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1   Introduction
In RAN3#84 meeting, RAN3 had prelimenery discussion on the necessity to indicate IRAT mobility parameters changes across RATs to avoid cases of failure/ping pong due to un-coordinated adjustments in the handover trigger point. This contribution summarize the issue and discussed the solutioin to support this function.
2   Discussion
2.1   Necessity to support Inter-RAT Mobility setting change procedure
The two high priority scenarios for inter-RAT MRO are too late handover from LTE to UTRAN/GERAN and too early handover from UTRAN/GERAN to LTE. For inter-RAT mobility, two events can be used:

· Neighbor inter-RAT cell signaling becoming better than a threshold e.g. event B1 in LTE and 3A-1 in UTRAN.

· Serving cell becoming worst than a threshold and neighbor inter-RAT cell become better than a threshold e.g. event B2 in LTE and 3A-2 in UTRAN.

Both cases may be used in reality. Especially for inter-RAT MRO, dual threshold events are typical to be considered because the failure problem is due to wrongly configured mobility parameters. To correctly setting the mobility trigger and do the harmonization change, two thresholds case should be considered.

For too late handover from LTE to UTRAN, eNB is managing two thresholds:
Inequality B2-1 
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Correspondingly, there are also two conditions managed in UTRAN side:

Condition 3A-1: 
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Condition 3A-2: 
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So if eNB change its handover trigger, it may change Threshold-1 or Threshold-2. For example, eNB increase B2-1 to solve the too late handover from LTE to UTRAN problem. If there is no coordinated change from UTRAN to LTE e.g. 3A-2, the gap between the two will become small (see the pink part in Figure 1) which may bring ping-pong problem. 
Or when eNB detects there is the too late handover from LTE to UTRAN problem, eNB find it cannot accept UEs with lower LTE quality. The eNB needs to increase B2-1 to solve the too late handover from LTE to UTRAN problem. It is possible that the setting in UMTS side on 3A-2 is also not appropriate due to the systematical configuration by O&M initially. If the 3A-2 is set too low in UMTS side, there may have too early Handover problem from UMTS to LTE, which will leads to failure. Therefore, coordinated mobility parameter change is needed for solving the inter-RAT MRO problem.

Observation: Coordinated mobility parameter change is needed for solving the inter-RAT MRO problem.
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Figure 1
2.2   Solution to support Inter-RAT Mobility setting change procedure
A new application for SON RIM transfer is defined that enables to notify too early HO event to 3G from LTE in Rel-11. Similarly, RIM can be used for mobility parameter coordination between inter-RAT cells. 
Proposal 1:  It is proposed to use RIM procedure for mobility parameter coordination across RATs. 

There is no cell specific parameter for inter-RAT handover and cell reselection so far. RAN2 discussed to define cell specific parameters for inter-RAT handover. However, it was not agreed. If the source cell changes the handover trigger parameter to one cell in the Freq, the handover trigger from the source cell to all the neighbor cells in this frequency in this RAT will be affected. If there is potential problem without the mobility change procedure from the source to one target cell, then there is a potential problem from source to other several neighbors in this Frequency in this RAT as well. If the source cell only notifies to one cell in this Frequency, it doesn’t solve the problem. Therefore, the mobility change procedure from one to multiple target cells may be needed if this function would be required.

Proposal 2:  The inter-RAT Mobility Change procedure should be one to multiple i.e. from source to all the neighbors. 

The two high priority scenarios for inter-RAT MRO are too late handover from LTE to UTRAN/GERAN and too early handover from UTRAN/GERAN to LTE. 
For too late handover from LTE to UTRAN/GERAN, the problem is in LTE. Therefore, once the change is done in LTE, it should notify to UTRAN/GERAN.
For too early handover from UTRAN/GERAN to LTE, the problem is in 3G/2G. Once the change is done in UTRAN/GERAN, it should notify to LTE.
Proposal 3:  For supporting the two high priority inter-RAT MRO scenarios, the Mobility Change procedure between LTE and UTRAN/GERAN should be bi-directional. 

For intra-LTE mobility setting change, eNB1 request eNB2 to change the handover trigger change from eNB2 to eNB1 and eNB1 can also notify its own change to eNB 2 for eNB2 reference. eNB2 feedback to eNB1 whether it accept the change request.
To solve the problem for inter-RAT MRO identified in section 2.1, one RAN node need to notify its change to the peer RAN node. So the peer RAN node can have corresponding change to avoid ping-pong or failure problem. 

Proposal 4:  For inter-RAT MRO, the Mobility Change procedure between LTE and UTRAN/GERAN is used to notify its own change to another RAT. 

 As discussed in section 2.1, to solve the too late HO from LTE to UTRAN/GERAN, the eNB may change Threshold-1 or Threshold-2.  To achieve the same result, the direction is different for the two thresholds. If the peer RNC doesn’t know which one is adjusted in the source eNB, the RNC cannot have corresponding action, therefore the ping-pong/failure problem cannot be solved.
Proposal 5:  The source base station should notify which threshold has been changed. 

3   Conclusion
The paper discussed mobility setting change for inter-RAT MRO. Based on the analysis, we propose to agree the following proposals and the corresponding CR in [4].
Proposal 1:  It is proposed to use RIM procedure for mobility parameter coordination across RATs. 

Proposal 2:  The inter-RAT Mobility Change procedure should be one to multiple i.e. from source to all the neighbors. 

Proposal 3:  For supporting the two high priority inter-RAT MRO scenarios, the Mobility Change procedure between LTE and UTRAN/GERAN should be bi-directional. 

Proposal 4:  For inter-RAT MRO, the Mobility Change procedure between LTE and UTRAN/GERAN is used to notify its own change to another RAT. 

Proposal 5:  The source base station should notify which threshold has been changed. 
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