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Discussion
1 Introduction

In the last RAN4 meeting, the cell identification and measurement requirements in LAA were extensively discussed. And the following agreement on the cell identfication delay was achieved [1].
	Cell identification delay:

Option 1: Tidentify_intra_FS3 = Tdetect intra_FS3 + Tmeasure intra_FS3_CRS  is agreeable, with some clarification on the gap between two available DRS occasions.


Therefore in this contribution, the further clarification on these requirements especially on the gap between two available DRS occasions is provided.
2 Discussion
In order to support the UE with low SINR condition, the multiple shots cell identification and measurement is necessary for LAA. Thus the requirements with multiple shots shall be defined in TS36.133 [2] as:

	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] ≤ CRS Ês/Iot 
	([5]+M) * TDMTC_periodicity

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

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

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


Where,

“L” is the number of configured discovery signal occasions which are not available during Tdetect intra_FS3 for cell detection at the UE due to the absence of the necessary radio signals,

“M” is the number of configured discovery signal occasions which are not available during Tmeasure_intra_FS3_CRS for the measurements at the UE due to the absence of the necessary radio signals. That is the total measurement delay specified in the table above could depend on the non-available DRSs also.
Particularly, if the number of non-available DRSs is too large, the overall cell identification (including the measurement) delay in LAA would be not acceptable. That is in order to avoid the infinite measurement delay the total time of non-available DRSs shall be limited. According to the discussion in the last meeting, there are two alternatives to limit the measurement delay due to non-available DRSs:

1. The gap between two consecutive available DRS occasions shall be less than [5s]
2. L ≤ Lmax and M ≤ Mmax
In principle both Option 1 and Option 2 can avoid the infinite measurement delay due to the non-available DRSs. For Option 2 the UE need to re-synchronize to the network for timing alignment even if in the previous DRS the timing synchronization was already obtained as illustrated in the figure below. If there is not any requirements on the adjacent available DRSs, UE could be ambiguous whether the synchronization is expired from the last DRS synchronization. That is UE need to re-synchronize to eNB. However, if there is the limitation on the longest duration in which the synchronization could be maintained UE could omit the unnecessary synchronization time and resource in the next measurement by DRS. 
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Figure 1. Issue of Option 2 for specify the maximum delay of non-available DRSs in LAA
Observation 1:  The requirement on the maximum duration between two consecutive DRSs occasion can avoid the ambiguity on whether the synchronization from the last DRS measurement is expired or not. As a result, UE needs not any redundant timing synchronization in LAA if the next measurement happened within the maximum synchronization duration allowed.
Moreover in comparison with Option 1, Option 2 need more new parameters introduced in TS36.133, e.g. Lmax and and Mmax. This needs more standard work efforts. 
Hence, the requirement on the LAA measurement delay shall be based on the maximum duration between two consecutive DRSs occasion also. Additionally regarding to the current requirements for cell measurement in LTE below [2], UE will be regarded as detectable when the last detection <5s. 
“If a cell which has been detectable at least for the time period Tidentify_intra defined in clause 8.1.2.2.1.1 becomes undetectable for a period ≤ 5 seconds and then the cell becomes detectable again and triggers an event, the event triggered measurement reporting delay shall be less than TMeasurement_Period, Intra provided the timing to that cell has not changed more than ( 50 Ts and the L3 filter has not been used”

Moreover, it shall be also noted that in LAA when the two consecutive available DRSs is larger than the requirement, UE shall discard all data and reference signal received before then re-start a new cell identification process. 

Based on the observations and analysis above, we can also conclude that
Proposal 1:  The interval of two consecutive available DRSs for LAA cell detection and measurement shall be less than [5s]. 

Proposal 2:  For UE performing identification, the new identification procedure shall be restarted when the delay due to non-available DRS is larger than the corresponding requirements.
3 Conclusion

In this contribution, the further considerations on LAA measurement requirements are provided. Accordingly to the observations and proposals below can be drawn:
Observation 1:  The requirement on the maximum duration between two consecutive DRSs occasion can avoid the ambiguity on whether the synchronization from the last DRS measurement is expired or not. As a result, UE needs not any redundant timing synchronization in LAA if the next measurement happened within the maximum synchronization duration allowed.
Proposal 1:  The interval of two consecutive available DRSs for LAA cell detection and measurement shall be less than [5s]. 

Proposal 2:  For UE performing identification, the new identification procedure shall be restarted when the delay due to non-available DRS is larger than the corresponding requirements.
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