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1. Introduction

In the previous meeting the remaining details of the FD-MIMO Class B K = 1 PMI reporting test cases were agreed [1] and the respective CR on the test case introduction was agreed [2]:

	· Test Point: 70% of maximum throughput with following PMI

· MIMO channel correlation 

· ULA Low EPA5Hz  8*2 for TDD

· ULA Low EPA5Hz 4*2 for FDD

· MCS & Rank: 16QAM ½ rank1

· Performance requirements

· Bring simulation results for both FDD and TDD mode and deciding performance requirements in next RAN4 meeting


In this contribution we provide the FDD and TDD simulation results for the agreed Class B K = 1 PMI reporting test cases and make proposals on the performance requirements definition.

2. Simulation results

In this section we provide the simulation results for the Class B K=1 PMI reporting. The simulation assumptions are based on the parameters agreed in [2]. The FDD test case simulation results are provided in Figure 1. The TDD test case simulation results are illustrated in Figure 2.
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	Figure 1. FDD. 4x2 antenna configuration.
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	Figure 2. TDD. 8x2 antenna configuration.


In Table 1 we provide SNR and Gamma values for the 70% maximum Follow PMI throughput.
Table 1. Simulation results summary

	Test
	FRC
	70% Max “Follow PMI” Throughput

	
	
	SNR, dB
	γ

	FDD, 4x2
	Rank 1, 16QAM
	2.7
	1.35

	TDD, 8x2
	
	3.0
	1.50


3. Conclusions

In this contribution, we provided the simulation results for all agreed test cases on the Class B K=1 PMI reporting. Based on the simulation results we make the following proposal:
Proposal #1:
Use the following performance requirements for the Class B K = 1 PMI test cases: γ ≥ [1.1]
The Excel spreadsheet with the performance analysis summary is attached below.
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Simulation Assumption FDD

		Parameter		Unit		Test 1

		Bandwidth		MHz		10

		Transmission mode				9

		Propagation channel				EPA5

		Precoding granularity
(only for reporting and following PMI)				50

		Correlation and antenna configuration 				4x2 ULA Low



		Beamforming model				[Annex B.4.3]

		Cell-specific reference signals				Antenna ports 0,1

		CSI reference signals				Antenna ports

						15,…,18

		　Number of CSI-RS ports				4

		CSI-RS periodicity and subframe offset  
 TCSI-RS / ICSI-RS				5/1

		CSI-RS reference signal configuration				6

		eMIMO-Type 				Class B

		alternativeCodebookEnabledCLASSB_K1				TRUE

		codebookSubsetRestriction-3				00 0000 0000 0000 1111 1111

		Reporting mode				PUCCH 1-1

		Reporting interval		ms		5

		 PMI delay 		ms		8

		Measurement channel				16QAM 1/2

		Rank Number of PDSCH				1

		Max number of HARQ transmissions				4

		Redundancy version coding sequence				{0,1,2,3}





ClassB K=1 PMI FDD test(16QAM) 





		TP																																																						Max tput		1.01E+07		bps

		60%																																																						Req tput		6.07E+06		bps

		70%																																																								7.08E+06		bps

		80%																																																								8.09E+06		bps





















































		Absolute Throughput 





		SNR [dB]		Qualcomm				Samsung				MTK				LGE				Intel				Ericsson				Huawei

				 Following PMI		 Random PMI		 Following PMI		 Random PMI		 Following PMI		 Random PMI		 Following PMI		 Random PMI		 Following PMI		 Random PMI		 Following PMI		 Random PMI		 Following PMI		 Random PMI		 Following PMI		 Random PMI		 Following PMI		 Random PMI		 Following PMI		 Random PMI

		-6																		189243		8907

		-5																		817137		147423

		-4																		1765120		466470

		-3																		2621520		1332540

		-2																		3426020		2394470

		-1																		4054350		3063630

		0																		4650470		3653090

		1																		5251820		4231950

		2																		5993070		4807380

		3																		7479450		5370900

		4																		8917970		6036360

		5																		9683890		7151700

		6																		10066000		8321170

		7																		10109500		9239120

		8																		10125900		9826300

		9																		10128000		10032900

		10																		10128800		10120100

		11																		10128800		10125100

		12																		10128800		10127300

		13																		10128800		10128300

		14																		10128800		10128800

		15																		10128800		10128800

		16																		10128800		10128800

		17

		18

		19

		20

		21

		22

		23

		SNR at 60% Relative TP																		2.1		4.0																				

		SNR at 70% Relative TP																		2.8		4.9																				

		SNR at 80% Relative TP																		3.4		5.8																				

																																										

																																										



		Relative Throughput Ratio

		SNR [dB]		Qualcomm		Samsung		MTK		LGE		Intel		Ericsson		Huawei

		-6										21.25

		-5										5.54

		-4										3.78

		-3										1.97

		-2										1.43

		-1										1.32

		0										1.27

		1										1.24

		2										1.25

		3										1.39

		4										1.48

		5										1.35

		6										1.21

		7										1.09

		8										1.03

		9										1.01

		10										1.00

		11										1.00

		12										1.00

		13										1.00

		14										1.00

		15										1.00

		16										1.00

		17

		18

		19

		20																

		21

		22

		23









































Absolute Throughput 



Qualcomm	 Following PMI	-6	-5	-4	-3	-2	-1	0	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	Qualcomm	 Random PMI	-6	-5	-4	-3	-2	-1	0	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	Samsung	 Following PMI	-6	-5	-4	-3	-2	-1	0	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	Samsung	 Random PMI	-6	-5	-4	-3	-2	-1	0	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	MTK	 Following PMI	-6	-5	-4	-3	-2	-1	0	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	MTK	 Random PMI	-6	-5	-4	-3	-2	-1	0	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	LGE	 Following PMI	-6	-5	-4	-3	-2	-1	0	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	LGE	 Random PMI	-6	-5	-4	-3	-2	-1	0	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	Intel	 Following PMI	-6	-5	-4	-3	-2	-1	0	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	189243	817137	1765120	2621520	3426020	4054350.0000000005	4650470	5251820	5993070	7479450	8917970	9683890	10066000	10109500	10125900	10128000	10128800	10128800	10128800	10128800	10128800	10128800	10128800	Intel	 Random PMI	-6	-5	-4	-3	-2	-1	0	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	8906.8399999999983	147423	466470	1332540	2394470	3063630	3653090	4231950	4807380	5370900	6036360	7151700	8321170	9239120	9826300	10032900	10120100	10125100	10127300	10128300	10128800	10128800	10128800	Ericsson	 Following PMI	-6	-5	-4	-3	-2	-1	0	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	Ericsson	 Random PMI	-6	-5	-4	-3	-2	-1	0	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	Huawei	 Following PMI	-6	-5	-4	-3	-2	-1	0	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	Huawei	 Random PMI	-6	-5	-4	-3	-2	-1	0	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	Huawei	 Following PMI	-6	-5	-4	-3	-2	-1	0	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	Huawei	 Random PMI	-6	-5	-4	-3	-2	-1	0	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	Huawei	 Following PMI	-6	-5	-4	-3	-2	-1	0	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	Huawei	 Random PMI	-6	-5	-4	-3	-2	-1	0	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	Huawei	 Following PMI	-6	-5	-4	-3	-2	-1	0	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	Huawei	 Random PMI	-6	-5	-4	-3	-2	-1	0	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	Es/Noc



Throughput (bps)





Relative Throughput ratio



Qualcomm	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	Samsung	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	MTK	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	LGE	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	Intel	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	1.2409929228842496	1.2466395417046292	1.3925878344411551	1.4773754381779749	1.3540682634897996	1.2096856571852275	1.0942059416914165	1.0304896044289305	1.0094788146996383	1.0008596752996513	1.0003654284895951	1.0001481145023847	1.000049366626186	1	1	1	Ericsson	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	Huawei	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	Es/Noc



Througput Ratio







Simulation Assumption TDD

		Parameter		Unit		Test 1

		Bandwidth		MHz		10

		Transmission mode				9

		Propagation channel				EPA5

		Precoding granularity
(only for reporting and following PMI)				50

		Correlation and antenna configuration 				8x2 ULA Low




		Beamforming model				[Annex B.4.3]

		Cell-specific reference signals				Antenna ports 0,1

		CSI reference signals				Antenna ports

						15,…,22

		　Number of CSI-RS ports				8

		CSI-RS periodicity and subframe offset  
 TCSI-RS / ICSI-RS				5/4

		CSI-RS reference signal configuration				6

		eMIMO-Type 				Class B

		alternativeCodebookEnabledCLASSB_K1				TRUE

		codebookSubsetRestriction-3				0x 000 0000 0000 FFFF

		Reporting mode				PUCCH 1-1

		Reporting interval		ms		5

		 PMI delay 		ms		8

		Measurement channel				 16QAM 1/2

		Rank Number of PDSCH				1

		Max number of HARQ transmissions				4

		Redundancy version coding sequence				{0,1,2,3}





ClassB K=1 PMI TDD test(16QAM) 





		TP																																																						Max tput		4.79E+06		bps

		60%																																																						Req tput		3.35E+06		bps

		70%																																																								3.35E+06		bps

		80%																																																								3.83E+06		bps





















































		Absolute Throughput





		SNR [dB]		Qualcomm				Samsung				MTK				LGE				Intel				Ericsson				Huawei

				 Following PMI		 Random PMI		 Following PMI		 Random PMI		 Following PMI		 Random PMI		 Following PMI		 Random PMI		 Following PMI		 Random PMI		 Following PMI		 Random PMI		 Following PMI		 Random PMI		 Following PMI		 Random PMI		 Following PMI		 Random PMI		 Following PMI		 Random PMI

		-6																		91644		1527

		-5																		423290		48892

		-4																		902100		162760

		-3																		1280500		515660

		-2																		1604400		974660

		-1																		1821200		1302200

		0																		2035500		1579800

		1																		2323400		1789000

		2																		2703400		1996400

		3																		3371300		2260600

		4																		4049900		2580600

		5																		4519800		3004300

		6																		4766800		3483200

		7																		4783800		4019100

		8																		4789700		4442300

		9																		4789700		4655700

		10																		4789700		4761500

		11																		4789700		4780700

		12																		4789700		4788200

		13																		4789700		4789300

		14																		4789700		4789700

		15																		4789700		4789700

		16																		4789700		4789700

		17

		18

		19

		20

		21

		22

		23

		SNR at 60% Relative TP																		2.3		4.7																				

		SNR at 70% Relative TP																		3.0		5.7																				

		SNR at 80% Relative TP																		3.7		6.7																				

																																										

																																										



		Relative Throughput Ratio

		SNR [dB]		Qualcomm		Samsung		MTK		LGE		Intel		Ericsson		Huawei

		-6										60.02

		-5										8.66

		-4										5.54

		-3										2.48

		-2										1.65

		-1										1.40

		0										1.29

		1										1.30

		2										1.35

		3										1.49

		4										1.57

		5										1.50

		6										1.37

		7										1.19

		8										1.08

		9										1.03

		10										1.01

		11										1.00

		12										1.00

		13										1.00

		14										1.00

		15										1.00

		16										1.00

		17

		18

		19

		20

		21

		22

		23









































Absolute Throughput  



Qualcomm	 Following PMI	-6	-5	-4	-3	-2	-1	0	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	Qualcomm	 Random PMI	-6	-5	-4	-3	-2	-1	0	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	Samsung	 Following PMI	-6	-5	-4	-3	-2	-1	0	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	Samsung	 Random PMI	-6	-5	-4	-3	-2	-1	0	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	MTK	 Following PMI	-6	-5	-4	-3	-2	-1	0	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	MTK	 Random PMI	-6	-5	-4	-3	-2	-1	0	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	LGE	 Following PMI	-6	-5	-4	-3	-2	-1	0	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	LGE	 Random PMI	-6	-5	-4	-3	-2	-1	0	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	Intel	 Following PMI	-6	-5	-4	-3	-2	-1	0	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	91644	423290	902100	1280500	1604400	1821200	2035499.9999999998	2323400	2703400	3371300	4049900	4519800	4766800	4783800	4789700	4789700	4789700	4789700	4789700	4789700	4789700	4789700	4789700	Intel	 Random PMI	-6	-5	-4	-3	-2	-1	0	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	1526.8	48892	162760	515660	974660	1302200	1579800	1789000	1996400	2260600	2580600	3004300	3483200	4019100	4442300	4655700	4761500	4780700	4788200	4789300	4789700	4789700	4789700	Ericsson	 Following PMI	-6	-5	-4	-3	-2	-1	0	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	Ericsson	 Random PMI	-6	-5	-4	-3	-2	-1	0	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	Huawei	 Following PMI	-6	-5	-4	-3	-2	-1	0	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	Huawei	 Random PMI	-6	-5	-4	-3	-2	-1	0	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	Huawei	 Following PMI	-6	-5	-4	-3	-2	-1	0	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	Huawei	 Random PMI	-6	-5	-4	-3	-2	-1	0	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	Huawei	 Following PMI	-6	-5	-4	-3	-2	-1	0	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	Huawei	 Random PMI	-6	-5	-4	-3	-2	-1	0	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	Huawei	 Following PMI	-6	-5	-4	-3	-2	-1	0	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	Huawei	 Random PMI	-6	-5	-4	-3	-2	-1	0	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	Es/Noc



Throughput (bps)





Relative Throughput ratio
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