
3GPP TSG RAN WG1 Meeting #92bis		R1-1803981
Sanya, China, April 16th – April 20th, 2018

Source:	OPPO
Title:	Remaining issues on CSI measurement
Agenda Item:	7.1.2.2.1
Document for:	Discussion and Decision

Introduction
In RAN1#92, the following agreement about aperiodic CSI-RS triggering offset was made [1]:
Agreement (RRC parameter update):
For CSI acquisition, aperiodic CSI-RS triggering offset can be 0, 1, 2, 3, 4 slots.
· If all the associated trigger states do not contain QCL Type D information, aperiodic CSI-RS triggering offset is fixed to zero.

The following RRC parameters are included in current TS 38.331[2] for CSI-RS resource (NZP CSI-RS/CSI-IM) are:
-- ASN1START
-- TAG-NZP-CSI-RS-RESOURCESET-START
NZP-CSI-RS-ResourceSet: = 		SEQUENCE {
	nzp-CSI-ResourceSetId					NZP-CSI-RS-ResourceSetId,	

	-- NZP-CSI-RS-Resources assocaited with this NZP-CSI-RS resource set.
	-- Corresponds to L1 parameter 'CSI-RS-ResourceConfigList' (see 38.214, section 5.2)
	-- For CSI, there are at most 8 NZP CSI RS resources per resource set
	nzp-CSI-RS-Resources						SEQUENCE (SIZE (1..maxNrofNZP-CSI-RS-ResourcesPerSet)) OF NZP-CSI-RS-ResourceId,

	-- Indicates whether repetition is on/off. If set to set to 'OFF', the UE may not assume that the 
	-- NZP-CSI-RS resources within the resource set are transmitted with the same downlink spatial domain transmission filter 
	-- and with same NrofPorts in every symbol.
	-- Corresponds to L1 parameter 'CSI-RS-ResourceRep' (see 38.214, sections 5.2.2.3.1 and 5.1.6.1.2)
	-- Can only be configured for CSI-RS resource sets which are associated with CSI-ReportConfig with report of L1 RSRP or “no report”	
	repetition									ENUMERATED { on, off }				OPTIONAL,
[bookmark: _Hlk503908011]
	-- Offset X between the slot containing the DCI that triggers a set of aperiodic NZP CSI-RS resources and the slot in which the 
	-- CSI-RS resource set is transmitted. When the field is absent the UE applies the value 0.
	-- Corresponds to L1 parameter 'Aperiodic-NZP-CSI-RS-TriggeringOffset' (see 38,214, section FFS_Section)
	aperiodicTriggeringOffset			 		INTEGER(0..4)																		OPTIONAL,	-- Need S

	-- Indicates that the antenna port for all NZP-CSI-RS resources in the CSI-RS resource set is same.
	-- Corresponds to L1 parameter 'TRS-Info' (see 38.214, section 5.2.2.3.1)
	trs-Info								ENUMERATED {true}																OPTIONAL,
	...
}

-- TAG-NZP-CSI-RS-RESOURCESET-STOP
-- ASN1STOP
-- ASN1START
-- TAG-CSI-IM-RESOURCESET-START
CSI-IM-ResourceSet::=			SEQUENCE {

	csi-IM-ResourceSetId					CSI-IM-ResourceSetId,
	-- CSI-IM-Resources associated with this CSI-IM-ResourceSet
	-- Corresponds to L1 parameter 'CSI-IM-ResourceConfigList' (see 38.214, section 5.2)
	csi-IM-Resources						SEQUENCE (SIZE(1..maxNrofCSI-IM-ResourcesPerSet)) OF CSI-IM-ResourceId,
	...
}
-- TAG-CSI-IM-RESOURCESET-STOP
-- ASN1STOP
Discussion
Independent triggering offset of NZP CSI-RS/CSI-IM for aperiodic CSI-RS
For aperiodically triggered NZP CSI-RS, triggering offset of NZP CSI-RS is defined explicitly in CSI RS resource set. But for aperiodically triggered CSI-IM, there is no definition of triggering offset. From current TS 38.214 [3], for example, if one resource setting is NZP CSI-RS for channel measurement and the second resource setting is CSI-IM for interference measurement, the triggering offset of CSI-IM is unclear. There can be two alternatives for definition of this offset:
[bookmark: _GoBack]Alternative 1: triggering offset value of CSI-IM follows triggering offset value of the associated NZP CSI-RS for channel measurement.
Alternative 2: triggering offset of CSI-IM is independently configured from that of NZP CSI-RS for channel measurement.
Moreover, if the third resource setting is configured as NZP CSI-RS for interference measurement, the triggering offset for the NZP CSI-RS for interference measurement may be independently configured from NZP CSI-RS for channel measurement. In our opinion, though independent triggering offset provides more flexibility at gNB, the same transmission slot for channel and interference measurement can provide more accurate CSI measurement, and no additional RRC parameter is needed.  
Proposal 1: Clarify that the same triggering offset is used for CSI-RS and CSI-IM.
/************************* Start of Text Proposal for 38.214 ************************/
[bookmark: _Toc501048187]5.2.1.5.1	Aperiodic CSI Reporting/Aperiodic CSI-RS
/******************************* omitted part *******************************/
For a UE configured with the higher layer parameter AperiodicReportTrigger, if a Resource Setting linked to a CSI-ReportConfig has multiple aperiodic resource sets and only one of the aperiodic CSI-RS resource sets is associated with the trigger state, a higher layer configured bitmap ResourceSetBitmap is configured per trigger state per Resource Setting to select the CSI-IM/NZP CSI-RS resource set(s) from the Resource Setting.
When aperiodic NZP CSI-RS is used with aperiodic reporting, the NZP CSI-RS offset is configured per resource set by the higher layer parameter AperiodicNZP-CSI-RS-TriggeringOffset. The NZP CSI-RS triggering offset has the range of 0 to 4 slots. If all the associated trigger states do not contain ‘QCL-TypeD’ parameter in the corresponding TCI states, the NZP CSI-RS triggering offset is fixed to zero. The UE does not expect that aperiodic NZP CSI-RS is transmitted before the OFDM symbol(s) carrying its triggering DCI.
When aperiodic CSI-IM is used with aperiodic reporting, UE assume triggering offset of CSI-IM is same as NZP CSI-RS for channel measurement.
/************************* End of Text Proposal for 38.214 ************************/
P-CSI reporting and P-CSI resource
As agreed in previous meeting [4], when periodic CSI reporting is configured, periodic NZP CSI-RS for channel measurement and periodic CSI-IM can be supported. This should be captured in current 38.214.
/************************* Start of Text Proposal for 38.214 ************************/
[bookmark: _Toc501048183]5.2.1.4	Reporting configurations
/******************************* omitted part *******************************/
If a UE is configured with periodic CSI reporting, the UE shall report CSI when both CSI-IM and NZP CSI-RS resource are configured as periodic. If a UE is configured with semi-persistent CSI reporting, the UE shall report CSI when both CSI-IM and NZP CSI-RS resources are configured as periodic or semi-persistent. If a UE is configured with aperiodic CSI reporting, the UE shall report CSI when both CSI-IM and NZP CSI-RS resources are configured as periodic, semi-persistent or aperiodic.
/************************* End of Text Proposal for 38.214 ************************/
Independent slot offset of CMR and IMR for P/SP reporting
In previous meeting [5], companies propose CMR and IMR are restricted in the same slot for P/SP reporting. Even though CMR/IMR occurs at the same slot, due to delay of reporting and processing, the channel/interference measurement cannot reflect the actual channel condition at transmission slot precisely. So we prefer to keep the current spec without additional restriction on CMR/IMR slot offset.
Proposal 2: Slot offset of CMR and IMR are independently configured for P/SP reporting.
Causal vs non-Causal P/SP CSI-RS
In previous meeting [5], companies propose for aperiodic CSI reporting, UE only performs measurement on periodic/semi-persistent NZP CSI-RS/CSI-IM that no earlier than the last symbol of triggering PDCCH. It is straightforward that UE performs CSI calculation after CSI triggering based on followed CSI resource, which reduce UE complexity and power consumption significantly. It is unnecessary for a UE to calculate CSI in the absence of CSI request.
Proposal 3: Support casual aperiodic reporting based on P/SP CSI resource.
/************************* Start of Text Proposal for 38.214 ************************/
5.2.1.5.1	Aperiodic CSI Reporting/Aperiodic CSI-RS
/******************************* omitted part *******************************/
For a UE configured with the higher layer parameter AperiodicReportTrigger, if a Resource Setting linked to a CSI-ReportConfig has multiple aperiodic resource sets and only one of the aperiodic CSI-RS resource sets is associated with the trigger state, a higher layer configured bitmap ResourceSetBitmap is configured per trigger state per Resource Setting to select the CSI-IM/NZP CSI-RS resource set(s) from the Resource Setting.
When aperiodic CSI-RS is used with aperiodic reporting, the CSI-RS offset is configured per resource set by the higher layer parameter AperiodicNZP-CSI-RS-TriggeringOffset. The CSI-RS triggering offset has the range of 0 to 4 slots. If all the associated trigger states do not contain ‘QCL-TypeD’ parameter in the corresponding TCI states, the CSI-RS triggering offset is fixed to zero. The UE does not expect that aperiodic CSI-RS is transmitted before the OFDM symbol(s) carrying its triggering DCI.
The reported CSI shall be derived based on NZP CSI-RS and CSI-IM resources at the symbol starting no earlier than the first symbol after the PDCCH carrying the aperiodic CSI trigger.
/************************* End of Text Proposal for 38.214 ************************/
Conclusion
This contribution discusses the remaining issues on CSI measurement with the following proposals and corresponding TPs:
Proposal 1: Clarify that the same triggering offset is used for CSI-RS and CSI-IM.
Proposal 2: Slot offset of CMR and IMR are independently configured for P/SP reporting.
Proposal 3: Support casual aperiodic reporting for P/SP CSI resource.
References
1. RAN1#92 Chairman’s notes
1. R2-1803828, Radio Resource Control (RRC) protocol specification
1. R1-1803555, Draft CR to 38214 v15.0.0
1. RAN1 AH1_NR Chairman’s notes
1. R1-1803280, Summary of remaining issues on CSI measurement, ZTE, Sanechips
