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16.5
Handover Performance

The generic handover procedure of LTE-Advanced builds upon the one developed for LTE and is shown in Figure 16.5-1 below:
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Figure 16.5-1: U-Plane interruption in LTE-Advanced

Once the HO command has been processed by the UE, it leaves the source cell and stops receiving data. This is the point in time where data interruption starts. The first step after that is the radio synchronisation, which consists of:

1)
Frequency synchronization: typically the time taken for frequency synchronisation depends on whether the target cell is operating on the same carrier frequency as the currently served frequency or not. But since the UE has already identified and measured the target cell, this delay is negligible

2)
DL synchronization: although baseband and RF alignments always take some time, since the UE has already acquired DL synchronisation to the target cell in conjunction with previous measurement and can relate the target cell DL timing to the source cell DL timing with an offset, the corresponding delay is less than 1 ms.

Because forwarding is initiated before the UE moves and establishes connection to the target cell and because the backhaul is faster than the radio interface, forwarded data is already awaiting transmission in the target when the UE is ready to receive. This component therefore does not affect the overall delay.
In FDD RIT, the average delay due to RACH scheduling period is 0.5ms in the best case (1ms RACH periodicity). In TDD RIT, although the shortest delay is obtained with configuration 0 (offering 6 normal uplink subframes), when factoring in the average waiting time for a downlink subframe to receive the RA response and initiate the transmission of DL data, configuration 1 (with random access preambles in special subframes) offers the shortest U-Plane interruption.
In total, the interruption time is 10.5ms for FDD RIT and 12.5ms for TDD RIT as summarized in Tables 16.5-1 and 16.5-2 respectively below. Note that this delay does not depend on the frequency of the target as long as the cell has already been measured by the UE, which is a typical scenario.

Table 16.5-1: U-Plane interruption in LTE-Advanced for FDD RIT
	Component
	Description
	Time [ms]

	1
	Radio Synchronisation to the target cell
	1

	2
	Average delay due to RACH scheduling period (1ms periodicity)
	0.5

	3
	RACH Preamble
	1

	4-5
	Preamble detection and transmission of RA response (Time between the end RACH transmission and UE’s reception of scheduling grant and timing adjustment)
	5

	6
	Decoding of scheduling grant and timing alignment
	2

	7
	Transmission of DL Data
	1

	
	Total delay
	10.5


Table 16.5-2: U-Plane interruption in LTE-Advanced for TDD RIT
(configuration 1 with random access preambles in special subframes)
	Component
	Description
	Time [ms]

	1
	Radio Synchronisation to the target cell
	1

	2
	Average delay due to RACH scheduling period
	2.5

	3
	RACH Preamble
	1

	4-5
	Preamble detection and transmission of RA response (Time between the end RACH transmission and UE’s reception of scheduling grant and timing adjustment)
	5

	6
	Decoding of scheduling grant and timing alignment
	2

	7
	Transmission of DL Data
	1

	
	Total delay
	12.5


16.5.1
Intra-frequency handover interruption time
As explained in subclause 16.5 above, the interruption is 10.5ms for FDD RIT and 12.5ms for TDD RIT regardless of the frequency of the target cell. Thus it can be concluded that any of the evaluated LTE configurations fulfill the ITU requirements on intra-frequency handover interruption time.
16.5.2
Inter-frequency handover interruption time within a spectrum band
As explained in subclause 16.5 above, the interruption is 10.5ms for FDD RIT and 12.5ms for TDD RIT regardless of the frequency of the target cell. Thus it can be concluded that any of the evaluated LTE configurations fulfill the ITU requirements on inter-frequency handover interruption time within a spectrum band.
16.5.3
Inter-frequency handover interruption time between spectrum bands
As explained in subclause 16.5 above, the interruption is 10.5ms for FDD RIT and 12.5ms for TDD RIT regardless of the frequency of the target cell. Thus it can be concluded that any of the evaluated LTE configurations fulfill the ITU requirements on inter-frequency handover interruption time between spectrum bands.
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