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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 share our views on measurement accuracy requirements for LAA.
2 Discussions
In RAN4 #77 meeting, the measurement periods for LAA were specified as shown in Table 1. 
Table 1 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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6
	[0] ≤ CRS Ês/Iot
	1
	([3]+M) * TDMTC_periodicity
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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


In RAN4 #78 meeting, the measurement period of LAA was further discussed. Some companies proposed that the requirements including cell identification and measurement under side condition 
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 shall be removed. The reason is mainly as follows:
· From UE implementation point of view, it is too rigorous to define two side conditions.
· In most practical implementation, in order to perform measurement, UE shall perform cell dtection and measurement simultaneously in one DRS occasion. The current requirements of measurement that with multiple DRS occasions is contrary to the cell identification for the side condition that
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We agree that it is difficult for UE to detect the SINR condition accurately for measurements, and UE shall perform cell detection and measurement simultaneously in one DRS occasion. However, as LAA applies to the side condition that SINR is below 0dB, it is unreasonable to limit the side condition of the requirement to be SINR above 0dB. All the side conditions above -6dB shall be considered. In order to make sure UE can perform measurement under the conditions that the cell can be identify, the requirements of measurement within one DRS occasion shall be considered.

Proposal 1: The requirements of cell identification and measurement for LAA under the side condition 
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 shall be reserved. 
Proposal 2: From UE implementation point of view, the measurement period shall be modified to be [1] * TDMTC_periodicity under the side condition
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In order to investigate whether the measurement accuracy is acceptable with single shot under the side condition that SINR= -6dB, we summarize the simulation results of measurement accuracy under AWGN channel conditions for LAA with single shot and for legacy scenarios in Rel-12 that had been provided by companies in Table 2.
	Table 2 measurement accuracy results under AWGN propagations from companies
　
	absolute RSRP
	relative RSRP
	absolute RSRQ

	Company
	LAA single shot
	Rel-12
	difference
	LAA single shot
	Rel-12
	difference
	LAA single shot
	Rel-12
	difference

	Huawei
	4.6340

(R4-157079)
	1.58

(R4-141757)
	3.05
	4.5797

(R4-157079)
	1.21

(R4-141757)
	3.37
	4.5816

(R4-157079)
	1.2

(R4-141757)
	3.38

	Ericsson
	3.05

(R4-157951)
	-
	　-
	-
	-
	　-
	3.04

(R4-157951)
	-
	　-

	Intel
	4.0

(R4-156981)
	2.6

(R4-141581)
	1.4
	-
	-
	-
	-
	-
	　-

	Samsung
	3.49

(R4-157331)
	-
	　-
	-
	-
	　-
	3.53
(R4-157331)
	-
	　-

	LG
	1.80 

(R4-157371)
	1.52

(R4-141812)
	0.28
	-
	-
	　-
	1.82

(R4-157371)
	1.52

(R4-141812)
	0.3

	ZTE
	3.9195

(R4-157493)
	2.22

(R4-141958)
	1.7
	2.3387

(R4-157493)
	-
	　-
	3.9464

(R4-157493)
	2.21
(R4-141958)
	1.75

	CATT
	3.6072

(R4-160319)
	1.45

(R4-141784)
	2.16
	2.6365

(R4-160319)
	0.67

(R4-141784)
	1.97
	3.5261

(R4-160319)
	1.45

(R4-141784)
	2.08

	　Average 
	-
	　-
	1.72
	　-
	　-
	2.67
	　-
	　-
	1.88


It can be seen from Table 2 that compared to the legacy AWGN measurement,

· the average difference of the absolute RSRP of LAA with single shot is 1.72dB,
· the average difference of the absolute RSRQ of LAA with single shot is 1.88dB.
As only two results are available for the calculation of average difference of relative RSRP, the average difference of relative RSRP is inefficacy.

Compared to the measurement requirement under the AWGN scenarios, the measurement requirements for HST scenarios that specified in Rel-12 had been relaxed 1.5dB for absolute RSRP, 1.3dB for relative RSRP and 1.5dB for absolute RSRQ. The relaxed values of absolute accuracy of RSRP/RSRQ are similar to the average difference of the measurements accuracy of LAA with single shot and legacy measurements under AWGN propagations. Therefore, it is feasible to specify the measurement accuracy requirement with single shot measurement with current measurement requirements relaxed. We propose that:
Propose 3: The measurement accuracy requirements of LAA with single shot can be specified by relaxing current measurement accuracy,
· Absolute measurement accuracy of RSRP can be relaxed with additional 2dB to current measurement accuracy for LAA. 
· Absolute measurement accuracy of RSRQ can be relaxed with additional 2dB to current measurement accuracy for LAA. 
3 Conclusions
In this contribution we have discussed the measurement accuracy requirement for LAA. We propose that:
Proposal 1: The requirements of cell identification and measurement for LAA under the side condition 
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 shall be reserved. 
Proposal 2: From UE implementation point of view, the measurement period shall be modified to be [1] * TDMTC_periodicity under the side condition 
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Propose 3: The measurement accuracy requirements of LAA with single shot can be specified by relaxing current measurement accuracy,
· Absolute measurement accuracy of RSRP can be relaxed with additional 2dB to current measurement accuracy for LAA. 
· Absolute measurement accuracy of RSRQ can be relaxed with additional 2dB to current measurement accuracy for LAA. 
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