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Discussion
1. Introduction
In RAN3 #74 meeting and offline discussion, HetNet intra LTE failure cases were discussed, which are described in Scenario1a of [1]. For these cases, one solution using UE RLF Report Container IE was proposed. In this document, we propose an additional method for HetNet intra LTE failure cases, and compare it with other solution.
2. Discussion and Proposal
Fig. 1 shows HetNet intra LTE failure cases. In case 1, failure occurs when UE is moving among three cells. The UE of case 2 undergoes failure in ping-pong movement situation between two cells. We do not consider the cases in which HOF occurs during HO from cell A to cell B and UE establishes in cell C or cell A. Because in those cases, cell A directly receives RLF Indication message from cell C, or UE re-establishes to cell A which underwent failure.
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Fig. 1 HetNet intra LTE failure cases.
Related to case 1 of Fig. 1, the solution which inserts UE RLF Report Container IE in HO Report message was proposed in [1]. We agree that UE speed information is useful to apply adaptive HO policies to UEs which have different moving speed. However HorizontalVelocity in UE RLF Report Container IE currently depends on the information from GPS signals. Therefore the method using UE RLF Report Container IE requires the assumption that GPS detectors of UEs need to be always on only for the MRO. It would make the battery life time of UE decrease. If we do not consider this assumption, the HorizontalVelocity is not the value which is always available.
In order to avoid battery waste, we consider the solution based on UE History IE which contains ID, size and stayed time of the cells UE has passed. By counting the number of HOs for the specific duration, it is possible to get the approximate UE speed. The rough information about UE speed would be enough to apply adaptive HO policies to different speed UEs. Similarly, for idle UE, the number of cell reselections for the specific duration is currently used to get the rough UE speed information (normal, medium, high) in [2]. Moreover if UE History IE is included in HO Report message, source eNB (eNB A) can recover the UE history and transfer it to the next HO target eNB in too early HO case (case 2). Therefore we propose that the UE History IE needs to be included in the HO Report message in order to improve MRO performance in HetNet intra LTE failure cases (case 1, case 2).
Proposal: We propose that the UE History IE needs to be included in the HO Report message.

Solution comparison for HetNet intra LTE failure cases:
	
	Impact on UE 
	Impact on UTRAN
	Impact on E-UTRAN
	Efficiency of the Solution

	Solution 1a-1: Propagation of RLF Report via X2: HO REPORT message [1]
	Low
	-
	Medium,
Additional IE is required in X2: HO Report message
	Low,
* Pros:
- UE RLF Report Container IE provides accurate UE speed.
- Measurement information of UE included in UE RLF Report Container IE would be used in source eNB.
* Cons:
- GPS detectors of UEs need to be always on to get HorizontalVelocity.
(If not always on, HorizontalVelocity is not an always available value.)
- UE RLF Report Container IE contains unnecessary information.

	Solution 1a-2: Propagation of UE History via X2: HO REPORT message
	Low
	-
	Medium,
Additional IE is required in X2: HO Report message
	Medium,
* Pros:

- UE History IE is always available.

- UE History IE can be reused to recover UE history information in too early HO case.

* Cons:

- UE History IE does not provide accurate UE speed.
(Approximate UE speed would be enough to apply adaptive HO policies to different speed UEs. Moreover at the moment of HO decision, source eNB can not use HorizontalVelocity of current UE.)
- UE History IE contains unnecessary information, e.g. cell ID of the cells UE has passed.


3. Conclusion
In this contribution, we proposed the additional solution for HetNet intra LTE failure cases, and compare it with other solution.
Proposal: We propose that the UE History IE needs to be included in the HO Report message.
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