3GPP TSG-RAN WG3#64
R3-091059
San Francisco, CA, USA
4-8 May, 2009
Agenda Item:


Souce:

T-Mobile
Title:


Considerations SON Use case priorities 

Document for:
Discussion and Decision

1 Introduction 

At RAN#43 WID in RP-090162 was agreed. This WI covers a wide area of possible optimization use cases. Some of this used cases covered by RP-090162 for REL. 9 are already sketched out in [1]. However, in the sense to efficiently schedule and plan work it’s necessary to check and evaluate the efforts to standardize certain SON features respectively use cases, in context with the expected benefits.
Whereas the for “Mobility Load balancing optimisation (MLO)”, “Mobility robustness optimisation (MRO)” and “RACH Optimisation” the efforts compared to the benefits seem to be quite balanced, for “Coverage and Capacity Optimisation (CCO)” we think the possible benefits don’t justify the efforts coming along with this use case.
We are proposing in general to consider some evaluation criteria justifying the need for a certain use case before starting actual work on use cases.

Further more we propose to focus currently first on MLO, MRO, RACH optimization.
2 Background
While assuming “Mobility Load balancing optimisation (MLO)”, “Mobility robustness optimisation (MRO)” and “RACH Optimisation” are being balanced in efforts to standardize them compared to the expected benefits we would like to focus on CCO and provide our view on the benefits and the impacts to standards.

3 Possible evaluation criteria in general:

Basically, we have to consider the benefits of certain use cases and compare them with the impact and the efforts to standardize them.

3.1 Criteria to evaluate the benefits:
Depending on the specific use case, applicable criteria are e.g.:

· The frequency of a certain failure case happens, respectively how of the needs a optimization to be triggered

· What is the increased capacity or the amount of additional users to be served (e.g. in case of load balancing)

· What is the increase in quality (e.g.

· reduction in call drop rate MRO

· reduction in number of HO after call setup due to misaligned idle and connected mode parameter

· increase in success rate (RACH optimization)

· Are there any risks to cause adverse effects in the network, while optimizing

3.2 Criteria to evaluate the efforts in standards:

· What are the number interfaces to be impacted

· How frequent is a certain information to be conveyed over a certain interface (e.g. how often has load balancing information to be exchanged)
· What are the parameters/settings to be (re)configured, respectively exchanged 

· Which and how many parameters have to be changed
· Are the meaning of the parameters clear, can these parameters specified at all

· Do this parameters/settings need to be exchanged 

· Are these parameters related to other use cases as well (stability)

4 Considerations on Coverage and Capacity optimization

The intention of this use case is to provide optimal seamless coverage to the customer. Usually once there is a coverage hole in the network, only limited measures (parameter adjustments) the network may take by itself, to resolve the problem. The usual way, once all possibilities due to parameter settings are exploited, is to build up a new base station to close the coverage hole.

· TX power is limited and increasing the TX power might worsen the interference situation in adjacent cells.

· By adjusting the antenna tilt usually coverage is just directed in another direction, like the light cone of a torch. I.e. usually by adjusting the antenna tilt, some customers might experience better coverage, but other customers already had coverage in the past might lose there coverage. No need to say that those customers losing there coverage will complain most.

Given this, there are mainly two applications for CCO.
4.1 Cell outage in relation to CCO:

The adjacent base stations might adapt in a way to extend their own coverage to cover areas affected by the cell outage. This has do be done in a careful way, not to impact the users under the coverage of the cell subject to adaption. (Think of the torch issue). The situation becomes even more critical, in case the geographical topology is hilly. In this case just one not carefully up-tilted antenna could cause massive interference to many other cells and even worsen the situation.
Basically cell outages can be regarded as an emergency situation, which hopefully doesn’t occur to often. Therefore the benefit of using CCO to compensate cell outages is to at least rescue some users under the coverage of the cell subject to the cell outage while not to degrading the coverage of user not directly affected by the cell outage.
4.2 Energy savings in relation to CCO:

CCO was mentioned frequently in case of energy savings. Usually switching of cells for energy saving reasons are assumed to be only subject to co-located (e.g. 2G/3G) sites, where the e.g. 2G is able to take over a remaining traffic, while providing still full coverage with 2G.in the whole area.

Generally a cell was deployed for good reasons, i.e. to provide a decent coverage to the customers. 
However in case, no other collocated radio technology may take over the traffic, switching off a cell, can be seen similar to the cell outage. 

Therefore arguments like given in 4.1 are applicable too.
4.3 Evaluation of efforts in standards, respectively for the network for CCO

Just some issues to be considered in case of cell outage compensation by CCO, but most of the issues are applicable for other CCO applications too:

· The adjacent cells have to create a compensation network

· Compensation network consists of all adjacent cells  

· Needs additional information out of daily network operation:

· Neighbour Cell List of adjacent cells has to be updated accordingly (based on which information?)
· PCI, or PSC have to be checked, and potentially re-planned and re-configured

· UE IDs of UEs have to be reassigned to foreign cells (depending on the level of seamlessness envisioned for the use case)
· Antenna tilts have to be adapted (mapping of tilt angle to coverage would have to be probably to be pre-planned and to be configured beforehand => additional manual effort)
· TX power might to be adapted as well
· Which input parameters are used to derive the proper antenna tilt and TX power settings

The list might be extended even longer, however the impacts are regarded as quite comprehensive, as various different interfaces and layers are affected, given the functionality needed for this use case.

On the other hand, it’s questionable if the sparse input sources available to be used for this use case are accurate enough to allow deriving proper outputs, not causing adverse effects to the network. (Think of hilly geographical topology)
Overall the impacts to the network and to respective interface specifications are regarded as high.
4.4 Evaluation of benefits of CCO
By applying the criteria proposed in 3.1 we assume the scenario as pointed out in 4.1 does hopefully not happen to frequently. Therefore the gain for CCO is seen quite marginal, especially compared to the efforts needed in the network to cope with this case.
Please note: By applying CCO ideas to newly deployed sites, e.g. the new and the adjacent cells automatically adapt to the newly deployed base station, similar or even higher efforts would be needed in the network to cope with this case. 

5 Conclusion and Proposal
Usually even small benefits contribute to the aim to move into towards self optimizing networks and shall be considered. 
However, in order to deliver fast, efficient and highly valuable SON functionality, it’s proposed to:

1.) To take into account the considerations in section 3, evaluate and cross check the efforts to standardize certain SON functionality against the possible benefits.

2.) To carefully consider the benefits of CCO, compared to the efforts, and to take appropriate actions.

3.) It’s proposed to focus with higher priority on e.g.  “Mobility Load balancing optimisation (MLO)”, “Mobility robustness optimisation (MRO)” and “RACH Optimisation”, 
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