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1 Introduction
The need for exchanging or negotiating handover parameter settings was discussed in detail during RAN3#64 & #65, mainly for Mobility Load Balancing (MLB) Optimization although it has been proposed also for Mobility Robustness Optimization (MRO). 
The MLB Optimization use case aims at adjusting handover parameters in the eNB in order to cope with unequal traffic load. Reaching an optimized parameter setting, parameters are likely to need to be changed in multiple eNBs for multiple cells. This document discusses the need, as well as different alternatives, for coordinating parameter changes between eNBs and compares pros and cons.
2 Discussion
2.1 Background

First it must be clarified what is meant with handover parameters. From other TDocs submitted in previous meetings it seems that some have the understanding that handover parameters are the same as the measurement configuration parameters, e.g. hysteresis and Ocn. This is not necessarily true, and probably not even likely to be true. Unlike GSM where the UE does measurement reporting periodically and continuously, UMTS and LTE have followed the approach of event based measurement reporting (although periodic reporting is also an option). This reduces the measurement overhead as measurements reports are only sent when the UE measurements fulfil certain criteria, e.g. being in range of another cell. 
A typical handover decision algorithm will configure UE measurements (using e.g. hysteresis and Ocn) so that these are started only when the UE is approaching a neighbor. The handover algorithm can have configured the UE to do periodic reporting and will then monitor and filter the measurement reports (some filtering can be configured to be done already by the UE). Or the handover algorithm configures another measurement event as a result of the report from the first event. A third, simpler, alternative is that the handover algorithm handovers the UE directly after receiving the first measurement report. Apart from the measurement reports, the handover decision algorithm can also use other input such as UE capabilities, services used, cell load, UE position etc .The handover decision algorithm can thus use multiple input to judge when a neighbor cell is consistently a better alternative than the serving cell. 
To conclude, handover decision parameters are separate from measurement trigger parameters and are internal to the eNB (not visible on traffic interfaces). Some of these control how load is weighted in to the handover decision.

2.2 Exchange mechanism

For an MLB function based on Rel-8 there is no handover parameter exchange mechanism. The eNB would typically monitor its own load. When load goes over a threshold, the eNB requests load information from the neighbors and then selects a suitable neighbor cell for offloading some UEs, possibly by adjusting some of its handover parameters. Handovers are then done with a load balancing cause. The eNB receiving the load  based handovers may consequently adjust its own handover parameters, possibly after collecting statistics on the incoming load based handovers and outgoing handovers to the offloading cell. This mode of operation is reactive.
Adding a mechanism to exchange changes in handover parameter settings can speed up the convergence of parameters in own and neighbor cells.

Two main alternatives for exchanging handover parameters exist:

1. Negotiation with request/response signalling

2. Information about own change sent to neighbor
Some variations of negotiation procedures (1.) can be found:

1a. Request for changing both own and neighbor’s settings

1b. Request for changing only neighbor’s settings

1c. (Request for changing only own settings, added for completeness)

Requesting permission to change own parameters as in alternative 1a and 1c limits the behavior of the source node. If the change is rejected it can try again, but how many times before giving up? If it is urgent to resolve the load situation in the source, then this is a drawback. It also creates dependencies between different procedures, in this case the handover parameter negotiation procedure and the handover procedure, which is not desirable and limits implementation freedom.
Some variations of the information procedure (2.) can be found:

2a. Inform about an intended change to be made
2b. Inform about own change made

Some combinations of the above procedures can be used:

3a. 2b combined with 1b: Inform about own change and possibly in the same procedure request a change of neighbor’s settings

3b. 2a combined with 1b: Inform about intended own parameter change and a request for neighbor change. Then proceed with 2b once a change has been made.
We can see some pros and cons of the above methods:
Negotiation requesting a change of both own and neighbor settings (1a):

· Proactive step

· May not change own HO parameters without permission from neighbor(s)

· Uncertain what to do if target rejects (repeatedly) the request to change – Can LB HO be initiated anyway? It may be urgent to offload source

Negotiation with a request to change only neighbor setting (1b): 
· Proactive step

· May be hard for target to judge if the requested change is reasonable

Inform (2a and 2b):

· Allows proactive steps in target node

· Allows an eNB to make changes without need for approval from neighbor node

· The information given may not make sense to some algorithms

Inform and request (3a and 3b):
· Proactive step
· Allows an eNB to make changes without need for approval from neighbor node

· Enables the source eNB to judge if its own change was reasonable as it gets the feedback on how much the target node changed its parameters

· Enables the target eNB to quickly and simply adjust its parameters if it follows the request from the source. Alternatively, the target eNB is able to respond with a different change of handover border as it can make its own judgement of the reasonable change as it knows the source change / intended change.
From the comparison above it is concluded that alternatives 3a and 3b are the most attractive. As they are quite similar, the choice is left for the Stage 3 work.
It is valuable for the target node to know the reason for a change in handover borders (load or radio) since then it knows if the change is more short term (load) or long term (radio), as already agreed in ‎[4].

2.3 Parameters to exchange

Parameter(s) chosen should be implementation independent. As concluded in section ‎2.1 handover decision parameters are different from measurement configuration parameters. Signalling measurement parameters will thus not correctly reflect the handover border. As implementation will be different and should be allowed to develop over time, it is foreseen that a generic parameter indicting how much the handover border is moved is a good choice.
To assess what a reasonable value range for the step size would be, we can look at the measurement configuration parameter value steps and ranges in Ref ‎[3]. There we find that the minimum step size is 0.5dB. Since the value indicates a relative change it doesn’t need to cover the maximum value span in one step. A reasonable maximum step could be 3dB, but further analysis is preferable and left for Stage 3 work.
3 Conclusions and proposal
Introducing a procedure for informing neighbor eNBs about upcoming changes in handover borders will allow for proactive measures making the new parameter settings converge more quickly to new values, avoiding temporary performance degradation.

The procedure should be implementation independent and allow for future enhancements. Thus the procedure should be independent from the currently specified procedure, e.g. Handover Preparation and Resouce Status Update. Furthermore the procedure shall not restrict the actions of the involved node, e.g. the initiating node shall be allowed to change its internal parameters independent of the outcome of a handover parameter exchange procedure.
The parameters used in the new procedure should also be implementation independent. This implies the use of a generic value indicating if handovers are made earlier or later. 
PROPOSAL 1:
Introduce new procedure(s) to permit: 
a) An indication from eNB1 to eNB2 of a change of handover border from a cell in eNB1 to a cell in eNB2 and for what reason (load or radio) and
PROPOSAL 2:
b) A request from eNB1 to eNB2 for a change of handover border from a cell in eNB2 to a cell in eNB1 to be done by eNB2 and for what reason (load or radio) and
PROPOSAL 3:
c) A response from eNB2 to eNB1 if the requested change is accepted or not.
PROPOSAL 4:
eNB1 is allowed to change its own parameters independently of the response to the new procedure(s)
PROPOSAL 5:
The new procedure(s) is (are) independent from already existing procedures and is not a pre-requisite for initiating handovers due to load 
PROPOSAL 6:
The new procedure(s) use a generic parameter giving a relative indication of increase/decrease handover offset by e.g 0.5dB to 3dB
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