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1 Introduction
At RAN3 #81-bis a list of criteria for evaluation of the solutions proposed before for the ping-pong problem has been collected and added to the TR [1]:
Flexibility (adaptation): the point is to verify if the solution enables to apply mobility policies to any UE, according to what implementation believes opportune, based on existing criteria (e.g. capabilities, services, etc.).

Flexibility (future development): the point is to verify if the solution enables to apply new mobility policies to any UE, according to what implementation believes opportune, based on any newly introduced criteria (e.g. new capabilities, services, etc.).

Ping-pong and connection failure avoidance: The problem statement defines the ping-pong as the risk that should be avoided. In addition, the risk of failures shall not be increased. The proposed solutions should therefore decrease the risk for the unnecessary HO (i.e. HOs not for radio reasons) that would lead to ping-pong, while not increasing the risk of failures.

Ability to optimize other aspects (e.g. QoS): the point to analyses is if the solution enables the target eNB to choose a HO trigger point that takes into account other criteria, e.g. QoS. 

Standardisation and implementation effort: the point here is to analyse implementation impact, for example what signaling procedures may be affected and at what extent.
In addition, the requirements were updated. The requirements, even though not directly defining the criteria, should be considered in the evaluation. In this paper, we analyse the solutions and compare them against the criteria and requirements.
2 Discussion

2.1 The solutions
The solutions identified so far are listed in the TR [1]:

The following solutions have been identified:

1.
Solution without additional information
The existing information such as load information, Handover Cause Value, measurement configuration, QoS parameters and UE capabilities can be used to assess the reason and the offset used for a handover. The serving eNB can estimate the likelihood of connection failure of the served UEs and trigger handovers to previous serving cells only when needed from a radio conditions point of view. Therefore, current specifications enable an eNB to have enough information for avoiding unnecessary handovers back to the source cell.

2.
Solution with additional information but without pre-defined UE groups.
In this solution the source eNB sends an indication in the handover request to the target eNB to give additional information about each handover.

a.
Signal the offset from the agreed handover trigger used for this handover.

b.
Signal a timer to inform the target that it should not hand over the UE back to source within the given time.

c.
Signal a group identity (defined at source as a bit string) in the Mobility Setting Change procedure; later, the target, if it accepted the new mobility settings, applies the new settings to the UEs handed over successfully with the same group identity signaled in the HO preparations.

3.
Solution with pre-defined UE groups
In this solution, the groups are defined in the standard. The mobility settings change procedure is extended to include negotiation of the predefined groups.

a.
The eNB exchange the group ID in the handover request.

b.
The groups are based on commonly known parameters, like UE capabilities or release or bearer class or UE behavior (e.g. UE mobility state as known by the network).

2.2 Evaluation

The table below provides the analyses of the proposed solutions:
	
	Flexibility
	Ping-pong and connection failure avoidance
	Ability to optimize other aspects 
(e.g. QoS)
	Standardization and implementation effort

	
	Adaptation
	Future development
	
	
	

	1
	The eNB may apply any policy it likes to all UEs, it is not bound by prior agreements.
	The eNB may create any new policy it likes.
	Ping-pong avoidance can be achieved, assuming the measurements provided from the peer eNB are relevant.
Failure can be avoided based on the available measurements.
	QoS is optimized at source and at the target independently.
	No change in standard is needed.
The target may need to adopt its policy to what is understandable from the source’s signaling.

	2-a
	The eNB may apply any policy it likes to UEs without the delta, it is not bound by prior agreements; for UEs handed over with a delta it should respect the delta.
	The eNB may create any new policy it likes.
	Ping-pong avoidance can be achieved based on the signaled delta.

Failure can be avoided based on the available measurements.
	By informing the delta to the target eNB, the QoS treatment can be optimized at the source. However, the target may not be able to apply optimal QoS while the delta is respected.
	Requires a new IE in the HO preparation.
The target should adopt its policy to the delta signaled from the source.

	2-b
	The eNB may apply any policy it likes to UEs without the timer, it is not bound by prior agreements; for UEs handed over with a timer it should keep them for the specified time.
	The eNB may create any new policy it likes.
	Ping-pong avoidance can be achieved, assuming the measurements provided from the peer eNB are relevant. Ping-pong detection can be avoided.

Failure can be avoided based on the available measurements.
	By informing the timer to the target eNB, the QoS treatment can be optimized at the source. However, the target may not be able to apply optimal QoS during this time.
	Requires a new IE in the HO preparation.

The target should change its policy during the time indicated from the source.

	2-c
	The eNB may apply any policy it likes to UEs without the group ID, it is not bound by prior agreements; for UEs handed over with a known ID it should respect the agreed HO trigger point.
	The eNB may create any new policy it likes.
	Ping-pong avoidance can be achieved based on the agreed HO trigger point.

Failure can be avoided based on the available measurements.
	By informing/cancelling the mobility policies to the target eNB, the QoS treatment can be optimized at the source. However, the target may not be able to assess the QoS treatment before the HO.
	Requires a new IE in the MSC procedure. A new IE in the HO preparation may be needed.
The target should adopt its policy to the HO trigger point agreed with the source.

	3-a
	The eNB shall apply the agreed HO trigger point to UEs, according to the group they belong to.
	Creating new grouping criteria requires specification change.
	Ping-pong avoidance can be achieved based on agreed HO trigger point.

Failure can be avoided based on the available measurements.
	By coordinating mobility policies between eNBs, a compromise QoS treatment can be provided. However, QoS for some UEs within a group may be degraded, if the groups are too coarse.
	Requires a new IE in the MSC and HO preparation procedures.
The target shall adopt its policy to the HO trigger point agreed with the source. RRM at source may need to be modified to take into account defined groups.

	3-b
	The eNB shall apply the agreed HO trigger point to UEs, according to the group they belong to.
	Creating new grouping criteria requires specification change.
	Ping-pong avoidance can be achieved based on agreed HO trigger point.

Failure can be avoided based on the available measurements.
	By coordinating mobility policies between eNBs, a compromise QoS treatment can be provided. However, QoS for some UEs within a group may be degraded, if the groups are too coarse.
	Requires a new IE in the MSC procedure.

The target shall adopt its policy to the HO trigger point agreed with the source. RRM at source may need to be modified to take into account defined groups.


3 Conclusion

It is proposed to include the table from chapter 2 in the TR [1].
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