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In RAN1#91, the potential mismatch issue between UL and DL coverage enhancement in NB-IoT is put forward in [1] and some candidate solutions for NB-IoT Rel-14 are provided. In this paper, we provide our analysis about this issue and present our suggestions.
[bookmark: _Ref129681832]Discussion
Analysis on potential differences between DL and UL coverage
During the RACH procedure, NPRACH CE level determination is specified in MAC [2]. UE determines its NPRACH CE level based on the comparison between the measured downlink NRSRP and NRSRP threshold configured by higher layers in rsrp-ThresholdsPrachInfoList. Then UE randomly selects one of the NPRACH subcarriers corresponding to the determined CE level to send its preamble. There is no downlink channel state information (CSI) reporting mechanism for NB-IoT. So the eNB has a-priori information for downlink scheduling except the NPRACH CE level and received power. The interference and noise power level of a downlink channel may be different from that of an uplink channel. Thus, there may exist coverage mismatch issue between DL and UL.
The robust scheduling method can be used to alleviate the mismatch issue, i.e. allocating the lower MCS during the first transmission. We have found this to be feasible during our field trials. However, this evidently may expend more downlink resources. The downlink scheduling may be not efficient. 
Observation 1: For DL, although there is no CSI reporting mechanism in NB-IoT, a coverage difference between DL and UL can be alleviated by allocating a conservative (lower) MCS during the first transmission.
Possible solutions
To solve the differing DL/UL coverage question and further improve the downlink scheduling efficiency, the downlink CSI report mechanism could be introduced to NB-IoT. 
On the technical side, introduction of a CSI reporting mechanism needs the following aspects to be carefully studied:
· Which quantity is used to indicate CSI?
· SINR, similar to RS-SINR in [1]
· NRSRP and/or NRSRQ
· Channel or radio link quality information
· How to report CSI?
· Aperiodic and/or periodic report, and how to trigger aperiodic report
· Carried as an independent report, or together with existing NPUSCH
· When to report CSI?
· In IDLE mode and/or CONNECTED mode
· Msg1/Msg3/Msg5
[bookmark: OLE_LINK1]From the standardization viewpoint, Rel-14 RAN4 performance part is already complete. Introducing new measurement quantity/ies in Rel-14 will have standards impact to RAN1 and RAN4. In LTE, the measurement report procedure in CONNECTED mode is specified. Introducing CSI report in IDLE mode, e.g. report in Msg3, will have impact to RAN2. To further study the technical points listed above, RAN1, RAN2, and RAN4 will be all involved. If a CSI reporting mechanism is introduced in Rel-14, the standard impact should be carefully considered.
Observation 2: Introducing new measurement quantity/ies in Rel-14 will have some standards impact to RAN1 and RAN4. Rel-14 RAN4 performance part is already complete.
Proposal 1: If a CSI reporting mechanism is introduced in Rel-14, the standards impact should be carefully considered in RAN1, 2, and 4.
Conclusions
In this contribution, we provide our analysis about DL and UL CE level potential mismatch issue and present our suggestions. The following observations and proposal are made:
Observation 1: For DL, although there is no CSI reporting mechanism in NB-IoT, a coverage difference between DL and UL can be alleviated by allocating a conservative (lower) MCS during the first transmission.
Observation 2: Introducing new measurement quantity/ies in Rel-14 will have some standards impact to RAN1 and RAN4. Rel-14 RAN4 performance part is already complete.
Proposal 1: If a CSI reporting mechanism is introduced in Rel-14, the standards impact should be carefully considered in RAN1, 2, and 4.
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