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1. Introduction
In the last meeting, reference [1] raised concern about the feasibility of cold-start1 requirement for CA SCell activation delay. Reference [1] showed that 90% cell detection probability could not be satisfied in fading channel at Es/Iot=-3dB. As a result, the following way forward was agreed in [2].

· SCell Activation time is 24+X ms, X is the time required to acquire PSS/SSS with -3dB Es/Iot in ETU70, AWGN, EPA5(known cell ID)

· Receive time difference at the UE between PCell and SCell is up to +-31.3us

· Companies to bring proposals for X at RAN4#66-Bis
In this contribution, we provide our simulation results and a proposal for X value.
2. Simulation results
As specified in TS36.321, SCell is activated by Activation/Deactivation MAC control element. Since Activation/Deactivation MAC control element indicates the SCellIndex of SCell to be activated, UE clearly knows the physical cell ID of the target SCell. Therefore UE only has to detect the timing of the SCell with known cell ID using PSS/SSS. Also UE can assume that the receive time difference between PCell and SCell is up to +/-31.3us.
In order to determine X value, we run some simulation. Table 1 shows the simulation assumption. It should be noted that both single cell environment and multi cell (2-cell, 3-cell) are evaluated. For single cell environment, all of the Iot is modeled by AWGN. For multi cell environment, the Iot is modeled by explicit interference cell(s) as described in Table 2. The received timing of interference cell(s) is CP/2 prior to that of target cell.
Cell search is performed periodically every 10ms within which it searches PSS/SSS in the 10ms, i.e. 100% duty cycle with 10ms periodicity. It should be noted that RX impairment is taken into account in the simulation.
Table 1  Simulation assumptions
	Parameter
	Value

	Duplex mode
	FDD

	Propagation condition
	1path static, EPA5, ETU70

	Antenna configuration
	eNB : 1Tx, UE : 2Rx

	Es/Iot
	-3dB


Table 2  Assumption for multi cell environments
	
	Power setting

	
	Es_target

(Cell ID:109)
	Es_int1

(Cell ID:196)
	Es_int2

(Cell ID:120)
	AWGN

	2 cells
	0dB
	3dB
	-
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	3 cells
	-3dB
	-3dB
	-3dB
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Figure 1 shows the CDF of the detection probability versus cell search time. From the simulation results, the followings can be observed.

Observation 1: Approximately 100% detection probability can be achieved for 1path static.

Observation 2: 2-cell environment shows the worst detection probability for EPA5 and ETU70.

Observation 3: 90% detection probability can be satisfied at 20ms for EPA5 and ETU70. This implies that immediate retrial after detection failure without sleep time is beneficial even for EPA5 with long channel coherence time.
Considering a narrow margin at 20ms for EPA5 2cell environment, we propose X=30ms for worst case requirement to ensure reliable detection.
Proposal: 54ms (X=30ms) should be specified for worst case requirement.
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(a) 1path static
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(b) EPA5
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(c) ETU70
	


Figure 1  Detection probability for 10ms search time
3. Conclusion

In this contribution, we provided our simulation results for SCell detection probability. Based on the simulation results we proposed the following.
Proposal: 54ms (X=30ms) should be specified for worst case requirement.
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