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1 Introduction
Last meeting the issues on cell identification and measurement requirements for LAA were discussed at length [1].There is consensus on the requirements for CRS based intra-frequency cell identification and measurements, but no time for discussing on CA requirements in LAA. In this contribution the CA requirements in LAA are discussed.
2 Discussion
[2] pointed out the issues in CA requirements in LAA. We share the similar view. As we know, at most 4 unlicensed SCCs are supported in Rel-13 LAA [3]. The current measurement requirements for carrier aggregation in LAA are not scaling with the number of configured component carrier. Since DRS occasion only contains 12 OFDM symbols in DMTC, it restricts UE to perform cell identification and measurement in parallel on all configured carriers. Parallel implementation would increase the UE complexity and cost. In Rel-10 CA requirements, although there is no SCC number scaling, enough implementation freedom are left to UE since UE could perform cell identification and measurement at different times which gives the possibility for UE to share the searchers between different configured carriers. So compared with legacy CA requirements, the current CA requirements in LAA is too stringent. We suggest that both the measurement requirement of SCC with active SCell and the measurement requirement of SCC with deactivated SCell shall be scaling the number of configured SCCs.
Proposal 1: Both the measurement requirement of SCC with active SCell and the measurement requirement of SCC with deactivated SCell shall be scaling the number of configured SCCs.
In SCE discussion, a LS from RAN1 asked RAN4 to consider AGC issue in small cells [4]. RAN4 replied 2 LSs separately in 2 meetings. In [R4-147819], it is agreed that,
“If SSS is located in the first subframe of a DMTC opportunity then the total cell identification time for the following cases should include one additional DMTC opportunity to allow the UE to adjust AGC gain setting before starting the cell search:

· Inter-frequency cell identification,

· Identification of a cell on secondary component carrier (SCC) with deactivated SCell. 

RAN4 will therefore include one additional DMTC opportunity in the total cell identification time requirements in the above mentioned cases. ”
The reason is that the measurement of SCC with deactivated SCell may be on unknown cell. The same principle shall be applied to define the CA requirements in LAA. For cell identification requirements on SCC with deactivated SCell in LAA, since the AGC issue only impacts the first time of cell identification, additional 1 TDMTC shall be added. 
Proposal 2: AGC issue shall be considered when defining the cell identification requirements on SCC with deactivated SCell.
Based on the above 2 proposals, 2 examples of how to define the CA requirements are given,

(1) The cell identification requirements of a secondary component carrier with activated SCell
	SCH Ês/Iot
	CRS measurement bandwidth [RB]
	CRS Ês/Iot
	Tidentify_SCC_FS3 [ms]

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

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

	[0] ≤ SCH Ês/Iot
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	[0] ≤ CRS Ês/Iot

	([2] *NConfigured_SCC +L) * TDMTC_periodicity

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

	NOTE: Discovery signal occasion duration (ds-OccasionDuration) is 1 ms.


(2) The cell identification requirements of a secondary component carrier with deactivated SCell
	SCH Ês/Iot
	CRS measurement bandwidth [RB]
	CRS Ês/Iot
	Tidentify_SCC_FS3 [ms]

	[0] ≤ SCH Ês/Iot
	<25
	 [-6] ≤ CRS Ês/Iot 
	([7] *NConfigured_SCC +L)*measCycleSCell

	[-6] ≤ SCH Ês/Iot < [0]
	<25
	
	([25] *NConfigured_SCC +L) * measCycleSCell

	[0] ≤ SCH Ês/Iot
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	[0] ≤ CRS Ês/Iot

	([3] *NConfigured_SCC +L)*measCycleSCell

	[-6] ≤ SCH Ês/Iot < [0]
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	([9] *NConfigured_SCC +L)*measCycleSCell

	NOTE: Discovery signal occasion duration (ds-OccasionDuration) is 1 ms.


where NConfigured_Scc is the number of secondary component carriers.
L is the total number of configured discovery signal occasions which are not available during Tidentify_SCC_FS3 for cell identification at the UE due to the absence of the necessary radio signals on all configured secondary component carriers.
It shall be noted that for the cell identification requirements of a secondary component carrier with deactivated SCell, since both measCycleSCell and DMTC are configured to UE, the requirements shall consider max{ measCycleSCell , TDMTC_periodicity }. Whereas measCycleSCell is always not less than TDMTC_periodicity, so from power consumption point of view, only measCycleSCell is used for specifying the requirements.
The companion CR of CA requirements in LAA is provided in [5].
3 Conclusion
This contribution provides the analysis on LAA SCell activation delay. The following observations and proposals are proposed:
Proposal 1: Both the measurement requirement of SCC with active SCell and the measurement requirement of SCC with deactivated SCell shall be scaling the number of configured SCCs.
Proposal 2: AGC issue shall be considered when defining the cell identification requirements on SCC with deactivated SCell.
Based on the above 2 proposals, 2 examples of how to define the CA requirements are given,

(3) The cell identification requirements of a secondary component carrier with activated SCell
	SCH Ês/Iot
	CRS measurement bandwidth [RB]
	CRS Ês/Iot
	Tidentify_SCC_FS3 [ms]

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

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

	[0] ≤ SCH Ês/Iot
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	[0] ≤ CRS Ês/Iot

	([2] *NConfigured_SCC +L) * TDMTC_periodicity

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

	NOTE: Discovery signal occasion duration (ds-OccasionDuration) is 1 ms.


(4) The cell identification requirements of a secondary component carrier with deactivated SCell
	SCH Ês/Iot
	CRS measurement bandwidth [RB]
	CRS Ês/Iot
	Tidentify_SCC_FS3 [ms]

	[0] ≤ SCH Ês/Iot
	<25
	 [-6] ≤ CRS Ês/Iot 
	([7] *NConfigured_SCC +L)*measCycleSCell

	[-6] ≤ SCH Ês/Iot < [0]
	<25
	
	([25] *NConfigured_SCC +L) * measCycleSCell

	[0] ≤ SCH Ês/Iot
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	[0] ≤ CRS Ês/Iot

	([3] *NConfigured_SCC +L)*measCycleSCell

	[-6] ≤ SCH Ês/Iot < [0]
	
[image: image8.wmf]³

25
	
	([9] *NConfigured_SCC +L)*measCycleSCell

	NOTE: Discovery signal occasion duration (ds-OccasionDuration) is 1 ms.


where NConfigured_Scc is the number of secondary component carriers.
L is the total number of configured discovery signal occasions which are not available during Tidentify_SCC_FS3 for cell identification at the UE due to the absence of the necessary radio signals on all configured secondary component carriers.

The companion CR of CA requirements in LAA is provided in [5].
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