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1 Introduction

This document is also submitted to RAN3 as R3-080356.

Use case descriptions have been agreed in three working groups so far.

One use case has been agreed in RAN2 “RACH optimization”, see [10].

Three use cases have been agreed within RAN3 so far, documented in the internal TR R3.018, namely:

1. “Insertion of new eNodeB in network”, 
2. “Neighbor cell list optimisation” 
3. “Cell Reselection / Handover Parameters Optimisation Example”. 
In SA5 eight use cases are now documented in draft TR32.816, namely:
1. “Establishment of new eNodeB in network”
2. “Optimisation of the neighbourhood list”
3. “Coverage and capacity optimisation”
4. “Optimisation of parameter due to trouble shooting”
5. “Continuous optimisation due to dynamic changes in the network (like traffic variation)”
6. “Self-configuration and self-optimisation in multiple vendor environment” FFS

7. “Handover Optimisation”
8. “Use case 8: QoS related radio parameters optimization”
In addition there is an agreement in RAN3 on an “Automatic Neighbour Relation” (ANR) function, see [1] and [2]. SA5 is discussing an alternative ANR function based on measurements from eNodeBs, with a controlling function residing in the O&M domain. RAN2 discussed ANR but reached no agreement to add it to 36.300. The ANR function can be seen as a (partial) solution to the “Neighbor cell list optimization” and “Optimisation of the neighbourhood list” use cases.
Unfortunately the above twelve use cases are not aligned between the two groups, e.g. the RAN3 use case “Cell Reselection / Handover Parameters Optimisation Example” is focusing on load balancing and increasing system capacity while the SA5 use case “Handover Optimisation” focuses on higher handover success rate. Additionally there is overlap between certain use cases, e.g. the SA5 use case “Optimisation of the neighbourhood list”overlaps with the SA5 “Handover Optimisation” use case as both mention optimizing the neighbor list and related parameters.
This document discusses how to make a more clear definition of the use cases and proposes some changes to the existing use case descriptions in order to align the use cases. 
SA5 has discussed the relation between the 3GPP use cases and the use cases defined in NGMN (for more information on NGMN, please visit www.ngmn.org). The NGMN use cases are available in an SA5 document, see reference [11]. SA5 agreed to create a mapping table in TR 32.816, see reference [12]. The proposed mapping of 3GPP use cases to NGMN use cases for LTE SON is available in S5-080389 [13].
2 Discussion 
There is a need to agree on where to document which aspects of SON. Today we have it in the internal RAN3 TR R3.018, in the SA5 TR 32.816 and in TS 36.300 section 22. RAN2 has proposed an informative annex to 36.300 where the use case descriptions can be documented, [10]. This was also proposed in RAN3, reference [8]. It would be beneficial to have the SON use case descriptions in only one location. We believe the TS 36.300 is the correct place for the use case descriptions and the stage 2 level functional descriptions, i.e. the use case descriptions in an annex and the functional descriptions in section 22. The usefulness of keeping R3.018 up to date is questionable and it should be decided on whether to keep it alive or not. We propose to stop maintaining it. For TR 32.816 it is proposed to use this TR for non-SON management (traditional O&M). 
1. The use cases described in R3.018 and 32.816 should first be aligned. 
2. Secondly the resulting use case descriptions should be introduced in an Informative Annex to TS 36.300 
3. When there is a solution outline agreed, it should be put into TS 36.300 section 22.
4. Then the RAN3 eNB measurement template should be filled in and sent to the respective working groups to start the work on the necessary measurements.
2.1 Insertion of new eNB

The RAN3 and SA5 use cases for self configuration of a new eNB are reasonably aligned although the descriptions are still far from identical. It is though believed that the work can progress without further alignment, but the ambition should be to fully align them.
2.2 “Coverage and capacity optimisation” use case

The SA5 use case “Coverage and capacity optimisation” should be added to TS 36.300. Some minor adjustments may be needed. 
2.3 RAN3 “Cell Reselection/Handover Parameters Optimisation” use case
The title of this use case is misleading. In the RAN3 definition of “Cell reselection/Handover parameters optimization” use case the objective is clearly to achieve higher system capacity through load balancing. This should be reflected in the title. A suggestion is “Mobility Load Balancing”. The title should be updated and the use case should be documented in TS 36.300. Some minor modifications may be needed.
2.4 RAN3 “Neighbor cell list optimization”, SA5 “Optimisation of the neighbourhood list”, SA5 “Handover Optimisation” use case and ANR
There is currently an overlap between the SA5 “Handover Optimisation” and the RAN3 “Neighbor cell list optimization” as well as the SA5 “Optimisation of the neighbourhood list” use cases. In the SA5 definition of “Handover Optimisation” use case it is clear that the objective is to achieve higher HO success rate. Such a use case should also be in the RAN3 list of use cases, although some parts of the “Neigbor cell list optimisation” use case can be considered to cover robustness aspects. 
We also believe that idle mode (cell reselection) parameters shall be covered by a use case. 
The Automatic Neighbour Relation function that is agreed in RAN3 can be seen as solving part of the RAN3 use case “Neighbor cell list optimisation” and the SA5 use case “Optimisation of the neighbourhood list”. The CR to 36.300 in [1]agreed by RAN3 proposes to introduce the function overview for ANR in Stage 2. 
The use cases cover basically these major aspects:

1. Management of X2 and associated parameter (incl ANR black/white lists)

2. Detection of new neighbors

3. Management of Neighbor Cell List and related parameters such as hysteresis, offset, for broadcast to idle mode UEs 

4. Management of Neighbor Cell List and related parameters such as hysteresis, offset and event thresholds and other parameters for use in measurement configuration sent to an active mode UE 
The question is if we should split this into one, two or even more use cases as they are related but not identical. Aspects 1 and 2 are both related to X2 and quick setup of X2 to new cells and can be grouped into one use case, basically covering the existing ANR function. Aspects 3 and 4 are directly related to the UE behavior and to handover success rates and the robustness of mobility functionality. Idle mode and active mode parameters should be aligned so it would be beneficial to cover both aspects 3 and 4 in one use case. Consequently the result is two use cases: “Automatic Neighbor Relation” and “Mobility Robustness Optimisation”.
It is noted that the CR in [1]proposes to add the Automatic Neighbor Relation function as a self configuration function. But according to the definition in TS 36.300, self configuration is before the RF interface is switched on. Consequently the ANR use case should be added as a self optimization use case as it is based on communication with UEs.
3 Conclusion and proposal
The following use cases are proposed:
1. “Insertion of new eNodeB in network”
Detailed proposal for the use case description is available in R3-08xxxx.
2. “Automatic Neighbour Relation”
Based on current RAN3 “Neighbor cell list optimisation” and SA5 “Optimisation of the neighbourhood list” but remove some parts and make the scope clear to be just “ANR”, i.e. X2 management and detection of new cells. 
A detailed proposal for a use case description is available in R3-08xxxx
3. “Mobility Robustness Optimisation”
Based on the SA5 use case “Handover Optimisation” and the RAN3 use case ”Neighbor cell list optimisation”. The objective is robustness, e.g. high handover success rate and low ping-pong rate.
A detailed proposal for a use case description is available in R3-08xxxx. .
4. “Mobility Load Balancing Optimisation“
Based on RAN3 use case “Cell Reselection / Handover Parameters Optimisation Example”. The objective is to balance load between LTE cells (intra- and inter-frequency) and between LTE and other RATs (inter-RAT) by changing mobility parameters for both idle and active mode. Hence the name “Mobility Load Balancing”. 
A detailed proposal for a use case description is available in R3-08xxxx.
5. “Coverage and capacity optimisation“
Based on the SA5 use case “Coverage and capacity optimisation”. The objective is to achieve: Continuous coverage, controlled cell edge performance and maximal system capacity.
A detailed proposal for a use case description is available in R3-08xxxx.
6. “RACH optimisation”
This use case is described in reference [10]. No modifications are proposed.
SON use case descriptions are proposed to be documented in an annex to TS 36.300.
After the above proposed changes, the use cases in RAN2, RAN3 and SA5 will be aligned except for four more use cases in 32.816. For the SA5 “Use case 8: QoS related radio parameters optimization” we believe it needs further study to determine which parts are pure (traditional) PM and what is SON. Parts that are SON are to be covered by a use case. The other three use cases (4, 5 and 6) are left for FFS.
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