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1
Introduction
With further progress in defining the core RRM requirements for the Release-13 Work Item on further LTE physical layer enhancements for MTC (eMTC) [1], simulation assumptions for cell identification studies were agreed in [2].

This paper presents Intel’s simulation results for intra-frequency cell identification for eMTC under enhanced coverage.
2
Discussion
Based on the simulation assumptions in [2], the SINR per cell is given in Table 1 below.
Table 1: SINR per cell

	
	cell 1
	cell 2
	cell 3

	Test point
	Es/Noc (dB)
	SINR (dB)
	Es/Noc (dB)
	SINR (dB)
	Es/Noc (dB)
	SINR (dB)

	T1
	-4.82
	-6.07
	-9.71
	-11.63
	-6.45
	-8.02

	T2
	-4.82
	-5.79
	-9.71
	-11.39
	-8.45
	-10.02

	T3
	-4.82
	-5.60
	-9.71
	-11.23
	-10.45
	-12.02

	T4
	-4.82
	-5.43
	-9.71
	-11.09
	-13.45
	-15.02

	T5
	-4.82
	-5.35
	-9.71
	-11.02
	-16.45
	-18.02


Simulations were performed across the following subset of the agreed assumptions:
1. FDD configuration was used

2. Only AWGN propagation conditions were used

Since the PSS/SSS are only transmitted in the center 6 PRBs, an eMTC UE is expected to perform a narrowband retuning operation for intra-frequency cell identification.  Thus, a measurement gap is expected to be used in order to allow the UE to perform this measurement.  An assumption of a 40ms duty cycle in PSS/SSS measurements is used in the simulations.
Figure 1 below illustrates the distribution of the cell search time across the 8 cases defined in [2].
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Figure 1: FDD eMTC cell search time distributions (AWGN)
Given that the identification of a cell is includes the detection of the cell and a single RSRP measurement [3], and given the expected agreement on 800ms as the measurement period [4], the total cell identification time is the sum of the cell search analysis and 800ms.

Observation 1: Given the expected agreement on 800ms as the measurement period [4], the total cell identification time is the sum of the cell search analysis and 800ms.

The 90th percentile values for each test case are plotted in Figure 2 below.
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Figure 2: FDD eMTC cell search performance (AWGN)
Table 1 below summarizes the results.

Table 2: FDD eMTC cell search performance (AWGN)

	Test point
	Target SINR
	Case 1
	Case 2
	Case 3
	Case 4
	Case 5
	Case 6
	Case 7
	Case 8

	T1
	-8.02
	
	
	
	
	
	
	
	

	T2
	-10.02
	40
	80
	132
	40
	80
	80
	120
	40

	T3
	-12.02
	160
	280
	240
	120
	160
	280
	240
	120

	T4
	-15.02
	1680
	920
	240
	800
	1328
	636
	240
	768

	T5
	-18.02
	>2400
	>2400
	244
	>2400
	>2400
	>2400
	280
	>2400


Based on these results, the following observations can be made:

Observation 2: The majority of test cases exceed 2400ms for the lowest (-18 dB) SINR test point.

Observation 3: The worst case performance for the -15 dB SINR test point is 1680ms.
Considering that the eMTC UE will need to utilize a measurement gap in order to perform intra-frequency measurements, the results provided in this paper indicate that the cell identification procedures for eMTC UEs may be quite lengthy and could consume significant energy.  As outlined in [5], a special intra-frequency measurement gap for eMTC may be a way to mitigate this issue.
Observation 4: A special intra-frequency measurement gap for eMTC may be a way to mitigate the long cell identification measurement time.

3
Conclusions

In this paper we have presented Intel’s simulation results for intra-frequency cell identification for eMTC under enhanced coverage.  The following observations have been made:
Observation 1: Given the expected agreement on 800ms as the measurement period [4], the total cell identification time is the sum of the cell search analysis and 800ms.

Observation 2: The majority of test cases exceed 2400ms for the lowest (-18 dB) SINR test point.

Observation 3: The worst case performance for the -15 dB SINR test point is 1680ms.

Observation 4: A special intra-frequency measurement gap for eMTC may be a way to mitigate the long cell identification measurement time.
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