[bookmark: _GoBack]3GPP TSG RAN WG1 Meeting #93	R1-1806952
Busan, Korea, 21st-25th May 2018

Source:	Ericsson
Title:	Miscellaneous corrections and clarifications on CSI acquisition 
Agenda Item:	7.1.2.2.6
Document for:	Discussion and Decision
Introduction
In this contribution, we propose some further clarifications/improvements on the current specification text related to CSI acquisition in 38.214. This is a revision of R1-1804979.
[bookmark: _Ref178064866]Discussion
Clarifications on CSI reporting configurations
For a periodic or semi-persistent CSI report on PUCCH, the higher layer parameter reportSlotConfig contains both periodicity and slot offset. Only periodicity is, however, described in 38.214.
For a semi-persistent or aperiodic CSI reporting on PUSCH, the allowed slot offsets configured by the higher layer parameter reportSlotOffsetList are only applicable to CSI only PUSCH, which is not mentioned in 38.214.
The current description of ReportFreqConfiguration in 38.214 is inconsistent with 38.331, where wideband and subband CQI/PMI should be used instead of single or multiple CQI/PMI.  
For hybrid and semi-open loop CSI reporting, only wideband i1 is reported for PMI.  The current description in 38.214 is unclear and can lead to misinterpretation.  
[bookmark: _Toc513713537]Some clarification is required for the text in 38.214 on CSI report configuration
The suggested clarifications are highlighted in the proposed TP below.  
------------ Start of proposed TP1 ----------
[bookmark: _Toc501048183]5.2.1.4	Reporting configurations
--- Unchanged texts are omitted ---
For a periodic or semi-persistent CSI report on PUCCH, the periodicity (measured in slots) and slot offset is are configured by the higher layer parameter reportSlotConfig. 
For a semi-persistent CSI report on PUSCH, the periodicity is configured by the higher layer parameter reportSlotConfig.
For a semi-persistent or aperiodic CSI report on PUSCH with CSI only, the allowed slot offsets are configured by the higher layer parameter reportSlotOffsetList. The offset is selected in the activating/triggering DCI.
--- Unchanged text is omitted ---
[bookmark: _Hlk497986691]The ReportFreqConfiguration contained in a CSI-ReportConfig indicates the frequency granularity of the CSI Report. A CSI reporting setting configuration defines a CSI reporting band as a subset of subbands of the bandwidth part, where the ReportFreqConfiguration indicates including: 
-	CSI reporting subbands configured by the higher layer parameter csi-ReportingBand as a contiguous or non-contiguous subset of subbands in the bandwidth part for which CSI shall be reported. The UE is not expected to be configured with a CSI reporting band which contains subbands where reference signals for channel and interference are not present.
-	single CQI or multiple CQI reporting wideband CQI or subband CQI reporting, as configured by the higher layer parameter cqi-FormatIndicator. When single wideband CQI reporting is configured, a single CQI is reported for each codeword for the entire CSI reporting band. When multiple subband CQI reporting is configured, one CQI for each codeword is reported for each subband in the CSI reporting band.
-	single PMI or multiple PMI wideband PMI or subband PMI reporting as configured by the higher layer parameter pmi-FormatIndicator. When single wideband PMI reporting is configured, a single PMI is reported for the entire CSI reporting band. When multiple subband PMI reporting is configured, except with 2 antenna ports, a single wideband indication (i1 in Subclause 5.2.2.2) is reported for the entire CSI reporting band and one subband indication (i2 in Subclause 5.2.2.2) is reported for each subband in the CSI reporting band. When multiple subband PMIs are is configured with 2 antenna ports, a PMI is reported for each subband in the CSI reporting band. 
--- Unchanged text is omitted ---
When a UE is configured with higher layer parameter codebookType set to 'TypeI-SinglePanel' and pmi-FormatIndicator is configured for single wideband PMI reporting, the UE may be configured with reportQuantity to either ‘Cri-RI-i1’ or ‘Cri-RI-i1-CQI’ to report:

-	Cri-RI-i1:  the UE reports RI (if reported), CRI (if reported), and a PMI consisting of a single wideband indication ( in Subclause 5.2.2.2.1) for the entire CSI reporting band are reported, or






[bookmark: _Hlk497235737]-	Cri-RI-i1-CQI: the UE reports RI (if reported), CRI (if reported), CQI, and a PMI consisting of a single wideband indication ( in Subclause 5.2.2.2.1) for the entire CSI reporting band. The CQI is calculated conditioned on the reported assuming PDSCH transmission with  precoders (corresponding to the same but different  in sub-clause 5.2.2.2.1), where the UE assumes that one precoder is randomly selected from the set of  precoders for each PRG on PDSCH, where the PRG size for CQI calculation is configured by the higher layer parameter PDSCH-bundle-size-for-CSI. 
-------------- End of propose TP1 --------
[bookmark: _Toc513712502]Adopt proposed TP1.
Clarification on resource settings 
In 38.214, the description for the number of resource settings linked to a CSI report configuration needs to be updated to reflect the agreement in RAN1#92 to remove the explicit link in the CSI framework.
[bookmark: _Toc513713538]Some clarification is required for the text on CSI resource setting in 38.214.
The proposed changes are highlighted in the TP below.
------------ Start of proposed TP2 for 38.214----------
[bookmark: _Toc501048184]5.2.1.4.1	Resource Setting configuration
For aperiodic CSI, each trigger state configured using the higher layer parameter CSI-AperiodicTriggerState is associated with one or multiple CSI Report Settings each configured by the higher layer parameter CSI-ReportConfig where each CSI-ReportConfig is linked to contains periodic, or semi-persistent, or aperiodic resource setting(s): 
-	When one Resource Setting is configured, the Resource Setting (given by higher layer parameter resourcesForChannelMeasurement) is for channel measurement for L1-RSRP computation.
-	When two Resource Settings are configured, the first Resource Setting (given by higher layer parameter resourcesForChannelMeasurement) is for channel measurement and the second one (given by higher layer parameter csi-IM-ResourcesForInterference) is for interference measurement performed on CSI-IM or on NZP CSI-RS.
· When three Resource Settings are configured, the first Resource Setting (higher layer parameter resourcesForChannelMeasurement) is for channel measurement, the second one (given by higher layer parameter csi-IM-ResourcesForInterference) is for CSI-IM based interference measurement and the third one (given by higher layer parameter nzp-CSI-RS-ResourcesForInterference) is for NZP CSI-RS based interference measurement. For semi-persistent or periodic CSI, each CSI-ReportConfig is linked to contains periodic or semi-persistent Resource Setting(s):
[bookmark: _Hlk500778603]-------------- End of proposed TP2--------
[bookmark: _Toc513712503]Adopt proposed TP2.
Conclusions
In this contribution, we have discussed some spec areas where further clarifications may be made. we made the following observations:
Observation 1	Some clarification is required for the text in 38.214 on CSI report configuration
Observation 2	Some clarification is required for the text on CSI resource setting in 38.214.
TPs for the clarifications are provided. We make the following proposals:
Proposal 1	Adopt proposed TP1.
Proposal 2	Adopt proposed TP2.
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