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1 Introduction
In the last meeting, the problem of MRO when it is used together with TTT scaling was discussed, and the problem and corresponding solution were agreed to be included into TR 37.822 as follows:
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It was also agreed that this discussion should be excluded from a possible WI and instead be discussed in TEI12. 
In this contribution, we clarify why the problem exists even considering the latest progress of HetNet Mobility Enhancements WI in RAN2, and a draft LS to RAN2 is prepared in [1] to ask RAN2 to validate the problem and the solution.
2 Discussion
In the RAN2#85 meeting, the feature of cell specific TTT was agreed to be standardized in the HetNet Mobility Enhancements WI, and the feature enables the network to adjust UE measurement reporting depending on the sizes of candidate target cells. 
TTT scaling was specified since release 8. By using TTT scaling together with cell specific TTT, the network can better control the mobility performance in HetNet depending both on UE speeds and cell sizes.
TS 36.304 specifies when to trigger the different mobility states by an idle UE, and the same rules are also applicable for one connected UE.
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It was also agreed to be standardized by RAN2 that one UE should report the mobility state when it transits from idle to connected, hence one may think that it would be possible to use the reported mobility state as the initial input to an algorithm residing in the network in order to deduce the UE mobility states at the time of failure. However, this is not always possible. And the following Figure 1 demonstrates an example to explain the reason.
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Figure 1 An example to illustrate the problem
In the example, different events take place for a UE at three time points, i.e. A, B and C:
A. UE reports Normal-mobility state to the network when it transits from idle to connected;

B. UE is handed over and the threshold NCR_M is exceeded before TCRmax expires, hence the UE enters Medium-mobility state.
C. The UE experiences a too early handover 
In the example above, the network can know the state when the UE enters the network, but he cannot know at what time the timer TCRmax expires, and the accumulated number of mobility events that the UE includes in the evaluation. Hence, the network cannot know what state the UE is in the time of failure.
For MRO it would be very important to understand the parameters used when encountering a problem. Otherwise, it is very difficult for MRO to adjust the mobility parameters. If the scaling factor is used to mitigate mobility problems in a HetNet environment, it may instead confuse the MRO algorithm. In the example above, the network may assume that the UE is in the normal state, but he is in fact not, so he is using a shorter TTT causing the too early HO. Without knowing this, the MRO algorithm may choose to adjust the handovers to all UEs in normal mobility state (i.e. adjust the TTT or the offset).
On the other hand, if the mobility state is known, MRO can also tune the parameters related to TTT scaling (i.e. thresholds for the state transitions and the scaling factor). The details of this would be up to MRO implementation, but for illustration, we include two alternative examples below:

1. Use MRO to optimise the scaling factor:
If UEs in the high mobility states encounter too late HOs one solution would be to adjust the scaling of TTT to trigger HO earlier for these UEs. 
2. Use MRO to optimise the thresholds for state estimation: 
If UEs in high mobility states encounter too early handover, the threshold for the state (NCR_H) could be increased.
We believe that the simplest solution to make sure the network is always aware of the mobility state at the time of failure is to include the mobility state into the RLF report. Other options include fully specifying the UE behaviour but we expect that this will be more difficult to get agreement on in RAN2.
It could be argued that MRO is of a statistical nature and should therefore not be sensitive to if the network sometimes misjudges the mobility state of a single UE. But since this problem comes from different UE implementation (e.g. if counters/timers are reset when transiting to active mode) we would see systematic differences in behaviour between different UE vendors causing a large number of cases where the UEs are using a different state than the network assumes at the time of failure.
It could also be argued that this issue is more related to RAN2 than RAN3. We believe that this is a topic that involves both groups. RAN3 is responsible for MRO and RAN2 for the mobility state estimation. Hence we propose to send an LS to RAN2 to ask them to validate the problem and the feasibility of the suggested solution. 
3 Conclusion

We propose RAN3 to send a LS to RAN2 to validate the problem and the feasibility of the solution. A draft LS can be found in [1].
4 Reference

[1] R3-140529, Draft LS on MRO and TTT scaling, Huawei.









































































































































































































































































































C. UE experiences too early HO 











Problem description:


Time-to-trigger (TTT) is one part of the measurement configuration for UEs and defines for how long the condition shall be fulfilled before triggering a report from the UE to the network. This can be used to adjust the UE reporting depending on the radio environment (together with the other parameters in the measurement configuration).


TTT scaling was specified since release 8. The UE estimates a mobility state and use this state to scale TTT differently depending on the state. The network may not know the mobility state at the time of failure. Therefore, when the network concurrently uses both MRO and TTT scaling, MRO may not know the exact TTT used by one UE at the time of failure, and this may prevents MRO from making a correct analysis on the reason of the failure and may lead to inappropriate corrective actions which will deteriorate the network mobility performance.


Solutions:


The UE includes the mobility state at the time of failure in the RLF report. The last serving eNB can use this information together with stored context to determine which mobility parameters were used by the UE at the time of failure.





B. UE is handed over. Threshold NCR_M is exceeded before TCRmax expires.





State detection criteria:


Medium-mobility state criteria:


-	If number of cell reselections during time period TCRmax exceeds NCR_M and not exceeds NCR_H


High-mobility state criteria:


-	If number of cell reselections during time period TCRmax exceeds NCR_H





State transitions:


The UE shall:


-	if the criteria for High-mobility state is detected:


-	enter High-mobility state.


-	else if the criteria for Medium-mobility state is detected:


-	enter Medium-mobility state.


-	else if criteria for either Medium- or High-mobility state is not detected during time period TCRmaxHyst:


-	enter Normal-mobility state.











A. UE accesses the network and reports normal state 
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