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1. Introduction
One of the objective of the Rel-16 WI on “Additional MTC enhancements for LTE” [1] has been to specify CE mode A and B improvements for non-BL UEs. Among the list of potential enhancements, main focus has been on the feedback based on CSI-RS and ETWS/CMAS in connected mode.
For this meeting, 3 contributions were submitted for corrections on the feedback based on CSI-RS for non-BL UEs and no contribution for ETWS/CMAS in connected mode. This document provides list of issues and proposals based on contributions [2]-[4].
2. Issues and Proposals
2.1. Corrections on feedback based on CSI-RS
Issue 1) Issues related to no RI report for feedback based on CSI-RS for non-BL UEs
In the context of the CSI feedback for non-BL CE UEs, RI is fixed to one and therefore RI is not reported.
	Agreement in RAN1#96bis meeting
For CSI feedback of non-BL CE UE, RI is fixed to 1 if it is included as part of reporting on PUCCH or PUSCH

Agreement in RAN1#98bis meeting
Submode 2 is supported for PUCCH mode 1-1 for non-BL UEs in CE mode A
· No further PMI enhancement in Rel-16 for aperiodic CSI report
Assuming RI=1, Table 7.2.2-1D in TS 36.213 is reused without modification for the support of CSI-RS based CSI feedback for non-BL UEs in CE mode A. 
· The RI is not reported.


Based on the agreements above, in [3] it was mentioned that the prerequisite of “if the UE is configured with PMI/RI reporting” in Subclause 7.2.2 of TS36.213 is inappropriate and therefore the description of “/RI” needs to be removed.
Proposal 1: 
· Adopt the Text Proposal 2 in TS36.213
Based on the agreement that submode 2 of PUCCH mode 1-1 is supported for the feedback based on CSI-RS CSI in which case the RI is not reported, in [4] it was proposed to capture this aspect in TS36.213 as proposed in the Text proposal 4.
Proposal 2: 
· Adopt the Text Proposal 4 in TS36.213
Issue 2) Issues related to the codebook indices to use for the feedback based on CSI-RS
In [2], it was claimed that the following agreement was not captured in the current spec, which makes it unclear to determine the codebook indices for the feedback based on CSI-RS.
	Agreement in RAN1#97 meeting
Table 7.2.4-1 of TS 36.213 is reused for the support of CSI-RS based CSI feedback for non-BL UEs in CE mode A.


To resolve this issue, the following proposal was made.
Proposal 3: 
· Capture the agreement that for CSI-RS based CSI feedback for non-BL UEs in CE mode A, the codebook indices in Table 7.2.4-1 of TS 36.213 are reused.
· Endorse the Text Proposal 1 in Appendix to TS36.213.
In [4], it was proposed to include the codebook subset restriction which was missed during the discussion in Rel-16 WI phase. A Text Proposal was submitted for adoption, in which the proponent tried to reuse existing terminologies to describe the codebook subset restriction for the 8 antenna case.
Proposal 4: 
· Adopt the Text Proposal 5 in TS36.213
It is suggested to discuss first whether the introduction of the codebook subset restriction for 8 antenna case is agreeable and then double check the Text Proposal if agreed.
Issue 3) Correction on how the second PMI is calculated
In Subclause 7.2.2 of TS36.213, for Mode 1-1 description, it was described in such a way that the second PMI is calculated conditioned on transmission rank 1 and the wideband first PMI. However, in [3], based on their understanding that the second PMI is calculated conditioned on transmission rank 1 and the last reported wideband first, the Text Proposal 3 was submitted for adoption with some proposed changes on the description order.
Proposal 5: 
· Adopt the Text Proposal 3 in TS36.213
As there is no clear agreement on how the second PMI is calculated for CSI feedback of non-BL CE UEs, it is suggested that companies provide inputs on how they understand on this matter. If companies have the same understanding, it should be very easy to adopt the proposal.
In the last subbullet in the Text Proposal 3, also note that an editorial correction on the indentation was proposed as it is not part of the description on how the type 2c report consists of.
3. Conclusion
[bookmark: _GoBack]List of issues and proposals were categorized into 3 issues. As a maximum of three e-mail threads can be created for parallel discussion, we can create three e-mail threads and discuss issue by issue per each e-mail thread. Or, it is feature lead’s opinion that it should also be possible to reduce the number of e-mail threads to two or one without a big trouble.
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Text proposal 1
Text proposal for 36.213
7.2.2	Periodic CSI Reporting using PUCCH
<Unchanged parts are omitted>
The sub-sampled codebook for PUCCH mode 1-1 submode 2 for 8 CSI-RS ports is defined in Table 7.2.2-1D for first and second precoding matrix indicator [image: ] and [image: ]. Joint encoding of rank and first precoding matrix indicator [image: ] for PUCCH mode 1-1 submode 1 for 8 CSI-RS ports is defined in Table 7.2.2-1E. The sub-sampled codebook for PUCCH mode 2-1 for 8 CSI-RS ports is defined in Table 7.2.2-1F for PUCCH Reporting Type 1a. For a BL/CE UE configured with CEModeA and PUCCH mode 1-1 for 8 CSI-RS ports, the entries in Table 7.2.2-1D and Table 7.2.2-1E corresponding to rank 1 are used, and the codebook indices are given in Table 7.2.4-1.
<Unchanged parts are omitted>
[bookmark: _Ref24719076]Text proposal 2
Text proposal for 36.213
[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
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>
Text proposal 3
Text proposal for 36.213
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. 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.
<Unchanged parts are omitted>
Text proposal 4
Text proposal for 36.213
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 1-1 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.
· 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, and RI is not reported.
<Unchanged parts are omitted>
Text proposal 5
Text proposal for 36.213
7.2	UE procedure for reporting Channel State Information (CSI)
<Unchanged parts are omitted>
For a BL/CE UE, when reporting PMI the UE reports a single PMI report. A UE is restricted to report PMI within a precoder codebook subset specified by a bitmap parameter codebookSubsetRestriction configured by higher layer signalling. For a specific precoder codebook and associated transmission mode, the bitmap can specify all possible precoder codebook subsets from which the UE can assume the eNB may be using when the UE is configured in the relevant transmission mode. Codebook subset restriction is supported for transmission modes 6 and 9. The resulting number of bits for each transmission mode is given in Table 7.2-1b. The bitmap forms the bit sequence [image: ] where [image: ] is the LSB and [image: ] is the MSB and where a bit value of zero indicates that the PMI reporting is not allowed to correspond to precoder(s) associated with the bit. The association of bits to precoders for the relevant transmission modes are given as follows:
-	Transmission mode 6
-	2 antenna ports: bit [image: ] is associated with the precoder for [image: ] layer with codebook index [image: ]in Table 6.3.4.2.3-1 of [3].
-	4 antenna ports: bit [image: ] is associated with the precoder for [image: ] layer with codebook index [image: ]in Table 6.3.4.2.3-2 of [3].
-	Transmission mode 9
-	2 antenna ports: bit [image: ] is associated with the precoder for [image: ] layer with codebook index [image: ]in Table 6.3.4.2.3-1 of [3].
-	4 antenna ports: bit [image: ] is associated with the precoder for [image: ] layer and with codebook index [image: ]in Table 6.3.4.2.3-2 of [3]. 
-	8 antenna ports: bit is associated with the precoder for [image: ] layer and codebook index [image: ], and bit  is associated with the precoder for [image: ] layer and codebook index [image: ]. Codebook indices [image: ] and [image: ] are given in Table 7.2.4-1. The 8 antenna ports case for Transmission mode 9 is only applicable when the UE is configured with the higher layer parameter ce-csi-rs-feedback-config.
<Unchanged parts are omitted>
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