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1. Introduction

In RAN1#86bis meeting [1], followings are agreed for larger max PDSCH/PUSCH channel bandwidth for Rel-14 FeMTC UEs:
	Agreement:

· FeMTC UEs use Rel-13 DCI formats for MPDCCH Type-0/1/2 CSS transmissions.

Agreement:
· The following FeMTC features:

1. HARQ-ACK bundling

2. Larger maximum TBS for 1.4MHz operation

3. Larger maximum TBS for 5MHz operation

4. Support of larger bandwidth
5. 10 HARQ processes for downlink
are enabled as follows:
· The UE reports capability to support a given feature

· FFS: The eNB enables the larger bandwidth and larger TBS by RRC reconfiguration

· The eNB enables the other features by RRC reconfiguration

· FFS: dependency between different features

· E.g. a UE that supports 5MHz operation shall support larger maximum TBS.

Agreement:
· Rel-14 non-BL UE can support CE mode A in connected mode with a maximum PDSCH/PUSCH channel bandwidth of either 5 or 20 MHz.

· Rel-14 capability signaling is introduced to differentiate non-BL UEs with respect to maximum UE channel BW support in CE.

· Rel-14 non-BL UE may also support Rel-13 CE mode A and CE mode B.
· A Rel-14 non-BL UE supporting CE mode A operation with 20-MHz maximum PDSCH/PUSCH channel bandwidth also supports CE mode A operation with 5-MHz maximum channel bandwidth.

· Strive for commonality in the DCI design for the 5-MHz and 20-MHz cases without introducing unnecessary overhead for the 5-MHz case.

· FFS whether to support frequency hopping for PDSCH/PUSCH channel bandwidths >5 MHz

Agreement:

· 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 the 5-MHz BL UE,

· The maximum reception bandwidth is 25 PRBs.
· The maximum allocatable PDSCH channel bandwidth is [FFS between 24 or 25] PRBs.

· The maximum transmission bandwidth is 25 PRBs.
· The maximum allocatable PUSCH channel bandwidth is [FFS between 24 or 25] PRBs.


In this contribution, we continue to discuss several aspects to support larger channel bandwidth for Rel-14 FeMTC UE. 

2. Discussion
2.1. Configuration of wider bandwidth operation for FeMTC

In our perspective, the features including larger bandwidth and larger TBS are motivated by supporting high data rates for MTC UE to cover the cases where the amount of DL and/or UL traffic is larger than that of Rel-13 eMTC. The amount of traffic would be varying in time, therefore, it would be inefficient that larger channel bandwidth and larger TBS are always enabled based on UE-capability without any eNB’s indication. When DCI for larger bandwidth operation and/or larger TBS are used to schedule PDSCH or PUSCH for a single narrowband operation, scheduling flexibility would be reduced due to the decrease in granularity on resource allocation and/or transport block size. Alternatively, DCI mapped on Type-0 CSS can be used to support a single narrowband operation without restrictions on granularity on resource allocation and/or TBS. However, in this case, since multiple UEs will share the same search space, scheduling opportunity could be limited compared to USS. 

Furthermore, it was agreed that Rel-14 non-BL UE supporting CE mode A operation with 20-MHz maximum PDSCH/PUSCH channel bandwidth also supports CE mode A operation with 5-MHz maximum channel bandwidth. In other words, it is necessary to introduce high layer signalling to indicate maximum channel bandwidth to be used for PDSCH or PUSCH scheduling between 20-MHz and 5-MHz at least for non-BL UE supporting CE mode A operation with 20-MHz maximum PDSCH/PUSCH channel bandwidth. In those points of views, it seems straightforward to introduce RRC signalling to indicate which channel bandwidth and/or TBS table/equation are used. 
Proposal 1: Larger channel bandwidth and/or larger TBS for PDSCH/PUSCH transmission are configured by RRC signalling.
2.2. Wider bandwidth operation for PDSCH/PUSCH
It is expected that high data rate MTC UE operating with wideband will coexist with BL/CE UE operating with Rel-13 narrowband. Therefore, when we design wideband for high data rates support, it is necessary to investigate the impact on Rel-13 BL/CE UE. Furthermore, MPDCCH can be multiplexed with PDSCH within the same narrowband. If MPDCCH search space is configured on the narrowband where PDSCH with wideband is scheduled, UEs associated with the search space will not be scheduled during the PDSCH transmission. In this case, it seems necessary to support non-contiguous resource allocation for PDSCH with wideband to multiplex with MPDCCH search space(s). Simply, narrowband/PRB bitmap can be used to indicate resources available for PDSCH with wideband. Alternatively, RRC signalling can indicate narrowband/PRB sets to be rate-matched or punctured when resource allocation for PDSCH is performed. 
Proposal 2: Resource allocation for PDSCH with larger channel bandwidth needs to consider overlapping with MPDCCH search space.
Depending on the system bandwidth, some portion of PRBs will not be associated with any narrowband within system bandwidth. For instance, if system bandwidth consists of 15 PRBs, three PRBs (two of them are located at the ends of the system bandwidth and the other is located at the center of the system bandwidth) will not be used for Rel-13 eMTC UEs. In case of UL transmission, when these PRBs (especially located at the center of the system bandwidth) are not used, it can increase PAPR due to the potentially non-contiguous scheduling or restrict extended narrowband to be used for UL transmission.
Proposal 3: Contiguous resource allocation is supported for PUSCH with larger channel bandwidth.
Considering control overhead for resource allocation, it can be considered that using center PRB not belong to any narrowband is determined implicitly. For example, virtual resource blocks can be selected from 25 PRB by excluding the center PRB not belong to any narrowband. Resource allocation of PUSCH will be performed in terms of virtual RB, and the center PRB is used only if the allocated PRB set contains it. 

Wideband for PDSCH/PUSCH scheduling can be defined in term of Rel-13 narrowband. For instance, the starting PRB for the wideband can be derived by Rel-13 narrowband index. Next, the combination of narrowband (e.g. size or bitmap) can be configured or indicated by eNB in a unit of PRB or narrowband. At last, it can be considered to use resource allocation within the indicated wideband to be used for PDSCH/PUSCH scheduling. In this approach, extended narrowband boundary can be aligned with that of Rel-13 narrowband, but overall resource allocation method for PDSCH/PUSCH could be complicated and need more indication bits compared to Rel-13 eMTC. To reduce overall field size for resource allocation, it can be considered that the granularity of PRBs allocation can increase or some candidates of RIV will not be used for PDSCH/PUSCH scheduling. 

Proposal 4: Wideband for PDSCH/PUSCH scheduling can be defined by narrowband index and the combination of narrowband (e.g. size or bitmap). 
3. Conclusions

In this contribution, we discussed several aspects to support larger max PDSCH/PUSCH channel bandwidth operation for Re-14 FeMTC UE. Followings are our proposals and observation:  

Proposal 1: Larger channel bandwidth and/or larger TBS for PDSCH/PUSCH transmission are configured by RRC signalling.
Proposal 2: Resource allocation for PDSCH with larger channel bandwidth needs to consider overlapping with MPDCCH search space.
Proposal 3: Contiguous resource allocation is supported for PUSCH with larger channel bandwidth.
Proposal 4: Wideband for PDSCH/PUSCH scheduling can be defined by narrowband index and the combination of narrowband (e.g. size or bitmap). 
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