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1 Introduction
Although the measurement requirements for LAA were defined in RAN4#77 meeting, no sufficient discussion was carried out due to lack of time. This contribution provides further discussion on measurement requirements for LAA.
2 Discussion
The current measurement requirement including cell identification delay and measurement period for LAA are defined as follows [1],

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
	([1]+L) * TDMTC_periodicity

	[-6] ≤ SCH Ês/Iot < [0]
	([4]+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
	[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
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25
	[-6] ≤ CRS Ês/Iot < [0]
	1
	([3]+M) * TDMTC_periodicity


As we know, in Rel-12 SCE after UE identified a cell, it could perform RSRP/RSRQ measurements on the REs used for CRS transmission in the cell in the following DMTC occasion. However for LAA SCell measurements, no transmission opportunities during DMTC are guaranteed due to LBT. In addition, CRS and PSS/SSS coexist in the same DRS occasion during DMTC. So it is robust to validate CRS signal existing by using PSS/SSS. In most practical implementation, in order to perform measurement, UE shall perform cell identification and measurement simultaneously in one DRS occasion.
However the current requirements are inconsistent with the above analysis. The requirements of cell identification and measurement under side condition 
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are seek out and listed as below.
· Cell identification requirements
	SCH Ês/Iot
	Tdetect intra_FS3, [ms]

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


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


The above requirements are specified based on the simulation results. UE needs 4 times PSS/SSS detecting to complete cell identification and needs 5 measurement samples to satisfy the measurement accuracy under side condition
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. Then one issue is arising.
For example as shown in Figure 1, the UE identified the cell in the 4th DRS occasion. As discussed above, when the 5th DRS occasion is available, both the PSS/SSS detection and measurement shall be performed. Because one shot cell identification can’t be guaranteed in such low side condition, it is possible that PSS/SSS detection failed in this 5th DRS occasion. 
Then this would result in measurement failure since UE don’t know the position of CRS of the cell. So during the measurement period defined in the current specification, it is hard to obtain 5 measurement samples under side condition
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(in Figure 1 only 2 measurement samples are obtained). The current requirements of cell identification and measurements are contrary under side condition
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Observation 1: The current requirements of cell identification and measurements are contrary under side condition
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Figure 1 Example of cell identification and measurement in LAA
Furthermore if two side conditions are defined (
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and
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), it requires UE could execute accurately SINR detection in order to apply different cell identification and measurement requirements. It is too rigorous for UE implementation. 
Observation 2: From UE implementation point of view, it is too rigorous to define two side conditions.
So we suggest the side condition
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related requirements shall be removed.

Proposal1: The requirements including cell identification and measurement under side condition 
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shall be removed.

It is defined in the current specification, “the UE shall be capable of performing RSRP and RSRQ measurements for 3 identified intra-frequency cells”. When the measurement bandwidth is no less than 25RBs, the measurement period is currently defined as 1*TDMTC_periodicity when 
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 . However in LAA, DRS occasion only contains 12 OFDM symbols in DMTC. In order to complete measurements of 3 cells in one DRS occasion, multiple FFT blocks are needed. The corresponding cost and power consumption increase significantly. So from implementation point of view, we suggest that modify the measurement period to 3*TDMTC_periodicity when 
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Proposal 2: From UE implementation point of view, the measurement period shall be modified to [3+M]*TDMTC_periodicity when 
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Based on proposal 1 and 2, the following modification on cell identification and measurement requirements shall be modified 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
	([1]+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
	[0] ≤ CRS Ês/Iot
	1
	([3]+M) * TDMTC_periodicity
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25
	[0] ≤ CRS Ês/Iot
	1
	([3]+M) * TDMTC_periodicity

	

	
	
	


3 Conclusion
This contribution provides the analysis on LAA SCell activation delay. The following observations and proposals are proposed:
Observation 1: The current requirements of cell identification and measurements are contrary under side condition
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Observation 2: From UE implementation point of view, it is too rigorous to define two side conditions.

Proposal1: The requirements including cell identification and measurement under side condition 
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shall be removed.

Proposal 2: From UE implementation point of view, the measurement period shall be modified to [3+M]*TDMTC_periodicity when 
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Based on proposal 1 and 2, the following modification on cell identification and measurement requirements shall be modified 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
	([1]+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
	[0] ≤ CRS Ês/Iot
	1
	([3]+M) * TDMTC_periodicity
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	[0] ≤ CRS Ês/Iot
	1
	([3]+M) * TDMTC_periodicity
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