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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
In RAN1 #91 meeting [1], the following agreements on CSI calculation time and CSI reference resource were achieved:
Agreement:
· Candidates of CSI calculation time Z are defined in Table I.
· Z is defined as the minimum required number of symbols for PDCCH detection/decoding for receiving the CSI reporting triggering DCI, channel estimation, plus CSI calculation by assuming CSI only PUSCH (no HARQ ACK/NACK) for a given numerology and CSI complexity 
· Note: the required time for channel estimation refers to the time gap from the last symbol of CSI-RS to the timeline that UE finishes its channel estimation processing
· For low complexity CSI, one Z value for a given numerology is defined in Table I.
· FFS: the definition of Low complexity CSI (e.g. WB CSI derived from maximum 2 ports CSIRS with Type I codebook or WB CQI derived from maximum 8 ports CSIRS without PMI)
· For high complexity CSI, one Z value (FFS multiple values) for a given numerology is defined in Table I.
· FFS: how many and how to define High complexity CSI
Table 1
	CSI complexity
	Units
	15 KHz SCS
	30 KHz SCS
	60 KHz SCS
	120 KHz SCS

	Low complexity CSI
	Symbols
	Z1,1
	Z1,2
	Z1,3
	Z1,4

	High complexity CSI 1
	Symbols
	Z2,1
	Z2,2
	Z2,3
	Z2,4

	
	
	
	
	
	

	High complexity CSI  N
	Symbols
	ZN+1,1
	ZN+1,-2
	ZN+1,3
	ZN+1,4



· When A-CSI reporting on CSI only PUSCH is triggered in slot n, 
· UE is not required to update the CSI for the A-CSI report in the following cases:
· Cases are FFS, e.g.
· if M-L-N < Z for the given CSI complexity and numerology
· if AP CSI-RS resource is transmitted in slot n and M-O-N < Z for the given CSI complexity and numerology
· Note.
· L=the last symbol of PDCCH in slot n 
· M=the starting symbol of the PUSCH
· N= the TA value in unit of symbols (e.g., TA=1.4 symbol)
· O= the later symbol between the last symbol of AP CSI-RS resource for CMR and the last symbol of AP CSI-RS resource for IMR
· FFS: Time locations of the CSI reference resource between Z to 0 symbol(s) before the starting symbol of the PUSCH are not valid
· FFS: how to relax CSI calculation when multiple A-CSI reportings are triggered at the same time.
· PUSCH timing offset for A-CSI reporting is determined as follows:
· When PUSCH is scheduled only for a single A-CSI reporting, the DCI field for PUSCH timing offset is defined from Y in the reporting setting
· When PUSCH is scheduled only for multiple A-CSI reportings, the DCI field for PUSCH timing offset is defined from maximum values among multiple Y in the reporting settings
· E.g. Y  in reporting setting 1 = {1, 2, 3, 6} and Y  in reporting setting 2= {2, 3, 4, 5}, then Y becomes {2, 3, 4, 6}
· Note: Depending on UE capability, CSI relaxation may be applied.
· FFS: PUSCH timing offset when PUSCH is scheduled for A-CSI reporting and UL data

Agreement
· UE can assume the following for CSI computation for eMBB: 
· Control symbols equal to 2 OFDM symbols
· Number of PDSCH symbols is equal to 12
· BWP PDSCH numerology
· UE assumes the same BW as the BW that it reports CQI for
· RV equal to 0
· Configured DMRS including type and symbol
· The number of front loaded DMRS symbols assumed to be same as the maximum front-loaded symbols configured by RRC
· The number of additional DMRS symbols assumed to be same as the additional symbols configured by RRC
· Assume TDM of DMRS and PDSCH

Agreement 
· A periodic or semi-persistent CSI report, associated with a DL BWP, scheduled for reporting in slot n is reported only if the associated DL BWP was the active DL BWP in the time location of the CSI reference resource (slot ) for the CSI report
[bookmark: _GoBack]In this contribution, we discuss some remaining issues on CQI and MCS and text proposals on CSI reference resource definition.
2. CSI Reference Resource
2.1. Determination of the CSI reference resource slot
[bookmark: _Hlk497821946][bookmark: _Hlk497822531]The description of time-domain behavior of the CSI reference resource for a serving cell is quoted as follows [2]:
================================================================================
[bookmark: _Hlk497896664]-	In the time domain, for a UE configured with a single CSI resource set for the serving cell, the CSI reference resource is defined by a single downlink slot n-nCQI_ref,
-	where for periodic and semi-persistent CSI reporting nCQI_ref is the smallest value greater than or equal to [TBD], such that it corresponds to a valid downlink slot. 
[bookmark: _Hlk497823914]-	where for aperiodic CSI reporting, if the UE is indicated by the DCI to report CSI in the same slot as the CSI request, nCQI_ref is such that the reference resource is in the same valid downlink slot as the corresponding CSI request, otherwise nCQI_ref is the smallest value greater than or equal to [TBD], such that slot n-nCQI_ref corresponds to a valid downlink slot. 
[bookmark: _Hlk497830446]A slot in a serving cell shall be considered to be a valid downlink slot if:
-	it is configured as a downlink slot for that UE, and
-	it does not fall within a configured measurement gap for that UE. and
-	the active DL BWP in the slot is the same as the DL BWP for which the CSI reporting is performed.
If there is no valid downlink slot for the CSI reference resource in a serving cell, CSI reporting is omitted for the serving cell in uplink slot n.
================================================================================
First of all, as given in the agreement, the time location of the CSI reference resource is denoted as slot . Therefore, the parameter “nCQI_ref” is wrongly captured in the above text and should be replaced by “nCQI_ref_offset”.
In our companion contribution [3], we propose that the [TBD] value T, which can be used to determine nCQI_ref_offset is related to the CSI calculation time Z of a certain CSI complexity as given in the agreements. Since multiple CSI complexity levels are defined for CSI report, T should be with multiple values as well. T can be given by   to let the UE have sufficient CSI processing time, where Z is the minimum required number of symbols for the UE to complete the CSI calculation after receiving the aperiodic CSI-RS and  is the number of symbols per slot. The value of T can be calculated by UE itself or configured by the gNB.
Proposal 1:
For CSI reference resource definition:
· For periodic and semi-persistent CSI reporting nCQI_ref_offset is the smallest value greater than or equal to T slots, where T is determined by the UE’s CSI computation time Z, such that it corresponds to a valid downlink slot 
· For aperiodic CSI reporting, if the UE is indicated by the DCI to report CSI in the same slot as the CSI request, nCQI_ref_offset is such that the reference resource is in the same valid downlink slot as the corresponding CSI request, otherwise nCQI_ref_offset is the smallest value greater than or equal to T slots, where T is determined by the UE’s CSI computation time Z, such that slot n-nCQI_ref_offset corresponds to a valid downlink slot.
2.2. Text proposals
[bookmark: _Toc501048191]------------------------------Start Text Proposal---------------------------------
5.2.2.1.1	CSI reference resource definition
-	In the time domain, for a UE configured with a single CSI resource set for the serving cell, the CSI reference resource is defined by a single downlink slot n-nCQI_ref_offset
-	where for periodic and semi-persistent CSI reporting n-nCQI_ref_offset is the smallest value greater than or equal to [TBD], such that it corresponds to a valid downlink slot. 
-	where for aperiodic CSI reporting, if the UE is indicated by the DCI to report CSI in the same slot as the CSI request, n-nCQI_ref_offset is such that the reference resource is in the same valid downlink slot as the corresponding CSI request, otherwise n-nCQI_ref_offset is the smallest value greater than or equal to [TBD], such that slot n- n-nCQI_ref_offset corresponds to a valid downlink slot. 
------------------------------End Text Proposal---------------------------------
3. Conclusion
In this contribution, we discuss the CSI reference resource definition in [2] and give our text proposals on CSI reference resource definition.
Proposal 1:
For CSI reference resource definition:
· For periodic and semi-persistent CSI reporting nCQI_ref_offset is the smallest value greater than or equal to T slots, where T is determined by the UE’s CSI computation time Z, such that it corresponds to a valid downlink slot 
· For aperiodic CSI reporting, if the UE is indicated by the DCI to report CSI in the same slot as the CSI request, nCQI_ref_offset is such that the reference resource is in the same valid downlink slot as the corresponding CSI request, otherwise nCQI_ref_offset is the smallest value greater than or equal to T slots, where T is determined by the UE’s CSI computation time Z, such that slot n-nCQI_ref_offset corresponds to a valid downlink slot.
Proposal 2:
· Our text proposals are given Section 2.
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