Page 39



3GPP TSG GERAN #37
(
GP-080175
Seoul, South Korea














          Agenda Item 6.1, 7.1.5.4 

18-22 February 2008

	CR-Form-v9.3

	CHANGE REQUEST

	

	(

	45.003
	CR
	0094
	(

rev
	
	(

Current version:
	7.3.0
	(


	

	For HELP on using this form look at the pop-up text over the (
 symbols. Comprehensive instructions on how to use this form can be found at http://www.3gpp.org/specs/CR.htm.

	


	Proposed change affects:
(

	UICC apps(

	
	ME
	X
	Radio Access Network
	X
	Core Network
	


	

	Title:
(

	Corrections in EGPRS2 (RED HOT rate matching)

	
	

	Source to WG:
(

	Marvell

	Source to TSG:
(

	G1

	
	

	Work item code:
(

	REDHOT-HUGE
	
	Date: (

	12/11/2007

	
	
	
	
	

	Category:
(

	F
	
	Release: (

	Rel-7

	
	Use one of the following categories:
F  (correction)
A  (corresponds to a correction in an earlier release)
B  (addition of feature), 
C  (functional modification of feature)
D  (editorial modification)

Detailed explanations of the above categories can
be found in 3GPP TR 21.900.
	Use one of the following releases:
R97
(Release 1997)
R98
(Release 1998)
R99
(Release 1999)
Rel-4
(Release 4)
Rel-5
(Release 5)
Rel-6
(Release 6)
Rel-7
(Release 7)
Rel-8
(Release 8)

	
	

	Reason for change:
(

	RED HOT rate matching – correction of typographical errors

	
	

	Summary of change:
(

	· Correction of e_ini calculation
· Correction of swap value for DBS-8
· 

	
	

	Consequences if 
(

not approved:
	Errors in rate matching description

	
	

	Clauses affected:
(

	

	
	

	
	Y
	N
	
	

	Other specs
(

	X
	
	 Other core specifications
(

	24.008, 44.004, 44.018, 44.060, 45.001, 45.002, 45.003, 45.004, 45.005, 45.008, 45.010

	affected:
	x
	
	 Test specifications
	51.010, 51.021

	
	
	X
	 O&M Specifications
	

	
	

	Other comments:
(

	5.1a.1.3.4.2, 5.1a.1.3.5.2, 5.1a.1.3.5.4, 5.1a.1.3.5.5 (duplicate section numbering correction), 5.1a.27.4


FIRST MODIFIED SECTION!

5.1a.1.3.4.2
Intra-row and inter-row permutations
After the bits-input to the R[image: image1.wmf]´

C rectangular matrix, the intra-row and inter-row permutations for the R[image: image2.wmf]´

C rectangular matrix are performed stepwise by using the following algorithm with steps (1) – (6):
(1)
Select a primitive root v from table 0 in section 5.1a.1.3.4.1, which is indicated on the right side of the prime number p.

(2)
Construct the base sequence [image: image3.wmf](

)

{

}

2

,

,

1

,

0

-

Î

p

j

j

s

L

 for intra-row permutation as:
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j = 1, 2,…, (p - 2), and s(0) = 1.

(3)
Assign q0 = 1 to be the first prime integer in the sequence [image: image5.wmf]{
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, and determine the prime integer qi in the sequence [image: image6.wmf]{
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 to be a least prime integer such that g.c.d(qi, p - 1) = 1, qi > 6, and qi > q(i - 1) for each i = 1, 2, …, R – 1.  Here g.c.d. is greatest common divisor.

(4)
Permute the sequence [image: image7.wmf]{
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 to make the sequence [image: image8.wmf]{
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 such that

rT(i) = qi,  i = 0, 1, …, R - 1,

where [image: image9.wmf](
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 is the inter-row permutation pattern defined as the one of the four kind of patterns, which are shown in table 0a, depending on the number of input bits K.

Table 0a: Inter-row permutation patterns for Turbo code internal interleaver
	Number of input bits

K
	Number of rows R
	Inter-row permutation patterns

<T(0), T(1), …, T(R - 1)>

	(40[image: image10.wmf]£

K[image: image11.wmf]£

159)
	5
	<4, 3, 2, 1, 0>

	(160[image: image12.wmf]£

K[image: image13.wmf]£

200) or (481[image: image14.wmf]£

K[image: image15.wmf]£

530)
	10
	<9, 8, 7, 6, 5, 4, 3, 2, 1, 0>

	(2281[image: image16.wmf]£

K[image: image17.wmf]£

2480) or (3161[image: image18.wmf]£
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3210)
	20
	<19, 9, 14, 4, 0, 2, 5, 7, 12, 18, 16, 13, 17, 15, 3, 1, 6, 11, 8, 10>

	K = any other value
	20
	<19, 9, 14, 4, 0, 2, 5, 7, 12, 18, 10, 8, 13, 17, 3, 1, 16, 6, 15, 11>


(5)
Perform the i-th (i = 0, 1, …, R - 1) intra-row permutation as:

if (C = p) then
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,   j = 0, 1, …, (p - 2), and Ui(p - 1) = 0,

where Ui(j) is the original bit position of j-th permuted bit of i-th row.

end if

if (C = p + 1) then
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,   j = 0, 1, …, (p - 2).  Ui(p - 1) = 0, and Ui(p) = p,

where Ui(j) is the original bit position of j-th permuted bit of i-th row, and 

if (K = R[image: image22.wmf]´

C) then

Exchange UR-1(p) with UR-1(0).
end if

end if

if (C = p - 1) then 
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,    j = 0, 1, …, (p - 2),

where Ui(j) is the original bit position of j-th permuted bit of i-th row.

end if

(6) Perform the inter-row permutation for the rectangular matrix based on the pattern [image: image24.wmf](
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where T(i) is the original row position of the i-th permuted row.
NEXT MODIFIED SECTION!

5.1a.1.3.5.2
Puncturing Loop parameter setup

This section defines the calculation of the initial parameters for the puncturing sequences. There are 2 types of puncturing for P2; the type to be used is defined per Modulation and Coding scheme in its definition.
5.1a.1.3.5.2.1
P1 – first puncturing version
Set the parameter values as
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The P1 puncturing vector without PAN field is used explicitly in the generation of P2, both Types 1 and 2. For this purpose, the generated puncturing vector is denoted as variable 
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T

, 
[image: image34.wmf]sys

N

m

,

,

1

K

=

. A logical value of 
[image: image35.wmf]1

=

m

T

 indicates the bit is not punctured, and 0 if punctured. For puncturing versions P1 and P3 (if relevant), 
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for all values of m.
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5.1a.1.3.5.4
Puncturing Loop Parameter Calculation

The parameters eplus,  eminus,, e2plus and e2minus are as defined in Table 0a using the parameters calculated in Section 5.1a.1.3.5.3.
Table 0a: Rate Matching Loop Parameters
	
	eplus
	eminus
	e2plus
	e2minus

	Stream 1
	
[image: image37.wmf]1

,

ir

X


	
[image: image38.wmf]1

,

1

,

tr

ir

N

X

-


	
[image: image39.wmf]1

,

~

ir

X


	
[image: image40.wmf]1

,

1

,

~

~

tr

ir

N

X

-



	Stream 2
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	Stream 3
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Also eini , e2ini are calculated for the stream 1 bits as
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Similarly, the values of 
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 are calculated for stream 2 and stream 3 bits.
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5.1a.1.3.5.5
Puncturing Loop

This section describes the puncturing loop. The operation of the loop is based on the parameter setup and calculation described in Section 5.1a.1.3.5.3. In order to generate a puncturing sequence 
[image: image54.wmf]r

P

 , the puncturing  loop is run for each stream 1,2 and 3 using the parameters calculated in 5.1a.1.3.5.4.
e = eini;

e2 = e2ini;

m=1;

while ( m <=  N )

  if xor(T(m),  ~flip)

    e = e - e_minus;

    if (e <= 0)

      puncture the bit

      e = e + e_plus;

    else

      e2 = e2 – e2_minus;

      if (e2 <= 0)

         puncture the bit

         e2 = e2 + e2_plus;

      endif,

    endif,

  else

    if (~flip)


      puncture the bit

    endif

  endif,

  m = m + 1;

end while

5.1a.1.3.5.6
Usage Example

This section gives a usage example for DAS-5, using the parameters defined for DAS-5 in Section 5.1a.16.4.

The parameter values used for rate matching are swap=0.05, 
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=1248 and 
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=1172. Using these parameters, we calculate the following parameters using the equations in section 5.1a.1.3.5.2.1:
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Assuming PAN field is not included, then
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Placing these values in Table 0a gives values as follows:

[e_ini_s,e_plus_s,e_minus_s] = [466,466,23]
[e_ini_p1,e_plus_p1,e_minus_p1] = [466,932,128]
[e_ini_p2,e_plus_p2,e_minus_p2] = [466,466,63]
[e2_ini_s,e2_plus_s,e2_minus_s] = [443,443,0]
[e2_ini_p1,e2_plus_p1,e2_minus_p1] = [402,804,0]
[e2_ini_p2,e2_plus_p2,e2_minus_p2] = [403,403,0]

For P1, flip=0 and T(m)=0 for every m. So, the first ten puncture pattern bits for each stream are

For stream 1 bits: 1 1 1 1 1 1 1 1 1 1

For stream 2 bits: 1 1 1 0 1 1 1 1 1 1

For stream 3 bits: 1 1 1 1 1 1 1 0 1 1

For the P2, Type 1 in this case as 
[image: image69.wmf]2
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, the parameters are calculated in a similar manner using the equation in section 5.1a.1.3.5.2.2:
[e_ini_s,e_plus_s,e_minus_s] = [222,443,0]
[e_ini_p1,e_plus_p1,e_minus_p1] = [804,804,148]
[e_ini_p2,e_plus_p2,e_minus_p2] = [202,403,76]
[e2_ini_s,e2_plus_s,e2_minus_s] = [222,443,0]
[e2_ini_p1,e2_plus_p1,e2_minus_p1] = [656,656,0]
[e2_ini_p2,e2_plus_p2,e2_minus_p2] = [164,327,0]
For P2, flip=1, and T(m) vector is the output from P1. Therefore the first ten puncture pattern bits are

For stream 1 bits: 1 1 1 1 1 1 1 1 1 1

For stream 2 bits: 1 1 1 1 1 1 0 1 1 1

For stream 3 bits: 1 1 0 1 1 1 1 1 0 1

NEXT MODIFIED SECTION!

5.1a.27.4
Data coding

Each data part, {i1(0),…,i1(593)} and {i2(0),…,i2(593)}, is coded as defined in subclause 5.1a.1.3, with N=594, resulting in two coded blocks of 1830 bits, {C1(0),...,C1(1829)} and {C2(0),...,C2(1829)}.

Each coded block is punctured depending on the value of the CPS field as defined in 3GPP TS 44.060. Two puncturing schemes named P1 or P2 are applied.

The parameter values used for rate matching are: swap=0.10, 
[image: image70.wmf]N

=610,
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=996 and 
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P1 puncturing is generated according to 5.1a.1.3.5
P2 (Type 1) puncturing is generated according to 5.1a.1.3.5.
If a PAN is not included, the result is two blocks of 996 bits, {c1(0),...,c1(995)} and {c2(0),...,c2(995)}.

If a PAN is included, the result is two blocks of 956 bits, {c1(0),...,c1(955)} and {c2(0),...,c2(955)}.

NOTE:
C1 and c1 correspond to i1, and C2 and c2 to i2.

END!
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