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1. Introduction
In RAN#72 a new work item (WI) named further enhancements for MTC [1] was introduced. The objectives of the WI include the support of positioning, multicast, mobility enhancements and higher data rates. Larger data channel bandwidth is one of the approaches being used to achieve higher data rates. The following have been agreed so far for the supported bandwidth for MPDCCH, PDSCH and PUSCH.
· MPDCCH follows Rel-13 design, which implies that it can be decoded by a UE operating in narrowband operation (6RB).
· The larger maximum UE channel BW for PDSCH is supported for both CE mode A and CE mode B.
· The larger maximum UE channel BW for PUSCH is not supported for CE mode B.
· For Rel-14 BL UEs in CE mode A and CE mode B, the single larger maximum UE channel BW for PDSCH in RRC connected mode is 5 MHz.
· For Rel-14 BL UEs in CE mode A, the single larger maximum UE channel BW for PUSCH in RRC connected mode is 5 MHz.
· Rel-14 non-BL UE can support CE mode A in connected mode with a maximum PDSCH channel bandwidth of either 5 or 20 MHz
· Rel-14 non-BL UE can support CE mode A in connected mode with a maximum PUSCH channel bandwidth of 5 MHz
· Rel-14 non-BL UEs can support CE mode B in connected mode with a maximum PDSCH channel bandwidth of either 1.4, 5 or 20 MHz.
· Rel-14 non-BL UEs can support CE mode B in connected mode with a maximum PUSCH channel bandwidth of 1.4 MHz.
In this contribution we provide our views on the impact of larger bandwidth on UL retuning, MPDCCH monitoring on subframes with PDSCH allocation for the UE, and CQI design.

2. UL Retuning
For UEs with limited bandwidth capability, gaps in UL transmission are necessary to accommodate retuning time at the UE. R13 eMTC UEs can support a bandwidth of 1 narrowband (NB) (1.4 MHz). Retuning gaps have been provided for them whenever the UL NB changes. Similar rules need to be defined for UEs capable of wider bandwidth support, specifically for UEs supporting 5 MHz on UL (up to 4 contiguous NBs). 

[bookmark: _GoBack]We propose that the available NBs in the system be divided into non-overlapping subbands containing 4 contiguous NBs each. For 20MHz system bandwidth, there are 16 NBs. They are divided into four subbands: NB0-3, NB4-7, NB8-11, and NB12-15. We propose that retuning gaps are provided whenever the UL transmission changes subbands or involves multiple subbands. For example, if PUSCH transmission changes from NB2 to NB3 from one subframe to next, no retuning gap is provided. However, if the PUSCH allocation changes from NB3 to NB4, a retuning gap is provided as the subband has changed. To keep the design simple, if any of the subframes involve more than 1 subband, retuning gap is provided between them even if they are identical allocations. The rules to determine which symbols get punctured when there are retuning gaps can be kept the same as for UEs supporting only bandwidth of 1NB.

Proposal 1: All available NBs in the system are grouped into non-overlapping subbands containing 4 contiguous NBs each. For UEs supporting 5 MHz PUSCH channel bandwidth, retuning gaps are provided whenever the UL transmission across subframes changes subbands or involves multiple subbands. 

Proposal 2: For UEs supporting 5 MHz PUSCH channel bandwidth, the rules to determine which symbols get punctured when there are retuning gaps are the same as those for UEs supporting 1.4 MHz PUSCH channel bandwidth.

3. MPDCCH Monitoring on Subframes with PDSCH Allocation
In R13 eMTC, a UE is not expected to monitor MPDCCH search space on subframes where the MPDCCH NB is different from the NB containing the PDSCH allocation since the UE bandwidth capability is 1NB and UE is expected to monitor them simultaneously only if they are both on the same NB. For UEs that support larger bandwidth, the UE should be able to monitor MPDCCH and PDSCH simultaneously in lot more scenarios. We propose that the UE monitor MPDCCH NB if all the allocated PDSCH NB as well as the MPDCCH NB lie within the bandwidth capability of the UE. The UE is not expected to monitor the MPDCCH NB otherwise.

Proposal 3: On subframes with PDSCH allocation, UE is not expected to monitor MPDCCH NB if all the allocated PDSCH NBs that the UE is expected to monitor and the MPDCCH NB are not contained within the bandwidth capability of the UE.

4. CQI
The CQI report in R13 is primarily based on measurements made on MPDCCH NBs. As the MPDCCH NBs may hop across subframes, the UE may be able to measure multiple NBs. The hopping can be configured to cover up to 4 NBs. The CQI report itself includes some bits from the UE to indicate the best NB. In R14, for MPDCCH monitoring, the same bandwidth of 1 NB is retained even for UEs supporting larger bandwidths. Since the UE supports wider bandwidth even though the MPDCCH is only spanning 1NB, the UE may actually be able to monitor other neighbouring NBs as well and obtain more accurate CQI / CQI for more NBs. This however may come at expense of some power. We hence propose to leave it up to the UE implementation to decide when it wishes to measure NBs other than the MPDCCH NBs. Increasing the number of bits to indicate the best NB may however be useful to consider. 

Observation 1: Due to larger bandwidth capability, UE should be able measure CQI over NBs around the MPDCCH NBs. However, due to associated power impact, use of additional NBs for CQI report should be left to UE implementation. 

5. Summary
The observations and proposals made in this contribution are summarized below.
Proposal 1: All available NBs in the system are grouped into non-overlapping subbands containing 4 contiguous NBs each. For UEs supporting 5 MHz PUSCH channel bandwidth, retuning gaps are provided whenever the UL transmission across subframes changes subbands or involves multiple subbands. 

Proposal 2: For UEs supporting 5 MHz PUSCH channel bandwidth, the rules to determine which symbols get punctured when there are retuning gaps are the same as those for UEs supporting 1.4 MHz PUSCH channel bandwidth.

Proposal 3: On subframes with PDSCH allocation, UE is not expected to monitor MPDCCH NB if all the allocated PDSCH NBs that the UE is expected to monitor and the MPDCCH NB are not contained within the bandwidth capability of the UE.

Observation 1: Due to larger bandwidth capability, UE should be able measure CQI over NBs around the MPDCCH NBs. However, due to associated power impact, use of additional NBs for CQI report should be left to UE implementation. 
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