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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
One objective of the FeMTC WI [1] is supporting larger PDSCH and PUSCH channel bandwidth in connected mode. In RAN1 #86, agreements on larger channel bandwidth were reached [2]:
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
Since larger channel bandwidth is supported, the resource allocation to support larger channel bandwidth for FeMTC UEs needs to be studied. In this contribution, we provide our preliminary considerations on DCI design for PDSCH/PUSCH scheduling in FeMTC, and corresponding proposals are given.
[bookmark: _Ref129681832]Granularity of resource allocation with larger bandwidth in FeMTC
For eMTC UEs, only one narrowband is supported, and DCI formats 6-0A/6-1A are used to indicate the resource block assignment within the narrowband for PUSCH/PDSCH. The granularity of resource allocation in DCI format 6-0A/6-1A is based on PRB. To support larger bandwidth in FeMTC, the granularity of resource allocation should be considered. 
With larger bandwidth in FeMTC, when no more than 6 PRBs are scheduled, the granularity of resource allocation can still be one PRB. And in the case when more than 6 PRBs need to be scheduled, narrowband (i.e., 6 PRBs) can be the granularity of resource allocation. For ease of baseband and RF implementations, it is convenient that the wider bandwidth should be composed of a certain number of narrowbands [3][4][5][6], and in this case using a narrowband as the granularity to schedule large number of resource blocks will be natural. Also a 6 PRB granularity is compatible with eMTC UEs since the resource allocation in DCI format 6-0A/6-1A is first indicated by the narrowband index, hence the reuse of similar methodology can be simplified.
The main issue of using narrowband as the granularity may be the loss of flexibility, for example allocating PRBs to a FeMTC UE in a larger number than the minimum needed. However, the proportion of over-allocation will be reduced along with the increasing number of the demanded PRBs. Moreover, the minimum possible resource allocation is not necessarily always used in a practical scheduler, because a FeMTC UE (and indeed any other type of UE) can benefit from the additional PRBs in respect of transmission reliability and coverage range thanks to a lower code rate.
Proposal 1: Narrowband can be the granularity of resource allocation with larger channel bandwidth when more than 6 PRBs need to be scheduled for a FeMTC UE.
DCI format design 
Generally there are two options for DCI design to support the resource allocation with larger bandwidth:
Option 1: Design new DCI format
New DCI format may be introduced to provide the resource allocation in FeMTC. If so, the indication of resource allocation can be different from that in Rel-13.
However, if new DCI format is introduced in FeMTC, which has a different payload size than formats 6-0A/6-1A, additional UE complexity will also be introduced because FeMTC UEs will have to monitor two kinds of DCI format size. Hence, the number of blind decoding of UEs will be increased, or the available MPDCCH candidates within search space will be reduced.
Option 2: Reuse the DCI format in eMTC

In DCI format 6-0A, a total of +5 information bits are transmitted for resource block assignment [7]:
· 
 MSB bits provide the narrowband index as defined in section 5.2.4 of [8]
· 5 bits provide the resource allocation using UL resource allocation type 0 within the indicated narrowband
A similar design is applied in DCI format 6-1A. As can be seen above, the resource allocation in DCI format 6-0A/6-1A is indicated by narrowband index and 5 bits information indicating the resource block allocation within the narrowband. 
Assuming that narrowband is used as the granularity of resource allocation when more than 6 PRBs are scheduled in FeMTC, DCI formats 6-0A/6-1A can be reused to indicate the larger granularity resource allocation for FeMTC UEs. For example, the allocated resource can be indicated by the narrowband index and the number of consecutive narrowbands. To distinguish the resource allocation type (i.e. whether it is for narrowband or wider bandwidth) of DCI formats 6-0A/6-1A, different ways can be considered, such as using different scrambling sequences between narrowband and wider band, or using invalid state of some field in current DCI format 6-0A/6-1A to indicate the wider band operation [9]. Therefore, DCI formats 6-0A/6-1A can be used to indicate both the legacy granularity resource allocation and the larger granularity resource allocation.
Comparing these two options, Option 2 has advantages on reducing the complexity, overhead, and standardization work. Therefore, it is preferred to reuse DCI format 6-0A/6-1A to indicate the resource allocation in FeMTC.
Proposal 2: DCI formats 6-0A/6-1A can be reused to support larger channel bandwidth in FeMTC.
Conclusion
[bookmark: _Ref124589665][bookmark: _Ref71620620][bookmark: _Ref124671424]In this contribution, we provide our preliminary considerations on DCI design for PDSCH/PUSCH scheduling in FeMTC, and corresponding proposals are given:
Proposal 1: Narrowband can be the granularity of resource allocation with larger channel bandwidth when more than 6 PRBs need to be scheduled for a FeMTC UE.
Proposal 2: DCI formats 6-0A/6-1A can be reused to support larger channel bandwidth in FeMTC.
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