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Introduction
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  (wideband)
· 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:
· CSI-RS Resource configuration
· CSI-RS resource periodicity and offset
· Test case design for measurement restriction
Discussion
CSI-RS configurations
In last RAN4 meeting, below configurations agreed for NZP CSI-RS configurations:
	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


There is still one remaining parameter for NZP CSI-RS resource mapping: “frequencyDomainAllocation”, we proposed to fix NZP CSI-RS resource in the middle of per PRB i.e. sub-carrier 6 with bit string 001000.


For CSI-IM Resource mapping, below parameters required: “CSI-IM-RE-pattern”, and “subcarrierLocation-p0/ symbolLocation-p0”. We proposed to configure   configured as (6, 8) with mapping patter 0. With this configuration, NZP CSI-RS resources and CSI-IM located in the middle of RBs within different OFDM symbols i.e. NZP CSI-RS resources started from symbol index 5 in time domain and CSI-IM resources started from symbol index 8.

For ZP CSI-RS configuration, we need to ensure CSI-IM REs fully overlapped with ZP CSI_RS REs, and then PDSCH transmission will skip CSI-IM REs to guarantee interference measurement estimation for CSI calculation.
	Number of ports of ZP CSI-RS 
	4

	ZP CSI-RS 
CDM Type
	FD-CDM2

	CSI-RS-Density
	1

	firstOFDMSymbolInTimeDomain
	8

	frequencyDomainAllocation
	001000


 
 Proposal 1: Using below configurations for NZP CSI-RS resources
	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

	frequencyDomainAllocation
	001000
	001000
	001000


Proposal 2: Using below configurations for CSI-IM resources
	CSI-IM-RE-pattern    
	Pattern 0

	CSI-IM-ResourceMapping
subcarrierLocation-p0/ symbolLocation-p0
	6/8



Proposal 3: Configure ZP CSI-RS to ensure CSI-IM REs fully overlapped with ZP CSI_RS REs:

	Number of ports of ZP CSI-RS 
	4

	ZP CSI-RS 
CDM Type
	FD-CDM2

	CSI-RS-Density
	1

	firstOFDMSymbolInTimeDomain
	8

	frequencyDomainAllocation
	001000



CSI-RS configuration periodicity and offset
In last RAN4 meeting, below processing delay assumption agreed:
	· CSI computation delay and gNB emulator scheduling delay assumption 
· Periodic CSI feedback delay can be assumed as below:
· Minimum CSI computation delay 4ms
· Minimum gNB emulator scheduling delay 4ms
·  Aperiodic CSI feedback delay followed the definition in TS38.214 5.4, assuming same processing delay for UE computation and gNB emulator processing delay.



For FR1 15kHz, 5slots with offset 1 slot can be configured for both CSI_RS resource and CSI-RS reporting.
For FR2 30 kHz, considering processing delay as 8ms for periodic CSI reporting and TDD DL-UL slot pattern with 7D1S2U (5ms periodicity), it’s better to configure CSI-RS resource and reporting periodicity as 5ms/10 slots to align with TDD DL-UL pattern and processing delay assumption.
For FR2 120kHz, DDSU was agreed as TDD pattern for CSI test cases, then in order to align with this pattern, the periodicity of CSI-RS should be multiple times of 4 slots. Meanwhile considering 8ms processing delay for periodic CSI reporting and around 24 slots for aperiodic CSI reporting, CSI-RS resource periodicity can be configured as 2.5ms/20 slots.
Proposal 4: For CSI-RS resource periodicity and slot offset: 
· FDD 15kHz: 5 slots/1 slot offset
· TDD 30kHz: 10 slots/1 slot offset
· TDD 120kHz:20slots/1 slot offset
Proposal 5: For CSI-RS reporting periodicity and slot offset: 
· FDD 15kHz: 5 slots/0 slot offset
· TDD 30kHz: 10 slots/9 slots offset
· TDD 120kHz:40slots/35 slots offset
CSI-RS computation delay
As captured in TS38.214 table 5.4-1 and 5.4-2 for aperiodic CSI reporting of minimum CSI reporting, for the case where CSI reporting multiplexed with ACK/NAK, (Z2,Z’2) in table 2 will be applied. Considering agreed TDD DL-UL pattern, UL resources limited, CSI reporting multiplexed with ACK/NACK is unavoided. Considering worst cases, , (Z2,Z’2) in table 2 will be applied. Based on such assumption and TDD DL_UL configurations, such delay can be calculated for aperiodic CSI reporting:
· For  FDD 15kHz: if the UE reports in an available uplink reporting instance at subframe SF#n based on PMI estimation at a downlink SF not later than SF#[(n-4)], this reported PMI cannot be applied at the eNB downlink before SF#[(n+4)].
· For TDD 30kHz: if the UE reports in an available uplink reporting instance at subframe SF#n based on PMI estimation at a downlink SF not later than SF#[(n-5)], this reported PMI cannot be applied at the eNB downlink before SF#[(n+5)].
· For  TDD 120kHz: if the UE reports in an available uplink reporting instance at subframe SF#n based on PMI estimation at a downlink SF not later than SF#[(n-12)], this reported PMI cannot be applied at the eNB downlink before SF#[(n+12)].  
Table 5.4-1: CSI computation delay requirement 1
	

	Z1 [symbols]

	
	Z1
	Z'1

	0
	[9 or 10]
	[7 or 8]

	1
	13
	11

	2
	25
	21

	3
	43
	36



Table 5.4-2: CSI computation delay requirement 2
	

	Z1 [symbols]
	Z2 [symbols]

	
	Z1
	Z'1
	Z2
	Z'2

	0
	22
	16
	40
	37

	1
	33
	30
	72
	69

	2
	44
	42
	141
	140

	3
	97
	85
	152
	140



CSI test design for Measurement restriction
In Rel-13, channel measurement restriction test case has been introduced for TM9 static CQI test cases and an interference measurement test case was introduced under TM10 static CQI test.
For NR, basic test case design in LTE can be reused:
· Test Set-up for Channel measurement restriction test
· Adjusting transmitted power in even CSI-RS sub-frames, Transmitted power  imbalance between even CSI-RS sub-frames and other sub-frames is TBD
· Scheduled PDSCH will skip even CSI-RS sub-frame
· CQI reported based on odd CSI-RS sub-frames


· Test Set-up for Interference measurement restriction test:
· Adjusting TP2 transmission power in even CSI-RS/CSI-IM sub-frames, transmitted power  imbalance between even CSI-RS sub-frames and other sub-frames (for TP2) is TBD
· Scheduled PDSCH will skip even CSI-RS sub-frames
· CQI reported based on odd CSI-RS sub-frames


Conclusion
Proposal 1: Using below configurations for NZP CSI-RS resources
	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

	frequencyDomainAllocation
	001000
	001000
	001000


Proposal 2: Using below configurations for CSI-IM resources
	CSI-IM-RE-pattern    
	Pattern 0

	CSI-IM-ResourceMapping
subcarrierLocation-p0/ symbolLocation-p0
	6/8



Proposal 3: Configure ZP CSI-RS to ensure CSI-IM REs fully overlapped with ZP CSI_RS REs:

	Number of ports of ZP CSI-RS 
	4

	ZP CSI-RS 
CDM Type
	FD-CDM2

	CSI-RS-Density
	1

	firstOFDMSymbolInTimeDomain
	8

	frequencyDomainAllocation
	001000


Proposal 4: For CSI-RS resource periodicity and slot offset: 
· FDD 15kHz: 5 slots/1 slot offset
· TDD 30kHz: 10 slots/1 slot offset
· TDD 120kHz:20slots/1 slot offset
Proposal 5: For CSI-RS reporting periodicity and slot offset: 
· FDD 15kHz: 5 slots/0 slot offset
· TDD 30kHz: 10 slots/9 slots offset
· TDD 120kHz:40slots/35 slots offset
Proposal 6: For aperiodic CSI computation delays assumption:
· For  FDD 15kHz: if the UE reports in an available uplink reporting instance at sub frame SF#n based on PMI estimation at a downlink SF not later than SF#[(n-4)], this reported PMI cannot be applied at the eNB downlink before SF#[(n+4)].
· For TDD 30kHz: if the UE reports in an available uplink reporting instance at subframe SF#n based on PMI estimation at a downlink SF not later than SF#[(n-5)], this reported PMI cannot be applied at the eNB downlink before SF#[(n+5)].
· For  TDD 120kHz: if the UE reports in an available uplink reporting instance at subframe SF#n based on PMI estimation at a downlink SF not later than SF#[(n-12)], this reported PMI cannot be applied at the eNB downlink before SF#[(n+12)].  
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