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1. Introduction
As agreed in RAN#85, Rel-16 NR eMIMO WI has below work objectives for RAN4 core part and performance part:
· Specify core requirements associated with the items specified by RAN1 [RAN4-Core]  
· Specify RRM requirements
· Identify impact on RF requirements for the reduced PAPR pi/2-BPSK DMRS and, if needed, specify RF requirements 
· Identify impact on RF requirements for the uplink full power transmission and, if needed, specify RF requirements 
· Specify necessary performance requirements for the specified enhancements. [RAN4-Performance]
In [1], we provide brief analysis for performance impact of Rel-16 e-MIMO WI:
	Sub-items
	BS Demod 
	UE Performance

	
	
	UE Demod
	CSI

	Item 1: CSI enhancement for MU-MIMO
	No
	Yes
	Yes

	Item 2: Multi-TRP/Panel transmission
	No
	Yes
	No

	Item3:Beam management enhancement
	Item3a: L1-SINR measurement
	No
	No
	No

	
	Item3b: BFR for Scell
	No
	No
	No

	
	Item3c: DL/UL beam indication with reduced latency and overhead
	No
	No
	No

	Item4: Full TX power UL transmission
	No
	No
	No

	Item5: Low PAPR RS
	FFS
	FFS
	No


[bookmark: _GoBack] In this contribution, initial simulation results for Type II codebook PMI test cases provided.
2. Simulation assumption
1. Table 1 Simulation assumptions for Type II PMI (FDD)
	Parameter
	Unit
	Value

	Bandwidth
	MHz
	10

	Subcarrier spacing
	kHz
	15

	Duplex Mode
	
	FDD

	Propagation channel
	
	TDLC 300ns,5Hz

	Antenna configuration
	
	1. High XP 16 x 2，16x4
         (N1,N2) = (4,2)
         (O1,O2) = (4,4)

	MCS
	
	13

	Rank
	
	1/2/3/4

	Beamforming Model
	
	As specified in Annex B2.3B.4A [2]

	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 3 (4,-)

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

	
	CSI-RS
interval and offset
	slot
	10/1

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

	
	Number of CSI-RS ports (X)
	
	16

	
	CDM Type
	
	FD-CDM2

	
	Density (ρ)
	
	1

	
	First subcarrier index in the PRB used for CSI-RS (k0, k1, k2, k3 )
	
	Row 12
(0,2,4,6)

	
	First OFDM symbol in the PRB used for CSI-RS (l0, l1)
	
	(12,-)

	
	CSI-RS
interval and offset
	
	10/1

	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
	
	PMI feedback
Fix MCS, RI

	cqi-FormatIndicator
	
	Wideband

	pmi-FormatIndicator  
	
	Subband

	Sub-band Size
	RB
	8

	csi-ReportingBand
	
	1111111

	CSI-Report interval and offset
	slot
	5/1

	aperiodicTriggeringOffset
	
	0

	Codebook configuration
	Codebook Type
	
	Type I, Type II, Enhanced Type II

	
	NumberOfBeams
	
	1,2,4,6

	
	NPSK
	
	4,8

	
	SubbandAmplitude
	
	 ‘ON’

	Physical channel for CSI report
	
	PUSCH

	CQI/RI/PMI delay 
	ms
	8

	Maximum number of HARQ transmission
	
	4

	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 eNB downlink before slot#(n+3).
Note 3:	Randomization of the principle beam directions shall be used as specified in Annex B.2.3B.4A of TS 36.101 with Relative power ratio (p) equals to 1.



Table 2: paraCombination_r16 configuration (layer v =1, 2)
	parameter
	paraCombination_r16=1
	paraCombination_r16=4
	paraCombination_r16=6

	L
	2
	4
	4

	
	1/4
	1/4
	1/2

	
	1/4
	1/2
	1/2

	K0
	2
	8
	16




3. Initial simulation results 
16x2 rank1

Figure 1 and table 1 below summarize Absolut throughput performance under 16Tx rank1 cases with different codebook configurations.

[image: ]
Figure 1: PMI performance with Type I, Type II and Type II enhance codebook (16Tx Rank1 case)

Table 1: SNR points summary for 16QAM Rank1 case
	
	Type I
	Type II 
	Enhanced Type II with
ParaCombination_r16=1
	Enhanced Type II with paraCombination_r16=4

	SNR point at 60% throughput
	-2.0
	-0.5
	-3.1
	--

	SNR point at 70% throughput
	-0.8
	0.9
	-1.7
	-3.8

	SNR point at 80% throughput
	0.8
	2.9
	-0.5
	-2.1




16x2 rank2
Figure 2 and table 3 below summarize Absolut throughput performance under 16Tx rank2 cases with different codebook configurations.
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Figure 2 PMI performance with Type I, Type II and Type II enhance codebook (16Tx Rank2 case)

Table 2: SNR points summary for 16QAM Rank2 case

	
	Type I
	Type II 
	Enhanced Type II with
ParaCombination_r16=1
	Enhanced Type II with paraCombination_r16=4
	Enhanced Type II with paraCombination_r16=6

	SNR point at 60% throughput
	4.1
	7.5
	5.3
	4.1
	1.2

	SNR point at 70% throughput
	5.6
	9.2
	7.6
	6.1
	3.1

	SNR point at 80% throughput
	7.8
	11.2
	9.5
	8.0
	4.8



4. Conclusion
In this contribution, we provide preliminary simulation results for Type II enhanced codebook. 
We can observe that with Enhanced Type II with paraCombination_r16=6 achieve better performance than other case meanwhile UE processing complexity and reporting overhead increased. 
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