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1. Introduction
UE based speed detection related aspects were discussed in previous RAN4 meeting. [1] [2]. Initial results on the performance of the re-selection based mobility state detection were presented at RAN4#46bis in [2] assuming three states and in this meeting, further results with only two states are given in [4]. An alternative scheme for the mobility state dependent adaptation was considered in [1] and in this paper we present some preliminary system level results on the dual filter approach performance. 
2. Dual filtering simulations
In this section we present the simulations evaluating dual filtering scheme for IDLE mode re-selections. The main assumptions are summarised in section 2.1 and the results given in section 2.2. 
2.1 Simulation scenario
Main characteristics of the simulation tool are given in earlier contributions. The used scenario was 3GPP macro case 1 with 111 cells of 1732 m ISD. Range of UE velocities evaluated were 3, 50, 100, 150, 200, 250 and 300 km/h. Simulation time was same in all cases (~ 710 seconds). All the UEs were continuously in idle mode, doing only cell reselections. The measurement quantity used for the reselection evaluation was RSRP.
The RSRP measurement period was 50 ms and there exists two different filters; namely SHORT and LONG. Both filters have their own averaging window, Qhyst and Treselection.  Both averaging windows are updated at the same measurement interval of 50 ms. Both filters may trigger cell re-selections and even in the same time instant and to different cells. The objective is to study which filter triggers the cell re-selections with each UE velocity. The used filter parameters are {SHORT, LONG}:
· Sliding window size: {2, 20}, {4, 10} samples → {100, 1000}, {200, 500} ms
· Qhyst: {4, 2}, {5, 1} dB
Treselection: {100, 400}, {200, 200} msIt is good to note that these filtering parameters were chosen as initial approximations and may not correspond to the filter values that might be reasonable in practise. As discussed in [4] the metric to optimize these is not clear, no attempt was made to find the best possible combination in terms of re-selection performance. Furthermore large number of different permutations could have been envisioned, but due to limited amount of simulation time and resources only few options were simulated. More importantly, the measurement activity assumed in these simulations been  based on no DRX and is far more than would be practical for idle mode, considering power consumption issues.. In case of re-selection based mobility state evaluation, this should not effect to the validity of the results, but in case of dual filter approach this can expected to have some impact.
In these simulations UMTS 30.03 [3] mobility model was slightly modified to work in more realistic way with higher UE velocities. UE travels 200 meters with a direct path (from 30m used in ETR402) and after that UE has a 20% chance of turning (same as in ETR402). If turn occurred the angle was selected randomly between [-pi/8, pi/8]. This results more direct travel path for the UE. The UE turns back to direction of arrival upon reaching the scenario border. 
2.2 Dual filter based cell re-selection triggering statistics
In this section the results regarding the probability of either, long or short (or both), filter(s) triggering a re-selection. These are show as a portion of total re-selections which each option triggers. 
Figures 1and 2 show the results for all assumed Qhyst and filter lengths with different Treselection lengths. As expected these results show rather large sensitivity to used parameters. The outcome with different assumptions follows the behaviour that could be intuitively assumed. Generally it would appear that with properly selected parameters that reasonable probability of ‘correct’ filtering triggering re-selection for either pedestrian (~3km/h) and vehicular ((50km/h) can be achieved. This requires setting sufficiently distinct Treselection and Qhyst margins for the filters. Furthermore large difference in sliding window filter length is beneficial. As noted in Section 2.1 these parameters do not then necessarily equal to good or desired re-selection performance from system perspective. Only single ISD has been used in simulations, and though it is not expected cause significant change to reselection probabilities, it could very well imply different filter parameters. Regardless of the selection of parameters used in these simulations some probability of ‘error’ exists even with the extreme velocities (3km/h and 300km/h).
In results shown in Figure 1 with short Treselection for LONG filter and longer for SHORT filter (Treselection={100, 400}ms), larger difference in margins (Qhyst’s) improves the probability of ‘correct’ filter triggering at different velocities. Additionally having large difference in used sliding window filter lengths (e.g. more significantly longer for the LONG filter) improves slightly the probabilities. Figure 2 shows that with equal Treselection values (Treselection={200, 200}ms) it comes more difficult to have clear distinction between the filter triggering probabilities at different velocities. With equal Treselection also the probability of both filters triggering is increased. 
As noted in Section 2.1 these simulations are performed by assuming a measurement period of 50ms, e.g. sliding window update rate. However it is expected that more typical sample/update rate in idle state would be significantly lower. As the dual filtering based approach in some respect relies to correlation characteristic of the channel (e.g. coherence time) it may be even more difficult to be able to define two filter parameters that would meet the desired criteria and triggering may be more random. 
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a) Margins: {4,2} dB, SWS: {100, 1000} ms.
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b) Margins: {4,2} dB, SWS: {200, 500} ms.
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c) Margins: {5,1} dB, SWS: {100, 1000} ms.
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d) Margins: {5,1} dB, SWS: {200, 500} ms.


Figure 1. Probability of a filter to trigger a cell re-selection with Treselection = {100, 400} ms .
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a) Margins: {4,2} dB, SWS: {100, 1000} ms.
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b) Margins: {4,2} dB, SWS: {200, 500} ms.
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c) Margins: {5,1} dB, SWS: {100, 1000} ms.
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d) Margins: {5,1} dB, SWS: {200, 500} ms.


Figure 2. Probability of a filter to trigger a cell re-selection with Treselection =  {200, 200} ms.
3. Conclusion
In this contribution we have presented some very preliminary results on the dual filter approach proposed in [1]. These results mainly observe the portions of re-selections resulting from different filter triggering. Implications of the selections are observed, which mostly follow the intuitive behaviour.
Based on these results it can be assumed that if the optimum filter parameters are sufficiently different using dual filter approach may be able to result expected kind of behaviour. Respectively, when the difference between filter parameters giving the best performance is small, the chances of either (random) filter triggering can be high. From this it also seems likely that at most two stages can be supported by the dual filtering approach. As noted the used filter parameters do not necessarily guarantee good or desired like re-selection behaviour. Different ISD differences could likely require slightly different filter parameters for optimum reselection performance. In these simulations the used measurement activity has been based on no DRX and is far more than would be practical for idle mode, considering power consumption issues. It could be assumed that with less frequent receiver activity, like typically expected in idle mode, there maybe some challenges in finding such a filtering parameterisation that would results the expected behaviour.
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Annex A: Simulation parameters
	Feature/Parameter
	
	Value/Description

	Bandwidth
	
	10 MHz

	IFFT/FFT length
	
	1024

	Duplexing
	
	FDD

	Number of sub-carriers
	
	600

	Sub-carrier spacing
	
	15 kHz

	Resource block bandwidth
	
	375 kHz

	Sub-frame length
	
	1 ms

	Reuse factor
	
	1

	Number of symbols per TTI
	
	14

	Number of data symbols per TTI
	
	10

	Number of control symbols per TTI
	
	4

	3GPP Macro Cell Scenario
	Cell layout
	111 sectors/37 BSs

	
	Inter site distance (ISD)
	1732m

	
	Minimum distance between UE and cell site
	35 m

	
	Antenna pattern
	70-degree sectored beam

	Distance-dependent path loss
	
	128.1 + 37.6log10(r)

	Shadowing standard deviation
	
	8 dB

	Shadowing correlation between cells/sectors
	
	0.5 / 1.0

	Multipath delay profile
	
	Typical Urban

	Traffic model
	
	No traffic

	Cell Load
	
	0%

	UE Speed
	
	3, 50, 100, 150, 200, 250 and 300 km/h

	Handover Measurement
	Measurement period
	50 ms

	
	Sliding window size {SHORT, LONG}
	{2, 20}, {4, 10} samples

	
	Treselection {SHORT, LONG}
	{100, 400}, {200, 200} ms

	
	Qhyst {SHORT, LONG}
	{4, 2}, {5, 1} dB

	Receiver diversity
	
	2RX MRC





































































































































































































