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In this contribution, we discuss some corrections on CSI-RS based CSI feedback in CE mode A for non-BL UE for TS36.213. And the related TPs are provided.
2. Discussion
1 
2 
In Subclause 7.2.2 of TS36.213 [1], some aspects for CSI-RS based CSI feedback in CE mode A for non-BL UE need to be modified as follows:
1. CSI-RS based CSI feedback with 8 antenna ports is supported in CE mode A for non-BL UE in Rel-16. Then, for transmission mode 9, if the UE is configured with higher layer parameter ce-csi-rs-feedback-config, PUCCH reporting mode 1-1 is applied. Since rank 2 transmission is not adopted, no RI reporting is required in CE mode for non-BL UE. Hence, the prerequisite of “if the UE is configured with PMI/RI reporting” is inappropriate. The description of “/RI” needs to be removed.
2. In mode 1-1, the wideband second PMI is calculated conditioned on transmission rank 1 and the last reported wideband first PMI. In Subclause 7.2.2 of TS36.213 [1], the description of “The PMI is calculated conditioned on transmission rank 1 and the wideband first PMI” is incomplete.
3. In mode 1-1, for the subframe where wideband CQI/second PMI is reported for transmission modes 9 with 8 CSI-RS ports and submode 1, the decription order and references between CQI and PMI calculations are not clear. We adjusted some description order so that the revised order is the same as LTE mode 1-1.
4. In mode 1-1, for the subframe where wideband CQI/first PMI/second PMI is reported for transmission modes 9 with submode 2 and 8 CSI-RS ports configured, the decription of “The wideband first PMI, the wideband second PMI and the wideband CQI are calculated conditioned on transmission rank 1” is about CQI and PMI calculations, but not a part of type 2c report. So the indent of this entry needs to be advanced by one level. 
Proposal 1: Adopt the following Text Proposal in 36.213.
 ---------------------------------------Start of Text proposal-------------------------------
[bookmark: _Toc415085472]7.2.2	Periodic CSI Reporting using PUCCH
<Unchanged parts are omitted>
For a BL/CE UE configured with CEModeA, the following periodic CSI reporting modes are supported on PUCCH:
Transmission mode 1	: Mode 1-0
Transmission mode 2	: Mode 1-0
Transmission mode 6	: Mode 1-1
[bookmark: _GoBack]Transmission mode 9 	: Modes 1-1, 1-0 if the UE is not configured with higher layer parameter ce-csi-rs-feedback-config; mode 1-1 if the UE is configured with PMI/RI reporting and number of CSI-RS ports=8 and the UE is configured with higher layer parameter ce-csi-rs-feedback-config.

<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. The PMI is calculated conditioned on transmission rank 1 and the wideband first 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) in the CSI reference resource and transmission on all narrowband(s) in the CSI reference resource. The wideband CQI is calculated conditioned on the selected precoding matrix and transmission rank 1.
· 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.
· 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.
· 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>
---------------------------------------- End of Text proposal-------------------------------
3. Conclusion
In this contribution, we have proposed some corrections on CSI-RS based CSI feedback in CE mode A for non-BL UE for TS36.213. And the related TPs are provided.
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