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1 Introduction
In RAN1 #87s meeting, the following agreements on frequency hopping were made [1]:
· The PUSCH allocation for FeMTC UEs with larger BW can include at least certain PRBs that are not part of narrow bands defined in LTE Release 13

· This includes at least the central PRB in case of odd system bandwidth
· PDSCH/PUSCH frequency hopping is supported for BL/CE UE operating 5 MHz maximum PDSCH/PUSCH channel bandwidth.

· Reuse Rel-13 frequency hopping RRC parameters.

· FFS how to handle center PRB in odd system bandwidths

· FFS whether wrap-around can occur

· It is up to eNB implementation to ensure that frequency hopping error cases with wrap-around (e.g. for PUSCH or for PDSCH with UE bandwidth smaller than system bandwidth) do not occur.

· This does not preclude specifying a UE behavior for these cases.

· PDSCH/PUSCH frequency hopping can be dynamically enabled and disabled via DCI in CE Mode A.

In this contribution, we discuss the remaining issues on frequency hopping for FeMTC.
2 Remaining issues on Frequency hopping for FeMTC
· FFS how to handle center PRB in odd system bandwidths

· FFS whether wrap-around can occur

2.1 How to handle center PRB in odd system bandwidths?
The PUSCH allocation for FeMTC UEs with larger BW includes at least the central PRB in case of odd system bandwidth. Rel-13 PDSCH/PUSCH frequency hopping in based on narrowband. When PUSCH transmission includes central PRB in odd system bandwidth and frequency hopping is enabled, PUSCH transmission in the central PRB will not be hopped together with other NBs. For BL UEs operating maximum 5 MHz PUSCH channel bandwidth, if the central PRB in odd system bandwidth is adjacent to other 4 NBs and within the range of UE RF bandwidth, the BL UE can decode it otherwise it will be dropped. For non-BL UE operating maximum 5 MHz PUSCH channel bandwidth, the UE can decode the central PRB in odd system bandwidth together with other hopped NBs.
Proposal 1: PUSCH transmission in the central PRB will not be hopped together with other NBs.
· For BL UEs operating maximum 5 MHz PUSCH channel bandwidth, if the central PRB in odd system bandwidth is adjacent to other 4 NBs and within the range of UE RF bandwidth, the BL UE can decode it otherwise it will be dropped. 
· For non-BL UE operating maximum 5 MHz PUSCH channel bandwidth, the UE can decode the central PRB in odd system bandwidth together with other hopped NBs.
2.2 Wrap-around issue
The eNB scheduler should ensure that frequency hopping error cases with wrap-around do not occur. Frequency hopping can be dynamically disabled when the wrap-around issue is unavoidable. If eNB does not disable frequency hopping when wrap-around issue may occur, PDSCH/PUSCH transmission may be fragmented into two parts and one of them is out of the scope of UE bandwidth. In case fragmentation occurs, the UE would only decode PDSCH/PUSCH transmission in the larger part and drop the smaller one.
Proposal 2: In case fragmentation occurs, the UE would decode PDSCH/PUSCH transmission in larger part and drop the smaller one.
3 Conclusions
In this contribution, we have discussed the remaining issue of frequency hopping for FeMTC. We make the following proposals:
Proposal 1: PUSCH transmission in the central PRB will not be hopped together with other NBs.
· For BL UEs operating maximum 5 MHz PUSCH channel bandwidth, if the central PRB in odd system bandwidth is adjacent to other 4 NBs and within the range of UE RF bandwidth, the BL UE can decode it otherwise it will be dropped. 
· For non-BL UE operating maximum 5 MHz PUSCH channel bandwidth, the UE can decode the central PRB in odd system bandwidth together with other hopped NBs.
Proposal 2: In case fragmentation occurs, the UE would decode PDSCH/PUSCH transmission in larger part and drop the smaller one.
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