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1. Introduction 
In RAN1#84bis [1], we agreed the following:
· An NB-IoT UE that has received a grant from an NB-PDCCH is not required to monitor NB-PDCCH for any further DL or UL grant during the time period between the end of the NB-PDCCH that schedules the grant and the start of the corresponding NB-PDSCH or NB-PUSCH transmission
In RAN1#84 [2], we agreed the following:

· The start of UL A/N transmission is >=12ms later than the end of the corresponding NB-PDSCH transmission 

· The start of DL A/N transmission is >=3ms later than the end of the corresponding NB-PUSCH transmission
This contribution further discuss some remaining aspects of NB-PDCCH monitoring.
2. Discussion
In Figure 1, an NB-PDCCH schedules an NB-PDSCH to a UE and as per agreement, the UE is not required to monitor for further grants during the time T1, i.e. between the end of the NB-PDCCH and that start of the NB-PDSCH.  This avoids loading the UE’s processor by requiring it to simultaneously process a transmission (e.g. NB-PUSCH) and to process/blind decode for a further NB-PDCCH.  This further avoids collision of NB-PUSCH and NB-PDSCH. 
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Figure 1: NB-PDSCH & NB-PUSCH (ACK/NACK) scheduling
After the end of NB-PDSCH reception, the UE would need to process the NB-PDSCH and prepare for NB-PUSCH ACK/NACK transmission during the time period T2 = 12 ms (in Figure 1).  The DCI may schedule an additional delay T3 prior to the NB-PUSCH ACK/NACK transmission where T3 can be 0 ms to 6 ms for 15 kHz subcarrier spacing or 8 ms for 3.75 kHz subcarrier spacing.  Similar to the case for time period T1, to avoid loading the UE’s processor, the UE should not be required to monitor for further grants during time period T2.  Although the UE’s processor may be free during time period T3, for simplicity and possibly to avoid collision with the NB-PUSCH ACK/NACK transmission, the UE should also not be required to monitor for further grants during time T3.
Proposal 1: An NB-IoT UE is not required to monitor for NB-PDCCH during the time period between the end of the NB-PDSCH reception and the start of the corresponding NB-PUSCH ACK/NACK transmission.
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Figure 2: NB-PUSCH & NB-PDCCH (ACK/NACK)
Figure 2 shows an NB-PDCCH (NB-PDCCH 1) scheduling an NB-PUSCH for a UE.  An acknowledgement in the form of a downlink grant may be sent to the UE 3 ms (i.e. time period T2) after the end of the NB-PUSCH transmission and so we do not expect the UE to monitor for any NB-PDCCH during time period T2.  The ACK/NACK for the UE’s NB-PUSCH transmission is delivered in the form of a DL grant and hence the UE is required to monitor for a DL grant after time period T2.  Since uplink HARQ is asynchronous, the ACK/NACK carried by NB-PDCCH (NB-PDCCH 2 in Figure 2) can arrive any time after time period T2 and since the UE does not have any additional processing load (i.e. load associated with NPDSCH or NPUSCH) after time period T2, it is sensible that the UE should also monitor for an UL grant.  Therefore the UE is required to monitor for NB-PDCCH (UL and DL grants) during time period T3 in Figure 2.
Proposal 2: An NB-IoT UE is required to monitor for NB-PDCCH for UL and DL grant 3 ms after the end of the NB-PUSCH transmission.

3. Conclusion

In this contribution we discuss some remaining issues on monitoring of NB-PDCCH.  We propose the following:
Proposal 1: An NB-IoT UE is not required to monitor for NB-PDCCH during the time period between the end of the NB-PDSCH reception and the start of the corresponding NB-PUSCH ACK/NACK transmission.
Proposal 2: An NB-IoT UE is required to monitor for NB-PDCCH for UL and DL grant 3 ms after the end of the NB-PUSCH transmission.
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