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1. Introduction
In RAN1#82b, the following agreements on physical uplink control channels were reached: 
Agreement:

· LC/CE UE is not expected to be configured with non-contiguous UL resource allocations, and simultaneous PUCCH and PUSCH
Continue discussion offline, including the following:

· For the subframes where PUSCH repetition and PUCCH repetition overlaps, one option is selected:

· If full overlap:

· Option 1: ACK is multiplexed with PUSCH 

· Option 2: Drop PUSCH

· If partial overlap:

· Option 1: Drop PUSCH during overlap portion

· Option 2: Drop the later channel

· Option 3: ACK is multiplexed with PUSCH on overlapped subframes
· PUCCH resource determination for PUCCH under repetitions 

· The same PUCCH resources are used within each subframe of a PUCCH repetition within a narrowband

· In case of hopping, FFS how to determine the subsequent narrowband and the resource index for the subsequent narrowband
· For LC UEs and UEs operating CE, PUCCH formats 1/1a/2/2a are supported, and the PUCCH resource is derived the same way as in LTE Rel-12, except the following:

· The detailed implicit resource derivation for PUCCH format 1a is FFS

· FFS ARO for large CE

· FFS PUCCH format 1a under large CE

· FFS the association of the PUCCH formats with the CE mode

In this contribution, we provide our view on the UCI for MTC. 
2. CQI definition

It has been agreeded that CSI reference resource is extended to span M (M>1) subframes for UEs in small DL coverage enhancement. So there needs to be at least two sets of CQI definitions for M=1 or M>1. The at least two sets of CQI indices can be either in a single CQI table with non-overlapping CQI indices for different M value, or in different tables and UE only reports CQI index corresponding to one particular table. When a UE is configured to do CSI measurement with a certain M value, the measurement result could be either too good or too bad due to the change of coverage needs. Thus UE needs to indicate the need of switching of coverage level to eNB. 

This can be done in two ways. One is naturally supported if we use single table for all M values. When a UE is configured to do measurement with a certain M value, and the result is either too good or too bad, it will perform additional measurement with different M values. For example, if M=1 and the result is too bad, the UE may perform a measurement with M’>1 value (the value is either semi-statically configured or fixed) and report the CQI index correspond to M’. The single CQI table will increase table size compared to one table per M value and thus increases CQI payload size. It also requires UE to be able to do additional measurement when switching is needed. 

Another way is to use multiple tables for different M values but add additional entries to indicate switching. For M=1, we need to add an entry to indicate the channel is too bad and a switching to a higher M value is needed. For M being the maximum value, we need to add an entry to indicate the channel is too good at current M value and a switching to a lower M value is recommended. For M value between 1 and the maximum value if there is any, we need to add two entries to indicate the need for switching up or down respectively. The extra entries may fit in the existing CQI tables or otherwise incur only one bit of increase to the payload. But additional measurement will be needed after eNB switch to a different M value. 

In summary, we have the following proposals:

Proposal 1: The definition of CQI tables needs to enable a UE to convey the need of switching between different coverage level when the measurement result based on M subframes is either too good or too bad. 

Option 1:  Define a single CQI table to include CQI indices for all M values. And allow UE to do additional measurement and report with M’ value different from the configured M value.

Option 2: Define multiple CQI tables for different M values and add extra entries in each table to indicate the need of switching M values. 
3. Summary
In this contribution we presented our views on the techniques for physical control channels. We make the following proposals for UCI for MTC UE in enhanced coverage:

Proposal 1: The definition of CQI tables needs to enable a UE to convey the need of switching between different coverage level when the measurement result based on M subframes is either too good or too bad. 

Option 1:  Define a single CQI table to include CQI indices for all M values. And allow UE to do additional measurement and report with M’ value different from the configured M value.

Option 2: Define multiple CQI tables for different M values and add extra entries in each table to indicate the need of switching M values. 
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