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1. Introduction
UE based speed detection related aspects were discussed in previous RAN4 meeting [3]

 REF _Ref197140682 \r \h 
[4]. In context of an alternative mobility based adaptation scheme [3] it was felt that the metric to be used for the comparison should be more carefully considered in order to make reasonable evaluation.
In this contribution we discuss how these different schemes tackling UE cell reselections in low and high mobility situations could be evaluated. We also highlight possibilities of how to compare their performance.

2. Mobility state detection schemes
In this section we present in more details the proposed speed detection schemes, their ramifications and discussion on how to compare them.
2.1 State-based speed detection scheme
The idle mode specification [7] currently covers three different mobility states: Normal, Medium and High. The states are defined according to the number of reselections the UE has made within the latest period called TCRmax , which is also signalled. The UE is expected to autonomously detect its mobility state, and use network-signalled scaling factors to multiply the parameters Qhyst and Treselection of cell reselection algorithm according to its current mobility state. 
The idea behind the state-based detection scheme is to allow UE autonomously scale the necessary parameters. Idle state eNB is not in control of the UE mobility and MME only knows the TA for each UE. Since it is not required to do the mobility state detection very often on idle mode, the procedure should not have a large impact on the UE battery consumption.

However, as shown in [4] the number of re-selections occurring to UE moving at the same speed can vary significantly. This makes it challenging to find suitable parameters splitting the terminals to these three categories with good accuracy of UE being in a correct mobility state. The problem can be alleviated by limiting the number of categories to 2 as shown by further results in [5]. Further improvement could also be achieved by careful selection of the parameters according to the deployment environment (e.g. pedestrian area, highway). 
2.2 Dual-filtering scheme
In [3], a scheme with two filters was proposed: One “long” filter with low threshold for tracking gradual changes due to low mobility and one “short” filter with high threshold for tracking more abrupt changes due to high mobility. This would enable user to do reselections according to both filters: If either filter would indicate a reselection, reselection will occur. This might then completely sidestep the issue of determining how fast the UE is actually traversing, and focus on just detecting when cell reselection should occur. Further, since the same measurements would be used in both filters, the amount of measurements would remain the same, leaving the UE to implement two filtering processes.
The performance if this scheme has been briefly analysed in [6], observing the statistic of different filters triggering with different velocities. Even though the dual filter scheme is not intended to mobility state detection, the initial results seem to indicate that only pedestrian and medium/high mobility user can be separated. 
2.3 Comparison of the two schemes
The two described schemes differ fundamentally: One (=mobility state detection) aims to detect the mobility state and then use pre-defined tuning factors to facilitate optimal reselection performance, and the other (=dual filtering) simply tries to improve reselection performance by allowing two different mechanisms to trigger the re-selection. Even though the purpose for both is the same, the methods for reaching the end are so different that is difficult to define a way to compare how well the schemes work. There are, however some simple possibilities for simulation analysis:

1. Calculate the time spent in the cell with highest measured RSRP and calculate the number of reselections over certain time window. The cell with highest measured RSRP is the best/correct cell, and the more time spent overall in correct cell the better. The number of reselections does by itself tell anything about how good a reselection scheme is, but can be used as a supportive metric for the correct cell camping time

2. Calculate the probability that UE is in given mobility class for each scheme. For dual filtering, assume that if >[50]% of the reselections a UE made were based on reselection triggering due to the long filter, the UE was in Normal mobility state. Otherwise, the UE was in High mobility state. This way the output of the dual-filtering scheme can be compared to the output of the mobility state detection scheme. 

NOTE: It should be noted that metric 1 is scheme-independent, and can be measured from either scheme with the same definition, whereas metric 2 is implicitly defined for mobility state detection scheme, and the description given above shows how a similar metric can be defined for the dual filtering scheme. 

It would seem that all above mentioned metrics would need to be considered when comparing the presented two schemes to be able to evaluate the idle mode performance with mobility detection if seen suitable by RAN4. Furthermore as the filtering scheme has ‘two states’ it is proposed to evaluate the re-selection based scheme also assuming also two states. Also same filter parameters could be considered for both schemes, but the fairness of this should be further considered. It should be noted that the extent of work required to carry out this evaluation (fine tuning the used parameters) can be time consuming, thus care should be taken when deciding the possible further actions.
In addition to the above mentioned metrics the implications to UE implementation and possible other impacts should be considered when the order of superiority is discussed. 

3. Conclusion
In the light of the discussion had in RAN4#46bis, in this contribution we have presented some considerations on the differences of the two proposed mobility state detection schemes. For further analyses we propose that the performance evaluation for mobility state detection would be restricted to two states only, Normal and combined Medium/High. This way, the systematic errors due to the border effects are minimised, and finding the parameter  for evaluation becomes much easier. Further, different metrics are proposed  (number of reselections, time spent in correct cell mobility state distribution) to be used for evaluating the performance of the mobility state detection performance. It should be noted that the related optimisations needed for the evaluation may be time consuming thus care should be taken when the further actions are considered.
References

[1] R4-080705, High speed and low speed outstanding mobility issues, Vodafone

[2] R4-080725, Initial evaluations of mobility state detection in UE, Nokia, Nokia Siemens Networks
[3] R4-081120, Further results of the mobility state detection in UE, Nokia, Nokia Siemens Networks
[4] R4-081121, Initial results for the dual filter based mobility adaptation, Nokia, Nokia Siemens Networks

[5] 36.304 v. 8.1.0



































































































































































































