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Following is basic numbers used for the calculations.
	
	
	

	A
	Time to detect new cell by UE intra freq measurement
Tbasic_identify_E-UTRA_FDD, intra is 800 ms (TS36.133 section 8.1.2.2.1)

This is worst case. Proposed value is 200ms as the value used for this evaluation. No DRX case.
	200ms

	B
	Time to detect new cell by UE inter freq measurement (TS36.133 section 8.1.2.3.1)

TBasic_Identify_Inter = 480 ms as worst case. Proposed value is 120ms for the calculation. If the number of inter-frequency measurement is one, Nfreq =1. Tinter1=60ms Then 120*(480/60)*1= 960ms. No DRX case.
	960ms

	C
	Time to measure RSRP/RSRQ and reporting with measurement gap without DRX without L3 filtering. (TS36.133 section 8.1.2.3.1.1.1.3) 1 inter-frequency measurement is assumed. Then.
TMeasurement_Period_Inter_FDD = 480ms.
	480ms

	D
	RRC DL command procedure delay of LTE handover 

RRC connection re-configuration (intra-LTE mobility) (TS36.331 section 11.2)
	15ms

	E
	Handover interruption time (TS36.133 section 5.1.2.1.2)

Tsearch = 0 ms, TIU is captured already in IDLE/CONNECTED transition.
	20ms

	
	
	

	F
	IDLE to CONNECTED transition

(TS36.912 B.1.1.1-1)
	80ms

	G
	CONNECTED, UL initiated, unsynchronized(RACH based initialization) 
(TS36.912 B1.2.1.2)
	14.5ms

	H
	CONNECTED, UL initiated, synchronized(PUCCH based initialization) 
(TS36.912 B1.2.1.1)
	11.5ms

	I
	CONNECTED, DL initiated, unsynchronized(PDCCH triggered and RACH based) (TS36.912 B1.2.1.4)
	17.5ms

	J
	CONNECTED, DL initiated, synchronized(PDCCH based initialization) 
(TS36.912 B1.2.1.3)
	0ms

	
	
	


Proposal is to focus sceanrio 2a and only connected mode mobility (handover and SCell). It assumes the timing difference between macro and small cells are more than CP length. 
Case 1. 
Time before a UE without CA capability can use a just turned on small cell
UE without CA capability was RRC_CONNECTED served by macro cell without DRX in macro frequency.
B+ D+E+F=960+15+20+80= 1075 ms 

Network internal procedure delay is added. The value varies depending on the mainly backhaul delay.
If number of UEs in a cell is not one, multiple RRC message interactions are required. This delay is added.

Proposal: 1100 ms
Case 2.
Time before a UE without CA capability can use an already on small cell
UE without CA capability was RRC_CONNECTED served macro cell without DRX in macro frequency
Assumes UE already detects the cell and report it in advance. This is the difference compared with Case 1.
D+E+F=15+20+80= 115 ms
Network internal procedure delay is added. The value varies depending on the mainly backhaul delay. 
If number of UEs in a cell is not one, multiple RRC message interactions are required. This delay is added.
Proposal 140 ms
Case 3. 
Time before a UE with CA capability can use a just turned on small cell as SCell. More than CP length level synchronization between macro and small cell.
UE without CA capability was RRC_CONNECTED without DRX in macro frequency. 
The network let UE uses a new cell without RSRP/RSRQ measurement. CSI is used as the reporting.
More than CP length timing difference among macro and small cells are assumed. The detection delay is assumed as intra-frequency detection delay. This is A in the above table.

SCell was deactivated (RRC is already configured).

SCell PRACH procedure is assumed. The value of "I" is sed.

This corresponds to Case 3 plus intra-carrier cell detection delay plus I. 

Case 3 plus A + I = 20+200 + 17.5 ms
The network internal delay is added.

Proposal 240 ms
Case 4.
Time required switching off a cell. All UEs in a small cell were RRC_CONNECTED and no Idle UE present in a cell. All UEs already reported measurement report as the target neighbor cells. 
For a UE, D is required. It is repeated for all UEs in a cell. 

Proposal 50ms
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