3GPP TSG RAN WG3 #81bis                                                                         R3-131723
Venice, Italia, October 7th – 11th, 2013
[bookmark: Source]Agenda Item:	10.1.1.2
Source:	ZTE
Title:	Solutions for Ping Pong
[bookmark: DocumentFor]Document for:	Discussion and Approval
1 Introduction 
In the RAN3 #81 meeting, some solutions for the ping pong which is caused by wider differentiation of mobility setting are listed in the text proposal [1]. In this paper, the deep analysis and comparison of all the solutions will be discussed.
2 Discussion
1 
2 
In the scenario 1, when the eNB serving the target cell hand over the UE back to the congested cell within a certain time window a ping pong event occurs. If the target eNB did not hand over UE back, the RLF may occur. Therefore, it seems this is a trade off between the risk for failure and ping pong.
1. Solution without additional information - The existing information such as load information, measurement configuration, QoS parameters and UE capabilities can be used to assess the offset used for a handover and likelihood of connection failure of the served UE. Therefore, current specifications enable an eNB to have information for avoiding unnecessary handovers back to the source cell.
In solution 1, the target eNB can only estimate the offset for a handover roughly. The target eNB cannot assess likelihood of connection failure of the served UE accurately by the available existing information. Even if the target can assess likelihood of connection failure precisely, how would it do? If it hands over the UE back to the source cell, the ping pong will happen. Otherwise, the RLF may occur.
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.
Solution 2.a can provide a precise handover trigger to the target eNB compare with the solution1.
Solution 2.b provide a timer to the target eNB to prevent the unnecessary handover back within the given time window. However, the RLF may occur due to the handover prohibit timer.
In solution 2.c, the target eNB know the group which the UE belong to and the according mobility settings for the specific group to the source cell. If the mobility settings negotiation of this group between the two cells is effective, the ping pong will be avoid. Because the UE groups are not defined in the standard, it cannot be guaranteed that the mobility settings negotiation is effective because the peer eNB has no idea about the attribute of the specific group. 
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 
In solution3, the groups are defined in the standard, so the mobility settings negotiation can include the differentiation of UE groups. The peer eNBs can negotiate the mobility settings effectively based on the knowledge of the UE groups. 
In solution 3.a, the group id is included in the handover request message, if the attribute information of UE is changed subsequently in the target cell, e.g. the Qos is changed. Then the group id of the UE will be changed, but the target eNB did not know the exact according group id in the source cell, and the handover policy towards the source cell for the UE will be not applicable. Therefore, the ping pong handover or RLF may still happen to some degree.
If the group criterions are based on the commonly known parameters as the solution 3.b describes, the source eNB and target eNB can get the same group id for the same attribute of the UE. If the attribute of UE is changed in the target cell, the target eNB can get the correct group id accordingly based on the new parameters, and the new appropriate handover policy for the new group will be applied. Therefore, the ping pong or RLF can be avoided. 
As the above discussions, we prefer the solution 3.b as the solution for the ping pong event.
3 Conclusion 
According to the above discussions, we give the following proposals:
Proposal1: Solution 3.b should be the final solution for the ping pong event.
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