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1. Introduction and Discussion

The uplink transmission scheme selected for LTE is SC-FDMA, also known as DFT-spread OFDM. An attractive implementation of the SC-FDMA uplink is illustrated in Figure 1, where a DFT precedes an OFDM modulator.
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Figure 1: DFT-spread OFDM.

It is well known that efficient implementation of a DFT is possible if the size of the transform can be factorized in to a small number of (prime) numbers. The smaller the prime numbers in the factorization are, the simpler the implementation.

The OFDM modulator is typically implemented through an IFFT. According to TR25.814, the IFFT size for all different spectrum allocations can be expressed as 2k(3l. Thus, as the size of the IFFT can be expressed as a product of factors 2 and 3, a very efficient implementation is possible.

The size of the DFT precoder, NDFT, depends on the amount of resources allocated for uplink data transmission. From an implementation perspective, the allowed uplink resource allocations should preferably be possible to write as a product of small prime factors. The larger the number of different prime factors, the higher the complexity of the DFT precoder. With a resource block size of 12 subcarriers (as agreed at RAN1#46), the factors 2 and 3 are already implicitly included as factors in the DFT precoder. From an implementation perspective, a factor of 5 is acceptable as well, while larger prime factors significantly will increase the complexity. Table 1 lists the factorization of different DFT precoding sizes into prime factors. 

To simplify the implementation, it is therefore proposed to limit the uplink scheduling grants to allocations corresponding to DFT precoding sizes that can be written as a product of the numbers 2, 3, and 5. In the example in Table 1, this would correspond to allow the green and yellow entries but not the red ones. In addition to simplifying the DFT implementation in the terminal, it also allows for a reduction in the control signaling as not all possible combinations need to be accounted for. However, note there will be a restriction in the scheduling flexibility from this.
2. Conclusion

It is proposed to limit the possible scheduling assignments in the uplink to DFT precoding sizes than can be written as a product of the factors 2, 3, and 5.

[image: image2.emf]#RBs #subcarriers 2 3 5 7 11 13 17 19 23 29 31 37 41 43 47 53 59 61 67 71 73 79 83 89 97 101 103

1 12 2 1

2 24 3 1

3 36 2 2

4 48 4 1

5 60 2 1 1

6 72 3 2

7 84 2 1 1

8 96 5 1

9 108 2 3

10 120 3 1 1

11 132 2 1 1

12 144 4 2

13 156 2 1 1

14 168 3 1 1

15 180 2 2 1

16 192 6 1

17 204 2 1 1

18 216 3 3

23 276 2 1 1

20 240 4 1 1

21 252 2 2 1

22 264 3 1 1

23 276 2 1 1

24 288 5 2

25 300 2 1 2

26 312 3 1 1

27 324 2 4

28 336 4 1 1

29 348 2 1 1

30 360 3 2 1

31 372 2 1 1

32 384 7 1

33 396 2 2 1

34 408 3 1 1

35 420 2 1 1 1

36 432 4 3

37 444 2 1 1

38 456 3 1 1

39 468 2 2 1

40 480 5 1 1

41 492 2 1 1

42 504 3 2 1

43 516 2 1 1

44 528 4 1 1

45 540 2 3 1

46 552 3 1 1

47 564 2 1 1

48 576 6 2

49 588 2 1 2

50 600 3 1 2

51 612 2 2 1

52 624 4 1 1

53 636 2 1 1

54 648 3 4

55 660 2 1 1 1

56 672 5 1 1

57 684 2 2 1

58 696 3 1 1

59 708 2 1 1

60 720 4 2 1

61 732 2 1 1

62 744 3 1 1

63 756 2 3 1

64 768 8 1

65 780 2 1 1 1

66 792 3 2 1

67 804 2 1 1

68 816 4 1 1

69 828 2 2 1

70 840 3 1 1 1

71 852 2 1 1

72 864 5 3

73 876 2 1 1

74 888 3 1 1

75 900 2 2 2

76 912 4 1 1

77 924 2 1 1 1

78 936 3 2 1

79 948 2 1 1

80 960 6 1 1

81 972 2 5

82 984 3 1 1

83 996 2 1 1

84 1008 4 2 1

Prime factors


Table 1: Factorization of DFT precoding sizes (open worksheet object for full table).
_1190585742.doc


Size-NFFT







Size-NTX







CP�insertion







IFFT







Sub-carrier Mapping















DFT







Coded symbol rate= R







NTX symbols
















_1223801949.xls
Sheet1

						Prime factors

		#RBs		#subcarriers		2		3		5		7		11		13		17		19		23		29		31		37		41		43		47		53		59		61		67		71		73		79		83		89		97		101		103

		1		12		2		1

		2		24		3		1

		3		36		2		2

		4		48		4		1

		5		60		2		1		1

		6		72		3		2

		7		84		2		1				1

		8		96		5		1

		9		108		2		3

		10		120		3		1		1

		11		132		2		1						1

		12		144		4		2

		13		156		2		1								1

		14		168		3		1				1

		15		180		2		2		1

		16		192		6		1

		17		204		2		1										1

		18		216		3		3

		23		276		2		1														1

		20		240		4		1		1

		21		252		2		2				1

		22		264		3		1						1

		23		276		2		1														1

		24		288		5		2

		25		300		2		1		2

		26		312		3		1								1

		27		324		2		4

		28		336		4		1				1

		29		348		2		1																1

		30		360		3		2		1

		31		372		2		1																		1

		32		384		7		1

		33		396		2		2						1

		34		408		3		1										1

		35		420		2		1		1		1

		36		432		4		3

		37		444		2		1																				1

		38		456		3		1												1

		39		468		2		2								1

		40		480		5		1		1

		41		492		2		1																						1

		42		504		3		2				1

		43		516		2		1																								1

		44		528		4		1						1

		45		540		2		3		1

		46		552		3		1														1

		47		564		2		1																										1

		48		576		6		2

		49		588		2		1				2

		50		600		3		1		2

		51		612		2		2										1

		52		624		4		1								1

		53		636		2		1																												1

		54		648		3		4

		55		660		2		1		1				1

		56		672		5		1				1

		57		684		2		2												1

		58		696		3		1																1

		59		708		2		1																														1

		60		720		4		2		1

		61		732		2		1																																1

		62		744		3		1																		1

		63		756		2		3				1

		64		768		8		1

		65		780		2		1		1						1

		66		792		3		2						1

		67		804		2		1																																		1

		68		816		4		1										1

		69		828		2		2														1

		70		840		3		1		1		1

		71		852		2		1																																				1

		72		864		5		3

		73		876		2		1																																						1

		74		888		3		1																				1

		75		900		2		2		2

		76		912		4		1												1

		77		924		2		1				1		1

		78		936		3		2								1

		79		948		2		1																																								1

		80		960		6		1		1

		81		972		2		5

		82		984		3		1																						1

		83		996		2		1																																										1

		84		1008		4		2				1

		85		1020		2		1		1								1

		86		1032		3		1																								1

		87		1044		2		2																1

		88		1056		5		1						1

		89		1068		2		1																																												1

		90		1080		3		3		1

		91		1092		2		1				1				1

		92		1104		4		1														1

		93		1116		2		2																		1

		94		1128		3		1																										1

		95		1140		2		1		1										1

		96		1152		7		2

		97		1164		2		1																																														1

		98		1176		3		1				2

		99		1188		2		3						1

		100		1200		4		1		2

		101		1212		2		1																																																1

		102		1224		3		2										1

		103		1236		2		1																																																		1

		104		1248		5		1								1

		105		1260		2		2		1		1

		106		1272		3		1																												1






