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1 Introduction

RAN4 discussed L1 measurement period for UEs under normal and enhanced coverage at last RAN4#77 meeting. It was agreed in [1] that L1 measurement period of 400 ms is used for normal coverage and 800 ms for enhanced coverage. Since use of existing measurement gap was agreed from RAN4 perspective, but pending RAN1 confirmation at time of approval of this way forward, it was agreed in chairman notes that the measurement time may need to be extended for UE category M1 compared to requirements for UE category 0. In this contribution we provide the updated view based on RAN1 reply LS on measurement gap. 
2 Discussion on measurement period
Background

The use of existing measurement gap for retuning to central PRBs for measurements is necessary for eMTC UEs with reduced RF bandwidth. The question whether the existing gap pattern can be used was discussed in RAN4 and a LS was sent to RAN1 [2].
L1 measurement period was discussed at last RAN4#77 meeting and it was agreed in way forward document [x] as follows:
	· From RAN4 perspective the legacy gap pattern is reused by Rel-13 MTC UEs for retuning to central PRBs dedicated for intra-frequency. This is subject to RAN1 LS reply. 



It was also agreed in the chairman’s notes that the measurement time may need to be extended for UE category M1 compared to requirements for UE category 0. 
RAN1 has now investigated feasibility of using the legacy gap pattern by eMTC UEs and sent a reply LS in [2]. The reply provided is as follows:
	RAN1 thanks RAN4 for the information on RAN4 discussions and the request to evaluate the impact from and the feasibility of using existing measurement gap pattern. From RAN1 perspective, RAN1 functionality is feasible for both normal and enhanced coverage if using the current gap pattern, however RAN1 understands that evaluation and definition of measurement performance is up to RAN4.


Discussion
The length of legacy gap is 6 ms and can be configured to take place at either every 40 ms or 80 ms. This means that a sampling rate of 40 ms and 80 ms are possible for measurements.
The Rel-12 category 0 measurement period requirement is 400 ms and it assumes a sampling rate of 80 ms. It was agreed to reuse this requirement for Rel-13 MTC UEs (category M1) under normal coverage. Reusing this requirement is also feasible from a gap perspective since legacy gap pattern allows the Rel-13 UEs to retune every 80 ms.
· Observation #1: Legacy gap pattern allows the UE to measure every 80 ms which implies that the reuse of category 0 L1 measurement period requirement is feasible for category M1 UEs under normal coverage.
It was agreed to extend, double, the normal coverage measurement period to 800 ms for enhanced coverage. This means if the UE is able to measure more frequently than every 80 ms (e.g. every 40 ms), then the UE should be able to meet the same requirement of 800 ms. In this case, we propose to define one requirement that is applicable for both sampling rate of 40 ms and 80 ms rather than defining two set of requirement that depends on sampling rate. 
· Observation #2: The agreed L1 measurement period of 800 ms for category M1 UEs under enhanced coverage is feasible with the legacy measurement gap pattern. 
3 Conclusion
In this paper, we have discussed and confirmed the feasibility of agreed L1 measurement period for category M1 UEs under normal and enhanced coverage by taking into account the RAN1 LS reply on measurement gap. Following two observations were made. 
· Observation #1: Legacy gap pattern allows the UE to measure every 80 ms which implies that the reuse of category 0 L1 measurement period requirement is feasible for category M1 UEs under normal coverage.

· Observation #2: The agreed L1 measurement period of 800 ms for category M1 UEs under enhanced coverage is feasible with the legacy measurement gap pattern. 
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