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1. Introduction
Two companies [3][4] provided inputs in this agenda item for corrections on the CSI-RS based CSI feedback for non-BL UEs in CE mode A. In this document, the issues and proposals provided by companies are summarized and proposed for further e-mail discussion.
2. Discussion
Issue #1	Part of the endorsed TP not captured in the draft CR
During RAN1#100-e meeting, the following e-mail thread was created for discussion on corrections on CSI-RS based CSI feedback for non-BL UEs in CE mode A.
[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)
The main issue was to correctly capture in the spec the case where the wideband first PMI (W1) is less frequently reported than the wideband second PMI (W2) for Submode 1 of the periodic CSI reporting Mode 1-1 as shown in Figure 1.
	


[bookmark: _Ref37766956]Figure 1	Submode 1 of the periodic CSI reporting Mode 1-1
As an outcome of the e-mail discussion, the agreement below was made [1] to endorse the TP to address this issue (yellow part in the endorsed TP below) with some editorial changes to improve readability. (Refer to the latest FL summary submitted during RAN1#100-e meeting [2] for background of the discussion and references therein.)
	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, it was pointed out in [3] that part of the endorsed TP (yellow part in the endorsed TP above) is missing in the current spec. For this issue, a TP was prepared based on the current TS 36.213 draft CR and proposed for endorsement. This is to correctly capture the agreement and the endorsed TP from the previous meeting.
Proposal 1: The Text Proposal #1 in Appendix is endorsed. TP to be included in 36.213 editor’s CR.
Issue #2 Corrections on the CSI-RS based CSI feedback for non-BL UEs in CE mode A
In [4], it was pointed out that according to the latest Rel-16 TS 36.213 spec, the BL/CE UE can only receive CRS and estimate CQI/PMI based on the CRS. However, to support the CSI-RS based CSI feedback in Rel-16 non-BL UEs in CE mode A, a non-BL UE in CE mode A should be able to be configured with 8-port non-zero power CSI-RS and calculate CQI/PMI based on the CSI-RS when the higher layer parameter ce-csi-rs-feedback-config is configured. The Text Proposal #2 in Appendix proposed for endorsement in [4] is proposed to address this issue.
Proposal 2: The Text Proposal #2 in Appendix is endorsed. TP to be included in 36.213 editor’s CR.
3. Proposal for e-mail discussion
The two issues summarized in this document and copied below for convenience are proposed for further e-mail discussion in a single e-mail thread.
·  Issue #1	Part of the endorsed TP not captured in the draft CR
· Proposal 1: The Text Proposal #1 in Appendix is endorsed. TP to be included in 36.213 editor’s CR.
·  Issue #2	Corrections on the CSI-RS based CSI feedback for non-BL UEs in CE mode A
· Proposal 2: The Text Proposal #2 in Appendix is endorsed. TP to be included in 36.213 editor’s CR.
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5. [bookmark: _Ref37773135]Appendix
[bookmark: _Ref37772804]Text Proposal #1 (for TS 36.213)
	[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. 
· 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>


[bookmark: _Ref37773070]Text Proposal #2 (for TS 36.213)
	-------------------------------------Start of Text proposal----------------------------------
7.2.3	Channel Quality Indicator (CQI) definition
<Unchanged parts are omitted>
[bookmark: OLE_LINK5][bookmark: OLE_LINK6]For a UE in transmission mode 9 when parameter pmi-RI-Report is configured by higher layers and parameter eMIMO-Type is not configured by higher layers, the UE shall derive the channel measurements for computing the CQI value reported in uplink subframe/slot/subslot n based on only the Channel-State Information (CSI) reference signals (CSI-RS) defined in [3] for which the UE is configured to assume non-zero power for the CSI-RS. For a non-BL/CE UE in transmission mode 9 when the parameter pmi-RI-Report is not configured by higher layers or in transmission modes 1-8 the UE shall derive the channel measurements for computing CQI based on CRS. For a BL/CE UE, the UE shall derive the channel measurements for computing CQI based on CSI-RS if configured with higher layer parameter ce-csi-rs-feedback-config for transmission mode 9 and number of CSI-RS ports=8, and CRS otherwise.
<Unchanged parts are omitted>
[bookmark: _Toc415085474]7.2.4	Precoding Matrix Indicator (PMI) definition
For transmission modes 4, 5 and 6, precoding feedback is used for channel dependent codebook based precoding and relies on UEs reporting precoding matrix indicator (PMI). For transmission mode 8, the UE shall report PMI if configured with PMI/RI reporting. For transmission modes 9 and 10, the non-BL/CE UE shall report PMI if configured with PMI/RI reporting and the number of CSI-RS ports is larger than 1. For transmission modes 9, the BL/CE UE shall report PMI based on CSI-RS if configured with higher layer parameter ce-csi-rs-feedback-config and number of CSI-RS ports=8, and CRS otherwise. A UE shall report PMI based on the feedback modes described in 7.2.1 and 7.2.2. For other transmission modes, PMI reporting is not supported.
<Unchanged parts are omitted>
[bookmark: _Toc415085475]7.2.5	Channel-State Information – Reference Signal (CSI-RS) definition
<Unchanged parts are omitted>
A BL/CE UE configured with CEModeA or CEModeB is not expected to be configured with non-zero transmission power CSI-RS if higher layer parameter ce-csi-rs-feedback-config is not configured.
<Unchanged parts are omitted>
---------------------------------------- End of Text proposal-------------------------------
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