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1. Introduction

In RAN4#61 meeting, agreements on test settings for 8Tx TDD single PMI and multiple PMI are summarized in [1] and approved to be included in the specification in [2]. Based on these approved documents, the framework document is updated in [3].
In this contribution, we show our single PMI and multiple PMI test results for TDD 8 Tx transmission mode 9 based on the framework [3]. Principle beam randomization according to the agreements in [1] is considered for these tests.
2. PMI simulation Setups and 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 setups for these test cases are shown in Table 1, which are derived from [2]. In Table 1, the transport block size of measurement channel is defined in [3].
Table 1.  initial baseline 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
	TBD
	TBD

	Reporting mode
	
	PUSCH 3-1
	PUSCH 1-2

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

	 PMI delay 
	ms
	[10]
	[8]

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

	OCNG Pattern
	
	OP.1 TDD
	OP.1 TDD

	Modulation and Coded rate
	
	[16QAM 1/2]
	[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


In RAN4#60 meeting, randomisation of principle channel direction was proposed and agreed as a way forward. In RAN4#61 meeting, [4] proposed several options for principle channel beam randomization for 8-Tx PMI tests. In our 8-Tx PMI simulation, we adopts the Linear Phase variation with a random start value (option 1):
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is a random start value with e.g. uniform distribution (
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is the PMI test duration in subframes and 
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is the total number of cycles/sweeps of the 8-Tx codebook during the PMI test duration.

To achieve randomization of the principle beam, the beam steering is modelled as [4]: 
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 is a beam steering matrix, which is used for randomization of the direction of the beam and makes UE to choose various PMI values. 
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is defined according to (1). In our simulation,
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Simulation results for single PMI and multiple PMI in EVA5 cases are shown in figures 1 and 2 respectively. 
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Figure 1: Single PMI test results
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Figure 2: Multiple PMI test results
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Figure 3: Single PMI throughput ratio
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Figure 4: Multile PMI throughput ratio

For TDD single PMI 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. The throughput ratio for single PMI is shown in Figure 3. Based on the simulation result, we proposed the following:
Proposal 1: For the TDD single PMI test, requirement metric should be set at 60% of random PMI throughput (same definition as in Rel-8/9) and the throughput ratio requirement can be set at 1.4.
For TDD multiple PMI, the throughput ratio (follow PMI to random PMI) is shown in Figure 4. Based on the following, we proposed the following:
Proposal 2: For the TDD multiple PMI test, requirement metric should be set at 60% of random PMI throughput (same definition as in Rel-8/9) and the throughput ratio requirement can be set at 1.4.
3. Conclusion

Simulation results for eDL-MIMO 8Tx TDD PMI requirements have been presented. We proposed the following throughput ratio requirement based on the results obtained.

Proposal 1: For the TDD single PMI test, requirement metric should be set at 60% of random PMI throughput (same definition as in Rel-8/9) and the throughput ratio requirement can be set at 1.4.
Proposal 2: For the TDD multiple PMI test, requirement metric should be set at 60% of random PMI throughput (same definition as in Rel-8/9) and the throughput ratio requirement can be set at 1.4.
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