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Introduction
In RAN4#86 Meeting (Feb. 2018), we have provided our preliminary view on the scope of the NR UE performance requirements, and raised a number of questions to trigger the discussion on this topic [1]. In this contribution, we further discuss the scope of the NR UE CSI feedback performance requirements.
Discussion
In our parallel contribution [2], we provide our views on the NR UE performance requirements scenarios and focus on the general scope of requirements and target scenarios. In this contribution, we address more detailed aspects of NR UE CSI reporting performance requirements.
In RAN4 #86bis initial agreements on the scope of NR UE CSI performance requirements were reached [3]:
	· Define the following NR UE performance requirements
· CSI reporting requirements
· CQI reporting
· PMI reporting
· RI reporting
· FFS for: CRI reporting; CRI/L1-RSRP reporting; LI reporting
· Other open issues (for information)
· CQI reporting
· Test metrics
· Wideband/Subband CQI tests
· CQI tables
· PMI reporting
· Test metrics
· Wideband/Subband PMI tests
· Number of APs
· Codebook types
· RI reporting



In our view, the CSI reporting performance requirements which are needed to be specified are listed in Table 1 below.
Table 1: NR UE CSI reporting performance requirements
	Question
	Comments

	Types of requirements and test purposes
	The CSI tests should ensure sufficient test coverage of the key NR CSI reporting features. The test should focus on the mandatory set of features.
The following types of CSI reporting requirements shall be considered:
· Channel quality indicator (CQI) reporting 
· Precoding matrix index (PMI) reporting
· Rank indication (RI) reporting 
· CSI-RS resource indicator (CRI) reporting
· Strongest layer indication (LI) reporting
· CRI/L1-RSRP reporting

	Key features to be tested
	CSI reporting tests should aim to verify the following features:
General
· Define test cases to cover different CSI reporting configuration: periodic, semi-persistent, and aperiodic.
CQI Tests
· Define Wideband CQI tests:
· Define CQI tests that a single CQI is reported for each codeword for the entire CSI reporting band. 
· Define Subband CQI tests: 
· Define CQI tests that one CQI for each codeword is reported for each subband in the CSI reporting band;
· For subband mode, there are different possible/configurable subband sizes depending on the total number of PRBs in the carrier bandwidth. Define CQI tests for different subband sizes (in terms of number of PRBs).
· Define CQI tests considering two 4-bit CQI tables, respectively:
· Maximum modulation order 64QAM;
· Maximum modulation order 256QAM.
· Need to consider different target BLER requirements for CQI tests for URLLC.
PMI Tests
· Define Wideband PMI tests:
· Define PMI tests that a single PMI is reported for the entire CSI reporting band. 
· Define Subband PMI tests: 
· Except cases with 2 antenna ports, define PMI tests that a single wideband indication is reported for the entire CSI reporting band and one subband indication is reported for each subband in the CSI reporting band;
· For cases with 2 antenna ports, define PMI tests that a PMI is reported for each subband in the CSI reporting band;
· Define PMI tests considering different subband sizes (in terms of number of PRBs).
· Define PMI test for up to 32 CSI-RS antenna ports
· Define tests cases for different codebooks
RI Tests
· Define RI tests:
· Define accuracy RI reporting tests that are determined by the relative increase of the throughput obtained by transmitting based on the reported rank compared to that based on a fixed rank. 
Other Issues:
· Study and compare the throughput performance difference with and without accurate strongest layer indicator applied, in order to justify if the throughput performance difference is large enough for tests.
· CRI/L1-RSRP reporting is introduced in NR CSI feedback for beam management purpose. The time domain behavior of the reporting is indicated by the higher layer parameter “reportConfigType” and can be set to aperiodic, semi-persistent, or periodic. It is necessary to firstly study the viable assumptions and metric for L1-RSRP reporting tests. One option could be to align with the assumptions and metric determined by the RRM RSRP performance test. Since the discussion of L1-RSRP test methodology is on-going from the RRM perspective, such as if delay requirements are needed and if it would be included in the core and/or performance parts. From CSI feedback performance requirement perspective, it needs to align with the outcome of the RRM discussion to avoid duplicated work.
· For interference measurement, the CSI-IM resource based measurement should be prioritized.
· Different “MeasRestrictionConfig-time-channel” and “MeasRestrictionConfig-time-interference” settings need to be considered to specify parameters to enable configuration of time domain measurement restriction for channel and interference.



Proposal 1:	Since the discussion of L1-RSRP test methodology is on-going from the RRM perspective, such as if delay requirements are needed and if it would be included in the core and/or performance parts. From CSI feedback performance requirement perspective, it needs to align with the outcome of the RRM discussion to avoid duplicated work. 

Proposal 2:	Considering the time limit, we propose to prioritize the CQI/PMI/RI test definition for NR UE CSI reporting requirements, and focus on the key performance requirement tests for essential CSI feedback functionalities. Meanwhile, additional CRI reporting requirements and studies on LI reporting can be considered with second priority.

For CQI/PMI/RI tests definition to cover the key performance requirement tests for essential CSI feedback functionalities, Table 2 lists the initial simulation assumption parameters for the prioritized CQI/PMI/RI tests definition to choose from.
Table 2 Test parameters for CSI reporting performance requirements
	Parameters
	FR1
	FR2

	CBW[MHz]/SCS[KHz]
	10MHz/15KHz
20MHz/30KHz
	100MHz/120KHz

	Modulation
	QPSK, 16QAM, 64QAM, 256QAM
	QPSK, 16QAM, 64QAM

	Rank
	1, 2, 3, 4
	1, 2

	  PTRS presence
	OFF
	ON

	CSI-RS Type
	- NZP CSI-RS for channel measurement
- CSI-IM for interference measurement
	- NZP CSI-RS for channel measurement 
- CSI-IM for interference measurement

	CSI type
	Type I single-panel
	Type I single-panel

	PMI frequency granularity
	Wideband
	Wideband

	CQI frequency granularity
	Wideband
	Wideband

	Number of Tx CSI-RS ports
	4, 8
	2, 4

	Number of Rx ports
	2, 4
	2



Proposal 3:	Considering use of the initial simulation parameters listed in Table 2 for the prioritized CQI/PMI/RI tests.
Conclusion
[bookmark: _GoBack]In this contribution, we further discuss the scope of the NR UE CSI feedback performance requirements. We make the following proposals:

Proposal 1:	Since the discussion of L1-RSRP test methodology is on-going from the RRM perspective, such as if delay requirements are needed and if it would be included in the core and/or performance parts. From CSI feedback performance requirement perspective, it needs to align with the outcome of the RRM discussion to avoid duplicated work. 

Proposal 2:	Considering the time limit, we propose to prioritize the CQI/PMI/RI test definition for NR UE CSI reporting requirements, and focus on the key performance requirement tests for essential CSI feedback functionalities. Meanwhile, additional CRI reporting requirements and studies on LI reporting can be considered with second priority.

Proposal 3:	Considering use of the initial simulation parameters listed in Table 2 for the prioritized CQI/PMI/RI tests.
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