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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


 In this contribution, test case design for PMI test cases with enhanced Type II codebook provided.
2. Discussion
Rel-16 Type II codebook construction
Rel-16 Type II  Precoders for a layer is given by size-matrix 
·  #SD dimensions
·  #FD dimensions
· Precoder normalization: the precoding matrix for given rank and unit of  is normalized to norm 1/sqrt(rank) 
	1. Spatial domain (SD) compression
·  spatial domain basis vectors (mapped to the two polarizations, so  in total) selected
· Compression in spatial domain using  , where  are orthogonal DFT vectors (same as Rel. 15 Type II)
2. Frequency-domain (FD) compression
· Compression via , where  are  size- orthogonal DFT vectors 
· Number of FD-components  is configurable
3. Linear combination by   (for a layer)
·   is composed of linear combination coefficients




Rel-16 Type II codebook construction consists of below parameters:
· n1-n2-codebookSubsetRestriction-r16 : (N1,N2), (O1, O2), PCSI_RS
· Total number of antenna ports P = 2N1N2 which supporting 4, 8, 12,16,24 and 32 ports for Type II codebook
· (N1,N2), (O1,O2) as in table below 


Table 5.2.2.2.1-2: Supported configurations of and 
	
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)



· numberOfPMISubbandsPerCQISubband: R =1 or 2
· paramCombination-r16:L,  and 
· L: number of beams
· : compression factor in spatial domain 
· : compression factor in frequency domain
[bookmark: _Ref21610708]Table 5.2.2.2.5-1: Codebook parameter configurations for   and 
	paramCombination-r16
	
	
	

	
	
	
	
	

	1
	2
	¼ 
	1/8 
	¼ 

	2
	2
	¼ 
	1/8
	½ 

	3
	4
	¼ 
	1/8
	¼ 

	4
	4
	¼ 
	1/8
	½ 

	5
	4
	¼ 
	¼ 
	¾

	6
	4
	½ 
	¼ 
	½ 

	7
	6
	¼ 
	- 
	½ 

	8
	6
	¼ 
	-
	¾ 



In order to take a comparable performance compared to Rel-15 NR Type I and Type II PMI test cases, we proposed to use 16 CSI-RS ports with (N1,N2) = (4,2) as starting points. For number of PMI sub-bands perCQI band, we suggest to take R =2. Regarding paramCombination-r16, we recommend to take value 6, with this configuration, we can maximize number of candidate codebooks. From UE processing respective, this requires maximum UE calculation complexity and acts like a pressure test.
Proposal 1: Introduce PMI test cases with enhanced Type II codebook with below parameters:
· Number of CSI-RS ports: 16 ports with (N1,N2) = (4,2) and (O1, O2)  = (4,4)
· numberOfPMISubbandsPerCQISubband: R =2
· paramCombination-r16: 6, with L =4, pv =1/2, 
Test metric 
Proposal 2: For test metric, two alternatives can be considered：
· Alt 1: Relative Throughput ration between follow PMI and random PMI
· Alt 2： Relative throughput ratio with following PMI between enhanced Type II codebook and Rel-15 Type II codebook 
Beam-steering model 
For 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 further extend applied for L beams 


· 
 beam index
· 
， relative power of the l beam compared to first beam
· 

, total power scaling factor 
For simplicity, the power of beams can be fixed as equivalent to first beams then beam steering model can as follow


Proposal 3: Taking beam steering approach as specified in B.2.3B.4A of TS36.101 as staring point with further extension applicable for number of L beams 


MCS&Rank
Proposal 4: 16QAM ½ with rank2 can be selected as starting point.
Other test parameters
For other test parameters, we can reuse test parameters from Rel-15 NR PMI test cases as starting points.
Proposal 5: Reuse test parameters from Rel-15 NR PMI test cases as starting points.
3. Conclusion
In this contribution, test case design for PMI test cases with enhanced Type II codebook provided.
Proposal 1 (Codebook construction): Introduce PMI test cases with enhanced Type II codebook with below parameters:
· Number of CSI-RS ports: 16 ports with (N1,N2) = (4,2) and (O1, O2)  = (4,4)
· numberOfPMISubbandsPerCQISubband: R =2
· paramCombination-r16: 6, with L =4, pv =1/2, 
Proposal 2 (Test metric): two alternatives can be considered：
· Alt 1: Relative Throughput ration between follow PMI and random PMI
· Alt 2： Relative throughput ratio with following PMI between enhanced Type II codebook and Rel-15 Type II codebook 
Proposal 3 (Beam steering model): Taking beam steering approach as specified in B.2.3B.4A of TS36.101 as staring point with further extension applicable for number of L beams 



· 
 beam index
· 
， relative power of the l beam compared to first beam
· 

, total power scaling factor 

Proposal 4 (MCS and Rank): 16QAM ½ with rank2 can be selected as starting point.
[bookmark: _GoBack]Proposal 5 (other test parameters): Reuse test parameters from Rel-15 NR PMI test cases as starting points.
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