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Data puncturing for EGPRS2 downlink
1 Introduction

Only preliminary puncturing for EGPRS2 downlink is defined in 3GPP TS 45.003 ‎[1]. Self decodable puncturing patterns for RED HOT were proposed in ‎[2]. From the simulation results presented at the 9th telephone conference on RED HOT/HUGE and also in ‎[3], it is clear that the patterns proposed in ‎[2] give significantly worse performance for some MCS, compared to non-self-decodable patterns proposed by Marvell in ‎[4]. The MCSs where a relevant performance loss could bee seen are DAS-11, DAS-12, DBS-11 and DBS-12.
This contribution contains a discussion about the possibility to find improved self-decodable puncturing patterns for RED HOT A.
2 Puncturing patterns

In this section, puncturing patterns for DAS-12 and DAS-11 are investigated.
2.1 DAS-12

The following self-decodable puncturing patterns are considered:

	Polynomial
	Puncturing pattern P1

	S
	0
	3
	6
	9
	12
	15

	P1
	1
	4
	7
	10
	13
	16

	P2
	2
	5
	8
	11
	14
	17

	Not punctured:

[0 1 5 10 15 20 25 30 35 38 40 45 50 55 60 65 70 75 76 80 85 90 95 100 105 110]*18

	Polynomial
	Puncturing pattern P2

	S
	0
	3
	6
	9
	12
	15

	P1
	1
	4
	7
	10
	13
	16

	P2
	2
	5
	8
	11
	14
	17

	Not punctured:

[2 3 7 12 17 22 27 32 37 40 42 47 52 57 62 67 72 77 78 82 87 92 97 102 107 111]*18+16

	Polynomial
	Puncturing pattern P3

	S
	0
	3
	6
	9
	12
	15

	P1
	1
	4
	7
	10
	13
	16

	P2
	2
	5
	8
	11
	14
	17

	Not punctured:

[4 9 14 19 24 28 29 34 37 39 44 49 54 59 64 69 74 75 79 84 89 94 99 104 108 109]*18+10


Figure 1. Puncturing patterns for DAS-12.

The BLER of the three puncturing patterns are shown in Figure 2, Figure 3 and Figure 4 for P1, P2 and P3, respectively. It can be seen that there is a small loss for P1 compared to Marvell ‎[4]. On the other hand, the BLER of P2 and P3 are within 0-0.5 dB of P1, whereas the P2 and P3 of Marvell’s proposal has 100% BLER (i.e., they are not self-decodable).
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Figure 2. BLER of P1.

[image: image2.png]BLER

10°

10

10°

Puncturing pattern 2

—— Marvell
——<— FEricsson

26

28

30

32

34

36
c/_ [dB|
oo

38

40

42

44

46




Figure 3. BLER of P2.
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Figure 4. BLER of P3.

In Figure 5, the BLER with incremental redundancy is shown. There is a slight gain for P1 (as also shown above) and P1+P2, whereas P3 has similar performance as Marvell ‎[4].
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Figure 5. Incremental redundancy BLER.

Figure 6 shows the throughput versus C/I for DAS-12. As expected, there is a slight advantage for Marvell’s proposal ‎[4].
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Figure 6. Throughput of DAS-12 with incremental redundancy.

2.2 DAS-11

For DAS-11, no self-decodable puncturing patterns with acceptable performance have been found. Therefore, an attempt to find fixed puncturing patterns that are not self-decodable was made. One such set of puncturing patterns is shown in Figure 7.
	Polynomial
	Puncturing pattern P1

	S
	0
	3
	6
	9
	12
	15
	18
	21

	P1
	1
	4
	7
	10
	13
	16
	19
	22

	P2
	2
	5
	8
	11
	14
	17
	20
	23

	Also punctured:

[12 35 59]*24+2

	Polynomial
	Puncturing pattern P2

	S
	0
	3
	6
	9
	12
	15
	18
	21

	P1
	1
	4
	7
	10
	13
	16
	19
	22

	P2
	2
	5
	8
	11
	14
	17
	20
	23

	Also punctured:

[24 47]*24+4

	Polynomial
	Puncturing pattern P3

	S
	0
	3
	6
	9
	12
	15
	18
	21

	P1
	1
	4
	7
	10
	13
	16
	19
	22

	P2
	2
	5
	8
	11
	14
	17
	20
	23

	Also punctured:

[6 30 53]*24+17


Figure 7. Puncturing patterns for DAS-11.

Similar to the proposal from Marvell ‎[4], puncturing pattern P1 is self-decodable whereas P2 and P3 are not. The performance of P1 is shown in Figure 8. Since P2 and P3 give a BLER of 100%, their performance are not shown here.
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Figure 8. BLER of P1.

In Figure 9, the BLER with incremental redundancy is shown. The performance is very similar to Marvell’s proposal ‎[4].
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Figure 9. Incremental redundancy BLER.

In Figure 10, the throughput with incremental redundancy is shown. Again, the performance is very similar to Marvell’s proposal ‎[4].
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Figure 10. Throughput of DAS-11 with incremental redundancy.

3 Discussion

For DAS-12, puncturing patterns were found that are self-decodable yet well performing. A slight performance degradation (<0.5 dB) is seen compared to the rate matching proposed by Marvell ‎[4].
For DAS-11, no self-decodable patterns with good performance have been found. Possibly, the losses of ‎[2] can be reduced if massive efforts are made to find the best possible patterns. However, it is likely inevitable that self-decodable patterns are significantly worse than non-self-decodable ones.

Considering this, it is suggested that the requirement of self-decodability is relaxed for the MCSs where this leads to significant losses in performance (namely DAS-11, DBS-11 and DBS-12).
The puncturing of ‎[4] seems to give good performance and it is suggested that this proposal be taken as working assumption.
One issue that should be considered is the fact that the rate matching algorithm proposed in ‎[4] is fairly complex. To avoid this complexity, one option could be to specify the puncturing patterns derived from ‎[4] as fixed patterns.
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