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1.  Introduction
In RAN2#58bis, it was agreed that some cell reselection parameters, particularly Treselection, should be scalable depending on the UE speed, and the UE speed shall be detected by the same principle as in UMTS, i.e., the number of cell reselections performed during a time interval [1]. However, from UMTS experience, it is thought that the same principle as in UMTS is insufficient to cope with problems faced in real networks. As such, some enhancements were proposed in RAN4 #44 [2]. In RAN4 #44 bis, some analysis on this proposal was provided [3], and it was requested that RAN4 should carry out system level analysis to observe the impact of speed dependent scaling of mobility control parameters.

This paper presents some UMTS field trial results to show that speed dependent scaling of mobility control parameters is effective to improve grade of service.
2.  Proposals on Speed dependent scaling of mobility control parameters

Proposals in our previous document [1] are summarized below. Field trials were executed in order to reveal the effects of these proposals.

Proposal 1: 
Enhanced speed detection mechanisms (e.g., use of Doppler frequency measurements in conjuction with mobility counters) should be considered, for both idle and active modes.
Proposal 2: 
Three levels of speed should be configurable.
Proposal 3: 
Both Treselection and Qhyst should be scalable by speed.
Proposal 4: 
Speed dependent scaling of active mode mobility control parameters, such as the time-to-trigger and reporting range, should also be supported. (Details are FFS pending what parameters are defined for measurement reporting events.)
Proposal 5:
SintraSearch, SinterSearch, and SsearchRAT should be scalable by speed, both for idle and active mode DRX.
Proposal 6:
Speed dependent scaling of measurement related parameters and/or performance requirements, such as the cell search and measurement intervals, should be considered.
3.  Field trial results
3.1  Field trials setup
To show the effectiveness of adjusting mobility control parameters, the results of UMTS field trials are presented in the subsequent sections. Field trials were performed for the following two scenarios:

· Test A (medium speed trial):  This was a medium speed test measured in metropolitan Tokyo at a moving speed of about 60 km/h. The time taken for one test was about one hour, and three to four tests were performed to get sufficient reliability.
· Test B (high speed trial):  This was a high speed test with a moving speed of 200 km/h or more in some sections. The time taken for one test was about three hours.
The cell reselection performance in IDLE, CELL_PCH, and CELL_FACH was measured in terms of the successful call setup rates for originating and terminating calls. In addition, the handover performance in CELL_DCH was measured in terms of the number of call drops experienced throughout the test course.
3.2  Field trial results: cell reselection performance
The UE was setup with the set of parameters listed in Table 2. Three parameter sets L, M, and H were defined, which are somewhat optimised (intended) for low, medium, and high speeds, respectively. The parameter sets L and M were tried for Test A (medium speed trial), and the parameter sets L and H were tried for Test B (high speed trial). For each case the successful call setup rates for originating and terminating calls were measured.
The results are summarized in Table 3. As shown, calls were successfully setup at higher rates with the parameter sets M and H in Tests A and B, respectively. This implies that adjusting cell reselection parameters depending on the speed is effective.
Table 2  Field trial parameters for cell reselection performance.
	
	Case L
	Case M
	Case H

	IDLE / CELL_PCH
	Measurement interval [s]
	2.56
	1.28
	1.28

	
	Cell search interval [s]
	10.24
	2.56
	2.56

	
	Treselection [s]
	1
	1
	0

	
	Hysteresis [dB]
	4
	2
	2

	
	Sintrasearch [dB]
	-10
	-8
	off

	CELL_FACH
	Treselection [s]
	2
	2
	0

	
	Hysteresis [dB]
	4
	4
	2


Table 3  Results of cell reselection performance.
	
	Test A (medium speed)
	Test B (high speed)

	
	Case L
	Case M
	Case L
	Case H

	Successful call setup rate

(originating calls)
	-
	-
	y %
	y + 6.4 %

	Successful call setup rate

(terminating calls)
	x %
	x + 3.5 %
	z %
	z + 3.2 %


3.3  Field trial results: DCH handover performance
The UE was setup with the set of parameters listed in Table 4. As for the cell reselection tests, three parameter sets L, M, and H were defined. The parameter sets L and M were tried for Test A (medium speed trial), and the parameter sets L and H were tried for Test B (high speed trial). For each case the number of call drops was counted.

The results are summarized in Table 5. As shown, call drops were reduced with the parameter sets M and H in Tests A and B, respectively. This implies that adjusting handover parameters depending on the speed is effective.

Table 4  Field trial parameters for DCH handover performance.
	
	Case L
	Case M
	Case H

	CELL_DCH
	Event 1A
	Time to trigger [s]
	0.64
	0.16
	0.16

	
	
	Reporting range [dB]
	3
	9
	8

	
	Event 1B
	Time to trigger [s]
	2.56
	1.28
	2.56

	
	
	Reporting range [dB]
	9
	11
	10

	
	Event 1C
	Time to trigger [s]
	0.64
	0.64
	0.16

	
	
	Qhysteresis [dB]
	3
	3
	3


Table 5  Results of DCH handover performance.
	
	Test A (medium speed)
	Test B (high speed)

	
	Case L
	Case M
	Case L
	Case H

	Number of call drops (on average)
	x
	x – 2.6
	y
	y – 41


These results have shown that adjusting mobility control parameters at medium and high speeds improves the mobility performance. It is also clear from the parameter settings that applying the parameters suitable for high mobility at all times will drain UE battery. Therefore, speed dependent adjustment of mobility control parameters is indeed effective.
4. Conclusions
This paper presented the field trial results on speed dependent scaling of mobility control parameters. The results indicated that speed dependent adjustment of mobility control parameters is indeed effective. Therefore, it is proposed that RAN4 should start the studies on the feasibility and accuracy of Doppler frequency measurements in idle and active modes.
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