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[bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
In this contribution we discuss the CSI requirements for scenarios with larger than 8, and up to 32 antenna ports. In Rel-15 the PMI reporting requirements were set for up to 8 CSI-RS antenna ports for FR1 and up to 2 CSI-RS antenna ports for FR2. In Rel-16 the target is to further increase support for up to 32 antenna ports. This paper proposes test cases to cover a higher number of CSI-RS antenna ports than what has already been standardized.
Discussion
Supported CSI-RS antenna configurations
The supported CSI-RS antenna ports specified in TS38.214 Table 5.2.2.2.1-2 [1] looks as following. 


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)



Given that some antenna array configurations will be more common than others it would be preferable to prioritize and select a few test cases instead of setting requirements for every single antenna configuration. Furthermore, the greater number of ports supported, the greater number of antenna configurations and permutations can be made. Thus, the selection should be made based on the most likely deployed antenna array configurations. 
For 16 CSI-RS ports scenario, there are two possible configurations. However (N1, N2) = (8, 1) does not use 2D PMI codebook. Therefore, we prefer to choose (N1, N2) = (4, 2) from functional test point of view. For 32 CSI-RS ports scenario, if we choose 2D PMI codebook, the possible configuration is (4, 4) or (8, 2). 
Proposal 1: Prioritize antenna configuration (4,2) for 16 ports CSI-RS and for 32 ports prioritize (4,4), and (8,2).
The detailed simulation setup should be discussed further. 
Conducted requirements
Given that in practice it is very difficult to test radiated requirements for more than 2 ports it should be noted that these new requirements with the number of ports exceeding 8 should solely be tested with the conducted tests, i.e., limit the testing to FR1.
Proposal 2: Introduce new CSI requirements supporting more than 8 CSI-RS antenna ports for conducted requirements (FR1) only
Scope of Rel-16 CSI reporting requirements
In Rel-15 the CSI framework of testing included tests for CQI (static, wideband, and subband), PMI, and RI. From the new Rel-16 WID for NR_enh-perf [2] CSI requirement mentions only PMI and CRI testing. CSI-RS resource indicator (CRI) is one of the CSI reporting quantities where UE reports the CSI-RS resource ID with the strongest L1-RSRP. In RRM, RAN4 has already introduced L1-RSRP reporting requirements using CRI-RSRP as the reporting quantity. We think the L1-RSRP reporting requirements in RRM is enough to verify the CRI reporting and therefore there should not be needed in Rel-16 to introduce a new test suite with requirements for CRI testing. Note RAN4 has specified CRI reporting requirements for LTE FD-MIMO, but LTE FD-MIMO has no mechanism to report L1-RSRP and therefore no L1-RSRP reporting requirements are specified. 
Regarding the PDSCH demodulation performance for CSI-RS antenna ports more than 8, the corresponding PDSCH demodulation performance can be implicitly verified by the PMI tests where it checks the followed PMI performance. we don’t think RAN4 need to specify a new PDSCH demodulation requirements assuming CSI-RS ports with 8 or more.
Proposal 3: Introduce new CSI test cases only for PMI testing.
Conclusion
In this contribution, we provide our views on what new CSI requirements should standardized within the scope of Rel-16. 
Proposal 1: Prioritize antenna configuration (4,2) for 16 ports CSI-RS and for 32 ports prioritize (4,4), and (8,2).
Proposal 2: Introduce new CSI requirements for conducted requirements (FR1) only.
Proposal 3: Introduce new CSI test cases only for PMI testing.
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