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1	Introduction
In Release-16 the Work Item (WI) on “Additional MTC enhancements for LTE” [1], one of the objectives was to specify the following improvement for machine-type communications for BL/CE UEs:
	Extreme coverage for non-BL UEs:
· Specify CE mode A and B improvements for non-BL UEs from among the following list [RAN1, RAN2, RAN4]
· Enhancements to idle mode mobility
· Feedback based on CSI-RS
· ETWS/CMAS in connected mode




From the list of candidates above RAN1 worked towards the standardization of “Feedback based on CSI-RS” and “ETWS/CMAS in connected mode”. In RAN#86, the RAN1 CRs capturing the agreements reached during the WI were endorsed, whereas recently the version 16.0.0 of the RAN1 Technical Specifications was released [2-5]:
	Endorsed RAN1 CRs for Rel-16 LTE-MTC
	RAN1 Technical Specifications

	· CR 36.211: R1-1913610
· CR 36.212: R1-1913611
· CR 36.213: R1-1913612 (s00-s05), R1-1913613 (s06-s07), R1-1913614 (s08-s09), R1-1913684 (s10-s13), R1-1913615 (s14-sxx)
· CR 36.214: R1-1913683
	· TS 36.211 version 16.0.0
· TS 36.212 version 16.0.0
· TS 36.213 version 16.0.0
· TS 36.214 version 16.0.0



This Text Proposal identifies missing or incomplete captures of the agreements in the RAN1 technical specifications for CE mode improvements for LTE-MTC non-BL UEs.
[bookmark: _Ref178064866][bookmark: _Hlk528365764]2	Discussion
The subsection below addresses what has been identified as missing or incomplete captures of the agreements for “Feedback based on CSI-RS for LTE-MTC non-BL UEs”.
2.1	TS 36.213
2.1.1	TS 36.213 Issue 1, clause 7.2.2
[bookmark: _Hlk31284679]In RAN1 #98bis, for the support of “feedback based on CSI-RS” it was agreed that submode 2 for PUCCH mode 1-1 is also supported, in which case the rank indicator (RI) is not reported. The current implementation of “feedback based on CSI-RS” in TS 36.213 lacks to mention this aspect, which is intended to be added through this Text Proposal. The corresponding agreements from RAN1 #98s are copied below.
	Agreement 
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

Agreement 
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.



----------------------------------------------------- Text start -----------------------------------------------------------

· 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.

----------------------------------------------------- Text end ------------------------------------------------------------
2.2.2	TS 36.213 Issue 2, clause 7.2
In clause 7.2 of TS 36.213 entitled “UE procedure for reporting Channel State Information (CSI)”, it is stated that “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”. However, during the Rel-16 standardization process it was missed to include the codebook subset restriction for “feedback based on CSI-RS,” which is incorporated below based on existing terminology (i.e., [image: ]and [image: ]) found in clause 7.2 in [4].
----------------------------------------------------- Text start -----------------------------------------------------------

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.

----------------------------------------------------- Text end ------------------------------------------------------------


[bookmark: _Toc32492464]Agree on the text proposals presented in this document and capture its content in the TS 36.213.
4	Conclusion
Based on the discussion in the previous sections we propose the following:

Proposal 1	Agree on the text proposals presented in this document and capture its content in the TS 36.213.
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