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////////////////////1ST  Change///////////////////

4.5
Coding for HS-DSCH

Figure 15 illustrates the overall concept of transport-channel coding for HS-DSCH. Data arrives at the coding unit in the form of one transport block once every TTI. The TTI is 5 ms for 1.28 Mcps TDD and 10 ms for 3.84 Mcps TDD / 7.68Mcps TDD.
For 1.28 Mcps TDD, in the case of multiple-frequency transmission in one TTI, a number of transport blocks arrive at the coding unit, in which the number of transport blocks equals the number of frequencies used. Each transport block for each frequency shall be coded separately as the following coding step.
The following coding steps for HS-DSCH can be identified:

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

-
code block segmentation (see subclause 4.5.2);

-
channel coding (see subclause 4.5.3);
-
hybrid ARQ (see subclause 4.5.4);
-
bit scrambling (see subclause 4.5.5);
-
interleaving for HS-DSCH (see subclause 4.5.6);

-
constellation re-arrangement for 16QAM and 64QAM (see subclause 4.5.7);

-
mapping to physical channels (see subclause 4.5.8).
…//omitted
////////////////////2nd Change///////////////////

4.5.6 Interleaving for HS-DSCH
The interleaving for TDD is done over all bits in the TTI, as shown in figure 17 when QPSK modulation is being used for the HS-DSCH, and figure 18 when 16-QAM modulation is being used, and figure 18a when 64QAM modulation is being used. The bits input to the block interleaver are denoted by s1, s2, s3, ..., sR , where R is the number of bits in one TTI.
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Figure 17: Interleaver structure for HS-DSCH with QPSK modulation

For QPSK, the interleaver is a block interleaver and consists of bits input to a matrix with padding, the inter-column permutation for the matrix and bits output from the matrix with pruning. The output bit sequence from the block interleaver is derived as follows:

(1)
The number of columns of the matrix is 30. The columns of the matrix are numbered 0, 1, 2, …, 29 from left to right.

(2)
Determine the number of rows of the matrix, R2, by finding minimum integer R2 such that R ( 30 ( R2. The rows of rectangular matrix are numbered 0, 1, 2, …, R2 – 1 from top to bottom.
(3)
Write the input bit sequence s1, s2, s3, ..., sR into the R2 ( 30 matrix row by row starting with bit y1 in column 0 of row 0:
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where yk = sk for k = 1, 2, …, R and, if R < 30(R2, dummy bits are inserted for k = R+1, R+2, …, 30(R2. These dummy bits are pruned away from the output of the matrix after the inter-column permutation.

(4)
Perform the inter-column permutation for the matrix based on the pattern 
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 that is shown in Table 7, where P2(j) is the original column position of the j-th permuted column. After permutation of the columns, the bits are denoted by y’k.
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(5)
The output of the block interleaver is the bit sequence read out column by column from the inter-column permuted R2(30 matrix. The output is pruned by deleting dummy bits that were padded to the input of the matrix before the inter-column permutation, i.e. bits y’k that corresponds to bits yk with k > R are removed from the output. The bits after interleaving are denoted by v1, v2, v3, ..., vR, where v1 corresponds to the bit y’k with smallest index k after pruning, v2 to the bit y’k with second smallest index k after pruning, and so on.
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Figure 18: Interleaver structure for HS-DSCH with 16-QAM modulation

For 16QAM, a second identical interleaver operates in parallel to the first. For both interleavers, R2 is chosen to be the minimum integer that satisfies R ≤ 60 ( R2. The output bits from the bit scrambling operation are divided pairwise between the interleavers: bits sk and sk+1 go to the first interleaver and bits sk+2 and sk+3 go to the second interleaver, where k mod 4 = 1. Bits are collected pairwise from the interleavers: bits vk and vk+1 are obtained from the first interleaver and bits vk+2 and vk+3 are obtained from the second interleaver, where again k mod 4 = 1.

[image: image6.emf]Block Interleaver

(R2 x 30)

12

,,...,

R

sss

12

,,...,

R

vvv

Block Interleaver

(R2 x 30)

127854

,,,,...,,

RR

ssssss



3491032

,,,,...,,

RR

ssssss



127854

,,,,...,,

RR

vvvvvv



3491032

,,,,...,,

RR

vvvvvv



Block Interleaver

(R2 x 30)

5611121

,,,,...,,

RR

ssssss



5611121

,,,,...,,

RR

vvvvvv




Figure 18a: Interleaver structure for HS-DSCH with 64-QAM modulation

The interleaving for TDD is done over all bits in the TTI, as shown in figure 18a when 64QAM modulation is being used for the HS-DSCH. The bits input to the block interleaver are denoted by s1, s2, s3, ..., sR , where R is the number of bits in one TTI.
For 64QAM, two identical interleavers operate in parallel to the first. For all interleavers, R2 is chosen to be the minimum integer that satisfies R ≤ 90 ( R2. The output bits from the bit scrambling operation are divided into three parts of different interleavers: bits sk and sk+1 go to the first interleaver, bits sk+2 and sk+3 go to the second interleaver and bits sk+4 and sk+5 go to the third interleaver, where k mod 6 = 1. Bits are collected accordingly from the interleavers: bits vk and vk+1 are obtained from the first interleaver, bits vk+2 and vk+3 are obtained from the second interleaver and bits vk+4 and vk+5 are obtained from the third interleaver, where again k mod 6 = 1.
////////////////////3rd Change///////////////////
4.5.7 
Constellation re-arrangement for 16 QAM and 64 QAM
This function only applies to 16 QAM modulated bits. In case of QPSK it is transparent.

The following table 15 describes the operations that produce the different rearrangements.

The bits of the input sequence are mapped in groups of 4 so that vk, vk+1, vk+2, vk+3 are used, where k mod 4 = 1.
Table 15: Constellation re-arrangement for 16 QAM

	Constellation version

parameter b
	Output bit sequence 
	Operation

	0
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	None 

	1
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	Swapping MSBs with LSBs

	2
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	Inversion of the logical values of LSBs

	3
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	Swapping MSBs with LSBs, and inversion of the logical values of LSBs


The output bit sequences from the table above map to the output bits in groups of 4, i.e. rk, rk+1, rk+2, rk+3, where k mod 4 = 1.
The following table 15a describes the operations that produce the different rearrangements of 64 QAM.

The bits of the input sequence are mapped in groups of 6 so that vk, vk+1, vk+2, vk+3, vk+4, vk+5 are used, where k mod 6 = 1.
Table 15a: Constellation re-arrangement for 64 QAM

	Constellation version

parameter b
	Output bit sequence 
	Operation

	0
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	None 

	1
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	Swapping MSBs and LSBs. Inversion of Middle SBs

	2
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	Left circular shift of pair of SBs. Inversion of Middle SBs

	3
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	Inversion of Middle SBs


The output bit sequences from the table above map to the output bits in groups of 6, i.e. rk, rk+1, rk+2, rk+3, rk+4, rk+5, where k mod 6 = 1.
////////////////////4th  Change///////////////////
4.5.8
Physical channel mapping for HS-DSCH

The HS-PDSCH is defined in [7]. The bits input to the physical channel mapping are denoted by r1, r2, ..., rR, where R is the number of physical channel bits in the allocation for the current TTI. These bits are mapped to the physical channel bits, {wt,p,j : t = 1, 2, ..., T; p = 1, 2, ..., C; j = 1, 2, ..., Ut}, where t is the timeslot index, T is the number of timeslots in the allocation message, p is the physical channel index, C is the number of codes per timeslot in the allocation message, j is the physical channel bit index and Ut is the number of bits per physical channel in timeslot t. The timeslot index, t, increases with increasing timeslot number; the physical channel index, p, increases with increasing channelisation code index, and the physical channel bit index, j, increases with increasing physical channel bit position in time.

The bits rk shall be mapped to the PhCHs according to the following rule : 

Define {yt,k : k = 1, 2, ..., C·Ut} to be the set of bits to be transmitted in timeslot t as follows : 
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for k = 1, 2, ..., C·U1
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for k = 1, 2, ..., C·U2
…
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for k = 1, 2, ..., C·UT
When the modulation level applied to the physical channels is 16- QAM :

The physical channel p used to transmit the kth bit in the sequence yt,k is :
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If p is odd then :
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If p is even then :
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Otherwise, when the modulation level applied to the physical channels is QPSK :

The physical channel p used to transmit the kth bit in the sequence yt,k is :
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If p is odd then :
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If p is even then :
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When the modulation level applied to the physical channels is 64-QAM :

The physical channel p used to transmit the kth bit in the sequence yt,k is :
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If p is odd then :
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If p is even then :
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////////////////////5th  Change///////////////////
4.6.1.3
Modulation scheme information mapping

The modulation scheme to be used by the HS-PDSCH resources shall be signalled by bit xms,1. If 64QAM is not configured for the UE, the mapping scheme in Table 17 shall apply.

Table 17: Modulation scheme information mapping

	xms,1
	Modulation Scheme

	0
	QPSK

	1
	16-QAM


If 64QAM is configured for the UE, the mapping scheme in Table 17a shall apply.

1. Table 17a: Modulation scheme information mapping

	xms,1
	Modulation Scheme

	0
	QPSK or 64QAM

	1
	16-QAM


The method of determining the modulation scheme by UE with 64QAM capability is as following:

If xms,1 = 1, then modulation scheme is 16QAM;

Else if xms,1 = 0, then 

Step 1, UE first calculates the physical resource bearer capability and the transmission bit rate. It is the maximum bit rate at which RAN can transmit with the physical resources assigned in HS-SCCH and the QPSK modulation. The physical resource bearer capability can be calculated by the channelisation-code-set information and time slot information of HS-SCCH.

The transmission bit rate is the bit rate to which the transport-block size indicated in HS-SCCH corresponds. 

Step 2, if the the physical resource bearer capability multiplying R is less than the transmission bit rate, and R belongs to (0,1],
then modulation scheme is 64QAM;

else modulation scheme is QPSK.
Note: According to the simulation parameters the value of the transmission bit rate dividing the physical resource bearer capability according to 64QAM should be more than 0.31 and the value of R is equal to 0.93.
If 64QAM is configured by UE, the method of determining recommended modulation scheme by NodeB can be similar to 64QAM indication in HS-SCCH. The details are:  

If xms,1 =1, NodeB should determine the recommended modulation scheme as 16QAM, 

Else if xms,1 =0, NodeB calculates the physical resource bearer capability assigned in HS-SCCH corresponding to RMF and RTBS in HS-SICH, and calculates the transmission bit rate according to the RTBS in HS-SICH, and then determines whether the recommended modulation scheme is 64QAM or QPSK.
////////////////////6th  Change///////////////////
4.6.1.4
Redundancy and constellation version information mapping

The redundancy version (RV) parameters r, s and constellation version parameter b are mapped 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 18: RV mapping for 16QAM and 64QAM
	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 19: RV mapping 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


////////////////////End of  Change///////////////////
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