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1 Introduction

RAN4 has discussed RRM measurement performance for normal and enhanced coverage for the last few meetings. Good progress was made at last RAN#76bis meeting which resulted in two way forward documents [1, 2]. Some requirements, such as L1 measurement period and minimum SNR are still remaining. In this paper we address those and provide our view. 
2 Discussion on measurement period
Measurement performance has been studied for extended L1 measurement period. In [3, 4, 5] measurement performance was studied for L1 measurement period of 200 ms, 400 ms and 800 ms. And in [3] the measurement period was further extended to 1600 ms and 3200 ms. the conclusion from all these studies is that the measurement performance can be improved with increased L1 measurement period because more number of coherent averages is used per measurement period. Increase measurement period may be necessary especially for the UEs that operate under enhanced coverage. 
However, a UE which measures over a longer period needs to store the samples over longer period and also the number of coherent averages (i.e. samples) is increased. This may lead to increased power consumption and thus reduced life-time of the UE. Therefore power consumption of the UEs should be taken into account when defining new requirements on measurement period.  
Measurement period was discussed at last RAN4#76bis meeting and the agreements were captured in a way forward document in [2]. For UEs operating under normal coverage, it was agreed as follows:
· “RSRP/RSRQ L1 measurement period may be longer than that defined for category 0 due retuning.“
And for UEs operating under enhanced coverage, it was agreed as follows:
· “L1 measurement performed is extended from legacy 400 ms for Rel-12 category 0 requirements.”
RAN4 also discussed gaps and identified need for introducing measurement gaps for the purpose of intra-frequency measurements (e.g. cell search). This was captured in a separate way forward document in [1]. This retuning frequency may have a direct impact on the measurement period. For example, if existing gaps are used, then UEs can retune every 40 ms or every 80 ms. For example, a UE which performs retuning every 40 ms may require shorter measurement period than a UE which does retuning 80 ms provided that the same number of samples are used in both cases. Thus it is evident that the measurement period may depend on the retuning. An LS was sent to RAN1 requesting RAN1 evaluate the impacts of using current gap pattern for intra-frequency cell identification. It can be concluded that if existing measurement period can be reused for Rel-13 MTC UEs under normal coverage provided that RAN1 confirms that existing gap pattern can be used. 
· Proposal #1: Rel-12 category 0 requirements on L1 measurement period, i.e. 400 ms, can be reused for Rel-13 MTC UEs under normal coverage under the condition that RAN1 confirms that existing gap pattern can be used for intra-frequency cell identification and/or measurements. When DRX is used, the measurement requirements as in Table 1.
Table 1: Requirement to measure FDD intrafrequency cells

	DRX cycle length (s)
	Tmeasure_intra (s) (DRX cycles)

	≤0.08
	0.4 (Note1)

	0.08<DRX-cycle≤2.56
	Note2 (5)

	Note1: Number of DRX cycle depends upon the DRX cycle in use

Note2: Time depends upon the DRX cycle in use


It was agreed in [2] that L1 measurement period is extended from legacy 400 ms for Rel-13 MTC UEs when operating under enhanced coverage. It is obvious that more number of coherent averages is necessary for measurements under enhanced coverage meaning that the UE needs to measure over longer period. The results have shown that with L1 measurement period of 800 ms good accuracy can be achieved.  
· Proposal #2: L1 measurement period is increased to 800 ms for for Rel-13 MTC UEs in enhanced coverage. When DRX is used, the measurement requirements as in Table 2.
Table 2: Requirement to measure FDD intrafrequency cells

	DRX cycle length (s)
	Tmeasure_intra (s) (DRX cycles)

	≤0.08
	0.8 (Note1)

	0.08<DRX-cycle≤2.56
	Note2 (5)

	Note1: Number of DRX cycle depends upon the DRX cycle in use

Note2: Time depends upon the DRX cycle in use


3 Conclusion
In this paper, we discuss L1 measurement period for both normal and enhanced overage UEs based on RRM measurement studies that have been carried out at earlier RAN4 meetings. Based on the analysis of these results, we make the following proposals: 
· Proposal #1: Rel-12 category 0 requirements on L1 measurement period, i.e. 400 ms, can be reused for Rel-13 MTC UEs under normal coverage under the condition that RAN1 confirms that existing gap pattern can be used for intra-frequency cell identification and/or measurements. When DRX is used, the measurement requirements as in Table 1.

Table 1: Requirement to measure FDD intrafrequency cells

	DRX cycle length (s)
	Tmeasure_intra (s) (DRX cycles)

	≤0.08
	0.4 (Note1)

	0.08<DRX-cycle≤2.56
	Note2 (5)

	Note1: Number of DRX cycle depends upon the DRX cycle in use

Note2: Time depends upon the DRX cycle in use


· Proposal #2: L1 measurement period is increased to 800 ms for for Rel-13 MTC UEs in enhanced coverage. When DRX is used, the measurement requirements as in Table 2.
Table 2: Requirement to measure FDD intrafrequency cells

	DRX cycle length (s)
	Tmeasure_intra (s) (DRX cycles)

	≤0.08
	0.8 (Note1)

	0.08<DRX-cycle≤2.56
	Note2 (5)

	Note1: Number of DRX cycle depends upon the DRX cycle in use

Note2: Time depends upon the DRX cycle in use
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