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1 Introduction
Last meeting the issues on cell identification and measurement requirements for LAA were discussed at length [1] and [2]. However no consensus was reached. This contribution provides further analysis and tries to find an appropriate approach.
2 Discussion
2.1 CRS based measurement requirements

The current measurement requirement including cell identification delay and measurement period for LAA are defined as follows [3],

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

	
[image: image4.wmf]³

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. Furthermore the position of DRS occasion in DMTC window is not fixed, and it could be in the subframe other than #0 and #5. So basically we think in order to perform measurement, UE shall perform cell identification and measurement simultaneously for each DRS occasion.
However the current requirements are inconsistent with the above analysis. The requirements of cell identification and measurement under lower side condition 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 link level 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 [-6] ≤ SCH Ês/Iot < [0]and [-6] ≤ CRS Ês/Iot < [0]. However the current requirement omits the relationship of cell identification and measurement. Then one issue is arising (taking 6RBs measurement bandwidth as an example).
Because one shot cell identification can’t be guaranteed in low side condition, it is possible that PSS/SSS detection failed in this 1st DRS occasion, which would result in measurement failure. So during the measurement period defined in the current specification (e.g., ([5]+M) * TDMTC_periodicity), it is hard to obtain 5 measurement samples under side condition [-6] ≤ CRS Ês/Iot < [0] and [-6] ≤ SCH Ês/Iot < [0].
Last meeting we propose to remove the requirements including cell identification and measurement under low side condition [1], however one concern is want that UE could work in the lower side condition. If the requirements for low SINR remains, one possible approach could be like this as shown in Figure 1. UE may not obtain the measurement sample in the first 3 DRS occasions because the PSS/SSS detection failure on these 3 DRS occasion. In the 4th DRS occasion, maybe one measurement sample is obtained. In order to satisfy the measurement accuracy, i.e., 5 measurement samples shall be guaranteed, at most 20 DRS occasions are needed. So the corresponding maximum measurement period could be extended to ([20]+M)* TDMTC_periodicity) with scaling 4 which is derived from cell identification.
Accordingly when measurement bandwidth is 25RBs, the maximum measurement period shall be extended to ([12]+M)* TDMTC_periodicity) with scaling 4 which is derived from cell identification.
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Figure 1 Example of measurement in LAA
Proposal 1: For measurement bandwidth 6RBs, the CRS based measurement period could be extended to ([20]+M)* TDMTC_periodicity) when [-6] ≤ CRS Ês/Iot < [0] and[-6] ≤ SCH Ês/Iot < [0].
Proposal 2: For measurement bandwidth 25RBs, the CRS based measurement period could be extended to ([12]+M)* TDMTC_periodicity) when [-6] ≤ CRS Ês/Iot < [0] and[-6] ≤ SCH Ês/Iot < [0].
Last meeting we also pointed out that from UE implementation point of view, if different measurement requirements are specified for two side conditions ( i.e.,[0] ≤ CRS Ês/Iot and[-6] ≤ CRS Ês/Iot < [0]), it requires UE to execute accurately SINR detection in order to apply different measurement requirements. It is too rigorous for UE implementation. In addition, SINR varies in the fading channel. For example, when UE is accumulating several samples below 0dB, suddenly the instantaneous SINR is above 0 dB, how will UE report? We suggest an easy UE implementation: UE don’t need to judge the side condition, and only counts the number of available measurement samples. So the same number of available measurement samples is expected for [0] ≤ CRS Ês/Iot and [-6] ≤ CRS Ês/Iot < [0].
Proposal 3: Same number of available measurement samples is expected for [0] ≤ CRS Ês/Iot and [-6] ≤ CRS Ês/Iot < [0].

Based on proposal 1, 2 and 3, the following modification on cell identification and measurement requirements could be modified as follows,
	SCH Ês/Iot
	Tdetect intra_FS3, [ms]
	Measurement bandwidth [RB]
	CRS Ês/Iot
	Tmeasure_intra_FS3_CRS [ms]

	[0] ≤ SCH Ês/Iot
	([1]+L) * TDMTC_periodicity
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6
	[0] ≤ CRS Ês/Iot
	([5]+M) * TDMTC_periodicity

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

	[0] ≤ SCH Ês/Iot
	([1]+L) * TDMTC_periodicity
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25
	[0] ≤ CRS Ês/Iot
	([3]+M) * TDMTC_periodicity

	[-6] ≤ SCH Ês/Iot < [0]
	([4]+L) * TDMTC_periodicity
	
[image: image11.wmf]³

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


In the above table, the column “discovery signal occasion duration” is deleted. The reason of adding this column is that in SCE the duration of the discovery signal can be between 1 and 5 and the intension of this requirement is to covers the minimum of the duration [4]. In LAA it is agreed in RAN1 [5] that DRS occasion duration is 12 symbols. So the interpretation of DRS occasion duration is redundant.

Proposal 4: The column “discovery signal occasion duration” is redundant.

2.2 CSI-RS based measurements requirements

Firstly for CSI-based measurements accuracy are only defined for CSI Ês/Iot (0 dB [5]. The principle is same as SCE. So the current measurements requirements for [-6 dB, 0 dB] shall be removed.
It is defined in the current specification, “The UE shall be capable of performing CSI-RSRP measurements for 3 identified intra-frequency TPs, and the UE physical layer shall be capable of reporting measurements to higher layers with the measurement period of Tmeasure_intra_FS3_CSI-RS”. When the measurement bandwidth is more than 25RBs, the measurement period is currently defined as ([1]+M) * TDMTC_periodicity . 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]+M) * TDMTC_periodicity .
Proposal 5: From UE implementation point of view, the CSI-RS based measurement period shall be modified to ([3]+M)*TDMTC_periodicity  when measurement bandwidth is not less than 25RBs.
The following modification for CSI-RS based measurement could be modified as follows,
	Measurement bandwidth [RB]
	CSI-RS Ês/Iot
	Tmeasure_intra_FS3_CSI-RS, [ms]
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6
	[0] ≤ CSI-RS Ês/Iot
	([3]+M) * TDMTC_periodicity
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25
	[0] ≤ CSI-RS Ês/Iot
	([3]+M) * TDMTC_periodicity

	

	
	


3 Conclusion
This contribution provides the analysis on LAA SCell activation delay. The following observations and proposals are proposed:
Proposal 1: For measurement bandwidth 6RBs, the CRS based measurement period could be extended to ([20]+M)* TDMTC_periodicity) when [-6] ≤ CRS Ês/Iot < [0] and[-6] ≤ SCH Ês/Iot < [0].

Proposal 2: For measurement bandwidth 25RBs, the CRS based measurement period could be extended to ([12]+M)* TDMTC_periodicity) when [-6] ≤ CRS Ês/Iot < [0] and[-6] ≤ SCH Ês/Iot < [0].

Proposal 3: Same number of available measurement samples is expected for [0] ≤ CRS Ês/Iot and [-6] ≤ CRS Ês/Iot < [0].

Proposal 4: The column “discovery signal occasion duration” is redundant.
Based on proposal 1, 2, 3 and 4, 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 and measurement requirements under operation with frame structure 3
	SCH Ês/Iot
	Tdetect intra_FS3, [ms]
	Measurement bandwidth [RB]
	CRS Ês/Iot
	Tmeasure_intra_FS3_CRS [ms]

	[0] ≤ SCH Ês/Iot
	([1]+L) * TDMTC_periodicity
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6
	[0] ≤ CRS Ês/Iot
	([5]+M) * TDMTC_periodicity

	[-6] ≤ SCH Ês/Iot < [0]
	([4]+L) * TDMTC_periodicity
	
[image: image17.wmf]³

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

	[0] ≤ SCH Ês/Iot
	([1]+L) * TDMTC_periodicity
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25
	[0] ≤ CRS Ês/Iot
	([3]+M) * TDMTC_periodicity

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


Proposal 5: From UE implementation point of view, the CSI-RS based measurement period shall be modified to ([3]+M)*TDMTC_periodicity  when measurement bandwidth is not less than 25RBs.
The following modification for CSI-RS based measurement could be modified as follows,
	Measurement bandwidth [RB]
	CSI-RS Ês/Iot
	Tmeasure_intra_FS3_CSI-RS, [ms]
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6
	[0] ≤ CSI-RS Ês/Iot
	([3]+M) * TDMTC_periodicity
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25
	[0] ≤ CSI-RS Ês/Iot
	([3]+M) * TDMTC_periodicity
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