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Puncturing for UBS-12
1. Introduction

Puncturing for UBS-12 was agreed at GERAN#36. The puncturing patterns for HUGE were designed following the principle that the first transmission provides the best performance whilst the subsequent transmissions are as non overlapping as possible with the first pattern. However, the pattern proposed for UBS-12 was designed targeting better IR performance because of the high code rate. Simulations in this contribution however reveal that a FLO like puncturing pattern for UBS-12 is significantly better than the current pattern defined for UBS-12 both with and without IR. 

2. Puncturing Pattern comparision

UBS-12 data has a code rate of approximately 0.95 (without PAN). The puncturing patterns agreed for UBS-12 are shown in Figure 1.
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Puncturing Pattern: First Transmission

Punctured in addition: 72*[4 13 22]+2

Puncturing Pattern: Second Transmission

Punctured in addition: 72*[7 16]+38

Puncturing Pattern: Third Transmission

Punctured in addition: 72*[1 10 19]+18


Figure 1: Current UBS-12 puncturing

The puncturing patterns derived from FLO can be described as below. 
Table 1: New proposed puncturing patterns

	
	Transmitted bits when PAN not included
	Transmitted bits when PAN is included

	P1
	C(399*k1+j1) for k1=0,…3, j1 = 2, 5, 8, 11, 14, 17, 20, 23, 26, 28, 31, 34, 37, 40, 43, 46, 49, 52, 54, 57, 60, 63, 66, 69, 72, 75, 78, 80, 83, 86, 89, 92, 95, 98, 101, 104, 106, 109, 112, 115, 118, 121, 124, 127, 130, 133, 135, 138, 141, 144, 147, 150, 153, 156, 159, 161, 164, 167, 170, 173, 176, 179, 182, 185, 187, 190, 193, 196, 199, 202, 205, 208, 211, 213, 216, 219, 222, 225, 228, 231, 234, 237, 239, 242, 245, 248, 251, 254, 257, 260, 263, 266, 268, 271, 274, 277, 280, 283, 286, 289, 292, 294, 297, 300, 303, 306, 309, 312, 315, 318, 320, 323, 326, 329, 332, 335, 338, 341, 344, 346, 349, 352, 355, 358, 361, 364, 367, 370, 372, 375, 378, 381, 384, 387, 390, 393, 

396 ; and

C(399*4+j2) for j2=0, 2, 5, 8, 11, 14, 17, 20, 23, 26, 28, 31, 34, 37, 40, 43, 46, 49, 52, 54, 57, 60, 63, 66, 69, 72, 75, 78, 80, 83, 86, 89, 92, 95, 98, 101, 104, 106, 109, 112, 115, 118, 121, 124, 127, 130, 133, 135, 138, 141, 144, 147, 150, 153, 156, 159, 161, 164, 167, 170, 173, 176, 179, 182, 185, 187, 190, 193, 196, 199, 202, 205, 208, 211, 213, 216, 219, 222, 225, 228, 231, 234, 237, 239; C(399), C(798) and C(1197)
	C(399*k2+j3) for k2=0,…3, j1 = 2, 5, 8, 11, 14, 17, 20, 23, 26, 28, 31, 34, 37, 40, 43, 46, 49, 52, 54, 57, 60, 63, 66, 69, 72, 75, 78, 80, 83, 86, 89, 92, 95, 98, 101, 104, 106, 109, 112, 115, 118, 121, 124, 127, 130, 133, 135, 138, 141, 144, 147, 150, 153, 156, 159, 161, 164, 167, 170, 173, 176, 179, 182, 185, 187, 190, 193, 196, 199, 202, 205, 208, 211, 213, 216, 219, 222, 225, 228, 231, 234, 237, 239, 242, 245, 248, 251, 254, 257, 260, 263, 266, 268, 271, 274, 277, 280, 283, 286, 289, 292, 294, 297, 300, 303, 306, 309, 312, 315, 318, 320, 323, 326, 329, 332, 335, 338, 341, 344, 346, 349, 352, 355, 358, 361, 364, 367, 370, 372, 375, 378, 381, 384, 387, 390, 393, 

396 ; and

C(399*4+j4) for j4=0, 2, 5, 8, 11, 14, 17, 20, 23, 26, 28, 31, 34, 37, 40, 43, 46, 49, 52, 54, 57, 60, 63, 66, 69, 72, 75, 78, 80, 83, 86, 89, 92, 95, 98, 101, 104, 106, 109, 112, 115, 118, 121, 124, 127, 130, 133, 135, 138, 141, 144, 147, 150, 153, 156, 159, 161, 164, 167, 170, 173, 176, 179, 182, 185, 187, 190, 193, 196, 199, 202, 205, 208, 211, 213, 216, 219, 222, 225, 228, 231, 234, 237, 239, C(798) and C(1197)

	P2
	C(399*k1+(j1-1)), C(399*4+(j2-1)), C(398), C(797) and C(1196) where k1, j1 and j2 are as defined above for P1
	C(399*k2+(j3-1)) and C(399*4+(j4-1)) and C(797) and C(1196)where k2, j3 and j4 are as defined above for P1

	P3
	C(399*k1+(j1-2)), C(399*4+(j2-2)), C(397), C(796) and C(1195) where k1, j1 and j2 are as defined above for P1
	C(399*k2+(j3-1)) and C(399*4+(j4-1)) and C(796) and C(1195)where k2, j3 and j4 are as defined above for P1


3. Simulation Results

3.1 Simulation Parameters

Training sequence code = 0

In CCI/ACI: Interference modulation = same as carrier modulation and single interferer at anytime
Tx filter = Wide band filter [2]
Rx filter = RRC with BW 325

Sensitivity with MRC, CCI/ACI with IRC

Blind Modulation Detection off

Carrier frequency 1800MHz
3.2 BLER Results Without IR
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3.3 Throughput Results With IR
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4. Conclusion

UBS-12 puncturing has been studied and it has been shown that modification to existing puncturing gives gains in performance. It is shown that in various channel propagation conditions, significant throughput gains both with and without IR could be achieved by using the new puncturing. It is proposed to modify the UBS-12 puncturing to improve the performance. A CR to 45.003 proposing the necessary changes is in [2]. 
5. References

[1] GP-071779, Data puncturing for UBS-12, Telefon AB LM Ericsson, GERAN#36. 
[2] GP-071840, CR_45.003-0091_Modified puncturing for UBS-12, Nokia Siemens Networks, Nokia Corporation, GERAN#37












	3GPP TSG GERAN #??
	TDoc ??
	5 / 5



