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1
Introduction
In RAN1 #81, the followings have been agreed for UCI for low complexity and/or coverage enhanced UE [1]:

Agreements:

· Note: the following bullets have no implication regarding the conditions for supporting aperiodic CSI

· FFS whether the CSI reference resource needs to be extended to more than one subframe in some cases

· When CSI reporting is supported, CSI reporting by low-cost and coverage-enhanced UEs is simplified by 

· Not reporting RI

· Within a narrowband, all the RBs in the narrowband are assumed for reference measurement

· FFS: Existing CQI table is modified by introducing new or modified CQI entries for coverage-enhanced UEs

· New or modified CQI entries provide lower spectral efficiency values than currently available

· CSI reference resource is extended to span multiple subframes M (M>1) at least for UEs in small DL coverage enhancement

· FFS: M is semi-statically, UE-specifically, configured, or fixed

· FFS: if and how the extension is configured

· FFS: Whether to use existing or updated CQI table 

· FFS: Entries are interpreted as corresponding to PDSCH reception over the multiple subframes M
In this contribution, we discuss on the remaining issues for UCI for low complexity and/or coverage enhanced UE.
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UCI on PUCCH
The CSI reporting on PUCCH has been used so far as a periodic CSI feedback which can update the channel status information regularly using a minimum amount of uplink resource for better link adaptation. However, for a coverage limited UE especially for a UE requiring a large coverage enhancement, it is questionable that it is worthwhile to support the periodic CSI feedback given that the CSI measurement is not reliable in a very low SINR region while much larger amount of PUCCH resources needed for repetitions as the UE is coverage limited.
Since eNB triggering based aperiodic CSI feedback on PUSCH still can be used anytime if necessary and the outer loop link adaptation based on HARQ-ACK could be used as a long-term link adaptation. Therefore, it seems to be appropriate not to support of the periodic CSI feedback on PUCCH to reduce UE battery consumption when a UE is in a CE mode of operation (at least for large coverage enhancement level). 
Proposal-1: periodic CSI on PUCCH is not supported for a UE in coverage enhancement. 
Since it is obvious that multiple layer transmission and/or a carrier aggregation won’t be used for the MTC UE and/or a UE in a CE mode, PUCCH format 3 may not be needed for the MTC UEs as long as the multiple A/N transmissions are not required for MTC UEs and/or a UE in a CE mode.
Proposal-2: PUCCH format 3 is not supported for MTC UEs.
It has been agreed that the ACK/NACK and SR on PUCCH are supported for both normal and enhanced coverage as well as multiple subband configurations for both uplink and downlink. Since the subbands for PUCCH and PUSCH may be different, an MTC UE may not be able to transmit both PUCCH and PUSCH at the same time. Therefore, it seems necessary to support UCI transmission on PUSCH when an MTC UE needs to transmit PUCCH and PUSCH in a same subframe.
Proposal-3: UCI piggyback in PUSCH is supported for MTC UEs in normal coverage.

For the ACK/NACK transmission on PUCCH for a UE in enhanced coverage, it has been raised that ACK only or NACK only transmission may allow UE battery saving as it reduces UE active time in uplink. However, if ACK only or NACK only transmission is used, the eNB may not be able to differentiate between DTX and NACK, or DTX and ACK which may result in link adaptation limitation. 
For the ACK only transmission, both (i) a UE missed a DL control channel transmitted and (ii) a UE received a DL control channel and fail to decode the associated PDSCH will result in DTX, therefore the eNB may not be able to figure out the cases for the link adaptation of DL control channel or PDSCH which may result in inefficient link adaptation. Also, for the NACK only transmission, both (i) a UE missed a DL control channel transmitted and (ii) a UE succeeds to receive DL control and its associated PDSCH will result in DTX, therefore eNB will assume the successful transmission even though a UE keeps missing the DL control channels which seems to be inefficient. Therefore, both ACK and NACK on PUCCH should be supported in order to avoid the abovementioned problems.
Proposal-4: both ACK and NACK on PUCCH are used for coverage enhancement.

3
Conclusion
In this contribution, we discussed on UCI for MTC UE. From the discussions, we propose followings:
Proposal-1: periodic CSI on PUCCH is not supported for a UE in coverage enhancement. 

Proposal-2: PUCCH format 3 is not supported for MTC UEs.

Proposal-3: UCI piggyback in PUSCH is supported for MTC UEs in normal coverage.

Proposal-4: both ACK and NACK on PUCCH are used for coverage enhancement.
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