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1. Introduction
In RAN1#84 the following agreements were reached regarding CSI measurements:
RAN1#84 agreement:
· Define the last subframe of a set of subframes for the CSI reference resource as n-nCQI_ref, where nCQI_ref  is equal to or greater than 4 for both P-CSI and A-CSI.
· MBSFN subframes are invalid for CSI reference resource for DL TMs.
· For Rel-13 eMTC UEs where a CSI reference resource composes a set of subframes
· Each CSI reference subframe shall be a LC/CE downlink subframe configured by higher layers
· The set of a subframes for CSI reference resource has a size of R_CSIMax, where R_CSIMax is UE-specifically configured with a value from {1, 2, 4, 8, 16, 32, reserved} 

These agreements define the subframes which the UE should perform CSI measurement. Additionally, when sub-band CSI feedback is configured, the reporting is performed by following the agreements below:

RAN1#84 agreement:
· When frequency-hopping is configured for MPDCCH, and
· when 2 narrow bands are available, M = 1 and 1-bit indication
· when 4 narrow bands are available, M = 1 and 2-bit indication.
· When frequency-hopping is not configured for MPDCCH, only one wideband CQI is reported, no sub-band CQI, and no indication of the narrowbands.
In this document we present our views on some issues created by the agreements above, which would need further clarification. 
2. Definition of set of subframes for CSI reference resource
Following the agreements above, the specification should unequivocally define the set of subframes used for CSI measurements. In our view, however, some additional details need to be agreed or clarified for consistent operation in different modes.
For instance, the parameter R_CSIMax defines the size of the set of subframes for CSI reference resource. It is not clear what is the behaviour when frequency hopping is applied, i.e., how to interpret the parameter R_CSIMax when there is more than one narrowband for CSI monitoring. In the following, we present different interpretations of the agreements that would lead to different set of subframes. In the examples below, R_CSIMax = 4 was assumed.

2.1. Interpretation 1: R_CSIMax is defined regardless of hopping
In this first interpretation (Figure 1), the CSI reference resource has exactly R_CSIMax subframes. In this case, it is possible that all the subframes in the set of subframes belong to the same narrowband. In such a case, the UE should only perform spectral efficiency averaging across the subframes in the set. Analogously, when performing subband selection, the UE would always report NB1 as the preferred narrowband. In this case, the spectral efficiency use for CQI calculation for wideband and narrowband CSI is the same, and is readily obtained by adding the spectral efficiencies in the four subframes, i.e.,



[bookmark: _Ref447279700]Figure 1 CSI reference resource defined regardless of hopping
2.2. Interpretation 2: R_CSIMax is shared among narrowbands
In this second interpretation (Figure 2), the R_CSIMax is split among different narrowbands. For example, if we have 2 narrowbands and R_CSIMax = 4, then each narrowband would have two subframes each, as depicted below. In this case, the CQI calculation for wideband would be obtained as

And the two spectral efficiencies for narrowband feedback would be scaled to meet the reference of four repetitions for PDSCH, as dictated by R_CSIMax:




Figure 2 Set of subframes split among narrowbands
2.3. Interpretation 3: R_CSIMax applies separately to each narrowband
Under this last interpretation (Figure 3), the R_CSIMax applies separately to each of the narrowbands. For example, in the case below, the wideband CSI calculation is based on the 8 observed subframes, with a normalization to compensate for the increased number of observations.

while the narrowband CQI calculation is given by




Figure 3 Set of subframes applies separately to each of the narrowbands
For any of the three interpretations, all subframes were considered valid and non-MBSFN. If MBSFN or invalid subframes are introduced, then the CSI reference resource would be modified accordingly. One example is depicted in Figure 4, where two MBSFN subframes are introduced:


Figure 4 CSI reference resource with interpretation 3 + MBSFN subframes
2.4. Interpretation 4: R_CSIMax applies only to non-hopped case
A different interpretation of the agreements would imply that the parameter R_CSIMax applies only for the case where MPDCCH frequency hopping is not configured. For the hopped case, it is up to UE implementation to determine the CSI resources for the different narrowbands. The UE implementation should take at least one CSI sample from each of the narrowbands to allow for accurate wideband and narrowband CSI feedback.





Observation 1: The current agreement regarding set of subframes for CSI reporting is ambiguous with respect to the behaviour when MPDCCH hopping is enabled. 
In our view, interpretation 4 provides higher flexibility from UE implementation and requires less specification effort.
Proposal 1: The definition of R_CSIMax applies only in the case of non-hopped MPDCCH. For the hopped MPDCCH, it is up to UE implementation to determine the set of subframes for CSI reporting. 

3. Summary
In this contribution we presented our views on the definition of CSI reference resource for eMTC. We propose to further clarify the definition of R_CSIMax as follows:
Observation 1: The current agreement regarding set of subframes for CSI reporting is ambiguous with respect to the behaviour when MPDCCH hopping is enabled. 
Proposal 1: The definition of R_CSIMax applies only in the case of non-hopped MPDCCH. For the hopped MPDCCH, it is up to UE implementation to determine the set of subframes for CSI reporting. 
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