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1 Introduction and Abstract

In the WID for SON in R10 [1] three main use cases were defined. Each of them has already been addressed in R9 SON WI and some agreements concerning them have been made. Also, fourth open use case was enabled in the WID with the intention to be possibly defined in more detailed fashion before RAN#49 in June.
In order to speed up the discussion at the meeting, an email discussion on the RAN3 reflector was initialised (labelled with “preR3#68 – SON” tag). This document provides the summary and conclusions of the discussion to be approved and to serve as the starting point for the work on SON WI in R10.
2 The scope

The discussion addressed following points:
· The summary of the status of SON after R9, in particular the use cases that are to be addressed in R10, too

· The planned scope of work for R10 concerning the three defined use cases (CCO, MRO and MLB)

· Possible content for the “open” use case

· The future of TR 36.902

3 Discussion

3.1 CCO

3.1.1 Status after R9
The only and last regular WG3 meeting where CCO was addressed was the Seoul meeting in March 2009 (RAN3#63bis). The discussions were summarised in a pseudo CR [2] incorporated into the chapter 4.1 of TR 36.902 [3].
Therefore, the objective of the use case was to provide optimal coverage and capacity and to offer following functionality:
· Detection of unintended holes in the coverage (planned by the operator and technically feasible) 

· Coverage optimisation, including: 

· DL channel coverage 

· UL channel coverage 

· DL and UL channel coverage match
· Ability to balance the trade-off between coverage and capacity 

· Reference signal pollution optimisation

Proposed solutions were planned to be assessed based on their ability to address following problems:

· Continuous, optimized and matched UL and DL coverage 

· Optimised DL and UL capacity of the system 
· Balanced tradeoff between coverage and capacity 

· Interference reduction 

· Controlled cell edge performance 

· Minimized human intervention in network management and optimization tasks 

· Energy savings
The solution as such was not defined, because at the next meeting the work on the use case was suspended. 
3.1.2 Proposed focus area for R10

Scenarios to address:

	1
	Adaptation of coverage to slow environmental changes while observing assumed capacity requirements
	The objective should be to provide optimal coverage that is needed for the assumed capacity, while avoiding allocating too much resource (e.g. energy consumption can be considered as a metric, but is not an objective). This takes into account also coverage vs. capacity trade-off, because if the assumed capacity is changed, it affects the optimal coverage configuration, and coverage hole correction. 

While considering this scenario, following issues should be addressed in particular:

· Can the detection of coverage holes be based on enhanced MRO solution?

· Can the reference signal pollution be considered as coverage or capacity problem, or is it a separate issue?
· Based on the problem definition and initial discussion, shall the work be continued in RAN3? 

	2
	Coverage balance between different layers of heterogeneous network 
	When pico cell is deployed at hotspot in Macro cell to increase capacity, if serving cell is selected depending on RSRP, pico coverage area become smaller and macro_UE near the pico interferes strongly to pico UL, so effectiveness of pico node deployment is small. If serving cell is selected depending on path-loss to expand pico area, DL interefence from macro to pico increases. 
The objective is therefore to verify if a coverage balancing between macro and pico is needed in heterogeneous environment.


3.2 MRO

3.2.1 Status after R9

The R9 work was closed very recently, so there is not need to recall the closing status in details. It can be summarised, that in R9 it is possible:
· to inform a neighbour about detected RRC connection failure (assumed RLF), 
· to fetch measurements from the UE that has just successfully re-established the connection and pass those measurements to the neighbour together with the connection failure report, 

· after having received a connection failure report from a neighbour, it is possible to send back or further to 3rd eNB a clarification report
All of the actions are confined to intra-LTE scenarios. It is worth mentioning that topics that were discussed but not included in the final R9 solution were:
· methods to enable getting measurements from UEs that attempted connection re-establishment at unprepared eNBs, 

· additional measurements to be provided from UE, 

· inter-RAT MRO reporting
3.2.2 Proposed focus area for R10

Scenarios to address:
	1
	Enabling detecting and correcting connection problems caused by mobility in inter-RAT conditions
	After the connection is dropped, the user may try to reconnect in a cell belonging to different RAT. The objective is therefore to enable inter-RAT reporting of connection failures, similarly as it has been enabled in intra-LTE case. 
Note 1: inter-RAT connection problems may have different reasons than those in intra-LTE case. If such are found, possible new functionality for inter-RAT MRO may also be considered. 

Note 2: Since there may be much more scenarios of connection failures, it is expected that the work will have to start from prioritising them, so that there is enough of time to find solutions for the most important ones.

	2
	Enabling UE reporting after it has been forced to idle (re-establishment in unprepared cell)
	UE reporting is necessary to properly detect the reason of the connection failure. Currently it is possible only if the target cell is prepared. The objective is therefore to enable obtaining UE failure report also in case the UE was pushed to idle after unsuccessful re-establishment attempt. It is also necessary to decide if the content of the report is sufficient for the purpose of after-idle reporting.
Note: the work is mainly in the RAN2’s realm, but RAN3 should provide the information about possible enhancement to the UE report.

	3
	Enabling detecting and correcting connection problems caused by user mobility in heterogeneous LTE environment
	There is possibility that RLF happens due to mobility in heterogeneous environment. For example, when large bias is applied between macro and pico for coverage area control and UE can receive CCH/SCH from serving cell, RLF may occur due to UE measurement timing/resource. That means, when a pico cell edge UE can connect to pico through large bias and ICIC scheme and if this UE measures the interfered resource from macro then measurement result are too bad. 

The objective is to analyse if connection problems caused by mobility in heterogeneous LTE environment require additional information to be exchanged between the involved eNBs, as compared to the solution defined for R9.

	4
	Reconsidering scenarios identified in R9, but not solved in that release
	In TR 36.902 several mobility problems were detected. The most important ones were those related to RLF: too late HO, too early HO and a HO to wrong cell. However, some other problems, also such that do not lead to RLF, were listed. An example may be HO immediately after RRC connection setup. It is therefore expected, that if their relevance is confirmed, they may be reconsidered in R10.


It is expected that some problems addressed in this use case may be common with the MDT area of interest. It is therefore recommended to follow progress of MDT WI in RAN2 and to avoid duplication of work.

3.3 MLB
3.3.1 Status after R9

The R9 solution enables:
· to inform LTE neighbours about load and available capacity situation and to request such information, 

· to inform neighbours on other RATs about capacity situation and request load status from them, 

· to inform LTE neighbours about changes in mobility configuration and request changes at their settings (request may be rejected or acknowledged).
3.3.2 Proposed focus area for R10

Scenarios to address:
	1
	Enabling reliable LB in UL in intra-LTE scenarios
	In UL it is more complicated to assess UE's resource consumption at the target (the available resources are known from the composite capacity indicator); also UE's TX power limitation is stronger than in DL and may limit possibilities for LB. Technically it is possible to address both problems, but more information may be needed at source. The objective is therefore to assess if the information exchanged in the Resource Status Reporting X2 procedure is enough to enable reliable UL LB and, if not, how it should be enhanced.

	2
	Improving functionality of the LB in inter-RAT scenarios
	The inter-RAT functionality is limited, as compared to intra-LTE. In particular, it is difficult to provide equally sophisticated LB algorithms if only “infrequent, on-demand” load information exchange is allowed, or when some information, e.g. frequency priorities, is not known in one RAT. Also, technical features existing only in inter-RAT context, like reject/release with redirection may be utilised if additional information is exchanged. The objective is therefore to review the inter-RAT MLB functionality and possibly, if the need is defined, to enhance it to the intra-LTE level.


3.4 The “open” use case

No particular problem was proposed that would require additional use case to be defined.
3.5 Consideration on HeNBs
In SON R9 WI the work on HeNB was not allowed. In R10 this explicit limitation was given up and instead the one of the required activities concerns HeNBs:

“review and decide on the applicability of existing use-case level requirements for eNBs to HeNBs and modify them, if appropriate”

It is therefore possible, that the solutions specified in R9 or those considered in R10 will be checked if they are applicable and relevant for HeNBs. In case a solution is found relevant, but for some reasons can not be applied in its current form to HeNBs, its modifications are allowed.

However, no work on SON solutions that would address exclusively HeNBs is expected in SON WI for R10.
3.6 TR 36.902

According to the parallel discussion concerning the future of the TR 36.902 and ways to record the early discussion on SON use cases, following steps will be taken:

· No formal TR will be opened for R10
· A new internal TR for RAN3 will be proposed to record the discussion

· The skeleton of the new TR is submitted to the RAN3 #68 meeting [4]
· The history of the discussions will be available in the TR 36.902 for R9
4 Summary
In the email discussion several scenarios have been found relevant for SON WI for R10. These scenarios and their objectives are listed in the chapters relevant for each use case. No additional use case was identified. It was also confirmed that no special use cases for HeNBs are to be addressed, but relevance and applicability of existing solution may be considered. The conclusions from the discussion will be recorded in a new RAN3-internal TR.

These conclusions can be summarised in the following proposals that should be approved prior to the actual SON discussions:

1. The documents and proposed solutions should address one of the agreed scenarios, i.e. propose a way to achieve the scenario objectives or clarify it, if there are some questions listed.
2. Since no additional use case was identified, this option should not be considered and the objective removed from the SON WID.

3. HeNBs may be considered only in the context of existing R9 solutions or macro solutions discussed in R10.

4. The discussions are to be recorded in a new RAN3-internal TR.
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