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1   Background
According to the approved Way forward [1] in last meeting in Reno, companies have reached an agreement that was to determine whether to define subband requirements based on the simulation results. See the agreements below:
· subband PMI requirements for 16 Tx ports 
· If subband PMI test for 16 Tx ports will be introduced, only 32 Tx ports will be covered in wideband PMI test.
· If subband PMI test for 16 Tx ports will not be introduced, both 16 and 32 Tx ports will be covered in wideband PMI test.
Based on the agreements in the Way forward, companies are encouraged to run simulations on the following cases with priority to see if there is gain can be observed between subband and wideband results.
· Priority for simulation: Follow subband PMI, Random subband PMI > Follow wideband PMI, Random wideband PMI
Therefore, in this contribution we provide our simulation results for the cases above and give our analysis and preference on whether to define subband requirements for PMI reporting test. Moreover, we also give our proposals on other open issues for Type I codebook based PMI test.
2   Discussion

2.1   Simulation assumption for subband PMI
We’ve run our simulation based on the assumption below, referring to [2] and [3]:
Table 2.1-1 Simulation assumption for subband/wideband PMI tests

	Parameter
	Unit
	Test 1.1/1.2

	Bandwidth
	MHz
	10

	Subcarrier spacing
	kHz
	15

	Duplex Mode
	
	FDD

	Rank
	
	2

	MCS
	
	20

	MCS table
	
	Table 1

	DMRS Pattern
	
	FL 1+1 TDM with PDSCH

	Control channel region
	symbol
	#0, 1

	TRS configuration
	
	2 slot 20ms periodicity, 10ms offset

	Skip PDSCH scheduling
	Slot
	PBCH slot 0 every 20m, CSI-RS slot

	Receiver
	Type
	MMSE-IRC 

	Propagation channel
	
	TDLC300-5/TDLA30-5

	Antenna configuration
	
	High XP 16 x 2
(N1,N2) = (4,2)

(O1,O2) = (4,4)

	Beamforming Model
	
	As specified in Annex B.4.1

	ZP CSI-RS configuration
	CSI-RS resource Type
	
	Aperiodic

	
	Number of CSI-RS ports (X)
	
	4

	
	CDM Type
	
	FD-CDM2

	
	Density (ρ)
	
	1

	
	First subcarrier index in the PRB used for CSI-RS (k0, k1 )
	
	Row 5, (4,-)

	
	First OFDM symbol in the PRB used for CSI-RS (l0, l1)
	
	(9,-)

	
	CSI-RS

interval and offset
	slot
	5/1

	NZP CSI-RS for CSI acquisition
	CSI-RS resource Type
	
	Aperiodic

	
	Number of CSI-RS ports (X)
	
	16

	
	CDM Type
	
	CDM4 (FD2, TD2)

	
	Density (ρ)
	
	1

	
	First subcarrier index in the PRB used for CSI-RS (k0, k1, k2, k3 )
	
	TBD

	
	First OFDM symbol in the PRB used for CSI-RS (l0, l1)
	
	TBD

	
	CSI-RS

interval and offset
	
	5/1

	CSI-IM configuration
	CSI-IM RE pattern
	
	Pattern 0

	
	CSI-IM Resource Mapping

(kCSI-IM,lCSI-IM)
	
	(4,9)

	
	CSI-IM timeConfig
interval and offset
	slot
	5/1

	ReportConfigType
	
	Aperiodic

	CQI-table
	
	Table 1

	reportQuantity
	
	cri-RI-PMI-CQI

	timeRestrictionForChannelMeasurements
	
	Not configured

	timeRestrictionForInterferenceMeasurements
	
	Not configured

	cqi-FormatIndicator
	
	Wideband

	pmi-FormatIndicator  
	
	Subband/Wideband

	Sub-band Size
	RB
	8

	csi-ReportingBand
	
	1111111

	CSI-Report interval and offset
	slot
	8/1

	aperiodicTriggeringOffset
	
	0

	Codebook configuration
	Codebook Type
	
	typeI-SinglePanel

	
	Codebook Mode
	
	1

	
	(CodebookConfig-N1,CodebookConfig-N2)
	
	(4,2)

	
	CodebookSubsetRestriction
	
	11111111

	
	RI Restriction
	
	00000010

	Physical channel for CSI report
	
	PUSCH

	CQI/RI/PMI delay 
	ms
	8

	Maximum number of HARQ transmission
	
	4

	Measurement channel
	
	MCS 20 FDD (Annex Table A.1)

	Note 1:
For random precoder selection, the precoder shall be updated in each slot (1 ms granularity).

Note 2:
If the UE reports in an available uplink reporting instance at slot#n based on PMI estimation at a downlink slot not later than slot#(n-3), this reported PMI cannot be applied at the gNB downlink before slot#(n+3).

Note 3:
Randomization of the principle beam direction shall be used as specified in Annex B.2.3.2.3.


2.2   Simulation results for subband PMI
In this section, we share our simulation results for subband PMI test and bring the comparison between subband and wideband to see if there is gain can be observed.

For observation convenience, companies have chosen TDLC300-5Hz rather than TDLA30-5Hz to see the possible performance gap. 
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Figure 2.2-1 Subband PMI performance
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Figure 2.2-2 Subband PMI performance gain
From the figure above, we can observe that subband test has reasonable gain when comparing the follow PMI performance with random PMI performance. We then compared the performance between wideband and subband PMI, see the figure below.
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Figure 2.2-3 Simulation results comparison between subband/wideband PMI tests
From the figure shown above, we can observe that subband performance of Follow PMI has very little gain compared to wideband performance of Follow PMI, and the subband performance of Random PMI also has limited gain compared to wideband performance of Random PMI as well, though using TDLC300-5Hz rather than TDLA30-5Hz for channel configuration. 
Observation 1: The performance of Subband PMI has tiny gain compared to Wideband PMI 
Based on the agreements in the WF [2], if there is obvious gain between subband follow PMI and wideband follow PMI, then it is reasonable to introduce subband PMI performance requirement, otherwise wideband PMI performance requirements would be enough. Since there is no apparently gain that observed from the results, we think we could keep the consistency with Rel-15 CSI test that PMI reporting test only covers the wideband performance requirements.  
In this case, according to the agreements in the WF [1], we propose not to define subband performance requirement for there is tiny performance gain can be observed in the simulation campaign. 

Proposal 1: Not to define Subband performance requirement for PMI test
2.3   First subcarrier index and first symbol location for NZP CSI-RS

For the configuration of first subcarrier index, companies have agreed to use (k0, k1, k2, k3) = (2, 4, 6, 8) for both 16Tx and 32Tx and l0 = 5 for 16 Tx. As for the (l0, l1), it is the time-domain locations that  l0 ∈{0,1, …, 13} and l1 ∈{2,3, …, 12} are provided by the higher-layer parameters firstOFDMSymbolInTimeDomain and firstOFDMSymbolInTimeDomain2, respectively. In this case, we prefer to reuse the value from Rel-15 which is (5, 7).

Proposal 2: For NZP CSI-RS in Type I codebook requirements, consider (l0, l1) = (5,7) for 32 Tx ports
3   Proposals
In this contribution, we provide our simulation results for subband PMI test and based on that we have a discussion on whether to introduce subband PMI performance test in Rel-16. We also give our proposal on left open issue of Type I codebook based PMI tests. 

Here are our observation and proposals:
Observation 1: The performance of Subband PMI has tiny gain compared to Wideband PMI
Proposal 1: Not to define Subband performance requirement for PMI test
Proposal 2: For NZP CSI-RS in Type I codebook requirements, consider (l0, l1) = (5,7) for 32 Tx ports
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