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Discussion and decision
1. Introduction
In the current mobility simulation model, a UE shall be removed from the simulation run upon handover failure (message delivery failures, RLF in state2) as defined in [1]. This document tries to show that this “UE removal” provides optimistic views on various performance metrics in mobility simulations.
2. Discussion
2.1. Anticipated problems with “UE removal”
The following figure shows the “UE removal” due to handover command delivery failure.
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Figure-1: “UE removal” at handover failure

With the UE mobility assumed in the simulation, it is quite unlikely that the serving radio link will improve, i.e. Qin is detected, after handover command delivery failure. This indeed means that RLF occurrence after handover command delivery failure is hidden due to the UE removal and will not be observed in simulation result.

Observation 1:
It is expected that “UE removal” will hide occurrences of RLF after handover command delivery failure

Furthermore with the UE removal, T310 is reset in the middle. Here it should be noted that running T310 represents the fact that the UE is experiencing low SINR, < Qin. Therefore resetting T310 also hides the region in which the UE experiences low SINR until T310 expires. This is also shown in Figure-1above.
Observation 2:
It is expected that “UE removal” will hide a region where the UE experiences low SINR

Another draw back of the UE removal is that it increases the number of UE drops. A UE newly dropped in the simulation has a “beginner’s disadvantage” that it does not have any measurement samples and it has to learn it over time. This means that the UE would not be able to start event evaluation for some time while the UE has to move immediately after being dropped. It is desirable to have a long simulation run time for a single UE so that handover failures due to this shortcoming become negligible overall.
Observation 3:
It is expected that “UE removal” will increase the number of handover failure due to increased number of new UE drops.
2.2. Simulation results
Simulation results with and without the UE removal are compared for UE speed of 3km/h and 30km/h. “Hotspot” system setup used in the calibration simulation in [1] was used. In case of no UE removal, the UE simply remain in the simulation at handover command failure and RRC connection re-establishment upon RLF and upon handover failure in state 3 is modeled. In RRC connection re-establishment procedure, it is assumed that the RRC connection re-establishment in the target cell selected by the UE is always successful. We also assumed 40ms RRC connection re-establishment procedure execution delay during which no measurement event evaluation is possible. 
It is clearly shown in Figure-2 and 3 below that the number of “RLF in state 2” significantly increases without UE removal, which essentially proves that the current UE removal model prevents us from observing important metrics. 
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Figure-2
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Figure-3
On the other hand, handover failure corresponding to the handover command delivery failure decreases without the UE removal as shown in Figure-4. We consider that this is thanks to a reduced number of newly dropped UEs having the disadvantage of not having measurement samples.
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Figure-4

Other results are shown in the Annex for information.

2.3. Parameters to model in RRC connection re-establishment procedure
In this section we try to list a set of parameters that may need to be modelled when RRC connection re-establishment is considered in the simulation framework.

Basic RRC connection re-establishment procedure delay

The main component within this delay category is cell selection delay. We assumed 40ms delay in the simulations presented in this document. We however think a larger delay to accommodate system information reading delay would be necessary. It should be assumed that no event evaluation is possible before this procedure delay because for instance no “serving cell” exist yet from the view point of UE measurement subsystem.
T311

The UE spending the entire T311 duration for cell selection does not seem to be a frequent event in the simulation setup (i.e. a coverage hole), hence low priority to look at. It is proposed not to model T311. 

T301
One can question if the RRC connection re-establishment procedure should be modelled in a way that the procedure success rate is considered for entire T301 duration. We see that the simulations effort up to now already have shown that the “handover failure at the target (state 3)” is not a main contributor for overall number of handover failures. It should also be noted that the cell selection is done by the UE immediately before the RRC connection re-establishment procedure using implementation depended measurements (e.g. averaging). Unlike handover, the UE does not have to wait for TTT after its measurement. With those observations, we do not think that very accurate modelling of RRC connection re-establishment failure is necessary. It is therefore proposed not to model RRC connection re-establishment procedure failure and T301 expiry.
T304

In case of handover failure at state 3, the UE indeed will stick to the target cell in the handover command until T304 expires. Once the UE removal is eliminated, it seems sensible to model the delay in RRC connection re-establishment trigger due to having to wait for T304 expiry. It should be noted that a delay corresponding to T304 was not modelled in the simulations in this document.
3. Conclusion

It has been shown that the current “UE removal” model gives an optimistic view on mobility performance. It is proposed that this restriction be lifted for the future simulation work. It has also been shown that frequent UE drops will increase the number of handover failure. In order to facilitate a UE to remain longer time in the simulation run, it is proposed to model the RRC connection re-establishment.  
Proposal 1:
To eliminate the “UE removal” for the future simulation work.

Proposal 2:
To model RRC connection re-establishment.
Proposal 3:
To look into the parameters for modeling presented in section 2.3
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Handover failure rate (state 3)
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Figure-A1
ToS distribution (3km/h)
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Figure-A2: With UE removal 3km
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Figure-A3: Without UE removal 3km
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Figure-A4: With UE removal 30km
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Figure-A5: Without UE removal 30km


















































































3GPP


_1378845602.vsd
RLF timer T310 running



