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In last RAN4 meeting, list of test cases has been captured in WF [1]:
	· Static CQI test cases
· Test 1: FR1 FDD   10MHz &15kHz ,  2*2, 2*4
· Test 2: FR1 TDD    40MHz&30kHz,   2*2, 2*4
· Test 3: FR2 100MHz& 120kHz, 2*2
· Wideband fading CQI test cases
· Test 1: FR1 FDD   10MHz &15kHz ,  2*2, 2*4
· Test 2: FR1 TDD    40MHz&30kHz,   2*2, 2*4
· Test 3: FR2 100MHz& 120kHz, 2*2
· Wideband PMI test cases
· Test 1: FR1 FDD   10MHz &15kHz ,  8*2, 8*4
· Test 2: FR1 TDD    40MHz&30kHz,   8*2, 8*4
· Test 3: FR2            100MHz& 120kHz, 2*2
· 4Tx PMI test cases  (FFS for wideband or sub-band)
· Test 1: FR1 FDD   10MHz &15kHz ,  4*2, 4*4
· Test 2: FR1 TDD    40MHz&30kHz,   4*2, 4*4
· Sub-band CQI test cases (2nd priority)
· Test 1: FR1 FDD  10MHz&15kHz, 2*2,2*4
· Test 2: FR1 TDD   40MHz&30kHz, 2*2,2*4
· RI test
· Test 1: FR1 FDD   10MHz&15kHz, 2*2,4*4 
· Test 2: FR1 TDD   40MHz&30kHz, 2*2,  4*4
· Test 3: FR2  100MHz&120kHz, 2*2


In this contribution, several open issues were discussed:
· Test scope
· Common parameters
· CSI-RS configuration
· CSI feedback delay
Discussion
Test Scope
Semi-persistent CSI report and semi-persistent CSI-RS resources
Based on RAN4#80 agreed UE feature list, SP CSI reporting is optional meanwhile SP CSI-RS is mandatory with capability signalling.
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For test scope, it’s still FFS whether introduce test cases for SP CSI reporting type and SP CSI-RS resources. From network scheduling flexibility perspective, supporting flexible and configurable CSI reporting types and CSI-RS resource setting is important, it’s better to cover all the types in Rel-15. Furthermore, test case for aperiodic CSI-RS resource configuration can be treated as functionality test cases. Test requirements and test configurations from test cases with periodic CSI-RS resource configurations can be reused. From RAN4 work load aspect, no additional test effort and simulation work required.
Proposal1: Introduce CSI test case(s) covering SP CSI-RS resources with 2nd priority in Rel-15. For CSI reporting type only focused on aperiodic and periodic CSI reporting in Rel-15.
Reporting content
It’s still FFS whether introduce CRI/CSI test cases in Rel-15, also still FFS whether covering CRI/L1-RSRP in RRM or CSI test cases.
In NR, CSI consists of Channel Quality Indicator (CQI), precoding matrix indicator (PMI), CSI-RS resource indicator (CRI), layer indication (LI), rank indication (RI) and/or L1-RSRP. 
For CRI, it’s quite beneficial for Hybrid beam forming operation:
· Operation 1: Used for hybrid PMI reporting, combined with PMI report
· Operation 2: Used for beam management, combined with L1-RSRP report 
One of key features introduced in NR is massive MIMO (Hybrid beamforming) to improve data transmission and cell coverage which applied for high frequency in FR1 i.e. above 2.6GHz and FR2.
In order to facilitate hybrid beam operation, we preferred to introduce both CRI/CSI test case and CRI/L1-RSRP test cases.
CSI reporting content
In NR, CSI consists of Channel Quality Indicator (CQI), precoding matrix indicator (PMI), CSI-RS resource indicator (CRI), layer indication (LI), rank indication (RI) and/or L1-RSRP. 
For CRI, it’s quite beneficial for Hybrid beam forming operation:
· Operation 1: Used for hybrid PMI reporting, combined with PMI report
· Operation 2: Used for beam management, combined with L1-RSRP report 
In order to facilitate hybrid beam operation, we preferred to introduce both CRI/CSI test case and CRI/L1-RSRP test cases.
P2: Introduce both CRI/CSI test case and CRI/L1-RSRP test cases in Rel-15.
Common parameters
The major purpose of CSI test cases is to verify UE reporting accuracy of CSI contents, the other physical features and variable configurations can be verified in UE demodulation requirements. We propose to follow the assumption of demodulation and try to select only one configuration if several configurations used in demodulation test cases.
P3: Common parameter for CSI test given in table below
	Parameters
	Configurations

	PDSCH scheduling

	· PBCH overhead: Skip scheduling PDSCH for PBCH slot i.e. slot 0 per radio frame (10ms periodicity)
· Mapping type: PDSCH mapping type A
· Bundling size: 2 PRB bundling
· Precoding model: specific to test cases with codebook configurations

	Control symbols assumption
	· FR1: Symbols #0 and 1 in each slot
· FR2: Symbol #0 in each slot
· Do not schedule PDSCH in in control symbols duration

	DMRS

	· Type: Type 1 DMRS
· Length:  1 additional DMRS symbol
· between DMRS and data for rank 1/2: No FD

	TRS
	Slots pattern, with offset 0 slot, Bandwidth: full BWP,0 dB boosting

	PTRS
	· FR1: PTRS is not configured 
· FR2: port 1, per 2PRB in frequency domain, per symbol in time domain

	Special sub-frame assumption
	skip scheduling PDSCH in special sub-frames

	RV sequence
	{0,2,3,1} only valid for PMI test cases, no HARQ retransmission for CQI and RI test cases



TDD configurations 
Several configurations can be verified in demodulation test cases, for CSI test cases, using only one configuration each SCS to simplify test case design, meanwhile we also need to consider compact pattern to facilitate CSI feedback in UL sub-frames. With above considerations, below DL-UL configuration proposed:
P4: Using below TDD DL-UL configuration for CSI test cases
· FR1 30kHz SCS: DDDSU, S=10D:2G:2U
· FR2 120kHz SCS: DDSU, S=11D+3G
 CSI computation delay and gNB emulator scheduling delay assumption
As agreed in TS38.214, for periodic CSI feedback, CSI computation delay agreed as no less than 4ms corresponding to scalable number of slot pending on numerology. For gNB emulator scheduling delay, we can assume same value as UE side 4 ms.
P5: Periodic CSI feedback delay can be assumed as below:
· Minimum CSI computation delay 4ms
· Minimum gNB emulator scheduling delay 4ms
Then for periodic CSI feedback, CSI delay between CSI-RS reference sub-frame and corresponding scheduling PDSCH followed CSI feedback from reference sub-frame should no less than 8ms pending on TDD DL-UL configuration. 
· For FDD, CSI delay 8ms (4ms for UE computation, 4ms for gNB emulator scheduling)
· For TDD, pending on DL-UL configuration, 8ms ~12ms 
 For aperiodic CSI feedback, CSI computation time defined in TS38.214 5.4 pending on whether CSI multiplexed with ACK/PUSCH , CPUs occupied conditions, different Z and Z’ values applied as defined in table 5.4-1 and 5.4-2.
P6: Aperiodic CSI feedback delay followed the definition in TS38.214 5.4, assuming same processing delay for UE computation and gNB emulator processing delay.
CSI-RS configuration
Based on agreed test case list, 2Tx, 4Tx and 8Tx CSI-RS ports will be configured for CSI test cases. Based on Table 7.4.1.5.3-1: CSI-RS locations within a slot in TS38.211, below configuration can be used for CSI-RS ports:
	Parameters
	2 Ports
	4 ports 
	8 ports

	nrofPorts	
	2
	4
	8

	firstOFDMSymbolInTimeDomain
	5
	5
	5

	firstOFDMSymbolInTimeDomain2
	N.A
	N.A
	N.A

	cdm-Type
	fd-CDM2
	fd-CDM2
	cdm4-FD2-TD2

	density
	1
	1
	1


For CSI-RS periodicity and slot offset, we proposed to fix with 5ms periodicity and slot offset =1:


,
Conclusion
In this contribution, preliminary views for the scope of UE CSI requirements were provided.
CSI scope
P1: Introduce CSI test case(s) covering SP CSI-RS resources with 2nd priority in Rel-15. For CSI reporting type only focused on aperiodic and periodic CSI reporting in Rel-15.
P2: Introduce both CRI/CSI test case and CRI/L1-RSRP test cases in Rel-15.
Test set-up
P3: Common parameter for CSI test given in table above.
P4: Using below TDD DL-UL configuration for CSI test cases
· FR1 30kHz SCS: DDDSU, S=10D:2G:2U
· FR2 120kHz SCS: DDSU, S=11D+3G
CSI feedback delay

P5: Periodic CSI feedback delay can be assumed as below:
· Minimum CSI computation delay 4ms
· Minimum gNB emulator scheduling delay 4ms
P6: Aperiodic CSI feedback delay followed the definition in TS38.214 5.4, assuming same processing delay for UE computation and gNB emulator processing delay.
CSI-RS configuration
P7: using below RRC configurations for CSI-RS port IE mapping:
	Parameters
	2 Ports
	4 ports 
	8 ports

	nrofPorts	
	2
	4
	8

	firstOFDMSymbolInTimeDomain
	5
	5
	5

	firstOFDMSymbolInTimeDomain2
	N.A
	N.A
	N.A

	cdm-Type
	fd-CDM2
	fd-CDM2
	cdm4-FD2-TD2

	density
	1
	1
	1


P8: For CSI-RS periodicity and slot offset, we proposed to fix with 5ms periodicity and slot offset =1:
· 

,
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2 - 33b   (New  FG)  SP CSI - RS   1. Support SP CSI - RS    2 - 1  Yes   Type 4  No  Yes    RAN1  FFS on the  mandatory or  optional  Mandatory  with  capability  signaling  

2 - 33c   (New  FG)  SP CSI - IM  2. Support SP CSI - IM   2 - 1  Yes   Type 4  No  Yes    RAN1  FFS on the  mandatory or  optional  Optional  with  capability  signaling  

 


