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1   Background
In RAN4#86 meeting, WF on demodulation and CSI requirements for high capacity stationary wireless link and 1024QAM [1] was agreed.  Agreed test parameters for demodulation under fading conditions are shown below:

· Demodulation requirements under fading conditions
	Test parameters

	Transmission Mode
	TM4, TM9

	Antenna configurations
	4 x 2 low, FFS 4 x 4 low 1

	Tx EVM
	Option 1: 2%

Option 2: 1.5%

RAN4 should consider the feasibility of test equipment

	MCS
	TBD, coding rate < 0.85, based on RAN1 new MCS table (select lower MCS for 1024QAM)

	MIMO layer
	2-layer (FFS 1-layer optional)

	Propagation condition
	EPA5

	Bandwidth
	10MHz for FDD and TDD

	Reference receiver
	LMMSE or MMSE-IRC


Note1: Ensure 4Rx UE performance can be verified
According to the agreed work plan [2], we provide simulation results for 1024QAM demodulation under fading conditions based on the agreed test parameters in this contribution.

2   Discussion
2.1   Demodulation under fading conditions
For FRC of demodulation under fading conditions, there exist 5 options for MCS level based on RAN1 agreements (See Annex). Here we select the lower 2 MCS levels for simulations. Detailed test cases are presented in Table 1.

Test cases are shown according to the agreed parameters:
FDD
Table 1 Test cases for 1024QAM FDD demodulation under fading conditions
	Case No.
	Description

	1
	TM4 4x2 EPA5 Low, rank=2, EVM=2%, 10MHz, TBS(MCS) = 52752, CFI=2

	1a
	TM4 4x2 EPA5 Low, rank=2, EVM=2%, 10MHz, TBS(MCS) = 52752, CFI=1

	2
	TM4 4x2 EPA5 Low, rank=2, EVM=2%, 10MHz, TBS(MCS) = 55056 CFI=1

	3
	TM4 4x4 EPA5 Low, rank=2, EVM=2%, 10MHz, TBS(MCS) = 55056 CFI=1

	4
	TM9 2x2 EPA5 Low, rank=2, EVM=2%, 10MHz, TBS(MCS) = 52752, CFI=1

	4a
	TM9 2x4 EPA5 Low, rank=2, EVM=2%, 10MHz, TBS(MCS) = 52752, CFI=1

	5
	TM9 2x2 EPA5 Low, rank=1, EVM=2%, 10MHz, TBS(MCS) = 52752, CFI=2


2.2   Simulation results
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Figure 1: simualtion results for Case 1
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Figure 2: simualtion results for Case 1a
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Figure 3: simualtion results for Case 2
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Figure 4: simualtion results for Case 3
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Figure 5: simualtion results for Case 4
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Figure 6: simualtion results for Case 4a
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Figure 7: simualtion results for Case 5

3   Conclusion
In this contribution, we provide our simulation results 1024QAM demodulation test under fading channel based on agreed WF.
4   Reference

[1] Huawei, HiSilicon, “Way forward on demodulation and CSI requirements for high capacity stationary wireless link and 1024QAM”, 3GPP RAN4 meeting #86, Athens, Greece, 26th Feb– 2nd March 2018.
[2] Huawei, HiSilicon, “Work plan for RAN4 work on support for 1024QAM for downlink channels”, 3GPP RAN4 meeting #86, Athens, Greece, 26th Feb– 2nd March 2018.
5   Annex

TBS table

	Agreement: 

1024QAM supports peak data rates of at least 120Mbps per layer per 20 MHz CC




	Agreement: All code blocks in any newly defined TBS have the same size and zero filler bits

Agreement: The target peak data rate is 1 Gbps for a UE with 4 layers per component carrier and two component carriers.

· Note: This target is only for determining the maximum TBS size and does not have any implications on the definition of UE categories.

Agreement: The largest TBS size for a single layer and for two layers are chosen to be able to meet the target peak data rate.

· FFS: Whether the maximum code rate of 0.931 has to be revisited

Agreement: The largest TBS for a single layer is 125808 and for two layers is 251640.

Agreement: Introduce two maximum 
[image: image8.wmf]TBS

I

 entries for 1024QAM, with an RRC parameter selecting between


	Agreements:

· The new TBS entries for 100 PRBs, 1 layer are {105528, 110136, 115040, 119816/125808}

· For each of the maximum TBS entries above, the complete TBS table is agreed as in the attached .xls (also copied below)

NRB

105528

110136

115040

119816

125808

1

1064

1096

1160

1192

1224

2

2088

2216

2280

2408

2472

3

3112

3240

3496

3624

3752

4

4264

4392

4584

4776

4968

5

5352

5544

5736

5992

6200

6

6456

6712

6968

7224

7480

7

7480

7736

7992

8504

8760

8

8504

8760

9144

9528

9912

9

9528

9912

10296

10680

11064

10

10680

11064

11448

11832

12384

11

11448

12216

12576

12960

13536

12

12576

12960

13536

14112

14688

13

13536

14112

14688

15840

15840

14

14688

15264

15840

16992

17568

15

15840

16416

16992

18336

18336

16

16992

17568

18336

19080

19848

17

17568

18336

19848

20616

21384

18

19080

19848

20616

21384

22152

19

19848

20616

22152

22920

23688

20

21384

22152

22920

23688

24496

21

22152

22920

24496

25456

26416

22

22920

24496

25456

26416

27376

23

24496

25456

26416

27376

28336

24

25456

26416

27376

28336

29296

25

26416

27376

28336

30576

30576

26

27376

28336

29296

31704

31704

27

28336

29296

30576

32856

32856

28

29296

30576

31704

34008

35160

29

30576

31704

32856

35160

35160

30

31704

32856

34008

36696

36696

31

32856

34008

35160

36696

37888

32

34008

35160

36696

37888

39232

33

35160

36696

37888

39232

40576

34

35160

37888

39232

40576

42368

35

36696

37888

40576

42368

43816

36

37888

39232

40576

43816

43816

37

39232

40576

42368

43816

45352

38

40576

42368

43816

45352

46888

39

40576

42368

45352

46888

48936

40

42368

43816

45352

48936

48936

41

43816

45352

46888

48936

51024

42

43816

46888

48936

51024

52752

43

45352

46888

48936

51024

52752

44

46888

48936

51024

52752

55056

45

46888

48936

51024

55056

55056

46

48936

51024

52752

55056

57336

47

48936

51024

55056

57336

57336

48

51024

52752

55056

57336

59256

49

51024

52752

57336

59256

61664

50

52752

55056

57336

59256

61664

51

52752

55056

59256

61664

63776

52

55056

57336

59256

61664

63776

53

55056

57336

61664

63776

66592

54

57336

59256

61664

63776

66592

55

57336

59256

63776

66592

68808

56

59256

61664

63776

66592

68808

57

59256

61664

66592

68808

71112

58

61664

63776

66592

68808

71112

59

61664

63776

68808

71112

73712

60

63776

66592

68808

71112

75376

61

63776

66592

71112

73712

76208

62

66592

68808

71112

73712

76208

63

66592

68808

73712

75376

78704

64

66592

71112

73712

76208

78704

65

68808

71112

75376

78704

81176

66

68808

73712

76208

78704

81176

67

71112

73712

76208

81176

81176

68

71112

75376

78704

81176

84760

69

73712

76208

78704

81176

84760

70

73712

76208

81176

84760

87936

71

75376

78704

81176

84760

87936

72

76208

78704

81176

84760

87936

73

76208

81176

84760

87936

90816

74

78704

81176

84760

87936

90816

75

78704

81176

84760

90816

93800

76

81176

84760

87936

90816

93800

77

81176

84760

87936

90816

93800

78

81176

84760

90816

93800

97896

79

84760

87936

90816

93800

97896

80

84760

87936

90816

97896

97896

81

84760

87936

93800

97896

101840

82

87936

90816

93800

97896

101840

83

87936

90816

93800

97896

101840

84

87936

93800

97896

101840

105528

85

90816

93800

97896

101840

105528

86

90816

93800

97896

101840

107832

87

90816

93800

101840

105528

107832

88

93800

97896

101840

105528

110136

89

93800

97896

101840

105528

110136

90

93800

97896

101840

107832

112608

91

93800

97896

105528

110136

112608

92

97896

101840

105528

110136

115040

93

97896

101840

107832

112608

115040

94

97896

101840

107832

112608

115040

95

101840

105528

110136

115040

117256

96

101840

105528

110136

115040

119816

97

101840

105528

112608

117256

119816

98

101840

107832

112608

117256

119816

99

105528

110136

115040

119816

124464

100

105528

110136

115040

119816

125808

101

105528

110136

117256

119816

125808

102

107832

110136

117256

124464

125808

103

107832

112608

117256

124464

128496

104

110136

115040

119816

124464

128496

105

110136

115040

119816

125808

128496

106

112608

115040

119816

125808

133208

107

112608

117256

124464

128496

133208

108

115040

119816

124464

128496

133208

109

115040

119816

125808

130392

133208

110

115040

119816

125808

130392

137792




	Agreement: 

The following tables are used to map L1 TBS to L2/L3/L4

TBS_L1

TBS_L2

107832

214176

110136

220296

112608

226416

115040

230104

117256

236160

119816

239656

124464

248272

125808

251640

TBS_L1

LBS_L3

105528

314888

107832

324336

110136

324336

112608

336576

115040

339112

117256

351224

119816

363336

124464

373296

125808

375448

TBS_L1

LBS_L4

105528

422232

107832

422232

110136

440616

112608

452832

115040

460232

117256

471192

119816

478400

124464

501792

125808

502624




MCS table

	Agreement:
· For introduction of 1024QAM MCS table:

· Remove M entries from the 256QAM table while maintaining (close to) uniformly spaced SE, while keeping the lowest MCS

· Add M new entries for 1024QAM, with (close to) uniformly spaced SE

· Including 1 entry to support re-transmission with 1024 QAM




	Agreement: Order CQI and MCS indices according to spectral efficiency.


	Agreements:

· 5 new MCS entries are introduced (4 + 1 for retransmission)
· The removed set of entries from the MCS table are approximately every other entry starting from MCS 5 or 6


	Agreement:
The removed entries from 256QAM table are {5, 7, 9, 12, 14}.

Agreement: 

Limit use of 1024QAM MCS table only to PDSCH transmission with CRC scrambled by C-RNTI or SPS-C-RNTI for all DCI Formats except DCI formats 1A and 1C.
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