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1. Introduction
In the Release 13 license assisted access [1] only requirements with a single SCell were developed. The requirements for multiple SCells are now discussed under the Release 14 eLAA work item. In this paper we discuss some of the problems with measurements when multiple LAA/eLAA SCells are configured. These problems have been briefly discussed in [2]. 
2. Discussion
Based on the requirements defined in Rel.13, it is implied that the UE should be able to perform measurents in parallel on all the CCs because there is no scaling based on the number of CCs and the DMTC occasions could be synchronized or almost synchronized. This issue has been briefly discussed [2] but it was agreed it to postpone to Rel.14 when the requirements will support multiple SCells.
Similarly to the activation case, the UE has to buffer and perform search (even for measuring CRS) on an entire DMTC duration. In legacy CA operation, the UE has the freedom to perform measurements at different times on different CCs and it is possible to share some of the searcher resources between these CCs depending on the design. If for LAA/eLAA all the measurements have to be performed in parallel on all the CCs, there would be an additional burden on the buffering and processing capabilities of the UE. The implementation of LAA would lead to increased UE complexity compared to legacy CA operation. Hence, the measurement delay should be scaled based on the number of CCs that are configured at the UE and the number of DRS occasions available during the measurement period in such a way as to allow the UE to perform measurements only on 1 CC in 1 DMTC occasion. 
Proposal 1. Discovery signal measurement requirements should be scaled based on the number of CCs configured and number of DRS occasions available during the measurement periods.

The modified requirements are shown below:
For active SCell:

· Cell identification

	SCH Ês/Iot
	CRS measurement bandwidth [RB]
	CRS Ês/Iot
	Tidentify_intra_FS3 [ms]

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

	[-6] ≤ SCH Ês/Iot < [0]
	<25
	
	([24]+L) * TDMTC_periodicity*NConfigured_SCell


· Measurement period

	SCH Ês/Iot
	CRS measurement bandwidth [RB]
	CRS Ês/Iot
	Tmeasure_intra_FS3 [ms]

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

	[-6] ≤ SCH Ês/Iot < [0]
	<25
	
	([20]+M) * TDMTC_periodicity*NConfigured_SCell


For deactivated SCell:

· Cell identification

	SCH Ês/Iot
	CRS measurement bandwidth [RB]
	CRS Ês/Iot
	Tidentify_SCC_FS3 [ms]

	[0] ≤ SCH Ês/Iot
	<25
	 [-6] ≤ CRS Ês/Iot 
	Max {([7]+L) * measCycleSCell, ([7]+L)* TDMTC_periodicity*NConfigured_SCell}

	[-6] ≤ SCH Ês/Iot < [0]
	<25
	
	Max {([25]+L) * measCycleSCell, ([25]+L)* TDMTC_periodicity*NConfigured_SCell}


· Measurement period

	SCH Ês/Iot
	CRS measurement bandwidth [RB]
	CRS Ês/Iot
	Tmeasure_SCC_FS3 [ms]

	[0] ≤ SCH Ês/Iot
	<25
	 [-6] ≤ CRS Ês/Iot 
	Max {([5]+M) * measCycleSCell, ([5]+M)* TDMTC_periodicity*NConfigured_SCell}

	[-6] ≤ SCH Ês/Iot < [0]
	<25
	
	Max {([20]+M) * measCycleSCell, ([20]+M)* TDMTC_periodicity*NConfigured_SCell}


Where measCycleSCell is the shortest configured measurement cycle among all the configured SCells and NConfigured_SCell is the number of configured LAA SCells, activated or de-activated.

We recognize that the measurement delays might become very long if multiple LAA SCells are configured and there might be some system performance impact if the channels are relatively busy(higher blocking probability of DRS because of LBT). The actual UE performance will be better than this minimum performance numbers as it is highly likely that UEs will implement multiple searchers. This could be driven also by the maximum number of CCs supported in licensed CA band combinations. However, it would be very difficult for RAN4 to define a minimum number of searchers/CC (on how many CCs a UE should be able to perform measurements in parallel) since this depends on implementations. 
3. Conclusion
In this paper we discussed the measurement requirements defined for LAA in CA. Based on our analysis we made the following proposals to update the requirements:
Proposal 1. Discovery signal measurement requirements should be scaled based on the number of CCs configured and number of DRS occasions available during the measurement periods.
The actual proposed numbers are shown in the tables. We would like to point out that the actual UE performance will most likely be better because UEs will have to implement multiple searchers depending on the maximum number of CCs supported. However, it would be difficult for RAN4 to define such a number.
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