3GPP TSG-RAN WG3 Meeting #79
R3-130074
Malta, Jan 28 – Feb 1, 2013
Agenda item:

11
Source:
Nokia Siemens Networks
Title:
Detailed scope for the Rel.12 SON study item
Document for:

Discussion and approval
1 Introduction
At the RAN plenary meeting the study item description (SID) was approved for Rel.12 [1]. The SID is defined for RAN3 and is supposed to be completed by the end of 2013. This document aims at proposing actual problems to study and questions to answer. 
2 Discussion

2.1 SID objectives

The study item description approved at RAN plenary lists following objectives for RAN3:

· identify SON enhancements and new features needed for the interworking between existing features and user type differentiation based on UE configuration, UE capability, UE characteristic, or location (considering SA5 work).

· identify SON enhancements and new features needed for the deployment changes based on active antennas 

· evaluate the benefits and impacts of the identified solutions

· for pre-release 12 Small Cells: 

· Identify any gaps between existing SON and further enhancements needed specifically for Small Cells 

· Reduce Network planning efforts for small cells 

· Enhance network optimization efforts including aspects like mobility robustness and load balancing(duplication with HetNet mobility enhancement WI should be avoided)

· Note: The study of SON features for small cell functionality covered by the R12 small cell enhancement SIs (e.g. dual connectivity) is not in the scope of this study item.

The objectives address two new topics (user groups and AAS-based deployments). In addition, verification of applicability of existing SON features for pre-Rel. 12 small cells is listed. In this paper we aim at indicating what the problems are and what could be the scope of the discussion for the two new topics. 

The aspects related to pre-Rel.12 small cells were already addressed at previous releases (SON WI in Rel.10 and Rel.11), so the objective for this SI seems to aim at verification of their completeness. This objective is not discussed here.
2.2 User groups

The enhanced MRO solution introduced in Rel.11 enables detecting failures suffered by particular groups of UEs, or even individual UEs. A mechanism enabling selective execution of SON algorithms may also be desirable in other SON features. For example:

· MLB: Mobility Setting Change procedure may be used to negotiate HO changes for selected UE groups (or individual UEs);

· ANR: Reports from particular UE groups should be taken into account for ANR (new X2 connectivity);

· Ping-pong: only selected UE groups (or individual UEs) should be enabled to trigger detection or counting of possible inter-RAT ping-pong. (According to Rel.11 solution, only differentiation of HO causes is possible now.)
Therefore the first aspect of the study is: for which use cases the UE groups would be most useful, i.e. in which SON features they should be enabled? This study may also, if RAN3 finds it necessary, be extended beyond the current SON framework, be considered for other solutions. The most interesting features to consider may be idle mode mobility (reselection priorities), MDT or eICIC.

The next point to consider and to study is the way the UEs should be grouped for the selected SON features. Beside of enabling per-UE SON activity, groups can be formed based on various criteria that stem from UE hardware, used service or user’s mobility. Examples of such criteria are:

· UE capabilities, e.g. eICIC-capable vs. older devices;

· User mobility: fast vs. slow UEs, location-based grouping;

· Service aspects, e.g. RT vs. NRT, or more detailed QoS-based grouping;
· UE type, e.g. normal handset vs. MTC, or smartphone vs. non-smartphone;

· Roaming: operator1 vs. operator 2 (including network sharing aspects);

This means the study should answer the second question: what are the most useful grouping criteria for each of the selected SON features? Also, when considering the question, the characteristics of each particular criterion must be noted: some of the grouping criteria, e.g. UEs having MDT/MTC data stored versus UEs having no MDT/MTC data stored, or mobility-based, are in fact temporary or instantaneous UE properties, while other are fixed per UE or service dependant.
The answers to the above question may be different for different SON features. For example, it may be concluded that the MLB would benefit from QoS-based grouping, while for ANR speed could be the key criterion. That may thus create a problem for later stage-3 specification, if it is approved, since combining these results may be far from obvious. Therefore, actual implementation in the standards should be addressed in the study, so that guidelines for possible future work item are formulated. Examples of possible implementation principles are:

· Fixed defining of the groups in relevant procedures, based on new criteria (like RT/NRT load in the Resource Status Update procedure) or on existing knowledge about the UE (e.g. UE capability);

· OAM-based grouping, i.e. defining limited group IDs and enabling them in the relevant procedures, but leaving assignment of the meaning of the IDs to the OAM;

· Grouping based on UE unique identifiers, like C-RNTI (i.e. each UE is addressed separately);

· Grouping based on the Mobility Information (like in Rel.11 MRO), where each eNB may dynamically create groups (this may also be coordinated from OAM or may address individual UEs);

Therefore, the final problem for the study item to address, in the scope of the user groups, is: how the grouping should be enabled in the system?
2.3 SON for AAS-based deployments

The flexibility of active antenna systems (AAS) can be on one hand side further improved through dedicated SON solutions and will have on the other hand impact on already existing SON mechanisms like MRO. With the high flexibility in terms of dynamically steering and modifying the beam it becomes possible to distribute capacity where and when it is needed. Changing the network deployment, which has been a fixed and hardly reversible process so far, now becomes dynamic. For instance, AAS allows for dynamic cell splitting as means of load adaptive cell deployment.
With cell splitting/merging new cells are emerging, which consequently leads to new cell borders, where handovers might occur and, therefore, new mobility parameters have to be adapted. The dynamic change of cell deployment is exemplarily shown in Figure 1.
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Figure 1: Dynamic cell splitting
MRO is used to adapt the cell-pair specific handover parameters based on statistical evaluation of mobility related failure types. Traditionally, the cell deployment does not change that dynamically. Apart from tilt optimizations there is basically a stable deployment configuration with fixed cell borders, neighbors and radio conditions.

All optimizing SON use cases (like MRO) are based on a stationary cell layout and, therefore, the optimization process is converging. Thus, for instance, MRO is able to adapt the corresponding parameters for each specific cell to reduce the mobility related failures to minimum and then its activity is, in theory, not needed. However, dynamic changes in the deployment make this assumption invalid: if a new cell borders are created and erased, MRO has to be alerted all the time, and react much quicker than in static deployment where borders may only be moved (as the result of MLB activity). Hence, the first question to address: will the existing MRO algorithm react timely, will it offer sufficient flexibility for changes in AAS-based cells, and if some problems are found, how can it be enhanced?
Dynamic deployment changes based on AAS also have impact to other SON use cases, like ANR (neighbor lists are changing) and PCI collision avoidance (new cells need new PCIs). Here, the problem is that new cells emerging from splitting the existing ones, will have to be properly configured. Also the neighbours of the old cell need to be updated with the new neighbours. The assumptions of the existing ANR methods are based on much more static deployments, so a similar question as in case of MRO has to be asked: will existing ANR and PCI allocation solutions provide sufficient flexibility to handle cell splitting/merging?
The MLB aims at enabling load distributing so that capacity of neighbor cells is used more efficiently. However, cell splitting will directly amend the capacity and therefore there will be a trade-off between cell splitting and MLB. That meant the existing load information may become ambiguous: for example, shall available capacity provide information about currently available capacity, or shall it also include capacity that may be offered if a cell is split? Hence, yet another question the SI shall answer: how “potential capacity” that may be made available at the cost of cell splitting (or vice versa) be included in LTE load information?
Furthermore, SON mechanisms will be needed to control the splitting / merging process itself. For example, it impacts implicitly tilt optimization, since cell splitting based on vertical or horizontal sectorization requires new optimal tilt setting for the two new cells. Therefore the last topic to study, more general, is: does the control of the dynamic cell splitting/merging require any new SON mechanisms?
The dynamic deployments based on AAS challenge yet another SON function: CCO. Back in Rel.9 and Rel.10, it was assumed that coverage hole detection and capacity optimisation actions may reflect NW topology or environmental changes, both of which were assumed to be slow. Therefore a centralised approach was seen as preferable. However, in case of AAS-based deployments, topology may change quite dynamically. Therefore, the impact of AAS-based deployments on CCO solution should be verified, too. However, considering the topic is discussed in SA5, we propose to address the AAS aspects there, too.
2.4 Formal aspects

The work done within this SI must be recorded. Normally, a technical report (TR) is opened for such purpose, but in case of SON there is an internal TR available: R3.023 [2]. It is therefore proposed to consider which of the options is more appropriate to record the conclusions of the discussions:
· to re-use existing internal TR; or

· to open a new regular TR.

3 Summary
In the paper we have provided a detailed proposal what should be the scope of the study item on next generation SON. In particular, we consider two new aspects and call attention to actual problems that come along with these aspects and should be addressed:
1) User groups:

a) For which use cases the UE groups would be most useful, i.e. in which SON features they should be enabled?
b) What are the most useful grouping criteria for each of the selected SON features?
c) How the grouping should be enabled in the system?
2) AAS-based deployments:

a) Will the existing MRO algorithm react timely, will it offer sufficient flexibility for changes in AAS-based cells, and if some problems are found, how can it be enhanced?
b) Will existing ANR and PCI allocation solutions provide sufficient flexibility to handle cell splitting/merging?
c) How “potential capacity” that may be made available at the cost of cell splitting (or vice versa) be included in LTE load information?
d) Does the control of the dynamic cell splitting/merging require any new SON mechanisms?
In addition it is proposed that RAN3 shall discuss and decide on the way the results of the study are to be recorded.
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