume the following:

-
Redundancy version:







‘011’ if this is a 2nd transmission, or













‘100’ if this is a 3rd transmission
The redundancy version (RV) parameters r and s are defined for the first, second and third transmission to be equal to 0, 3, and 4, respectively, as defined in Table 13.

The HS-SCCH type 2 information fields shall be mapped as defined in the following subsections.
4.6A.8.2.1 Modulation scheme mapping

The value of xms,1 shall be set to ‘0’ (QPSK).
4.6A.8.2.2 Channelization code-set mapping

The channelization code-set bits xccs,1, xccs,2, …, xccs,7 are coded as per section 4.6.2.3.

4.6A.8.2.3 UE identity mapping

The UE identity is encoded as per section 4.6.2.4.

4.6A.8.2.4 Transport-block size information mapping

The Transport-block size information (2 bits) xtbs,1, xtbs,2 is the unsigned binary representation of a reference to one of the four Transport-block sizes configured by upper layers.

	xtbs,1, xtbs,2
	Transport Block size as signalled in the HS-SCCH-less Information of CPC_PARAMS [13]

	‘00’
	1st entry

	‘01’
	2nd entry

	‘10’
	3rd entry

	‘11’
	4th entry


4.6A.8.2.5 Pointer to the previous transmission mapping

Pointer to the previous transmission (3 bits) xptr,1, xptr,2, xptr,3  is the unsigned binary representation of s, such that the previous transmission of this HARQ process started (6+s) subframes before the start of this transmission.

4.6A.8.2.6 Second or third transmission mapping

Second or Third transmission (1 bit) indicates whether this is the second or third transmission.

If xsec,1= ‘0’, this is a second transmission.

If xsec,1= ‘1’, this is a third transmission.

4.6A.9
Coding for HS-SCCH orders 

HS-SCCH orders are commands sent to the UE using HS-SCCH type 2 format. No HS-PDSCH is associated with HS-SCCH orders.


The following information is transmitted by means of the HS-SCCH physical channel:

-
Channelization-code-set information (7 bits): xccs,1, xccs,2, …, xccs,7
-
Modulation scheme information (1 bit): 

xms,1
-
Information type (6 bits):





xtype,1, xtype,2, …, xtype,6 
-
Information:




 




xinfo,1, xinfo,2, xinfo,3, xinfo,4, xinfo,5, xinfo,6, xinfo,7
-
Order type (3 bits):







xinfo,1, xinfo,2, xinfo,3 = xodt,1, xodt,2, xodt,3
-
Order (4 bits):








xinfo,4, xinfo,5, xinfo,6, xinfo,7 = xord,1, xord,2, xord,3, xord,4

-
UE identity (16 bits):






xue,1, xue,2, …, xue,16

The Information type xtype,1, xtype,2, …, xtype,6 shall be set to ‘111101’.

The other HS-SCCH information fields shall be mapped as defined in the following subsections.
4.6A.9.1
Modulation scheme mapping

The value of xms,1 is derived as per section 4.6.2.2 such that these values are not significant for this UE.

4.6A.9.2
Channelization code-set mapping

The channelization code-set bits xccs,1, xccs,2, …, xccs,7 are coded as per section 4.6.2.3 such that these values are not significant for this UE.

4.6A.9.3
UE identity mapping

The UE identity is encoded as per section 4.6.2.4.

4.6A.9.4 
Information mapping
If Order type xodt,1, xodt,2, xodt,3 = ‘000’, then xord,1, xord,2, xord,3, xord,4 is equal to:
-
DRX order activation (1 bit):







xord,1 = xdrx,1

-
DTX order activation (1 bit):







xord,2 = xdtx,1

-
Reserved (2 bits):







xord,3, xord,4 = xres,1, xres,2

If xdrx,1= ‘0’, then the UE has just received a L1 DRX De-activation order.

If xdrx,1= ‘1’, then the UE has just received a L1 DRX Activation order.

If xdtx,1= ‘0’, then the UE has just received a L1 DTX De-activation order.

If xdtx,1= ‘1’, then the UE has just received a L1 DTX Activation order.
4.7
Coding for HS-DPCCH

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 subclause 4.7.1);

-
mapping to physical channels (see subclause 4.7.2).

The general coding flow is shown in the figure below. This is done in parallel for the HARQ-ACK and CQI as the flows are not directly multiplexed but are transmitted at different times.
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