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1
Introduction
RAN#43 approved the Work Item (WI) for Self Organized Networks (SON) where primary responsibility of the work is at RAN3. RAN2 (as well as RAN4) has the secondary responsibility for the WI and therefore it is good to share the information about the RAN3 status and progress regarding the WI. Also the Study Item (SI) for minimization of drive tests in RAN2 - despite having different goal to that of the SON WI - is considering same use cases and therefore it would be beneficial to understand the SON functions addressing the same optimization problems.

Detailed questions will be sent to RAN2 and RAN4 via LS:s whenever there are more details available about the actual optimization functions.
2
Discussion
The use cases for the approved SON WI were:
· Coverage and Capacity optimization

· Mobility Load balancing optimization 

· Mobility Robustness optimization

· RACH Optimisation

Because of short time frame for Rel.9 the work is focusing on basic deployment scenarios and e.g. closed or hybrid access (home cells) is out of scope of the WI. It is also stated that priority should be on the solutions that are based on existing UE measurements and procedures which will lower the need for changes in RAN2 specifications.

2.1
Coverage and Capacity Optimization
The objective of the use case is to provide optimised coverage, while taking into account the impact of the coverage optimisation on the capacity. Therefore the solution that will be selected to deal with the use case is expected to provide:
· Joint optimization of coverage and capacity, balanced trade-off between coverage and capacity

· Coverage hole detection and removal

· Balance between UL and DL coverage

· Adapting to changes in the network topology

· Reference signal pollution, detection and removal; overlapping coverage areas degrading the capacity

The definition for the coverage is somewhat different for idle and active users. For idle users the criteria is the availability of the broadcast channels with minimum quality or better. For active users the coverage depends on the service, which may also be different in UL and DL. 

The main parameters that can be adjusted are the TX power and antenna tilting. Measurements from the eNB and from the UE will be used as inputs, esp. RSRP reports. Coverage has been deemed as more critical use case than the capacity optimization.
Coverage optimization functions may also be used support energy saving if cells or sites are switched off resulting in weak coverage areas.
2.2 Load balancing
 The objective of the use case is to distribute load from overloaded cells to those that have spare capacity. The assumed functionality is:
· When uneven load between cells, users at the cell edge may be moved to the neighbour cell
· Load information exchange between cells/sites, over the X2 or S1
· Possibly exhange of information about available radio resources

Traffic can be moved to the neighbouring or collocated cells by changing the mobility parameters thereby moving the effective cell border towards the high loaded cell and forcing some of the users to do a (load balancing-) HO.  Usage of the HO configuration enables more precise operations, e.g. transferring only selected users. A special case of load balancing is transferring load to or from other RATs, e.g. UMTS.

Cell specific offsets (active users), Qoffset_n and reselection prioritites (idle users) can be adjusted to shift load between cells.
2.3
Mobility robustness optimization
 The main objective for the use case is to minimize RLFs that may occur due to:
· Too early or toolate HO
· A HO to a wrong cell
Also other issues related to the users’ mobility will be addressed:

·  Optimisation of HO setting to avoid performance degradation due to unnecessary or too late HOs (even when RLF does not occur)
· Optimization of cell reselection parameters and enabling coordination between idle and active mode configurations (cell reselection vs. HO).
The optimization function may adjust the mobility parameters both for active and idle mode, e.g. hysteresis, time to trigger, cell individual offsets, reselection parameters, or other.
2.4
RACH optimization
Non-optimal RACH configuration may result in degraded system performance and user experience. Excessive RACH collisions extend the connection/HO setup delays as well as reduce the success rate of call/HO setup. RACH collision probability should be minimized to certain target level while minimizing at the same time the resource allocation to PRACH not to waste capacity from the shared channels. The optimum settings are affected by many factors like, RACH and shared channel load, traffic pattern, inter-cell interference, etc. The target is to minimize:

· Access delays

· Interference between RACH attempts and between RACH and PUSCH

The goal is to reach an optimum point between the acceptable congestion or delay on the RACH channel and the needed resource allocation for PRACH. In other words, the PRACH allocation should be adapted to the RACH load while preserving the target performance on RACH and minimizing the capacity loss. The optimization function can take into account the RACH configuration and parameters (TX power control, back-off, preamble split, etc.).
3
Conclusions
This paper summarized the status of SON WI use cases most relevant to RAN2. RAN2, as the secondary responsible WG, should be aware of the progress of the SON Work Item in order to understand possible impacts of RAN2 specifications and be prepared for possible forthcoming efforts in RAN2 standards. The information can be also beneficial while evaluating new features for the SI targeting to minimized need for drive tests as the defined use cases are overlapping between the SON WI and minimization of drive tests.
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