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1	Introduction
RAN4#94-e agreed with the simulation assumption of CSI-RS based PMI reporting test for non-BL UE [1]. This contribution provides our initial simulation results. 
2	CSI-RS based PMI reporting test
2.1	Simulation parameters
Table 1 shows the simulation parameters used for the simulation, where the difference from the way forward in [1] is highlighted in yellow. The reason we set the PDSCH PRB size to 4 instead of 6 is because we also need MPDCCH as we discussed later in this contribution.
Table 2 is the FRC we used for the simulation, where we set the target coding rate to QPSK 1/2 according to the way forward, although the allocated PDSCH PRB size is 4. 
[bookmark: _Ref34144676]Table 1	Simulation parameters for CSI-RS based CSI reporting tests.
	Parameters
	Unit
	Values

	Bandwidth
	MHz
	10

	PDSCH transmission mode
	
	9

	Propagation channel
	
	[EPA5]

	Precoding granularity
	PRB
	6

	Downlink power allocation
	ρA
	dB
	0

	
	ρB
	dB
	0

	
	σ
	dB
	-3

	
	δ
	dB
	0

	CRS reference signals
	
	Antenna ports 0, 1

	CSI reference signals
	
	Antenna ports 15,…,22

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

	CSI reference signal configuration
	
	0

	Propagation condition and antenna configuration
	
	[High XP 8 x 2]

	Beamforming Model
	
	As specified in TS36.101 B.4.3

	CodeBookSubsetRestriction bitmap
	
	0x0000 0000 001F FFE0 0000 0000 FFFF

	SNR
	dB
	TBD

	

	dB[mW/15kHz]
	TBD

	

	dB[mW/15kHz]
	-98

	Max number of HARQ transmissions
	
	4

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

	Reporting mode
	
	[PUCCH 1-1 submode1]

	Physical channel for CQI/PMI reporting
	
	PUSCH

	PUCCH Report Type for CQI/second PMI
	
	2b

	Reporting periodicity 
	ms
	10

	PMI delay
	ms
	10

	cqi-pmi-ConfigurationIndex
	
	12

	ce-csi-rs-feedback-config
	
	Configured

	Frequency hopping
	
	Disabled

	Frequency hopping inverval
(interval-FDD)
	
	N/A

	Starting OFDM symbol (startSymbolBR)
	
	3

	PDSCH repetition level
	
	1

	MPDCCH repetition level
	
	1

	Beamforming Precoder for MPDCCH 
	
	No precoding

	Precoder update granularity for MPDCCH
	
	N/A

	BL/CE DL subframe comfiguration (fdd-DownlinkOrTddSubframeBitmapBR)
	
	1111111111

	PDSCH PRB size
	PRB
	4

	PDSCH MCS
	
	[QPSK 1/2]

	RI
	
	1



[bookmark: _Ref36025039][bookmark: _Ref36025035]Table 2	RMC for CSI-RS based PMI reporting test.
	Parameter
	Unit
	Values

	Allocated resource blocks
	
	4

	Modulation
	
	QPSK

	Target Coding rate
	
	1/2

	Information bit payload for non CSI-RS subframe
	bits
	472

	Information bit payload for CSI-RS subframe
	bits
	472

	Binary channel bits for non CSI-RS subframe 
	bits
	896

	Binary channel bits for non CSI-RS subframe 
	bits
	960




2.2	Simulation results
Figure 1 (a) compares the relative throughputs with follow PMI and random PMI, and Figure 2 (b) is the throughput gain of follow PMI over random PMI. Table 3 summarizes the throughput gain at SNRs where the 70, 80, 90% of the maximum throughput with follow PMI are achieved. 
Observation 1: Throughput gain of 1.4 is achieved with 70% of maximum throughput with follow PMI.
Considering the implementation margin, we propose to set the throughput gain of follow PMI over random PMI, γ=1.2 for CSI-RS based PMI reporting test for non-BL UE at SNR where 70% of the maximum throughput is achieved with follow PMI.
Proposal 1: Set γ=1.2 for CSI-RS based PMI reporting test for non-BL UE at the SNR where 70% of the maximum throughput is achieved with the follow PMI.

[image: ][image: ]
	(a) Relative throughput of follow PMI and random PMI
	(b) Throughput gain of follow PMI over random PMI



[bookmark: _Ref35946826]Figure 1	Comparison of follow PMI and random PMI.

[bookmark: _Ref35946889]Table 3	Throughput gain.
	SNR (dB)
	X (%) of maximum throughput with follow PMI
	Throughput gain of follow PMI over random PMI

	-2
	73
	1.41

	-1
	83
	1.41

	0
	90
	1.36



3	Discussion
RAN4 assumes the half-duplex for FDD cases for eMTC UE demodulation and CSI reporting requirements. For the CSI-RS based PMI reporting test, however, it is applicable only for the non-BL UEs. Since the non-BL UE supporting 8Tx should also supports full-duplex FDD, we propose to specify the CSI-RS based PMI reporting tests for full-duplex FDD and TDD. 
Proposal 2: Specify CSI-RS based PMI reporting tests for full-duplex FDD and TDD. 
In the case of full-duplex FDD, DL data is scheduled as shown in Figure 2. In this configuration we don’t assume to schedule PDSCH in the center 6PRBs. If we consider skipping SF#5 to avoid conflicting SI transmission for LTE UEs as same as normal LTE UE demodulation requirements, no PDSCH transmission in SF#5 and SF#7. The reason of no PDSCH transmission in SF#7 is due to MPDCCH DTX in SF#5. With this scheduling, CSI-RS can be scheduled in SF#1 and SF#6, i.e., 5ms periodicity with 1SF offset. 



[bookmark: _Ref36032732]Figure 2	DL scheduling for CSI-RS based PMI reporting test for full-duplex FDD. 
[bookmark: _GoBack]
Proposal 3: For full-duplex FDD, PDSCH is scheduled in DTXed in SF#5 and #7.
Proposal 4: For full-duplex FDD, CSI-RS is scheduled in SF#1 and SF#6. 
With this scheduling, we propose to set PDSCH FRC to QPSK 1/2 with 4PRB. 
Proposal 5: Set PDSCH FRC to QPSK 1/2 with 4PRB.
4	Summary
Observation 1: Throughput gain of 1.4 is achieved with 70% of maximum throughput with follow PMI.
Proposal 1: Set γ=1.2 for CSI-RS based PMI reporting test for non-BL UE at the SNR where 70% of the maximum throughput is achieved with the follow PMI.
Proposal 2: Specify CSI-RS based PMI reporting tests for full-duplex FDD and TDD. 
Proposal 3: For full-duplex FDD, PDSCH is scheduled in DTXed in SF#5 and #7.
Proposal 4: For full-duplex FDD, CSI-RS is scheduled in SF#1 and SF#6.
Proposal 5: Set PDSCH FRC to QPSK 1/2 with 4PRB. 
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Appendix

Table 7.2.4-1: Codebook for 1-layer CSI reporting using antenna ports 15 to 22
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