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1. Introduction

In order to solve the problem of frequency drift in UL transmission caused by the low cost crystal oscillations, UL gap is introduced in Rel-13 eMTC for BL/CE UEs in CEModeB, and is enabled by ue-CE-NeedULGaps. 
In this contribution, two issues related to UL gap are discussed. The first issue is whether the UL gap shall be inserted if PUSCH transmission duration is exactly the multiples of 256ms, and the second issue is whether the UE should monitor MPDCCH candidate(s) during the PUSCH UL gap should also be clarified.  
2. Discussion
The description of UL gap in TS36.211 is listed as follows:
For BL/CE UEs in CEModeB, for PUSCH transmission not associated with Temporary C-RNTI, for frame structure type 1, after a transmission duration of 
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 time units (which may include subframes that are not BL/CE UL subframes), a gap of  time units shall be inserted, according to the UE capability ue-CE-NeedULGaps, as specified in TS 36.331 [9]. BL/CE UL subframes within the gap of 
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 time units shall be counted for the PUSCH resource mapping but not used for transmission of the PUSCH.

For BL/CE UEs, for PUSCH transmission associated with Temporary C-RNTI for frame structure type 1, and if PRACH CE level 2 or 3 is used for the last PRACH attempt, after a transmission duration of 
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 time units (which may include subframes that are not BL/CE UL subframes), a gap of 
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 time units shall be inserted. BL/CE UL subframes within the gap of 
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 time units shall be counted for the PUSCH resource mapping but not used for transmission of the PUSCH.
If the UL gap is inserted, during the UL gap BL/CE UEs in CEModeB can correct the frequency drift by its implementation. 
UL gap 

It remains to be clarified if the gap shall be inserted if PUSCH transmission duration is exactly the multiples of 256ms, as is shown in figure 1.
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Figure 1: An example of PUSCH resource allocation and the corresponding MPDCCH search space
In figure 1, the PUSCH transmission duration just equals to 256ms, although there is no more data to be sent via PUSCH, the impact due to frequency drift of UE needs to be taken into account. In order not to affect the transmission performance of the following PUSCH (re)transmission, the UL gap should be inserted and the UE can correct the frequency drift during the UL gap.
Observation 1:  If PUSCH transmission duration is exactly the multiples of 256ms, one UL gap is inserted after the last 256ms-long PUSCH transmission.
MPDCCH monitoring

During the UL gap after the last 256ms-long PUSCH transmission, since the UE should correct the frequency drift, the UE is not expected to monitor MPDCCH candidate(s) of an MPDCCH search space during the UL gap. Also the similar mechanism has already supported in NB-IoT, so it is suggested that a BL/CE UE in CEModeB with UE capability ue-CE-NeedULGaps is not expected to monitor MPDCCH candidate(s) of an MPDCCH search space during an the UL gap.
Proposal 1: A BL/CE UE in CEModeB with UE capability ue-CE-NeedULGaps is not expected to monitor MPDCCH candidate(s) of an MPDCCH search space during UL gap.

Proposal 2: Adopt the text proposal on 36.213 listed in Appendix.
3. Conclusions

In this contribution, we have the following observations and proposals.

Observation 1:  If PUSCH transmission duration is exactly the multiples of 256ms, one UL gap is inserted after the last 256ms-long PUSCH transmission.
Proposal 1: A BL/CE UE in CEModeB with UE capability ue-CE-NeedULGaps is not expected to monitor MPDCCH candidate(s) of an MPDCCH search space during UL gap.

Proposal 2: Adopt the text proposal on 36.213 listed in Appendix.
4. Appendix
Text Proposal on 36.213
9.1.5
MPDCCH assignment procedure

<Unchanged parts are omitted>
A BL/CE UE is not expected to be configured with values of 
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For Type1-MPDCCH common search space, 
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 and is determined from locations of paging opportunity subframes, 

If SystemInformationBlockType1-BR or SI message is transmitted in one narrowband in subframe 
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, a BL/CE UE shall assume MPDCCH in the same narrowband in the subframe 
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 is dropped.

The BL/CE UE is not required to monitor an MPDCCH search space if any ECCEs corresponding to any of its MPDCCH candidates occur within a frame before 
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A BL/CE UE in CEModeB with UE capability ue-CE-NeedULGaps is not expected to monitor MPDCCH candidates of  MPDCCH search space during PUSCH UL gap
The BL/CE UE is not expected to be configured with overlapping MPDCCH search spaces of the same type.

A BL/CE UE configured to monitor MPDCCH candidates with CRC scrambled by C-RNTI or SPS C-RNTI with the same payload size and with the same aggregation level in the Type0-MPDCCH common search space and the MPDCCH UE-specific search space shall assume that for the MPDCCH candidates with CRC scrambled by C-RNTI or SPS C-RNTI, only the MPDCCH in the UE specific search space is transmitted.

For MPDCCH UE-specific search space or for Type0-MPDCCH common search space if the higher layer parameter mPDCCH-NumRepetition is set to 1; or for Type2-MPDCCH common search space if the higher layer parameter mPDCCH-NumRepetition-RA is set to 1; or for Type2A-MPDCCH common search space if the higher layer parameter mpdcch-NumRepetitions-SC-MTCH is set to 1;
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