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Decision/action requested

To agree on a way forward for Coverage and Capacity Optimization
2
References

[1]
3GPP TR 36.902 V9.1.0, “Self-configuring and self-optimizing network (SON) use cases and solutions”

[2]
RP-100606, “New Revised WID proposal: LTE Self Optimizing Networks (SON) enhancements - Core Part”, Nokia Siemens Networks
[3]
R2-102665, “TS 37.320 v0.4.0 covering RAN2 #69bis agreements on MDT”, Nokia Siemens Networks

[4]
TS 32.521, “Self-Organizing Networks (SON) Policy Network Resource Model (NRM) Integration Reference Point (IRP); Requirements”, V9.0.0

3
Introduction

The coverage and capacity use case is defined in [1] and at the latest RAN meeting (#48) it was decided that [2]:

1. RAN works with the detection methods (to be coordinated with the progress of other SON functionalities, in particular MRO and MDT)

2. the work of collecting information available for OAM and possibly tools needed for corrective actions is to be handled by SA5

In this contribution we address the scope of Coverage and Capacity Optimization and propose next steps to be further elaborated within SA5. We believe that it is important to start with a clear definition of the use case since this will drive the rest of the work.
4
Use Cases, Objectives and Requirements
This following describes the existing Use Cases, requirements and objectives of CCO. Some open issues are highlighted.

TS 32.521 gives an overview of the CCO Use Case at a high level, including a set of Business Level requirements [4]:
· REQ-SO_CC-CON-1 Coverage and capacity optimization shall be performed with minimal human intervention.

· REQ-SO_CC-CON-2 Operator shall be able to configure the objectives and targets for the coverage and capacity optimisation function. 

· REQ-SO_CC-CON-3 Operator shall be able to configure the objectives and targets for the coverage and capacity optimisation functions differently for different areas of the network.
· REQ-SO_CC-CON-4 The collection of data used as input into the coverage and capacity optimisation function shall be automated to the maximum extent possible and shall require minimum possible amount of dedicated resources.
· REQ-SO_CC-CON-5 The following scenarios shall be considered in capacity and coverage optimization.

1. E-UTRAN Coverage holes with 2G/3G coverage

2. E-UTRAN Coverage holes without any other radio coverage

3. E-UTRAN Coverage holes with isolated island cell coverage
as well as  one Specification Level requirement:

· REQ-SO_CC-FUN-1 Performance measurements with geographical binning may be used as inputs into the coverage and capacity optimisation function.
These requirements are specified at a high-level and do not reveal the details regarding the objective and scope of CCO.
Further, RAN3 has developed a complementary set of objectives for CCO [1] which focus more on the function of CCO and less on its management. 
The work performed within Minimization of Drive Tests (MDT) [3] provides yet another view of CCO including different use cases for CCO (see Annex A). As such, there is a need of harmonizing the view on CCO, especially since RAN will work on detection methods.
Proposal 1: SA5 to form a unified use case based on the existing set of use cases and objectives developed by SA5 and RAN. 
5
Coverage Definition

The objective of the CCO use case as defined in RAN [1] is to provide optimal coverage and optimal capacity. The following describes the coverage part:
This objective requires that in the area, where LTE system is offered, users can establish and maintain connections with acceptable or default service quality, according to operator’s requirements. It implies therefore that the coverage is continuous and users are unaware of cell borders. The coverage must be therefore provided in both, idle and active mode for both, UL and DL [1].
It is important to be clear what is meant with coverage, i.e., is coverage for example:
· coverage of default or basic service 
· coverage of user services
In the first case, i.e., coverage of default service includes reception of DL control channels and setting up a signalling radio bearer (SRB). This is also referred to as “coverage hole” in [3]. This notion of coverage includes different physical control channels and signals, e.g., reference signal, synchronization channel, physical broadcast channel etc. As such a joint channel/signal optimization is needed. Further, coverage can be extended to cover user services, e.g., speech, video telephony, X bps. This is referred to as “weak coverage” in [3]. Further, it needs to be clarified how coverage is measured, e.g., is coverage based on geographical area or over the population. In the former aspect we want to cover X% of the area whereas in the latter case we want to cover X% of the users (this requires that the network knows where the users are located). Clearly, coverage based on geographical area is the same as population coverage when the users are uniformly distributed. This is, however, not the case in practice and as such the user density varies over the area. For example, we can have coverage over 90% of the area intended to be covered by the operator or it can be formulated as 90% of the subscribers being covered. 
Proposal 2: SA5 to discuss appropriate definition of coverage
There seems also to be different view on whether coverage optimization should focus on DL, UL, or both. Ultimately, a user has coverage if the user has both UL and DL coverage. As such the notion of coverage should encompass both DL and UL. 
Proposal 3: Coverage should be defined over both DL and UL. Further, DL and UL coverage should have the same priority.
Further, it is not clear whether the definition of coverage should encompass IRAT or multiple carriers. If, for example, speech coverage is defined over multiple RATs, e.g., UTRAN and E-UTRAN, then the aggregated coverage of both RATs can satisfy coverage requirements. As such, the corresponding coverage of UTRAN and E-UTEAN does not necessarily need to overlap, as one can cover locations where the other one does not cover. However, it is acknowledged that a multi-RAT optimization solution would encompass a grater work effort than single-RAT and this needs to be taken into consideration. 
Proposal 4: SA5 to discuss whether coverage definition should encompass multiple RATs and carriers.
6
Capacity Definition

The objective of the CCO use case as defined in RAN [1] is to provide optimal coverage and optimal capacity. The following describes the capacity part.
While coverage optimization has higher priority than capacity optimization in Rel-9, the coverage optimization algorithms must take the impact on capacity into account. Since coverage and capacity are linked, a trade-off between the two of them may also be a subject of optimisation [1].
Capacity should be further elaborated and specified. There are several options for capacity, e.g., cell throughput, median user throughput, xth-percentile cell edge throughput, and number of served users (with specific a service or bit rate requirement). 
Proposal 5: SA to discuss and agree on appropriate definition for capacity
Further, capacity can be defined for DL, UL, or both and this needs clarification.

Proposal 6: SA5 to discuss whether DL, UL, or both should be included in the capacity.

7
Managing Tradeoffs between Coverage and Capacity
There is a tradeoff between coverage and capacity, i.e., typically, increasing coverage results in less spectral efficiency due to deteriorating signal power and this results in less capacity, e.g., increasing 64 kbps coverage results in a decrease in cell throughput. As such, one cannot optimize both coverage and capacity and therefore there is a need to balance and manage the tradeoff between the two. 
The formulation in [2] states that coverage optimization has higher priority than capacity optimization. The impact of this way of specifying the tradeoff is not entirely clear. For example, if we prioritize coverage higher than capacity, then this would imply that coverage is first optimized and the capacity is optimized, however, this may then results in coverage being degraded.
There are several options for specifying the tradeoff, e.g., maximize coverage given constraints on capacity (in terms of, e.g., cell throughout), maximize capacity given constraints on coverage, or a some other way to balance between the two.

Proposal 7: SA5 to discuss appropriate ways to define the tradeoff between coverage and capacity
8
Detailed proposal

We ask SA5  to agree on the proposals above.
Annex A (informative): Coverage use cases

The following is taken from [3]:

The MDT data reported from UEs may be used to monitor and detect coverage problems in the network. Some examples of use cases of coverage problem monitoring and detection are described in the following:
· Coverage hole: A coverage hole is an area where the signal level SNR (or SINR) of both serving and allowed neighbor cells is below the level needed to maintain basic service (SRB & DL common channels), i.e. coverage of PDCCH. Coverage holes are usually caused by physical obstructions such as new buildings, hills, or by unsuitable antenna parameters, or just inadequate RF planning. UE in coverage hole will suffer from call drop and radio link failure. Multi-band and/or Multi-RAT UEs may go to other network layer instead. 
· Weak coverage: Weak coverage occurs when the signal level SNR (or SINR) of serving cell is below the level needed to maintain a planned performance requirement (e.g. cell edge bit-rate).
· Pilot Pollution: In areas where coverage of different cells overlap a lot, interference levels are high, power levels are high, energy consumption is high and cell performance may be low. This problem phenomenon has been called “pilot pollution”, and the problem can be addressed by reducing coverage of cells. Typically in this situation UEs may experience high SNR to more than one cell and high interference levels. 
· Overshoot coverage: Overshoot occurs when coverage of a cell reaches far beyond what is planned. It can occur as an “island” of coverage in the interior of another cell, which may not be a direct neighbor. Reasons for overshoot may be reflections in buildings or across open water, lakes etc. UEs in this area may suffer call drops or high interference. Possible actions to improve the situation include changing the coverage of certain cells and mobility blacklisting of certain cells. 
· Coverage mapping: There should be knowledge about the signal levels in the cell areas in order to get a complete view for the coverage and be able to assess the signal levels that can be provided in the network. This means that there should be measurements collected in all parts of the network, and not just in the areas where there are potential coverage issues.

· UL coverage: Poor UL coverage might impact user experience in terms of call setup failure / call drop / poor UL voice quality. Therefore, coverage should be balanced between uplink and downlink connections. Possible UL coverage optimization comprises adapting the cellular coverage by changing the site configuration (antennas) but also about adjusting the UL related parameters in the way that they allow optimized usage of UL powers in different environments.  

