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1 Introduction

In RAN1 #86, larger maximum UE channel bandwidth was agreed to be supported for Rel-14 BL UEs and Rel-14 non-BL UEs in CE Mode A [1]. For Rel-14 FeMTC UEs with larger TBS and channel BW, it was also agreed that idle mode operations reuse the Rel-13 eMTC design.
Agreement:
· For Rel-14 BL UEs in CE mode A (FFS for CE mode B), the single larger maximum UE channel BW for PDSCH and PUSCH in RRC connected mode is 5 MHz.

· For Rel-14 non-BL UEs in CE mode A (FFS for CE mode B), the single larger maximum UE channel BW for PDSCH and PUSCH in RRC connected mode is (FFS: 5 or 20) MHz.
Agreement:
· The wider bandwidth operation is enabled by eNB.

· Wider bandwidth PDSCH/PUSCH is cross subframe scheduled by MPDCCH.
· MPDCCH follows Rel-13 design, which implies that it can be decoded by a UE operating in narrowband operation (6RB).

· If a new grant is introduced for wideband PDSCH/PUSCH, the number of blind decodings of MPDCCH does not increase with respect to Rel-13 eMTC.
Agreement:

· For Rel-14 FeMTC UEs with larger TBS and channel BW:

· Idle mode operations reuse the Rel-13 eMTC design.

In this contribution, we provide our considerations on the control channel of supporting wider bandwidth in FeMTC.

2 RRC_IDLE state
Rel-14 FeMTC UEs in RRC_IDLE state can monitor paging, carry out cell re-selection, and initiate random access. According to the agreement, a Rel-14 FeMTC UE in idle mode should reuse the Rel-13 eMTC design. Thus, MPDCCH DCI format 6-2 and type-2 CSS should be re-used for paging message of Rel-14 FeMTC UEs. MPDCCH DCI format 6-0A/1A/0B/1B and type-1 CSS should be re-used for Rel-14 FeMTC UEs during random access procedure. 
As a result, Rel-14 FeMTC UEs at least support DCI format 6-0A/1A/0B/1B/2.
Proposal 1: DCI formats 6-0A/1A/0B/1B/2 are supported for Rel-14 FeMTC UEs in RRC_IDLE.
3 RRC_CONNECTED state
3.1 Random access

A Rel-14 FeMTC UE in RRC_CONNECTED state may also initiate random access. The reason for introducing a larger PDSCH/PUSCH channel bandwidth is to improve the data rate of unicast transmission. In order to multiplex Rel-13 eMTC UE’s RAR and Rel-14 FeMTC UE’s RAR within the same RAR message, the RAR transmission of Rel-14 FeMTC UEs in RRC_CONNECTED state should be operated on one narrowband. Further, for the simplicity and consistent operation as in idle state, the transmission of Msg3 and Msg4 for Rel-14 FeMTC UEs in RRC_CONNECTED state can also operate on one narrowband.
The MPDCCH DCI format and search space for MPDCCH scheduling RAR/Msg3/Msg4 in RRC_CONNECTED mode can reuse the Rel-13 eMTC design. That is, MPDCCH DCI format 6-0A/1A/0B/1B and type-2 CSS should also be used for Rel-14 FeMTC RRC_CONNECTED UEs during random access procedure.
Proposal 2: DCI format 6-0A/1A/0B/1B and type-2 CSS should be used for Rel-14 FeMTC RRC_CONNECTED UEs during random access procedure.

Moreover, MPDCCH order should also be supported for Rel-14 FeMTC UEs with larger channel bandwidth. Since DCI format 6-1A is supported for Rel-14 FeMTC UEs in CEMode A, it is preferred MPDCCH order can reuse Rel-13 eMTC design.
Proposal 3: For Rel-14 FeMTC UEs in CEMode A, MPDCCH order should reuse Rel-13 eMTC design.

3.2 Unicast transmission
3.2.1 DCI format

For Rel-14 FeMTC RRC_CONNECTED UEs in CEMode A, the unicast transmission can be based on wider channel bandwidth. As analyzed in our companion contribution [2], the wider channel bandwidth can be supported by multiple narrowbands. 
If new DCI format is defined to support wider channel bandwidth for the unicast transmission of Rel-14 FeMTC UEs, the UE may need to monitor both new DCI format and legacy Rel-13 DCI format, which may increase the number of UE blind detection. Therefore, for Rel-14 FeMTC RRC_CONNECTED UEs in CEMode A, Rel-13 DCI format 6-0A/1A can be reused.
Proposal 4: For Rel-14 FeMTC RRC_CONNECTED UEs in CEMode A, Rel-13 DCI format 6-0A/1A can be re-used for supporting larger channel bandwidth.

3.2.2 Control channel design
If Rel-13 DCI format 6-0A/1A is reused for supporting larger channel bandwidth, there need be no difference between the operation of Rel-13 eMTC UEs and Rel-14 FeMTC UEs as regards the control channel. Therefore, the design of MPDCCH USS of Rel-14 FeMTC UE can be the same as that specified for Rel-13 eMTC UEs. Likewise, the scrambling, frequency hopping, and re-tuning operations, and the timing relationships from MPDCCH to PDSCH/PUSCH can also be retained from Rel-13.
Proposal 5: The design of MPDCCH USS, scrambling, frequency hopping, retuning, and MPDCCH to PDSCH/PUCH timing relationships of Rel-14 FeMTC UE can be the same as that specified for Rel-13 eMTC UEs.
4 Conclusion
In this contribution, we provide our considerations on the control channel of supporting wider bandwidth in FeMTC, and the following observation and proposals are given:

Proposal 1: DCI formats 6-0A/1A/0B/1B/2 are supported for Rel-14 FeMTC UEs.

Proposal 2: DCI format 6-0A/1A/0B/1B and type-2 CSS should be used for Rel-14 FeMTC RRC_CONNECTED UEs during random access procedure.

Proposal 3: For Rel-14 FeMTC RRC_CONNECTED UEs in CEMode A, MPDCCH order should reuse Rel-13 eMTC design.

Proposal 4: For Rel-14 FeMTC RRC_CONNECTED UEs in CEMode A, Rel-13 DCI format 6-0A/1A can be re-used for supporting larger channel bandwidth.

Proposal 5: The design of MPDCCH USS, scrambling, frequency hopping, retuning, and MPDCCH to PDSCH/PUCH timing relationships of Rel-14 FeMTC UE can be the same as that specified for Rel-13 eMTC UEs.
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