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1. Introduction
The latest work objectives for RAN4 leading Rel-16 performance requirements enhancement WI were updated in RAN#85 as below:
	UE demodulation and CSI reporting requirements:
· NR CA PDSCH normal demodulation and CA CQI reporting requirements for NR CA, EN-DC, NE-DC, NR-DC
· All NR CA normal demodulation and CA CQI reporting requirements are applicable to EN-DC, NE-DC, NR-DC with CA. For EN-DC and NE-DC, EUTRA performance will not be verified. For NR-DC, no specific requirements will be specified.
· Note: the work for CA CQI reporting requirements can be started from March 2020.
· NR FR1 CA PDSCH demodulation performance requirement with power imbalance
· Intra-band contiguous 2CC CA with 6dB power imbalance is assumed
· Requirements for the number of TX ports larger than 8 and up to 32
· Type of requirements: RAN4 should further decide if only PMI and/or CRI reporting needs to defined or both PMI and/or CRI reporting and PDSCH demodulation requirements are needed
· LTE-NR co-existence demodulation test cases for TDD mode
· Decide the applicable release for new UE requirements
BS demodulation requirements:
· To study the tests coverage of PUSCH requirements for 30% TP test point. Limited test cases will be introduced if the existing test coverage is insufficient. 
· Additional BS demodulation requirements
· For FR2 PUSCH 2T2R 16QAM, specify requirements for MCS lower than 16, considering the OTA testability limit, to replace the existing requirements for MCS 16. 


In last RAN4 meeting, RAN4 agreed to introduce PMI test case with Type II codebook besides 16Tx/32Tx PMI test cases for Type-I single panel codebook under performance enhancement WI.
In this contribution, we provide detailed test case design for PMI reporting with Type II codebook.
2. Discussion
NR Type II codebook is similar as LTE eFD-MIMO advanced codebook which targets to enable multi-beams with linear combinations. 
[image: ]

Codebook construction:
NR Type II codebook consists of below parameters
· (N1, N2): Number of antennas  in each direction per polarization 
· (O1, O2): Oversampling rate 
	
Number of 
CSI-RS antenna ports, 
	

	


	
	
	

	4
	(2,1)
	(4,1)

	8
	(2,2)
	(4,4) 

	
	(4,1)
	(4,1)

	12
	(3,2)
	(4,4)

	
	(6,1)
	(4,1)

	16
	(4,2)
	(4,4)

	
	(8,1)
	(4,1)

	24
	(4,3)
	(4,4)

	
	(6,2)
	(4,4)

	
	(12,1)
	(4,1)

	32
	(4,4)
	(4,4)

	
	(8,2)
	(4,4)

	
	(16,1)
	(4,1)


· L (numberOfBeams): number of beams, L =2 for P_CSI-RS = 4, L  {2,3,4} for P_CSI-RS >4
· 
Npsk (phaseAlphabetSize) : beam combining coefficient (phase) set size (QPSK or 8PSK), 
· subbandAmplitude：'true' or 'false' to enable/disable sub-band amplitude selection

In order to provide comparable performance with LTE, 16 Tx ports with (N1, N2) = (4, 2), (O1, O2) = (4, 4) can be taken as a starting point. Also considering the test complexity issue, L=2 with 2 beams can be selected.  For value of Npsk (phaseAlphabetSize) and subbandAmplitude configuration can be further discussed.

Proposal 1: For NR Type II codebook construction, using below configurations
· Number of ports: 16 Tx ports with (N1, N2) = (4,2) and (O1, O2) = (4,4)
· L (numberOfBeams): 2
· Npsk (phaseAlphabetSize) : FFS for beam combining coefficient (phase) set size, Npsk =4 can be taken for initial simulation purpose
· subbandAmplitude: FFS for  'true' or 'false' 

Beam steering model：

The multi-beam steering approach as specified in B.2.3B.4A of TS36.101 can be used as starting point to enable dual-cluster beam directions during the test with relative power ration (p) among two beams as equal to 1.


Proposal 2: Reusing beam steering approach with dual-cluster beams as as specified in B.2.3B.4A of TS36.101
· Relative power ratio among two beams can be fixed as 1 (p =1)

Test metric:

Proposal 3: For test metric, several approaches can be further considered: 
· Alt1 : TP ratio between following PMI under Type II codebook and following PMI under  Type-I single panel codebook
· Alt2: TP ratio between following PMI and rand PMI

Others parameter:

Proposal 4: below parameters can be used as starting point for initial summation purpose:
· MCS and rank: 16QAM ½, rank2
· MIMO correlation: XP High
· Channel model: TDLA30-5
[bookmark: _GoBack]3. Conclusion
In this contribution, detailed test case design for detailed test case design for PMI reporting with Type II codebook provided.
Proposal 1: For NR Type II codebook construction, using below configurations
· Number of ports: 16 Tx ports with (N1, N2) = (4,2) and (O1, O2) = (4,4)
· L (numberOfBeams): 2
· Npsk (phaseAlphabetSize) : FFS for beam combining coefficient (phase) set size, Npsk =4 can be taken for initial simulation purpose
· subbandAmplitude: FFS for  'true' or 'false' 

Proposal 2: Reusing beam steering approach with dual-cluster beams as as specified in B.2.3B.4A of TS 36.101
· Relative power ratio among two beams can be fixed as 1 (p =1)

Proposal 3: For test metric, several approaches can be further considered: 
· Alt1 : TP ratio between following PMI under Type II codebook and following PMI under  Type-I single panel codebook
· Alt2: TP ratio between following PMI and rand PMI

Proposal 4: below parameters can be used as starting point for initial summation purpose:
· MCS and rank: 16QAM ½, rank2
· MIMO correlation: XP High
· Channel model: TDLA30-35
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