[bookmark: OLE_LINK103][bookmark: OLE_LINK104]3GPP TSG-RAN WG4 Meeting #89                     	R4-1815272
Spokane, US, Nov 12th –16th, 2018

Agenda item:            7.13.1.3
Source:	MediaTek Inc. 
Title:	NR PDCCH simulation result
Document for:          Discussion 
1	Introduction 
[bookmark: OLE_LINK1][bookmark: OLE_LINK2][bookmark: OLE_LINK132][bookmark: OLE_LINK133]In this paper, we present the simulation result of PDCCH. 
2	Discussion
Based on the simulation assumption in [1], we provide the simulation result of PDCCH performance. Table A.1 (in Appendix) is the test case list. Table A.2 (in Appendix) contains other detailed parameter setting in the simulation. 
Table 2.1 is the 1% BLER SNR values for all tests and Figure A.2.1~Figure A.2.16 (in Appendix) are the corresponding performance curves.   
Table 2.1 1% BLER SNR of all test cases 
	
	2RX
	4RX

	Case Number
	1% BLER SNR
	1% BLER SNR

	1
	6.67
	0.66

	2
	0.86
	-3.67

	3
	6.62
	1.2

	4
	4.76
	-0.92

	5
	-2.72
	-6.36

	6 (Option 1)
	5.46
	1.12

	6 (Option 2)
	5.63
	0.99

	7 (Option 1)
	1.83
	-1.74

	7 (Option 2)
	1.40
	-2.14

	8
	-2.13
	-5.35

	9
	4.74
	N/A

	10
	2.03
	N/A

	11
	-1.30
	N/A

	12
	4.05
	-0.79

	13
	-0.31
	-1.64

	14
	-2.09
	-6.63

	15
	-5.44
	-7.85

	16
	-4.77
	N/A



3	Conclusions
In the contribution, we provide our simulation result of PDCCH.

4	Reference
[1] R4-1814213, “Way forward on NR PDCCH demodulation requirements”, Ericsson.

Appendix
Table A.1 PDCCH test cases 
	Test No.
	SCS
(KHz) 
	Format
	CORESET
RB
	Payload
	CORESET time duration
	AL
	CCE-to-REG 
Mapping
	REG bundle
 size
	CORESET-interleaver-size
	Propagation
condition
	Antenna configuration with 2Rx
	Antenna configuration with 4Rx

	1
	15
	1_0
	24
	39
	2
	2
	Non-interleaved
	6
	NA
	TDL-A, 30ns, 10Hz
	1x2 Low
	1x4 Low

	2
	15
	1_0
	24
	39
	2
	4
	Non-interleaved
	6
	NA
	TDL-C, 300ns, 100Hz
	2x2 Low
	2x4 Low

	3
	15
	1_1
	24
	50
	2
	2
	Non-interleaved
	6
	NA
	TDL-C, 300ns, 100Hz
	1x2 Low
	1x4 Low

	4
	15
	1_1
	48
	50
	2
	4
	Non-interleaved
	6
	NA
	TDL-A, 30ns, 10Hz
	1x2 Low
	1x4 Low

	5
	15
	1_1
	48
	50
	2
	8
	Non-interleaved
	6
	NA
	TDL-C, 300ns, 100Hz
	2x2 Low
	2x4 Low

	6
	30
	1_0
	Opt1: 102
Opt2: 90
	41
	1
	2
	Interleaved
	Option 1: 2
Option 2: 6
	3
	TDL-A, 30ns, 10Hz
	1x2 Low
	1x4 Low

	7
	30
	1_1
	Opt1: 102
Opt2: 90
	52
	1
	4
	Interleaved
	Option 1: 2
Option 2: 6
	 3
	TDL-C, 300ns, 100Hz
	1x2 Low
	1x4 Low

	8
	30
	1_1
	90
	52
	1
	8
	Interleaved
	6
	3
	TDL-C, 300ns, 100Hz
	2x2 Low
	2x4 Low

	9
	120
	1_0
	60
	40
	1
	2
	Interleaved
	2
	 3
	[TDL-A, 30ns, 75Hz]
	1x2 Low
	NA

	10
	120
	1_1
	60
	51
	1
	4
	Interleaved
	6
	2
	[TDL-A, 30ns, 300Hz]
	1x2 Low
	NA

	11
	120
	1_1
	60
	51
	1
	8
	Interleaved
	2
	 3
	[TDL-A, 30ns, 75Hz]
	2x2 Low
	NA

	12
	15
	1_0
	48
	39
	1
	4
	Non-interleaved
	6
	NA
	[TDL-A, 30ns, 10Hz]
	1x2 Low
	1x4 Low

	13
	15
	1_1
	48
	50
	1
	8 for 2Rx and 4 for 4Rx
	Non-interleaved
	6
	NA
	[TDL-A, 30ns, 10Hz]
	2x2 Low
	2x4 Low

	14
	15
	1_0
	48
	39
	2
	16
	Non-interleaved
	6
	NA
	[TDL-A, 30ns, 10Hz]
	1x2 Low
	FFS

	15
	30
	1_0
	48
	41
	2
	16
	Non-interleaved
	6
	NA
	[TDL-C, 300ns, 100Hz]
	1x2 Low
	FFS

	16
	120
	1_0
	60
	40
	2
	16
	Interleaved
	2
	3
	[TDL-A, 30ns, 75Hz]
	2x2 Low
	NA





Table A.2 PDCCH simulation detailed parameter setting
	Items
	Setting
	Notes

	BW and SCS combination
	· FR1 FDD: 15kHz + 10MHz
· FR1 TDD: 30kHz + 40MHz
· FR2 TDD: 120hHz + 100MHz
	

	TDD UL/DL configurations
	· FR1 TDD 30kHz SCS
· Slot format = {DDDDDDDSUU}
· S = {D6, G4, U4}
· FR2 TDD 120kHz SCS
· Slot pattern = {DDDSU}
· S ={D10, G2, U2}
	

	
	
	

	
	
	















Figure A.2.1 PDCCH BLER - Test case 1


Figure A.2.2 PDCCH BLER - Test case 2


Figure A.2.3 PDCCH BLER - Test case 3


Figure A.2.4 PDCCH BLER - Test case 4


Figure A.2.5 PDCCH BLER - Test case 5


Figure A.2.6 PDCCH BLER - Test case 6-1


Figure A.2.6 PDCCH BLER - Test case 6-2


Figure A.2.7 PDCCH BLER - Test case 7-1


Figure A.2.9 PDCCH BLER - Test case 7-2


Figure A.2.10 PDCCH BLER - Test case 8


Figure A.2.11 PDCCH BLER - Test case 9


Figure A.2.12 PDCCH BLER - Test case 10


Figure A.2.13 PDCCH BLER - Test case 11


Figure A.2.14 PDCCH BLER - Test case 12


Figure A.2.15 PDCCH BLER - Test case 13


Figure A.2.16 PDCCH BLER - Test case 14


Figure A.2.16 PDCCH BLER - Test case 14


Figure A.2.16 PDCCH BLER - Test case 16
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PDCCH_Case_3

2Rx	-2	-1	0	1	2	3	4	5	6	7	8	7.9299999999999995E-2	4.7949999999999902E-2	2.7199999999999901E-2	1.575E-2	7.6E-3	3.44999999999999E-3	4Rx	-2	-1	0	1	2	3	4	5	6	7	8	0.1103	6.0650000000000003E-2	2.955E-2	1.225E-2	4.3499999999999997E-3	1.6000000000000001E-3	SNR


BLER




PDCCH_Case_4

2Rx	-3	-2	-1	0	1	2	3	4	5	6	6.3399999999999998E-2	3.9649999999999998E-2	2.47E-2	1.5699999999999999E-2	8.6999999999999994E-3	4.8500000000000001E-3	4Rx	-3	-2	-1	0	1	2	3	4	5	6	4.2299999999999997E-2	2.18E-2	1.065E-2	4.7499999999999999E-3	1.6000000000000001E-3	8.0000000000000004E-4	SNR


BLER




PDCCH_Case_5

2Rx	-9	-8	-7	-6	-5	-4	-3	-2	-1	0	9.1849999999999904E-2	3.7650000000000003E-2	1.44E-2	3.8500000000000001E-3	1.0499999999999999E-3	2.0000000000000001E-4	4Rx	-9	-8	-7	-6	-5	-4	-3	-2	-1	0	0.34749999999999998	0.12720000000000001	4.1700000000000001E-2	4.4999999999999997E-3	6.4999999999999997E-4	2.5000000000000001E-4	SNR


BLER




PDCCH_Case_6_REG_bundle_2

2Rx	-2	-1	0	1	2	3	4	5	6	7	0.114117759999999	6.6225480000000003E-2	3.3921550000000002E-2	1.5441181E-2	6.0294111999999898E-3	2.1078431999999999E-3	4Rx	-2	-1	0	1	2	3	4	5	6	7	0.1659803	8.313719E-2	3.1421564999999999E-2	1.17156939999999E-2	3.0392151999999902E-3	6.372544E-4	SNR


BLER




PDCCH_Case_6_REG_bundle_6

2Rx	-2	-1	0	1	2	3	4	5	6	7	9.8774569999999895E-2	5.9901939999999897E-2	3.2107839999999999E-2	1.5637265000000001E-2	7.6960739999999998E-3	3.4313712E-3	4Rx	-2	-1	0	1	2	3	4	5	6	7	0.11696077000000001	6.0098059999999898E-2	2.6519617999999998E-2	9.9019676000000004E-3	2.9411757999999902E-3	4.4117659999999998E-4	SNR


BLER




PDCCH_Case_7_REG_bundle_2

2Rx	-4	-3	-2	-1	0	1	2	3	0.29759799999999997	0.15544107999999901	7.0147039999999994E-2	2.6666680000000002E-2	8.1372530000000005E-3	2.0098023999999999E-3	4Rx	-4	-3	-2	-1	0	1	2	3	0.13681380000000001	6.0931369999999999E-2	1.5735293000000001E-2	2.6960771999999999E-3	4.4117640000000002E-4	9.8039200000000001E-5	SNR


BLER




PDCCH_Case_7_REG_bundle_6

2Rx	-5	-4	-3	-2	-1	0	1	2	3	0.21127460000000001	0.106960759999999	4.6127439999999999E-2	1.6519605E-2	4.7058819999999998E-3	1.0784309999999999E-3	4Rx	-5	-4	-3	-2	-1	0	1	2	3	0.17691180000000001	7.5245090000000001E-2	3.4362759999999999E-2	8.2352940000000006E-3	1.3235288000000001E-3	SNR


BLER




PDCCH_Case_8

2Rx	-8	-7	-6	-5	-4	-3	-2	-1	0	0.20941190000000001	0.10799018000000001	3.5441196000000001E-2	8.3333311999999899E-3	1.8137247999999999E-3	1.960784E-4	4Rx	-8	-7	-6	-5	-4	-3	-2	-1	0	0.49372539999999998	0.20803927999999999	5.1715623000000002E-2	4.0686265999999999E-3	2.9411759999999998E-4	SNR


BLER




PDCCH_Case_9

2RX	1	2	3	4	5	6	0.1794907	0.10231488	4.8518469999999897E-2	2.2407414E-2	7.5462945999999996E-3	2.8703696E-3	SNR


BLER




PDCCH_Case_10

2RX	-1	0	1	2	3	4	0.12578708999999999	6.2824080000000004E-2	2.8796309999999999E-2	1.04629569999999E-2	2.6851846E-3	8.7962979999999999E-4	SNR


BLER




PDCCH_Case_11

2RX	-4	-3	-2	-1	0	0.17578704000000001	7.7037010000000003E-2	2.5370360000000002E-2	6.7129588999999901E-3	1.0648147999999999E-3	SNR


BLER




PDCCH_Case_12

2Rx	-3	-2	-1	0	1	2	3	4	5	6	5.7799999999999997E-2	3.4049999999999997E-2	1.985E-2	1.03E-2	5.8500000000000002E-3	3.2499999999999999E-3	4Rx	-3	-2	-1	0	1	2	3	4	5	6	5.7199999999999897E-2	2.9350000000000001E-2	1.2200000000000001E-2	4.6499999999999996E-3	1.4E-3	3.5E-4	SNR


BLER




PDCCH_Case_13

2Rx_AL_8	-4	-3	-2	-1	0	1	2	7.1550000000000002E-2	3.4299999999999997E-2	1.72E-2	7.7999999999999996E-3	3.0999999999999999E-3	1.1999999999999999E-3	4Rx_AL_4	-4	-3	-2	-1	0	1	2	8.0250000000000002E-2	3.7199999999999997E-2	1.465E-2	4.9999999999999897E-3	1.5E-3	4.0000000000000002E-4	SNR


BLER




PDCCH_Case_14

2Rx	-9	-8	-7	-6	-5	-4	-3	-2	-1	0	6.6650000000000001E-2	3.6599999999999903E-2	1.9449999999999999E-2	9.3500000000000007E-3	3.65E-3	1.4499999999999999E-3	4Rx	-9	-8	-7	-6	-5	-4	-3	-2	-1	0	9.8500000000000004E-2	5.7799999999999997E-2	1.5100000000000001E-2	4.8999999999999998E-3	9.5E-4	3.5E-4	SNR


BLER




PDCCH_Case_15

2Rx	-11	-10	-9	-8	-7	-6	-5	-4	-3	0.16107853999999999	6.4411689999999994E-2	2.3872556E-2	5.0980391999999996E-3	8.3333300000000001E-4	4.9019600000000001E-5	4Rx	-11	-10	-9	-8	-7	-6	-5	-4	-3	0.285686199999999	0.117549129999999	5.6029450000000001E-2	1.71078042E-2	4.9019639999999995E-4	SNR


BLER




PDCCH_Case_16

2RX	-7	-6	-5	-4	-3	-2	0.19546304	5.8333339999999997E-2	1.4444444000000001E-2	3.0092613000000002E-3	1.388889E-4	SNR


BLER




PDCCH_Case_1

2Rx	-2	-1	0	1	2	3	4	5	6	7	8	6.2449999999999901E-2	4.0399999999999998E-2	2.3299999999999901E-2	1.4250000000000001E-2	8.3999999999999995E-3	4.8500000000000001E-3	4Rx	-2	-1	0	1	2	3	4	5	6	7	8	8.5800000000000001E-2	4.2500000000000003E-2	1.8800000000000001E-2	7.1999999999999998E-3	2.7000000000000001E-3	1.2499999999999901E-3	SNR


BLER




PDCCH_Case_2

2Rx	-6	-5	-4	-3	-2	-1	0	1	2	3	8.7999999999999995E-2	4.80999999999999E-2	2.13499999999999E-2	8.8000000000000005E-3	3.4499999999999999E-3	1.2999999999999999E-3	4Rx	-6	-5	-4	-3	-2	-1	0	1	2	3	0.101549999999999	4.045E-2	1.44999999999999E-2	4.7499999999999903E-3	1.0999999999999901E-3	4.0000000000000002E-4	SNR


BLER




