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1 Introduction
In RAN3 #63bis meeting, the scope and requirements of MRO was updated in TR36.902.  The functionality of detection of too late, too early, handover to a wrong cell and reducing unnecessary HOs has been agreed. This contribution discusses the specification impact for supporting those functionalities. 
2 Discussion
2.1 Detection of too late handover
Figure 1 is one scenario to detect too late handover.
(1) The UE send Measurement Report message to the eNB which trigger the handover procedure. The source eNB will record the HO triggering time.
(2) During the handover procedure, the RL is failure.

(3) The UE send RRC Re-establishment Request message to the target cell. In the RRC Re-establishment Request message, the UE report the source cell id and RLF time.
(4) The target eNB can report this RRC re-establish to the source eNB which including the source cell, RLC time and re-establishment time.
(5) The handover trigger time, RLF time and re-establishment time can be used for the input and measurement for the too late handover detection.
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Figure 1: Too late handover detection
For supporting above scenario, the following specification work is needed.

· The UE report the RLF (C-RNTI, PCI) in RRC Re-establishment Request message.

· One eNB report the RRC re-establish to another eNB over X2. If the target eNB receives the RRC Re-establishment Request message before Handover Request Acknowledge message, the target eNB can report it by piggyback the information in Handover Request Acknowledge message. Or a new procedure can be defined to cover other functionalities as well.
2.2 Detection of handover to a wrong cell
Figure 2 is one scenario to detect handover to a wrong cell.

(1) The source eNB trigger handover procedure to Cell_B from Cell_A. 
(2) The source eNB send HO Command message to the UE.

(3) RL failure after the UE camp in cell_B.

(4) The UE re-establish RRC connection in Cell_C. 
(5) The target eNB report the RRC Re-establishment event to the cell B. The eNB receiving the Re-establishment event report shall forward this message to the source eNB(cell_A).
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Figure 2: HO to a wrong cell detection 
For supporting above scenario, the following specification work is needed.

· During the handover procedure, the target eNB receiving RRC Re-establishment event report shall forward this report to the source eNB.

2.3 Detection of too early handover

Figure 3 is one scenario to detect handover to a wrong cell.

(1) Source cell initiate the HO preparation

(2) HO command is sent to the UE
(3) HO failure when the UE attempt to access the target cell (T304 expiry)
(4) The UE Re-establish to the source cell.
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The source cell has the knowledge that when the HO initiated and when the UE re-establish to it. So the eNB internal information can be used for the input of detection too early handover. 
2.4 Detection of handover/cell re-selection ping-pong

UE history information has been defined over X2 to observe the UE status. Whether there is handover ping-pong can be deduced from this information. And the eNB can adjust CIO value to control the handover event.
Idle mode UE mobility should be harmonized with the active handover. Else, the handover may occur immediately after the UE move to active state.
To adjust the UE cell reselection parameters automatically, the idle mode UE can report its cell reselection information to the network once move to active. 
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Figure 4: Frequent HO/cell reselection scenario
The reported idle mode cell reselection information can also be used to control the UE handover. For example in HCS case,  to reduce an increased handover rate and forbidding unnecessary frequent handover, the handover can be set based on the UE movement condition/information. For static UE, the network can select the small cell. For high speed UE, the high layer frequency cell need to be selected.
For supporting above scenario, the following specification work is needed.

· The UE need to report its cell reselection information to the eNB. 

3 Text Proposal

4.5.5.3
Impacted specifications and interfaces

· The UE report the RLF (cell ID, failure time) during RRC Re-establishment Request message.

· One eNB reporting the RRC re-establish to another eNB over X2 should be defined. If the target eNB receives the RRC Re-establishment Request message before Handover Request Acknowledge message, the target eNB can report this information by piggyback the information in this message. Or a new message can be defined to cover also other functionalities.

· During the handover procedure, the target eNB receiving RRC Re-establishment event report shall forward this report to the source eNB.

· The UE need to report its cell reselection history information to the eNB. 
4 Conclusion

It is proposed to discuss the issue above and include the text proposal to the TR[1]. 
5 Reference

[1]    3GPP TR 36.902: “EUTRAN Self-configuring and self-optimising use cases and solutions”
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