Page 1

3GPP TSG-RAN WG3#66
R3-092941
November 9-13, 2009
Jeju, South Korea
Agenda item:
12.1.2.1
Source: 
Alcatel-Lucent
Title: 
Adaptation of HO thresholds: Levels of information exchange 
Document for:
Discussion and Approval
1
Introduction
In this paper we first propose a framework for discussion and analysis of inter eNB parameter negotiation on a general level by introduction of the notions of algorithm divergence and procedure divergence. We then analyze different levels of information exchange between eNBs in the context of HO thresholds adaptation. In our final proposal, we prioritise the solution that in our opinion provides the best possible tool for implementation of stable SON solutions in inter-vendor environment
2
Discussion
For the intra-LTE MLB use case the RAN3#65bis meeting agreed on the following message exchange:
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Fig. 1: Agreed class 1 procedure.

Also message contents (request / response / failure information) were discussed, and the conclusions are submitted as a baseline stage 3 CR for approval during this meeting [1]. Furthermore companies have been invited to provide contributions on top of this baseline CR, and in this context we would like to provide some framework for analysis.
In contrast to the GERAN and UTRAN, the absence of a controlling node in the E-UTRAN justifies particular attention to avoid divergence when distributed SON algorithms working on parameter settings are to be introduced in the eNBs. Examples of such divergence, which we name algorithm divergence in this paper, are the creation of a coverage hole due to incompatible HO thresholds in eNB1 and eNB2, or loss of cell capacity due to excessive interference as a result of too wide hysterisis zones. An other example is oscillating parameter settings. The methods for dealing with algorithm divergence may cathegorized as follows:

· algorithmic methods based on already available information (cell load, UE handovers due to load, ...)

· exchange of information explicitly concerning the parameter setting adaptation

· combination of above methods

The risk of algorithm divergence may be reduced by proper contents of Request information.

An other kind of divergence may occur when the eNB2 rejects a change proposed by eNB1, and the latter repeatedly reattempts the procedure without being in capacity to propose a solution that is acceptable by eNB2. In this paper we name this situation procedure divergence. 

Based on this, we identify the following options corresponding to increasing levels of coordination of the parameter change:
· autonomous adaption of HO thresholds (no explicit information exchange)
· minimal information exchange between the nodes
· partial information exchange: Request information limited to parameters concerning only eNB1 or eNB2
· complete information exchange: Request information contains parameters about eNB1 and eNB2
Level 1: Autonomous adaption of HO thresholds (no explicit information exchange)
As indicated in [2], autonomous adjustment of HO thresholds by the eNB is supported by the standard but not documented. The absence of explicit information exchange creates a risk for algorithm divergence of two types: Which parameter change to perform, and when to execute the parameter change. This risk is accentuated by the fact that the SON work item does not include standardisation of the SON algorithms in order to allow for vendor differentiation. However, of course, because there is no mobility change procedure, there is no risk of procedure divergence.
 Level 2: Minimal explicit information exchange between the nodes

This level corresponds to absence of  Request, Response and Failure information. The only message contents are cell identifiers for the impacted pair of neighbouring cells. The level permits the eNBs to synchronise the parameter change, ensuring that the change is performed at the same time in both eNBs. The risk of algorithm divergence is therefore somewhat reduced. There is no risk of procedure divergence.
Level 3: Partial information exchange
For this coordination level the risk of algorithm divergence is reduced, but knowledge is not equally distributed in the network (either eNB1 or eNB2 will have most knowledge of parameter settings). This may create a risk of diverging states in the distributed eNB algorithms, and inconsistent decisions during subsequent adaptation actions. If Request information is limited to eNB1 parameters, only the eNB2 will have full knowledge about its own change and the change in the eNB1. If Request information is limited to eNB2 parameters, only the eNB1 will have full knowledge about its own change and the change in the eNB2. The latter case creates a sort of "algorithmic master-slave" relation, which is not in line with the flat architecture in E-UTRAN and the fact that X2 is defined as a peer-to-peer interface. The "algorithmic master-slave" relation will also create a higher number of test scenarios.

But level 3 probably still remains preferable compared to level 2 because of the reduced risk of algorithm divergence. The stage 3 baseline CR [1] is an example of level 3 coordination.
With this level there is a risk of procedure divergence which may be reduced by proper contents of Failure information (e.g. provide range of allowed values as part of the Failure information). 
Level 4: Complete information exchange

The Request information contains information about both eNB1 and eNB2 parameters. In this way knowledge in the network remains balanced (like level 1 and 2), with the additional advantage that the need to make assumptions on the SON algorithm in the peer eNB is reduced. The risk of algorithm divergence in a multi-vendor network is therefore further reduced compared to level 3.
The risk of procedure divergence is comparable to level 3, and the risk may be reduced in the same way (e.g. provide range of allowed values as part of the Failure information).
Option 4 is our preferred option, and a corresponding stage 3 CR is enclosed.
3
Conclusion
In this paper we have proposed a framework for analysis of performed by distributed algorithms in peer eNBs. We have used this framework to describe options for such parameter change.
Proposal :
In the "Mobility Settings Change" elementary procedure, we propose is to standardise "complete information exchange"  according to option 4 described above. 

If agreed by RAN3, the enclosed CR [3] to 36.423, is meant to be implemented on top of the baseline stage 3 CR [1].
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