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Introduction
A dedicated specification was assigned for NR UE performance requirements as 38.101-4. The target competition time for Rel-15 NR performance part is RAN#82 in Dec 2018. In this contribution, preliminary views for UE PMI requirements were provided.
Discussion
For PMI reporting, 4 types of codebook structure were introduced for different applicable scenarios (SU-MIMO/MU-MIMO, single panel/multi-panels):
· Type I–Single panel codebook: similar as LTE eFD-MIMO Class A codebook (single Beam and co-phasing selection)
· Type I–Multi panel codebook: further extended with inter-panel co-phasing selection for multi panels Ng = (2 or 4)
· Type II codebook: similar as LTE eFD-MIMO Advanced codebook with multi-beam linear combinations
· Type II Port Selection Codebook
Different codebook structures correspond to different deployment scenario and beamforing scheduled schemes. Only Type 1-single panel codebook was mandatory in Rel-15. It’s agreed in last RAN4 meeting, in Rel-15 only focused on single panel codebook for introducing PMI test cases.
For Type I–Single panel codebook, test metric and beam-forming mode for LTE Rel13 FDMIMO Class A PMI test cases can be reused as a starting point. 
Test metric: Similar as LTE, relative throughput ratio between following PMI and random PMI under fixed reference channel can be used. Regarding test point, FFS pending on performance difference for the introduced test cases.
Proposal 1: Reusing Test metric as LTE, relative throughput ratio between followed PMI and random PMI under FRC
· 

· FFS for test point


Number of ports: for Type I–Single panel codebook, {2, 4, 8, 12, 16, 24, 32} ports supported in Rel-15. Also following UE feature list, FR1 mandatory supported 8Tx wideband codebook and 4Tx ports for sub-band codebook, for other number of ports belong to UE capability. We proposed to introduce test cases based on UE capability: i.e. 8 ports/32 ports for single PMI test cases and 4 ports/16 ports multiple PMI test cases
In order to construct Type I–Single panel codebook, below RRC parameters need to be configured: 
· Number of ports in vertical/horizontal directions: (N1,N2)
· Oversampling rate: (O1,O2)
· CodebookMode: 1/2
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Proposal 2: Introducing below PMI test cases:
· Single PMI test case: 
· Test 1 a: 8 ports, ‘periodic or ‘semi-persistent’ CSI, (N1,N2) = (2,2) and (O1,O2) = (4,4), CodebookMode 1/2 (Rank1)
· Test 1 b: 32ports, ‘periodic or ‘semi-persistent’ CSI, (N1,N2) = (4,4) and (O1,O2) = (4,4), CodebookMode 1/2 (Rank1)
· Note1: pending on UE capability of supported port number, pass test 1a or 1b.
· Note 2: Pending on UE capability of supporting ‘semi-persistent’ CSI report and NZP-CSI resources, to configure CSI and NZP CSI-RS resources type either periodic or persistent.
· Multiple PMI test case: 
· Test 2a: 4 ports, aperiodic CSI report, (N1,N2) = (2,1) and (O1,O2) = (4,-), CodebookMode 1 (Rank2)
· Test 2b: 16 ports, aperiodic CSI report, (N1,N2) = (4,2) and (O1,O2) = (4,4), CodebookMode 1 (Rank2)
· Note: pending on UE capability of supported port number, pass test 2a or 2b.
Beam forming model: similar as LTE, beam steering approach can be used to randomize main beam directions in both horizontal and vertical directions.
Proposal 3: beam steering approach can be used to randomize main beam directions
A detailed test set-up proposed in table below for Type-Single panel codebook test
	Parameter
	Unit
	Single PMI  Test 1a
	Single PMI  Test 1b
	Multiple PMI test 2a
	Multiple PMI test 2b

	System parameter

	Bandwidth/SCS
	MHz/kHz
	10MHz/15kHz (FDD)
40MHz/30kHz (TDD)
	10MHz/15kHz (FDD)
40MHz/30kHz (TDD)
	10MHz/15kHz (FDD)
40MHz/30kHz (TDD)
	10MHz/15kHz (FDD)
40MHz/30kHz (TDD)

	Transmission Scheme
	
	1
	1
	1
	1

	Duplex Mode
	
	FDD &TDD
	FDD &TDD
	FDD &TDD
	FDD &TDD

	DLUL configuration (TDD)
	
	FFS
	FFS
	FFS
	FFS

	Propagation channel
	
	TDL A (30 ns), 10Hz
	TDL A (30 ns), 10Hz
	TDL C (300ns), 10Hz
	TDL C (300ns), 10Hz

	Correlation and antenna configuration
	
	8 ports
(N1,N2) = (2,2)
8*2 XP High
8*4 XP High

	32 ports
(N1,N2) = (4,4)
32*2 XP High
32*4 XP High
	4 ports
(N1, N2) = (2,1)
4*2 XP High
4*4 XP High
	16 ports
(N1, N2) = (4,2)
16*2 XP High
16*4 XP High

	CSI-RS resource setting

	ResourceConfigType
	
	Periodic or persistent
	Periodic or persistent
	aperiodic
	aperiodic

	CSI-RS/CSI-IM periodicity and slot offset
	
	FFS
	FFS
	FFS
	FFS

	NZP CSI-RS ports
	
	8 port {3000,….,3007}

	32 port {3000,….,3031}

	4 port {3000,…,3003}
	16 port {3000,…,3015}

	NZP CSI-RS configuration
CDM type/CSIRS resource mapping/CSI-RS-Density
	
	CDM4,density 1 (row 9)
	FD-CDM2
,density 0.5 (row 16)
	FD-CDM2 density 1 (row 4)
	CDM4,density 1 (row 12)

	CSI-IM configuration
	
	FFS
	FFS
	FFS
	FFS

	CSI report setting

	reportConfigType
	
	Periodic or persistent
	Periodic or persistent
	aperiodic
	aperiodic

	(N1,N2)
	
	(2,2)
	(4,4)
	(2,1)
	(4,2)

	(O1,O2)
	
	(4,4)
	(4,4)
	(4,1)
	(4,4)

	CodebookMode
	
	1/2
	1/2
	1
	1

	Reporting interval
	
	FFS
	FFS
	FFS
	FFS

	Codebook Restriction
	
	FFS
	FFS
	FFS
	FFS

	Reporting granularity
	
	Single PMI reporting
	Single PMI reporting
	Multiple PMI reporting
	Multiple PMI reporting

	Physical channel for reporting
	
	PUSCH
	PUSCH
	PUSCH
	PUSCH

	Rank &MSCS
	
	Rank1
	Rank1
	Rank2
	Rank2



Followed above configurations, we provided initial simulation results under: FDD 10MHz &15kHz
· 8Tx single PMI – MCS13 Rank1
· 4Tx multiple PMI
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Figure 1: Absolute TP vs SNR for 8Tx single PMI
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Figure 2: Relative throughput ratio for 8Tx single PMI

[bookmark: _GoBack]To be updated for multiple PMI cases
Conclusion
In this contribution, preliminary views for UE PMI requirements (Type I single panel codebook) were provided.
Proposal 1: Reusing Test metric as LTE, relative throughput ratio between followed PMI and random PMI under FRC for Type 1 single panel codebook
· 

· FFS for test point
Proposal 2: Introducing below PMI test cases :
· Single PMI test case: 
· Test 1 a: 8 ports, ‘periodic or ‘semi-persistent’ CSI, (N1,N2) = (2,2) and (O1,O2) = (4,4), CodebookMode 1/2 (Rank1)
· Test 1 b: 32ports, ‘periodic or ‘semi-persistent’ CSI, (N1,N2) = (4,4) and (O1,O2) = (4,4), CodebookMode 1/2 (Rank1)
· Note1: pending on UE capability of supported port number, pass test 1a or 1b.
· Note 2: Pending on UE capability of supporting ‘semi-persistent’ CSI report and NZP-CSI resources, to configure CSI and NZP CSI-RS resources type either periodic or persistent.
· Multiple PMI test case: 
· Test 2a: 4 ports, aperiodic CSI report, (N1,N2) = (2,1) and (O1,O2) = (4,-), CodebookMode 1 (Rank2)
· Test 2b: 16 ports, aperiodic CSI report, (N1,N2) = (4,2) and (O1,O2) = (4,4), CodebookMode 1 (Rank2)
· Note: pending on UE capability of supported port number, pass test 2a or 2b.
Proposal 3: beam steering approach can be used to randomize main beam directions
Furthermore, a detailed test set-up was proposed and initial simulation results provided.
Reference
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