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1.
Introduction
Within RAN WG4 there has been little progress so far on the question of what is needed for high speed and low speed mobility performance requirements and concepts. The initial trigger for discussion on this topic came in [1] where some new concepts were discussed:

1) Setting required measurement period and cell identification time requirements for RRC-idle state UEs differently depending on whether they are fast-moving or slow-moving.

2) Consider whether there is a benefit to assuming two simultaneously-running measurement averaging windows, a long averaging window to ensure that fading is correctly averaged out to prevent un-necessary cell re-selections in case the UE is slow moving (with a corresponding tighter threshold for re-selection), and a shorter window with a more relaxed threshold to ensure that any sudden large changes in the measured value, e.g. a new cell quickly becoming much better than the current serving cell due to the UE being fast moving, will ensure a fast cell re-selection. 

An Ericsson paper in [2] made a further proposal based on point 1. The aim of this paper is to describe a bit more how point 2 could work.

2.
Discussion
2.1
Choice of “fast-moving” or “slow-moving” based on number of cell changes in time TCR
High and low speed mobility in UMTS relies on the fact that the UE can work out whether it is fast or slow-moving based on the number of cell changes made in a time, TCR. The parameterisation here is tuned by the operator, and the outcome will be that the UE will continuously evaluate whether it considers itself “fast-moving” or “slow-moving”, and once it has made its decision it will utilise the cell re-selection parameter settings optimised for that case. There probably needs to be a bit more investigation as to whether it is so easy to correctly deduce whether the UE is fast-moving or slow-moving based on this method. If this is not found to be sufficient for some or all of the mobility states for LTE (RAN WG2 currently assume there will be 3 mobility states), then it may need to be investigated if other approaches (e.g. changes in ranking order among non-serving cells) may be more accurate at allowing the UE to identify the conditions it is experiencing.
2.2
Dual/simultaneous filtering for simultaneous evaluation against high and low speed conditions
One approach whereby the UE may not need to evaluate explicitly whether it is EITHER “fast-moving” or “slow-moving” is to have two independent measurement filtering and cell re-selection evaluation processes running simultaneously. It should be noted here that only one set of measurement samples would need to be taken.
Filtering and Qhyst setting 1: 

Measured samples would be considered over a LONG averaging window.

Because of the greater level of averaging and hence greater stability of the measurement over time in the presence of fast-fading, Qhyst could be set to a relatively small value. 

The low responsiveness of the filter would mean that fast-fading would not cause unnecessary cell re-selections to occur. On the other hand, this type of filtering would lead to less responsiveness from the UE when there are sudden large changes in channel conditions.
Filtering and Qhyst setting 2:

Measured samples would be considered over a SHORT averaging window.
Because of the reduced level of averaging and hence lower stability of the measurement over time in the presence of fast-fading, Qhyst would need to be set to a relatively large value such that fast-fading would not cause an unnecessary cell re-selection. 

The high responsiveness of the filter would mean a greater responsiveness from the UE when there are sudden large changes in channel conditions. On the other hand, due to the higher Qhyst value, this would guard against cell re-selection being triggered due to fast-fading.
The two filtering types are intended to map to the slow-moving and fast-moving UE respectively. Running these simultaneously in the UE would mean that no decision about whether the UE is fast-moving or slow-moving actually needs to be made.
2.3
What needs to be considered?

1) In TS25.133, because performance requirements for cell re-selection were never based on fading channel conditions, an averaging window assumption was never a critical part of the tests. Even when this was briefly considered for UMTS, only low speed conditions were really considered with the averaging window somehow tuned for this. However, it is important to ensure that performance requirements for cell re-selection work at both low and high speeds, and hence RAN4 would probably need to consider averaging windows that can cope with both types of channel conditions when devising suitable fading-based cell re-selection requirements for LTE.

2) The ability for two averaging windows and measurement processes to be running simultaneously has never been considered in TS25.133. This would require setting some minimum and maximum requirements for averaging times, such that the two filters can be distinguished, and such that the operator can rely on differentiating the Qhyst values for the two simultaneously running filters.
3) Care would need to be taken such that the setups of the two filters can be differentiated enough such that unnecessary re-selections would not occur, and also that a cell re-selection does occur when it should occur. This would need further study as to whether this can be achieved with minimum performance requirements.

3.
Conclusion

Vodafone has provided further details on the concept of having dual/simultaneous measurement filtering processes running in the UE, and has started to look at what this would mean in terms of setting minimum performance requirements for the UE.
Further feedback and investigation is welcomed on this proposal, in order to understand whether it is something that would merit specification, and also the relative benefits 
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