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1. Introduction
In the RAN #80 meeting, Rel-16 NB-IOT enhancements for LTE was approved as a work item. According to [1], improved UL transmission efficiency and/or UE power consumption should be considered in Rel-16 NB-IOT enhancements for LTE as follows
Improved UL transmission efficiency and/or UE power consumption:
· Specify support for transmission in preconfigured resources in idle and/or connected mode based on SC-FDMA waveform for UEs with a valid timing advance[RAN1, RAN2, RAN4]
· Both shared resources and dedicated resources can be discussed
· Note: This is limited to orthogonal (multi) access schemes
In this contribution, we discuss remaining issues for preconfigured UL resources in idle mode for Rel-16 NB-IOT enhancement for LTE. 
2. Discussion
2.1. HARQ
An explicit ACK is expected by a UE upon successful decoding of a D-PUR transmission by eNB. Based on RAN2 agreement that the L1 ACK concludes the PUR procedure and UE moves to Idle, there doesn’t seem to be a reason to monitor PUR SS any further. So, when a UE receives a PUR L1 ACK after D-PUR transmission, the UE stops monitoring PUR search space and goes to sleep.
Proposal 1: When a UE receives a PUR L1 ACK after D-PUR transmission, the UE stops monitoring PUR search space.
In RAN1#98 meeting, it was agreed that after data transmission on PUR, the UE may expect an explicit indication on NPDCCH for fallback to EDT or RACH. Support of triggering a fallback procedure using a DCI may be useful e.g., when eNB can’t reserve UL resources for retransmission or wants the UE back in RRC_CONNECTED state. Upon receiving this fallback indication, the UE may immediately stop monitoring PUR SS and start EDT or legacy RACH procedure at the next RACH occasion avoiding unnecessary device power consumption. The explicit indication can be 1-bit signaling or a state in a DCI. 
In RAN1#98 meeting, RAN1 made an agreement on the UE behavior when UE receives nothing after PUR transmission mandating fallback to legacy RACH/EDT procedure. It is noted that, in the same meeting, for the same case, RAN2 made an agreement that the UE behavior in this case is not specified, i.e., it is up to UE implementation. We need to discuss how to deal with this contradictory agreements between RAN1 and RAN2 and consider initiating actions to resolve this issue.
Proposal 2: Discuss how to deal with the contradictory agreements between RAN1 and RAN2 on the UE behavior when UE receives nothing after PUR transmission.
2.2. PUR search space
PUR search space, in time domain, is configured in absolute subframes with the starting subframe position, the periodicity, and the duration. And the PUR SS window within which the PUR SS are monitored are set relative to the PUR transmission. For FDD NB-IoT UEs, it was agreed in RAN1#98 meeting that PUR SS window starts 4 subframes after the end of PUR transmission. 
There may be cases where PUR transmission has to skip even though there are data available for PUR transmission, e.g., due to collision between the PUR SS and the Type1-CSS for paging. In this case, either UE is not expected to monitor the PUR SS colliding with the Type1-CSS or the UE is not expected to receive the Type1-CSS for paging. The former may be based on the fact that the paging messages may also carry latency critical information such as emergency indication. The latter may be based on the fact that the PUR period can be very large compared to the paging cycling so that the reacquisition of the information takes much longer. There are pros and cons, but we need to take a decision one way or the other during RAN1#99 meeting. So we propose the following. 
Proposal 3: When PUR search space collides with Type1-CSS, selected one of the following alternatives.
· Alt.1 UE is not expected to monitor PUR search space 
· [bookmark: _GoBack]Alt.2 UE is not expected to monitor Type1-CSS 
If the Alt.2 is selected, an efficient mechanism of routing the paging and/or emergency indication through the PUR search space seems to worth the development. 
3. Conclusion
In this contribution, we discussed several remaining issues for preconfigured UL resources in idle mode for Rel-16 NB-IoT enhancements for LTE. Our proposals are listed below.
Proposal 1: When a UE receives a PUR L1 ACK after D-PUR transmission, the UE stops monitoring PUR search space.
Proposal 2: Discuss how to deal with the contradictory agreements between RAN1 and RAN2 on the UE behavior when UE receives nothing after PUR transmission.
Proposal 3: When PUR search space collides with Type1-CSS, selected one of the following alternatives.
· Alt.1 UE is not expected to monitor PUR search space 
· Alt.2 UE is not expected to monitor Type1-CSS  
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