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1 Introduction
CSI measurement and feedback has been discussed in relation to PUCCH and PDSCH in recent meetings, with a focus on periodic CSI. In this paper, we consider some of the remaining details.
2 Operation of periodic CSI
The content of UCI in general has been considered, and ACK/NACK, SR, and periodic CSI are all supported when the UE is not operating CE. When the UE is operating CE, periodic CSI is not supported if the UE is need of large coverage enhancement. 

Agreement:

· Consider simplified channel feedback for MTC power savings at least for coverage enhanced MTC UEs

· No support of periodic CSI measurement and feedback for UEs in need of large coverage enhancement
Agreements:
· For low complexity MTC UEs in normal coverage, at least when PUCCH resource is configured, 

· ACK/NACK and SR over PUCCH is supported.

· Periodic CSI feedback over PUCCH is supported

· FFS on details
Periodic CSI reporting is configured by higher layer with multiple modes. It is essential for normal LTE UE to establish a good link by eNB well knowing the channel information. Given a coverage enhancement level determined by PUSCH in a semi-static manner, whether PUCCH repetition is used or not may not be exactly the same as PUSCH repetition due to different MCLs. Especially for small coverage enhancement, PUSCH may only need to be repeated in several times while PUCCH may or may not be repeated. Because other than during the initial random access procedure, it should be the network choice if a UE is operating CE to not, then regular CSI from UE is needed to help eNB track changes in the channel, especially if the UE is heading into or out of deep coverage. For this purpose, periodic CSI reporting is beneficial and better than using triggered-based aperiodic CSI, which provides no tracking ability. From the UE perspective, periodic CSI reporting procedure when operating small coverage enhancement is considered to consume power as much as that in normal coverage, while signalling overhead would not obviously increase due to a few repetitions.
Periodic CSI when not operating CE can be viewed as part of the overall scale from large CE through to no CE requirement, and its treatment does not need to be different.  

Further discussion is needed on the details of the large coverage enhancement case, where periodic CSI is stopped.
Proposal 1: A UE supporting coverage enhancement supports periodic CSI over PUCCH without repetition when PUCCH does not require coverage enhancement to meet the cell MCL target. Otherwise, the repetition number for sending of periodic CSI is controlled by eNB.
2.1 Determination of large/small coverage enhancement
The use case for UE in need of large coverage enhancement can be transmission from a smart meter setup deep inside a building, as given in the WID [1]. And the scenarios of small coverage enhancement could be more popular for example for cell edge machine-type devices setup by certain applications. However to have the same understanding of required coverage enhancement between UE and eNB, it is inevitable to specify what is large/small and how it can be known to the MTC devices. In the agreements we already have in R13 MTC so far, it is multiple levels that are normally used to represent various amounts required, including maximum 3 levels specified for PRACH, multiple repetition levels for EPDCCH, PDSCH and PUSCH. 
For PUCCH repetition, whether the coverage enhancement is large/small can also be differentiated by a specific level. For example if referring to the agreements on PRACH in coverage enhancement, the large amount of coverage enhancement can be the CE level 3 and the small can be level 1. If referring to discussion in UMTS SDT [3], it is the terminology of extreme coverage level that stands for the largest coverage enhancement. Then other areas can be considered as smaller coverage enhancement.
The actual means by which UE and eNB each know that the large coverage enhancement rules apply may be up to implementation, for example based on short- or long-term measurement at UE, and SRS or simply absence of periodic CSI report at eNB [4]. However, there should not be UE freedom to suspend periodic CSI reports without the eNB’s knowledge. 
In summary to let the UE know when is large or not, a clear threshold or condition needs to be stated in the specification. How the UE would understand a given level can be discussed/decided by the amount of required CE, which would need further discussion. There is a companion contribution discussing amount of coverage enhancement [2]. 
Proposal 2: If the amount of required CE for PUCCH is divided into several levels, at least the highest level should be identified for large coverage enhancement. 
2.2 CSI measurements

The measurements being reported in the periodic CSI can be restricted to a subset of the available narrowbands: 

Working assumption:
· For Rel-13 low complexity UEs in normal coverage, cross-subframe scheduling (k > 0),

· For unicast PDSCH, DCI indicates one of  narrow-band  and further indicate resource allocation within narrow-band 

· This doesn’t preclude predefined frequency hopping 

· FFS: Details on resource allocation field in DCI 

· CSI measurements can be restricted to a subset of the available narrow-bands
· FFS: details
The definition of narrowbands will be written in specifications, but it is not decided yet how MTC UEs know the available narrowbands. It is envisioned the available narrowbands shall be part of the system bandwidth, so the CSI measurement and feedback can be subject to all or a subset of the available narrowbands. Assuming the narrowband for (at least) MTC SIB1 is predefined in specification or signaled in MIB, and the other available narrowbands will be included in SIB. The working narrowband for MTC UE unicast can be signaled to UEs in DCI. If eNB can configure UEs to periodically measure and feedback CSI reports of all available narrowbands, eNB can choose one best of them and reconfigure it to be the UE unicast narrowband. In addition, eNB may have a candidate unicast narrowband in advance to reconfigure a MTC UE onto for the sake of flexible scheduling but not sure whether the CSI of the candidate is good enough. In such a case, eNB can trigger UE to measure the CSI of the indicated narrowband and feedback the CSI report in an aperiodic manner. Further details are discussed in [5].
Proposal 3: Confirm the working assumption that measurements can be restricted to a subset of the available narrowbands.
3 Conclusions
In this contribution we discussed the use case of period CSI for MTC UE when operating coverage enhancement as well as determination for such cases. We propose
Proposal 1: A UE supporting coverage enhancement supports periodic CSI over PUCCH without repetition when PUCCH does not require coverage enhancement to meet the cell MCL target. Otherwise, the repetition number for sending of periodic CSI is controlled by eNB.

Proposal 2: If the amount of required CE for PUCCH is divided into several levels, at least the highest level should be identified for large coverage enhancement. 

Proposal 3: Confirm the working assumption that measurements can be restricted to a subset of the available narrowbands.
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