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Introduction
[bookmark: OLE_LINK13][bookmark: OLE_LINK14]For a UE in the coverage level where downlink transmission requires large number of repetitions, downlink transmission gaps may be introduced for the UE during the repetitions of NPDSCH and NPDCCH [1]. DL gap configuration will have impact on the DL NPDCCH and NPDSCH transmission to a UE. In this paper, we provide a discussion on whether downlink transmission gap configuration have impact on NB-IoT RRM requirements, such as RLM and other measurements.
Discussion
The following is the agreements made in RAN1 on DL transmission gap configuration [1]:

· How the UE knows its coverage level for the purpose of knowing which gap configuration applies, if any
· For RACH Msg2 and Msg4, the UE knows its gap configuration according to R_NPDCCH_max configuration of the CSS for Msg2 (i.e., RAR) transmission. This is also the default gap configuration for DL transmission after Msg4.
· For DL transmissions after Msg4, the UE knows its gap configuration according to the UE-specific R_NPDCCH_max configuration. In case there is no R_NPDCCH_max configuration, the UE uses the default gap configuration.
· Gap configuration
· Single gap configuration is defined for NB-IoT downlink transmission.
· There can be one gap configuration for the PRB with NBPSS/NBSSS/SIB1, and with multi-PRB one optional additional gap configuration for the other PRB(s). If not configured then the same gap is used.
· For each configuration, the cycle starts with transmission period followed by the subframes for the gaps
· The gap configuration is optional; if not configured it means there is no gap
· DL transmission gap does not apply to SIB transmission.
· Gaps configuration is applied for both NPDCCH CSS for paging and NPDSCH carrying the paging message
· The same configuration is used for paging NPDCCH and NPDSCH as that of other DL transmission
· For paging, R_NPDCCH_max refers to Rmax of paging CSS configured by eNB 
· X1 can be configured by SIB.
· When NB-PDCCH/NB-PDSCH repetitions are overlapping with a DL gap, the NB-PDCCH/NB-PDSCH repetitions are postponed to the next valid DL subframe. 
· Starting point of gap period (SFN=0, sf=0)
· {Gap starting point periodicity, Gap size} are
· signaled separately
· 2 bits each
· X1 is 2 bits
· {32, 64, 128, 256} 
· Gap starting point periodicity and gap size are 
· On an absolute number of subframes
· 
When DL transmission gap is configured, each cycle starts with subframe (nf, ns) where Tg is the gap starting point periodicity, and 
· 10240 is an integer multiple of Tg
· Gap period {64, 128, 256, 512}
· Value set of Gap size is chosen from: 
· Gap size: {1/8, 1/4, 3/8, 1/2} * Gap period
DL GAP impact on UE measurement requirements
Since the DL GAP is configured for a particular UE, and there is no impact on the cell NRS transmission and UE NRS reception, the DL GAP should have no impact on UE measurement requirements.
DL GAP Impact on RLM requirements
During DL gaps, there is no transmission of NPDCCH. The NPDCCH transmission will be postponed when NPDCCH transmissions overlap with the DL transmission gap. Since NPDCCH transmission is only postponed but not dropped, the number of actual NPDCCH transmission repetitions is not impacted. Since the RLM requirements are defined based on the number of NPDCCH transmission repetitions, it is thus expected that DL GAP will have no impact on RLM requirements.
Summary
In this paper, we discussed whether NB-IoT downlink transmission gap configuration will have impact on RRM requirements. Based on the discussion, we have the following conclusion: 
NB-IoT downlink transmission gap configuration should have no impact on RRM requirements.
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