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1
Introduction
The MRO part of the Rel-10 SON WID includes work on use-cases not leading to connection failure, e.g. short stay (or rapid handover) problem. In this paper we propose a solution including detection and analysis based on periodic UE measurements. In addition to serve the Rel-10 use-case, the UE measurements will in our view also enable improvements of the source eNB's handover decision in complex network topologies.
2
Discussion
An outline of this solution was already submitted in [1] and discussed under the MDT agenda item during RAN3#69.

The solution is divided in 3 parts:

1. Feedback to the source eNB on the outcome of the handover action.

2. Handover measurement session activation (for UEs in similar situation at a later point in time).

3. Transfer of the UE measurements back to the source eNB.

2.1 Feedback to the source eNB on the outcome of the handover action
A feedback mechanism was introduced in Rel-9 using the X2 RLF INDICATION and HANDOVER REPORT messages. The source eNB receives RLF INDICATION or HANDOVER REPORT depending on the use-cases as listed in the table (Rel-9):
	#
	Use-case designation
	X2 message received by the source eNB

	
	
	

	1
	Too early handover, RLF before completed handover
	None

	2
	Too early handover, RLF after completed handover
	HANDOVER REPORT

	3
	Handover to wrong cell, RLF before completed handover
	RLF INDICATION

	4
	Handover to wrong cell, RLF after completed handover
	HANDOVER REPORT

	5
	RLF without handover being initiated (too late handover or coverage hole)
	RLF INDICATION

	6
	Too late handover, RLF before completed handover
	RLF INDICATION


An extension of the HANDOVER REPORT message to include a Rapid HO cause linked to a cell dependent Tdwell timer in the target eNB was proposed in [1]. Such additional cause would in our view make sense when linked with the MRO triggered periodic UE measurements proposed in this paper. The table would then be extended with the following use-case:
	#
	Use-case designation
	X2 message received by the source eNB

	
	
	

	7
	Target cell triggers new handover before expiry of Tdwell timer.
	HANDOVER REPORT


Proposal 1: X2 HANDOVER REPORT message is enhanced with "Rapid HO" cause.

2.2 Handover measurement session activation
It is proposed that the source eNB activates same UE measurements as for immediate MDT [3], before sending Handover Command thereby creating a UE handover measurement session. It should be noted that the solution is compatible also with legacy UEs, but for such UEs location information will not be reported. The UE handover measurement session context information is transferred to the target eNB. For such transfer the mechanism currently studied for MDT is to use the Trace Activation IE in the X2 HANDOVER REQUEST message. However we believe the following particularities should be considered:

· The entity corresponding to the Trace Collection Entity will in case of MRO triggered measurements be the source eNB, and not an external device for which an IP address is provided.

· The duration of the measurements should be limited to the period directly following the initial handover, e.g. 10 seconds. 

· Successive handovers within the initially defined duration should be supported if standards impacts are not judged too heavy.

In order to cope with these particularities, we suggest the creation of a new Handover Measurement Activation IE in the X2 HANDOVER REQUEST message with the following contents:

· Handover Measurement Session ID (allocated by the initial source eNB)

· Measurement duration (remaining measurement duration in case of successive handovers)
Proposal 2: X2 HANDOVER REQUEST is enhanced with a new Handover Measurement Activation IE.
Each involved eNB aggregates the measurements collected by the UE in the session context indexed by the Handover Handover Measurement Session ID, which may need to be globally unique. 

2.3 Transfer of the UE measurements back to the source eNB
It is proposed to enhance the X2 Mobility Robustness Optimisation function with a new class 2 elementary procedure for the purpose of retro-propagating the UE measurements back to the source eNB. This procedure may be the same as the procedure proposed for the transfer of RLF Reports in [4]. The message shall contain the UE measurements stored in the handover measurement session context. The eNB triggers the procedure upon expiry on the measurement duration. 
In case of successive handovers the last eNB in the handover chain initialises the Handover Measurement Indication procedure towards the eNB from which it received the Handover Measurement Activation IE. If the receiving eNB is not the eNB originating the handover measurement session, measurements from the session context are added to the message, which is again further retro-propagated.
Proposal 3: The X2 Mobility Robustness Optimisation function is enhanced with a new class 2 elementary procedure for the purpose of retro-propagating UE measurements back to the source eNB. This procedure may be the same as the procedure proposed for the transfer of RLF Reports in [4].
3
Conclusion
We have proposed an MRO solution which leverages the radio measurements available as part of Rel-10 MDT feature for the purpose of solving the rapid handover case, i.e. we provide a source eNB with radio measurements performed by the UE following a handover. 

We believe such solution to be future-proof and also valuable for a wide range of other handover optimisation use-cases.
Proposal 1: X2 HANDOVER REPORT message is enhanced with "Rapid HO" cause.

Proposal 2: X2 HANDOVER REQUEST is enhanced with a new Handover Measurement Activation IE.

Proposal 3: The X2 Mobility Robustness Optimisation function is enhanced with a new class 2 elementary procedure for the purpose of transferring the UE measurements back to the source eNB. This procedure may be the same as the procedure proposed for the transfer of RLF Reports in [4].
A stage 2 CR is proposed in [5].
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