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1. Introduction
In this contribution, corrections on CSI-RS based CSI feedback for non-BL UEs in CE in connected mode using Type0-CSS are discussed.
2. Discussion
During RAN1#100-e meeting, the following e-mail thread was created for discussion on corrections on CSI-RB based CSI feedback for non-BL UEs in CE.
[100e-LTE-eMTC5-non-BL-UEs-03] Email discussion/approval on the TP on how the second PMI is calculated in Submode 1 of the periodic CSI reporting Mode 1-1 by 2/27– Jay (LGE)
As the title of the e-mail thread implies, the main issue was to correctly capture in the spec that in the case where the wideband first PMI is less frequently reported than the wideband second PMI as shown in the figure below for Submode 1 of the periodic CSI reporting Mode 1-1, the wideband second PMI is calculated conditioned on transmission rank 1 and the last reported wideband first PMI. In addition, proposed editorial changes to improve readability were also discussed in the same e-mail thread. (Refer to the latest FL summary [2] for background of the discussion and references therein.)
	


As an outcome of the e-mail discussion, the following agreement was made. [1]
	Agreement
The following TP for TS36.213 subclause is endorsed. TP to be included in 36.213 editor’s CR.
	7.2.2  Periodic CSI Reporting using PUCCH
<Unchanged parts are omitted>
For a BL/CE UE, theperiodic CSI reporting modes are described as following:
· Wideband feedback
· Mode 1-0 description:
· In the subframe where CQI is reported:
· A UE shall report a type 4 report consisting of one wideband CQI value which is calculated assuming transmission onall narrowband(s) in the CSI reference resource. The wideband CQI is calculated conditioned on transmission rank 1.
· Mode 1-1 description:
· In the subframe where a first PMI is reported for transmission modes 9 configured with submode 1 and 8 CSI-RS ports,the UE shall report a type 2a report consisting of a first PMI corresponding to a set of precoding matrices selected from the codebook subset assuming transmissionon all narrowband(s) in the CSI reference resource. The wideband first PMI valueis calculated conditioned on transmission rank 1.
· In the subframe where wideband CQI/second PMI is reported for transmission modes 9 with 8 CSI-RS ports and submode 1: 
· A single precoding matrix is selected from the codebook subset assuming transmission on all narrowband(s) in the CSI reference resource.The PMIis calculated conditioned on transmission rank 1 and thewidebandfirst PMI.
· A UE shall report a type 2b report consisting of
· A single wideband CQI value which is calculated assuming the use of the single precoding matrix in all narrowband(s) inthe CSI reference resource and transmission on all narrowband(s) in the CSI reference resource.The wideband CQI is calculated conditioned on theselected precoding matrixand transmission rank 1.
· Thewideband secondPMI corresponding to the selected single precoding matrix.
· The wideband second PMIis calculated conditioned on transmission rank 1 and thelast reportedwideband first PMI. The wideband CQI is calculated conditioned on theselected precoding matrixand transmission rank 1.
· In the subframe where wideband CQI/first PMI/second PMI is reported for transmission modes 9 with submode 2 and 8 CSI-RS ports configured: 
· A single precoding matrix is selected from the codebook subset assuming transmission on all narrowband(s) in the CSI reference resource.
· A UE shall report a type 2c report consisting of
· A single wideband CQI value which is calculated assuming the use of the single precoding matrix in allnarrowband(s) inthe CSI reference resource and transmission on all narrowband(s) in the CSI reference resource.
· The widebandfirstPMI andthewideband secondPMI corresponding to the selected single precoding matrix as defined in Subclause 7.2.4.
· The wideband firstPMI, thewideband second PMI andthe widebandCQI are calculated conditioned ontransmission rank 1.
<Unchanged parts are omitted>





However, part of the endorsed TP is missing in the current spec perhaps because it was not clearly visible from the TP above. The following TP based on the current draft CR is proposed for endorsement to correctly capture the agreement and the endorsed TP from the previous meeting.
Proposal 1: The following TP for TS36.213 subclause is endorsed. TP to be included in 36.213 editor’s CR.
	[bookmark: _Toc415085472]7.2.2	Periodic CSI Reporting using PUCCH
<Unchanged parts are omitted>
For a BL/CE UE, the periodic CSI reporting modes are described as following:
· Wideband feedback
· Mode 1-0 description:
· In the subframe where CQI is reported:
· A UE shall report a type 4 report consisting of one wideband CQI value which is calculated assuming transmission on all narrowband(s) in the CSI reference resource. The wideband CQI is calculated conditioned on transmission rank 1.
· Mode 1-1 description:
· In the subframe where a first PMI is reported for transmission modes 9 configured with submode 1 and 8 CSI-RS ports, the UE shall report a type 2a report consisting of a first PMI corresponding to a set of precoding matrices selected from the codebook subset assuming transmission on all narrowband(s) in the CSI reference resource. The wideband first PMI value is calculated conditioned on transmission rank 1.
· In the subframe where wideband CQI/second PMI is reported for transmission modes 9 with 8 CSI-RS ports and submode 1:
· A single precoding matrix is selected from the codebook subset assuming transmission on all narrowband(s) in the CSI reference resource.
· A UE shall report a type 2b report consisting of 
· A single wideband CQI value which is calculated assuming the use of the single precoding matrix in all narrowband(s) in the CSI reference resource and transmission on all narrowband(s) in the CSI reference resource.
· The wideband second PMI corresponding to the selected single precoding matrix.
· The wideband second PMI is calculated conditioned on transmission rank 1 and the last reported wideband first PMI. The wideband CQI is calculated conditioned on the selected precoding matrix and transmission rank 1.	Comment by LGE: This entire bullet which has been the main part of the agreement in RAN1#100-e meeting is missing in the draft CR.
· In the subframe where wideband CQI/first PMI/second PMI is reported for transmission modes 9 with submode 2 and 8 CSI-RS ports configured:
· A single precoding matrix is selected from the codebook subset assuming transmission on all narrowband(s) in the CSI reference resource.
· A UE shall report a type 2c report consisting of 
· A single wideband CQI value which is calculated assuming the use of the single precoding matrix in all narrowband(s) in the CSI reference resource and transmission on all narrowband(s) in the CSI reference resource.
· The wideband first PMI and the wideband second PMI corresponding to the selected single precoding matrix as defined in Subclause 7.2.4.
· The wideband first PMI, the wideband second PMI and the wideband CQI are calculated conditioned on transmission rank 1.	Comment by LGE: Shifting-up the indentation level which has also been part of the endorsed TP in RAN1#100-e meeting is missing in the draft CR.
· In the subframe where CQI/PMI is reported:
· A single precoding matrix is selected from the codebook subset assuming transmission on all narrowband(s) in the CSI reference resource. The PMI is calculated conditioned on transmission rank 1. 
· [bookmark: _GoBack]A UE shall report a type 2 report consisting of 
· A single wideband CQI value which is calculated assuming the use of a single precoding matrix in all narrowband(s) in the CSI reference resource and transmission on all narrowband(s) in the CSI reference resource. The wideband CQI is calculated conditioned on transmission rank 1.
· The selected single PMI (wideband PMI).
<Unchanged parts are omitted>
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