
3GPP TSG RAN WG3 #61bis
R3-082538
Prague, Czech Republic, September 30th – October 3rd, 2008

Source: 
Huawei
Title:
Enhancement of UE history information with handover cause
Agenda Item:
10.2.9b
Document for:
Discussion & Approval
1
Introduction

The purpose of this contribution is to further enhance the usefulness of the defined UE history information by adding the handover cause. The handover cause is currently signalled only in the ongoing handover preparation phase and not saved nor transferred for previous handovers. The handover cause history adds important information that is very helpful in the analysis of handovers.  

2
Discussion
The current assumption to use the UE history information to exchange information between eNBs about handover performance requires that the detection and adjustment is performed in the same cell, i.e. the UE has to return to the problematic cell, otherwise the parameters can not be adjusted. Therefore, the current usage of UE history is limited to detecting ping-pong only. 

When detecting ping-pong, using the UE history information, it is important to confirm that the handovers were performed based on normal HO criteria. Otherwise, if one handover was for example performed with a different cause value (like “Reduce Load in Serving Cell”), this UE history shall not be used as a basis for adjusting the handover parameters.

And in case ping pong is detected, it may not be possible to configure the parameters. In general, the solution is to delay the handover from one of the involved cells. However, in some cases, it may not be possible to further delay the handover from one cell, for example if the handover is already being performed on the absolute edge of the coverage of this cell. In that case, it may be more suitable to change the parameters in the neighbour cell. But this would require that information is exchanged, for example as in a centralised mobility robustness optimisation. Work is currently ongoing in SA5 to define the necessary interfaces for a centralized mobility robustness optimization function.
In a previous contribution [3], a centralised mobility robustness optimisation has been suggested to combine handover related information from multiple eNBs in order to optimise the mobility parameters. By doing this, other scenarios can be detected, e.g. a fast sequence of ping pongs between more than two cells, and where the UE does not return to the first cell in this chain.
Bearing these possible solutions for mobility robustness in mind, we believe it is beneficial to add the cause value to the UE history information. We believe it is especially beneficial for the inter-frequency case described in [2] where an additional cause (Resource Optimisation Handover) will be used to indicate that the handover was done for inter frequency load balancing purposes. Without the cause value, it will be difficult to distinguish between mobility caused by coverage and mobility caused by load balancing.
In [2], an example of ping-pong between frequencies are discussed. If the cause value for these handovers are “Resource Optimisation Handover”, the parameters used for inter frequency load balancing needs to be adjusted. On the other hand, if the cause value is coverage related, for example “Time Critical Handover” it may be more suitable to adjust the intra frequency mobility parameters, or even the coverage.
This may also be possible to detect with PM counters in each cell but the advantage of using UE history information is that we can analyse and set the threshold for what is acceptable on a per-UE basis. The UE history information can also be used to collect PM counters in the eNB, but instead of simply counting number of inter frequency handovers for each cause, it is possible to for example count how often UE are changing frequency more than Y times during X minutes for different cause values. 

Another benefit is that this small change will greatly increase the observability of the system.

3
Conclusion

The impact on the specification is minimal, using the existing Cause value and storing it into the UE History Information IE. It is foreseen to be important for the effectiveness of more advanced algorithms for mobility robustness optimisation. At the same time it increases system observability.

4
Proposal
We propose including the Cause IE (9.2.8 in [1]) into UE History Information IE (inside the Last Visited Cell Information IE), thus storing the handover cause for each handover performed by the UE.

If the proposal is agreed, Huawei volunteers to write the CRs.
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