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1 Introduction and Abstract

In [1] it has been agreed that the last step of load balancing may be negotiation of mobility setting between cells involved in the load balancing. The same procedure may also be used in other situations, when a SON algorithm decides to change cell’s mobility setting. In all those cases the cell must inform its neighbours that are affected by the change about its planned new setting, so that they may consider if a change of their own setting is not necessary. Without such negotiation process coverage continuity may be broken or at least loosened. 
In this paper we continue the discussion started at the RAN3 #65 meeting: we define and explain limitations of the negotiation process and propose the negotiation procedure, including the parameter that can be used in the negotiation process.

2 Discussion
2.1 The scope of the negotiations
At the last meeting several options have been discussed:

· Negotiating only HO setting, or also idle mode mobility configuration and possible binding between the two

· Parameters that can be used in the negotiation process

· Informative character of the negotiations

· Number of cells that can be involved in the procedure and their mutual communication

· Adding a HO inquiry procedure that can optionally be executed prior to negotiations

All of these questions must be answered in order to enable the procedure. On the other hand, taking into account limited amount of time that is left to make it ready for implementation, it is proposed to adapt the simplest solution that provided the necessary functionality.

HO or mobility settings

It is proposed to negotiate a single parameter that can be clearly linked with the HO configuration. As it has been shown in [2], problems that may possibly arise from discrepancy between active and idle mode mobility setting are limited. Furthermore, idle mode setting can not be changed too frequently, if all the terminals are to be informed about the change. Therefore binding the two procedures may hinder the performance of the HO negotiations. It is proposed therefore to leave adapting of idle mobility setting for autonomous decision of the eNB. The eNBs can autonomously take care that the two parameters are sufficiently close.
Inter-RAT negotiations

HO negotiations are needed because cells that reuse the same frequency interfere with each other, i.e. the area where UEs can be connected to both cells is small, and therefore HO is used to enable service continuity. In case of inter-RAT HO, this problem does not exists, as in most cases base stations are co-sited, do not interfere with each other (different spectrum), and always enjoy almost complete overlap in coverage. Therefore, HO negotiation between RATs are not necessary to enable inter-RAT load balancing: proper performance of the system (e.g. avoiding ping-pongs due to HO settings) can be guaranteed with simple vendor-specific algorithms that would not work in case of cells that marginally overlap. Example of such technique can be a timer that prevents a back-HO after a load balancing HO from different RAT cell.

Parameters to negotiate

The main problem here is the fact that HO algorithms are vendor-specific and therefore internally used parameters and triggers are not known. Because of that, in general requirements for the negotiations described in TR 36.902 [3], Ocn has been proposed to be used. This parameter, used to define a reporting threshold is indeed often bond with the HO trigger, but can not be assumed to be used in this way always. One can imagine a situation when a cell uses lower Ocn than the actual HO threshold in order to collect more statistics (reports) from active terminals. Therefore, for the negotiation process it is proposed to use a separate parameter that is defined as the HO threshold specific for a given neighbour. It is meant to correspond to the offset that is internally in a cell used to issue a HO command to a UE. If the Ocn and event A3 are used for HO triggering, the value of the HO trigger is the same as Ocn.

Character of the negotiations

The negotiations procedure assumes that the final decision of the change depends on mutual agreement of the parties involved in the negotiation process. However, the HO algorithm is not standardized and therefore usage of the negotiated parameter can not be standardized. On the other hand it is important to enable a feedback from the neighbour, if a vendor implements an algorithm that needs it. It is therefore proposed to use a class 1 procedure for the negotiation process: eNB A informs eNB B about the planned change of the HO setting and proposed change in the eNB B and eNB B replies to let know if it accepts the change. It is up to the vendor-specific algorithms to decide if the eNB A waits with the execution on the response from eNB B and how eNB B executes the change.
Number of cells involved

This issue is defined by the proposed parameter: since it is defined in such a way that it applies to a single neighbour only (neighbour-specific HO threshold) it is not necessary to involve more cells in the negotiation process.

Inquiry procedure before negotiations

A separate optional procedure that enables an eNB to inquiry mobility setting from its neighbour before initializing the HO negotiation was first proposed at the RAN3 #65 meeting and not accepted then. In theory, cells can either assume they are configured properly. However, if the inquiry is defined in a simple way it can be useful to provide more precise information for the SON algorithm and thus decrease the risk of incorrect actions. It is therefore proposed to enable a class 1 procedure that provides means for a cell to ask its neighbour about used HO threshold.

2.2 Necessary changes
In order to implement the proposals presented in the above chapter, following changes are needed:
· Defining an IE that contains the mobility settings to negotiate (i.e. the HO threshold)

· Defining a new X2AP class 1 procedure for HO inquiry

· Defining a new X2AP class 1 procedure for HO negotiations
· Correcting the stage-2 text to reflect the above changes

All of the above changes are proposed in enclosed CRs ([4], [5]).

3 Summary
In this paper changes necessary to implement HO negotiation procedure in a minimal form that enables load balancing are proposed. Those proposals are:
Proposal 1:
It is proposed to use a parameter related to HO setting. Idle mobility can be adjusted accordingly, if needed.

Proposal 2:
It is proposed to limit the negotiation to intra-LTE, intra-frequency scenario.

Proposal 3:
It is proposed to use a parameter that is defined as “HO triggering threshold” and that is neighbour-specific.
Proposal 4:
It is proposed to define the negotiation as class 1 procedure so that the neighbour can accept or reject the proposed changes. The way it is interpreted though is not specified.

Proposal 5:
It is proposed to enable a separate class 1 procedure that enables a cell to inquiry its neighbour about its mobility settings (i.e. the HO threshold, as defined in proposal 3).
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