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Discussion and decision
1.  Introduction
In RAN2#60, it was agreed to make Treselection and Qhyst scalable by speed, and three speed levels will be defined. It was left FFS whether other parameters, e.g., Ssearch, should also be scaled. This paper proposes to make the Ssearch parameters and measurement periodicity also scalable by speed.
2. Discussion
2.1  Scaling of “Ssearch” parameters
To reduce measurement load at the UE, it has been agreed that the Ssearch concept shall be applied (namely Sintrasearch and Snonintrasearch). In UMTS the Ssearch parameters, i.e., SintraSearch, SinterSearch, and Ssearch,RAT, were fixed regardless of the UE speed. However, the optimum value of Ssearch would be different for each speed in practice, since at high mobility the UE must search and find a neighbouring cell more quickly. Hence, it is proposed that the Ssearch parameters are adjusted depending on the UE speed in LTE. In the example shown in Fig.1, this will make the UE perform earlier search of neighbouring cells at point C/B at high/medium speed, rather than at point A which would be optimised for low speed. Hence, different levels of Ssearch should be configurable depending on the UE speed.

Proposal 1:
The Ssearch parameters (i.e., Sintrasearch and Snonintrasearch) should be configurable per speed.
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Fig.1  Speed dependent setting of Ssearch.
2.2  Scaling of measurement periodicity
It has been agreed that Treselection shall be scalable by speed. However, this is only effective if the measurement periodicity is adjusted depending on the UE speed. At higher speeds, the UE should perform measurements more frequently. If the measurement periodicity is fixed to 1.28 s and the Treselection is 3 s at normal speed, it does not make much sense to reduce Treselection to 1 s at high speed, as the measurement periodicity is anyway 1.28 s. The measurement interval must also be reduced. For all other speed dependent parameters, the similar argument applies, i.e., scaling of parameters makes sense only if the measurement periodicity is also adjusted by speed. As this is rather a RAN4 issue, it is suggested that an LS is sent to RAN4 to ask whether such control of measurement periodicity is feasible. Alternatively, RAN4 can define different performance requirements for different speeds.
Proposal 2:
The measurement periodicity should be configurable per speed. Alternatively, the performance requirements should be defined such that proper requirements apply for different UE speeds.
2.3  Scaling vs independent parameters
Whether each speed dependent parameters should be scaled by a factor based on the normal speed, or individual values should be set per speed, has not been discussed so far. Scaling is convenient in that changing the base value (i.e., the value for the normal speed) will also change the values for other speeds respectively. However, this is not necessarily favourable in practice, as such parameters will be typically optimised per speed. Optimising parameters would be easier if individual values are set per speed. Moreover, for parameters like Ssearch, where the absolute value is specified in dBm, it makes more sense to set individual values per speed rather than scaling a base value. The parameter range and granularity can be carefully specified such that the “sweet spot” is sufficiently covered for each speed. As such it is proposed that parameters are individually set per speed, rather than based on scaling.
Proposal 3:
Individual values should be set per speed rather than based on scaling of values for normal speed, for all speed dependent parameters.

3. Conclusions
The following proposals were made regarding speed dependent scaling of idle mode mobility control parameters.
Proposal 1:
The Ssearch parameters (i.e., Sintrasearch and Snonintrasearch) should be configurable per speed.
Proposal 2:
The measurement periodicity should be configurable per speed. Alternatively, the performance requirements should be defined such that proper requirements apply for different UE speeds.
Proposal 3:
Individual values should be set per speed rather than based on scaling of values for normal speed, for all speed dependent parameters.

Regarding Proposal 2, it is proposed that an LS is sent to RAN4 to ask the feasibility.
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