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1. Introduction
The rate matching of the MIMO HS-SCCH has been tentatively agreed to have code rate 1/3 on both part 1 and part 2 irrespective of number of transmitted TBs. The exact puncturing pattern is still within square brackets ‎[1]. We investigate the proposed puncturing patterns with the goal to remove the brackets from the specification.

2. MIMO HS-SCCH Part 1

The working assumption from ‎[1] is that bits {1, 2, 4, 6, 8, 12, 15, 18, 21, 24, 37, 40, 43, 46, 49, 53, 55, 57, 59, 60} are punctured. This pattern is compared by means of AWGN simulations to uniform puncturing as well as many others. The results indicate that most patterns give similar performance and only the results for two other patterns are shown here:

Alt1: {1, 2, 4, 6, 8, 10, 12, 14, 16, 18, 43, 45, 47, 49, 51, 53, 55, 57, 59, 60}

Alt2: {1, 2, 4, 6, 8, 10, 13, 16, 20, 25, 35, 40, 44, 47, 50, 53, 55, 57, 59, 60}

In Figure 1 the block error rate of the MIMO HS-SCCH Part 1 is shown for the different puncturing patterns. It is noted that the performance is very similar for interesting BLER points and hence the current working assumption can be accepted.
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Figure 1: Block error rate of MIMO HS-SCCH part 1 using different puncturing patterns.
The puncturing patterns used above are illustrated in Figure 4 in the Appendix. REF Appendix \h 


 REF Appendix \h 
 The bits retained after rate matching is depicted using bars. 
3. MIMO HS-SCCH Part 2

3.1. Single stream case

For the single stream case the current puncturing pattern ‎[1] is {1, 2, 3, 4, 5, 6, 7, 8, 12, 14, 15, 24, 42, 48, 63, 66, 93, 96, 98, 99, 101, 102, 103, 104, 105, 106, 107, 108}. This pattern has been compared to uniform puncturing and a number of other patterns. Here we present the results using patterns:

Alt1: {1, 2, 3, 4, 5, 7, 9, 12, 15, 18, 21, 28, 38, 50, 58, 70, 80, 87, 90, 93, 96, 99, 101, 103, 104, 105, 107, 108}

Alt2: {1, 2, 4, 6, 8, 10, 13, 16, 20, 24, 29, 34, 40, 50, 60, 66, 71, 77, 82, 87, 91, 95, 98, 101, 103, 105, 107, 108}

The patterns are graphically illustrated in Figure 5 in the Appendix.
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Figure 2: Block error rate of MIMO HS-SCCH part 2 single stream using different puncturing patterns.
The puncturing patterns evaluated for part 2, single stream, is illustrated in Figure 5 in the Appendix. Also in this case it is noted that the “Alt2” pattern is on par with the current pattern (with in brackets in 25.212). Hence we propose to adopt the current pattern.
3.2. Dual stream case

The current pattern defined in ‎[1] is {1, 2, 3, 4, 5, 6, 7, 8, 10, 11, 13, 14, 16, 19, 22, 25, 26, 31, 34, 37, 40, 43, 46, 49, 55, 61, 72, 78, 84, 87, 90, 93, 96, 99, 102, 105, 108, 111, 114, 117, 119, 120, 122, 123, 125, 126, 127, 128, 129, 130, 131, 132}. This pattern has been compared to uniform puncturing and various other patterns. The resulting BLER from one of these patterns (Alt1) is compared to the current and uniform puncturing in Figure 4 below. 
Alt1: {1 2 3 5 6 7 9 10 11 14 15 18 19 22 23 27 28 32 33 34 38 39 45 50 55 65 68 78 83 88 94 95 99 100 101 105 106 110 111 114 115 118 119 122 123 124 126 127 128 130 131 132}
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Figure 3: Block error rate of MIMO HS-SCCH part 2 dual stream using different puncturing patterns.
The result show that uniform puncturing is better for lower BLER, but for the interesting regime the current pattern is on par with uniform puncturing. Hence, the current pattern could be kept. He different puncturing patterns for the dual stream case are illustrated in Figure 6 in the Appendix.
4. Conclusions

The patterns currently in square brackets seem to be as good as any other; hence we propose to remove the brackets from the specification.
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Figure 4: Puncturing patterns evaluated for Part 1.
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Figure 5: Puncturing patterns evaluated for Part 2, single stream transmission.
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Figure 6: Puncturing patterns evaluated for Part 2, dual stream transmission.








_1235763173.doc
[image: image1.png]MIMO HS-SCCH Part 2, 1 TB

—— current
-—+-- uniform
-e- Al
Al2

; |
4 3 2 =il
EbNo (dB)








_1235763948.doc
[image: image1.png]Current

o
T

60 70 80 90 100

50
Uniform

60 70 80 90 100

=
o
T

60 70 80 90 100

=
o
T

10 20 30 40 50 60 70 80 90 100







_1235803718.doc
[image: image1.png]MIMO HS-SCCH Part 2, 2 TB

—— current
-—+-- uniform

-2
EbNo (dB)








_1235803791.doc
[image: image1.png]Current

2 T T T T T T

0 20 40 60 80 100 120
Uniform
2 T T T T T T








_1235763634.doc
[image: image1.png]15

0.5

[
T
1

Current
2 T

40 50

30

o IIIIIIIIIIIIII
10 20 K
Uniform

2 T

0 20 30 40 50 60

S
o o
o T
I
I
I
I







_1235762948.doc
[image: image1.png]MIMO HS-SCCH Part 1

—— Current
-—+-- Uniform
-e- Alt1
Alt2

i i i
-4 -3 -2 -1
EbNo (dB)








