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1 Introduction

The WID of further NB-IoT enhancements was approved in RAN#75 [1] and reviewed in RAN#76 [2].In which, the following objective is included:

Further latency and power consumption reduction

· Power consumption reduction for physical channels

· Study and, if found beneficial, support UL/DL semi-persistent scheduling [RAN2, RAN1, RAN4]
In this paper, we will discuss this issue and give our initial thoughts.

2 Considerations on SPS in NB-IoT
In legacy LTE, the overhead of dynamic scheduling is relatively high. SPS is used to carry VoIP service, which is characterized by periodic and relatively small payloads, to reduce the overhead of dynamic scheduling. With SPS, the PDSCH and PUSCH resources are allocated when SPS is activated. This will reduce the PDCCH overhead for the services with fixed periodicity. But when the SPS is activated, the PDCCH monitoring mechanism for an UE is still as same as the dynamic scheduling. There is no power reduction on UE side in LTE. Hence, fully reusing the legacy SPS mechanism in NB-IoT cannot reduce the UE’s power consumption. 
Observation 1: Reusing the legacy SPS mechanism cannot reduce the UE’s power consumption in NB-IoT.
To achieve UE power saving, reducing NPDCCH monitoring opportunities seems a straightforward solution. For example, eNB can configure larger NPDCCH search space period. However, when SPS is activated, the re-transmission of NPDSCH/NPUSCH still needs dynamic scheduling. If NPDCCH monitoring opportunities are reduced, at least for the retransmission of NPDSCH and NPUSCH, the available opportunities would be reduced. Then the retransmission of NPDSCH and NPUSCH would be seriously blocked. The UE’s power consumption may be increased due to prolonged data transmission time and NPDCCH monitoring time. Thus, benefit of reducing the NPDCCH monitoring opportunities needs further evaluation.  
Observation 2: If the NPDCCH monitoring opportunities are reduced for SPS, the retransmission of NPDSCH and NPUSCH would be blocked and the data transmission time may be prolonged.
When SPS is activated, resources should be reserved for NPDSCH/NPUSCH transmission. In NB-IoT, the transmission duration of a TB may be very large especially for extreme coverage case. In this case, collision between SPS and dynamic scheduling would be more serious than legacy LTE.
Observation 3: If SPS is supported in NB-IoT, collision issue between SPS and dynamic scheduling would be more serious than legacy LTE.
Proposal 1: Whether to support SPS in NB-IoT needs further study.
3 Conclusions

Based on the analysis in this paper, we have the following observations and proposal:

Observation 1: Reusing the legacy SPS mechanism cannot reduce the UE’s power consumption in NB-IoT.
Observation 2: If the NPDCCH monitoring opportunities are reduced for SPS, the retransmission of NPDSCH and NPUSCH would be blocked and the data transmission time may be prolonged.
Observation 3: If SPS is supported in NB-IoT, collision issue between SPS and dynamic scheduling would be more serious than legacy LTE.
Proposal 1: Whether to support SPS in NB-IoT needs further study.
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