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1. Introduction

At the conclusion of RAN3#63bis meeting, the TS36.902 document was updated with mobility robustness SON use cases. The following sections attempt to discuss proposals to support some mobility robustness use cases.
2. Handover Too Late Use Case
There could possibly be three different scenarios (or sub-cases) that the source eNB would consider it is late in handing over the UE. 

2.1 The Source eNB Receives Measurement Reports Which Triggers Handover Action

In this case, if the RLF occurs before the source eNB attempts to deliver the RRCConnectionReconfiguration message to the UE or if the source eNB experiences excess retransmission in an attempt to deliver the RRCConnectionReconfiguration, then the source eNB could consider this is a handover too late case.

However, as the detection of the scenario can be solely achieved by the source eNB itself; therefore, no standards interface would be impacted.

2.2 The Source eNB Does Not Trigger Handover Action Even Though Measurement Report is Received
This case describes a scenario where a measurement report is received but the source eNB does not initiate handover action and the source eNB experiences RLF within a certain time period after the measurement report is received. 

However, the RLF could be the result of not handing over in time or the RLF could be a result of coverage hole. Therefore; there is a need to confirm if the scenario is caused by late handover. It is suggested that the source eNB could confirm that it is indeed a late handoff scenario when the target reports RRC re-establishment within a certain period of time after the source determines RLF. The idea for the need of the timer is to filter the case where the UE might be attempting to re-establish connection with an eNB which provide moderate RF condition and it takes the UE longer time to re-establish the connection. In such case, it is suggested not to be considered as handover too late case.
When an UE re-establishes RRC connection with “other” cause, it provides C-RNTI and PCI of the source eNB to the target eNB. The target eNB shall then use the PCI to determine which source eNB to notify thru S1 or X2 messages and provide C-RNTI of the source eNB for the source eNB to map to a session.
2.3 The Source eNB Does Not Receive Measurement Report At All

In this scenario, when RLF occurs, it is suggested for the source eNB to wait for confirmation from any target eNB notifying it of the RRC reestablishment within certain period of time. The idea for the need of the timer is to filter the case where the UE might be attempting to re-establish connection with an eNB which provide moderate RF condition and it takes the UE longer time to re-establish the connection. In such case, it is suggested not to be considered as handover too late case.
When an UE re-establishes RRC connection with “other” cause, it provides C-RNTI and PCI of the source eNB to the target eNB. The target eNB shall then use the PCI to determine which source eNB to notify thru S1 or X2 messages and provide C-RNTI of the source eNB for the source eNB to map to a session.

Proposal #1: It is suggested to add a timer condition described in sec 2.2 and 2.3 as part of the signature for this use case. If agreed the text in sec. 4.5.2.1 of TS 36.902 would read:
4.5.2.1 
Detection of Too Late HO

If the UE mobility is more aggressive than what the HO parameter settings allow for, handover can be triggered when the signal strength of the source cell is already too low – leading to a RLF; or handover may not be triggered at all if a RLF preempts it. Signature of Too Late HOs may be summarized by:

· RLF in the source cell before the HO was initiated or during HO procedure,

· UE re-establishes the connection within a short period of time in a cell different than the source cell. 

3. Ping-Ponging (excessive Handover between eNBs)
The discussion in this section is an attempt to stimulate the development of the signature of ping-ponging. Normally an UE is said to be in ping-ponging if it is handed over between a pair of eNBs over and over again. Luckily, by examining the UE history the eNB can determine if ping-ponging occurred. 

As the handover decision might depend on RF measurements that might not always be stable, some number of ping-pong might be allowed between eNBs. However, if there are too many handovers between the eNBs, then an excessive ping-pong situation could be considered.
Also, the ping-pong situation could be a result of the mobility patterns of the UEs; therefore, it should be expected that some UEs could experience excessive ping-pong. Some UE might experience light ping-ponging or none at all. However, if there are excessive number of UEs experienced excessive ping-pong; then the handover parameters alignment between eNBs could be required. 

Proposal #2: It is suggested to consider developing the signature of ping-pong based on descriptions on section 3.  If agreed, the section 4.5.2.4 of TS 36.902 would read:
4.5.2.4 
Reducing inefficient use of network resources due to unnecessary HOs

HO procedure is resource-consuming and therefore costly to the network operator. Moreover, its optimal settings depend on momentary radio conditions, which makes it difficult to control manually. Sometimes, the combination of user mobility patterns and cell coverage boundary layout can generate frequent unnecessary HOs that consume NW resources inefficiently. Alternatively, incorrect HO configuration (e.g. too big HO hysteresis) may result in missing handovers that should have been executed. HO parameter optimisation function should aim at detecting such scenarios. These scenarios sometimes can be remedied by HO parameter optimisation.  Signature of ping-ponging may be summarized by:

· UE experiences more than a certain number of HO between the same two eNB within a short period of time, and
· The number of such UEs is higher than certain percentage of the total UEs served by the eNB.

4. Unwanted Handover

The discussion in this section is an attempt to stimulate the development of the signature of unwanted-handover. This is the scenario described as “cell-reselection parameters not aligned with HO parameters may result in unwanted handovers subsequent to connection setup” in the 36.902 document.  
To detect this situation, it is suggested that the source eNB uses a timer to determine if a handover for an UE after RRC connection setup belongs to this category. A handover occurred after the timer expires may not be considered as unwanted handover.
Since the cell-reselection parameters might not be perfectly aligned with handover parameters and also what is determined “unwanted handover” might be a result of mobility, it is suggested that certain percentage of such unwanted handover over total handovers would be allowed. Therefore, it is suggested that the system be equipped with a threshold parameter which serves as a means to determine if alignment of the cell-reselection parameter and handover parameters are needed. 

Proposal #3: It is suggested to consider developing the signature of the unwanted handover based on concept of timer and threshold described in section 4. If agreed, the section 4.5.2.5 of TS 36.902 would read:
4.5.2.5 
Optimization of cell reselection parameters

If cell reselection parameters are not aligned with handover parameter settings, unwanted handovers subsequent to connection setup may occur and should be avoided.  Signature of cell reselection parameter misalignment may be summarized by:

· HO occurred a short time after connection setup, and
· The number of such UEs is higher than certain percentage of the total UEs served by the eNB.
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