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1 Introduction
The RRM requirements for Cat-M1 UEs have been specified with the completion of the core part of Rel-13 WI “Further LTE Physical Layer Enhancements for MTC” [1]. During the maintenance period, some requirements are discussed, and one issue that was raised is the need for gap in Cat-M1 intra-frequency measurement.
In RAN4#80, some companies proposed [2] to “Correct intra frequency measurement requirements in order not to require measurement GAP for serving cell measurement”. There were some discussions but no agreement was reached. 
In this paper, we will provide our views on the need for gap in Cat-M1 intra-frequency measurement.
2 Discussion
In Rel-13, the Cat-M1 requirements for cell detection and RRM measurement are defined assuming measurement gaps are used. This is because Cat-M1 UE can only support 6-PRB bandwidth, and it is very likely that the 6-PRB where UE is monitoring MPDCCH or receiving PDSCH is not the central 6-PRB. On the other hand, PSS/SSS of neighbor cells are always transmitted in central 6-PRB, so UE needs to switch to central 6-PRB to search for neighbor cells, and RAN4 agreed that existing measurement gaps are used to allow UE switching. 
From above, it is true that the need for measurement gaps comes mainly from the searching for neighbor cells’ PSS/SSS. It should be mentioned that some UE implementation may perform measurement in the same subframes of cell search, and it means the gaps may also be needed for neighbor cell measurement. For serving cell measurement, we share the same view as [1] that UE can perform serving cell measurement in any 6-PRB in any subframe, so essentially gaps are not needed if UE is not searching and measuring neighbor cells. 

Observation 1: UE does not need measurement gaps if it is only measuring serving cell.

However, network does not have the knowledge whether UE is measuring serving cell only, so even the gaps are not used by the UE, network cannot assume them as available for data scheduling. One straightforward solution for network to obtain the information could be to configure the thresholds for A1/A2 events same as S-measure, so that whenever UE starts/stops to search or measure neighbor cells, a measurement report will be sent to the network. Based on the measurement report, network could configure/de-configure the gaps by sending RRC reconfiguration message to UE. 

The whole process is up to network implementation, i.e. whether the measurement events are configured and whether measurement gaps are de-configured based on the report are decided by network. Therefore, we don’t see the need to update the current Cat-M1 measurement requirements as proposed in [1] because it can already be achieved by implementation based solution.    
Observation 2: UE could indicate network whether it is measuring serving cell only via measurement report, and network could de-configure the gaps based on the reporting.

Proposal: Cat-M1 measurement requirements are not changed. 
3 Conclusions 

In this paper, we analysed the need for measurement gaps for Cat-M1 UE to perform measurement, and also provided an implementation based solution which avoids use of gaps when UE is only measuring serving cell. Based on the analysis, we have the following observations and proposal.
Observation 1: UE does not need measurement gaps if it is only measuring serving cell.
Observation 2: UE could indicate network whether it is measuring serving cell only via measurement report, and network could de-configure the gaps based on the reporting.

Proposal: Cat-M1 measurement requirements are not changed.
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