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1 Introduction
The measurement requirements for LAA had been discussed for several meetings. Although the cell identification delay and measurement period for LAA had been defined in RAN4#77 meeting, the values are still open and more discussions are needed. In this contribution, we provide our views on measurement requirements for LAA.
2 Discussions
In RAN4 #77 meeting, the cell identification delay and measurement period for LAA were specified as shown in Table 1 and Table 2.
Table 1 Intra-frequency cell detection under operation with frame structure 3(Table 8.11.2.1.1.1-1 in [1])
	SCH Ês/Iot
	Tdetect intra_FS3, [ms]

	[0] ≤ SCH Ês/Iot
	([1]+L) * TDMTC_periodicity

	[-6] ≤ SCH Ês/Iot < [0]
	([4]+L) * TDMTC_periodicity


Table 2 Intra-frequency measurement requirements under operation with frame structure 3(Table 8.11.2.1.1.1-2 in [1])
	Measurement bandwidth [RB]
	CRS Ês/Iot
	Discovery signal occasion duration (ds-OccasionDuration) [ms]
	Tmeasure_intra_FS3_CRS [ms]
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	[0] ≤ CRS Ês/Iot
	1
	([3]+M) * TDMTC_periodicity

	
[image: image2.wmf]³

6
	[-6] ≤ CRS Ês/Iot < [0]
	1
	([5]+M) * TDMTC_periodicity
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25
	[0] ≤ CRS Ês/Iot
	1
	([1]+M) * TDMTC_periodicity

	
[image: image4.wmf]³

25
	[-6] ≤ CRS Ês/Iot < [0]
	1
	([3]+M) * TDMTC_periodicity


As shown in Table 1 and Table 2, there are two side conditions for both cell detection delay requirements and measurement period requirements. Single shot is required for the high side condition and multiple shots are required for the low side condition. The multiple shots measurement requirements are specified for the low side condition for the reason that single shot measurement in low side condition can’t meet current measurement accuracy specified in TS36.133.
It is known that or LAA Scell measurement, the transmission opportunities during DMTC can’t be guaranteed due to LBT. If UE performs measurement in the next DRS occasions, the measurement may fail because of PSS/SSS detection failure. Therefore, for the feasible of measurements, UE shall perform cell identification and measurement in one DRS occasion. The multiple shots measurements may not work in practice.

If UE has different measurement behaviour for different side conditions, UE shall detect the side condition with an acceptable accuracy. It is difficult for UE to detect the side conditions accurately before measurements.
In RAN4# 78 meeting, some companies proposed that the cell identification and measurement requirements with multiple shots shall be removed, i.e. the requirements under the low side condition 
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shall be removed. Then there is only single shot measurement requirement and UE is not required to detect the side condition before performing measurement.
In our opinion, for the cell detection delay requirements, the side condition of 
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 should be reserved. That is because UE’s behaviour of cell detection under the two side conditions is always the same, no matter whether different cell detection delay requirements are specified, it is not necessary to detect the side condition. However, if the measurement period requirements are different for different side conditions, UE have to detect the side condition. Therefore, the measurement period requirements shall not be different for different side conditions.

Proposal 1: Both single shot and multiple shots cell detection delay requirements shall be reserved.

Proposal 2: Uniform requirements for the high and low side conditions for measurement period should be specified. 

As discussed above, UE shall perform measurement in the DRS occasion that the cell is identified, i.e. single shot measurement should be specified, and the cell identification delay shall be equal to the cell detection delay. 
Proposal 3: For LAA, UE shall perform measurement in the same DRS occasion that the cell is identified. The cell identification delay shall be equal to the cell detection delay.
In [2], we summarize the difference of measurement accuracy results between single shot for LAA and the legacy measurement. It can be seen that the average absolute RSRP difference and average absolute RSRQ difference are 1.72 dB and 1.88dB respectively, which is similar to the difference of the requirements specified for the HST conditions and AWGN conditions. Therefore, the new measurement accuracy requirement can be specified for single shot of LAA under the side conditions that
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Proposal 4: The measurement requirements can be specified under the side condition
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Table 3 summarizes companies’ results on the DRS occasions that needed for cell detection in the probability of 90% for the worst cases with the simulation assumptions given in [3].

Table 3 DRS occasions that needed for cell detection

	Company
	Reference document
	SINR=-6dB
	SINR=0dB

	Huawei
	(R4-157080)
	5
	1

	Ericsson
	(R4-157950)
	4
	1

	Intel
	(R4-160142)
	7
	2

	Samsung
	(R4-157330)
	6
	/

	LG
	(R4-157370)
	3
	1

	ZTE
	(R4-160175)
	5
	/


It can be seen that, current cell detection delay requirement in Table 1 are rigorous for UE to meet. If 4:1 scaling are applies to [-6] ≤ SCH Ês/Iot < [0] as agreed in the ad hoc meeting for LAA in RAN4 #78 meeting[4], 2 shots for high side conditions and 8 shots for low side conditions is reasonable.

Based on the analysis above, we propose that the measurement requirements for LAA are specified as follows:

Table 8.11.2.1.1.1-1 Intra-frequency cell detection under operation with frame structure 3

	SCH Ês/Iot
	Tdetect intra_FS3, [ms]

	[0] ≤ SCH Ês/Iot
	([2]+L) * TDMTC_periodicity

	[-6] ≤ SCH Ês/Iot < [0]
	([8]+L) * TDMTC_periodicity


Table 8.11.2.1.1.1-2  Intra-frequency measurement requirements under operation with frame structure 3

	Measurement bandwidth [RB]
	CRS Ês/Iot
	Discovery signal occasion duration (ds-OccasionDuration) [ms]
	Tmeasure_intra_FS3_CRS [ms]
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6
	[-6] ≤ CRS Ês/Iot
	1
	 [1] * TDMTC_periodicity


3 Conclusions
In this contribution, we have discussed the measurement requirement for LAA. Based on the discussion, we propose that:
Proposal 1: Both single shot and multiple shots cell detection delay requirements shall be reserved.

Proposal 2: Uniform requirements for the high and low side conditions for measurement period should be specified. 

Proposal 3: For LAA, UE shall perform measurement in the same DRS occasion that the cell is identified. The cell identification delay shall be equal to the cell detection delay.
Proposal 4: The measurement requirements can be specified under the side condition
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We propose that the measurement requirements for LAA are specified as follows:

Table 8.11.2.1.1.1-1 Intra-frequency cell detection under operation with frame structure 3

	SCH Ês/Iot
	Tdetect intra_FS3, [ms]

	[0] ≤ SCH Ês/Iot
	([2]+L) * TDMTC_periodicity

	[-6] ≤ SCH Ês/Iot < [0]
	([8]+L) * TDMTC_periodicity


Table 8.11.2.1.1.1-2 Intra-frequency measurement requirements under operation with frame structure 3

	Measurement bandwidth [RB]
	CRS Ês/Iot
	Discovery signal occasion duration (ds-OccasionDuration) [ms]
	Tmeasure_intra_FS3_CRS [ms]
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6
	[-6] ≤ CRS Ês/Iot
	1
	 [1] * TDMTC_periodicity
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