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1. Introduction

In the last meeting, CSI requirement for eDL MIMO was discussed [1], and a CR for PMI requirement was agreed [2]. While requirement values for FDD requirement are described in the CR, TDD requirements are still TBD. In this contribution, we show our simulation results for TDD performance to decide TBD values. 
2. Simulation results
In the PMI requirements, follow PMI throughput and random PMI throughput is compared, and test metric are throughput gain for follow PMI. The rank is restricted to 1 so that only PMI part can be evaluated. There are 2 scenarios, single PMI and multiple PMI. Simulation assumptions for these test cases are shown in Table 1.

Table 1.  Test assumptions for PMI reporting accuracy
	Parameter
	Unit
	Single PMI(TDD)
	Multiple PMI(TDD)

	Bandwidth
	MHz
	10
	10

	Transmission mode
	
	9
	9

	Uplink downlink configuration
	
	1
	1

	Special subframe configuration
	
	4
	4

	Propagation channel
	
	[EVA5]
	[EVA5]

	Precoding granularity
	PRB
	50
	6

	Correlation and antenna configuration
	
	High
XP 8 x 2
	High
XP 8 x 2

	CRS reference signals
	
	Antenna ports 0, 1

	CSI reference signals
	
	Antenna ports

15,…,22

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

	CSI-RS reference signal configuration
	
	[0]
	[4]

	CodeBookSubsetRestriction bitmap
	
	[0x0000 0000 001F FFE0 0000 0000 FFFF]
	[0x0000 0000 001F FFE0 0000 0000 FFFF]

	Downlink power allocation
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	dB
	[0]
	[0]
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	dB
	[0]
	[0]
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	dB
	[-6]
	[-6]

	Reporting mode
	
	PUSCH 3-1
	PUSCH 1-2

	Reporting interval
	ms
	5 (Note 4)
	5 (Note 4)

	 PMI delay 
	ms
	[10]
	[10]

	Measurement channel
	
	[Table A.4] 
	[Table A.4]

	OCNG Pattern
	
	OP.1 TDD
	OP.1 TDD

	Modulation and Coded rate
	
	[QPSK 1/3, 16QAM 1/2, 64QAM 3/4]
	[16QAM 1/2]

	Max number of HARQ transmissions
	
	4
	4

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

	ACK/NACK feedback mode
	
	Multiplexing
	Multiplexing

	Note 1:
For random precoder selection, the precoders shall be updated in each available downlink transmission instance

Note 2:
If the UE reports in an available uplink reporting instance at subrame SF#n based on PMI estimation at a downlink SF not later than SF#(n-4), this reported PMI cannot be applied at the eNB downlink before SF#(n+4)
Note 3:
PDCCH DCI format 0 with with a trigger for aperiodic CQI shall be transmitted in downlink SF#1 and #6 to allow aperiodic CQI/PMI/RI to be transmitted in uplink SF#0 and #5.
Note 4:
PDCCH DCI format 0 with with a trigger for aperiodic CQI shall be transmitted in downlink SF#4 and #9 to allow aperiodic CQI/PMI/RI to be transmitted on uplink SF#3 and #8.
Note 5:   PDSCH _RA= 0 dB, PDSCH_RB=  0 dB in order to have the same PDSCH and OCNG power per subcarrier at the receiver



For TDD requirement, it was agreed that requirements are specified in terms of the ratio of follow W1 and follow W2 to random W1 and random W2. It was also agreed that throughput gain at SNR in which follow PMI achieves 70% throughput is considered as test metric. The corresponding simulation results and proposed requirement values are shown in tables 2-4. Regarding modulation scheme for single PMI, 16QAM seems to be most suitable considering the SNR point shown in the table.
Table 2  Simulation results at test point for TDD QPSK

	
	TDD simulation results

(Gain ratio)
	TDD simulation results (Random PMI throughput percentage to Maximum throughput)
	Proposed requirements for eDL MIMO
	SNR

	Single PMI
	8.62
	8.12%
	3.5
	-9.2dB


Table 3  Simulation results at test point for TDD 16QAM

	
	TDD simulation results

(Gain ratio)
	TDD simulation results (Random PMI throughput percentage to Maximum throughput)
	Proposed requirements for eDL MIMO
	SNR

	Single PMI
	7.85
	8.92%
	3.5
	-1.8dB

	Multiple PMI
	9.68
	7.24%
	3.5
	-2.5dB


Table 4  Simulation results at test point for TDD 64QAM

	
	TDD simulation results

(Gain ratio)
	TDD simulation results (Random PMI throughput percentage to Maximum throughput)
	Proposed requirements for eDL MIMO
	SNR

	Single PMI
	3.26
	21.5%
	2.5
	8.3dB


The detailed simulation results for throughput performance are shown in attached excel sheet. 
3. Conclusion

Simulation results and proposed requirement values for eDL MIMO PMI requirements have been presented. These results can be used to decide PMI requirement for eDL MIMO. Regarding modulation scheme for single PMI, 16QAM seems to be the most suitable for the test.
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