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1
Decision/action requested

The group is asked to discuss the proposal for capacity and coverage optimization and agree on the text proposal.
2
References
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3
Rationale

Many companies expressed the support to define coverage hole in SA5 from network management point of view when the group discussed S5-102294 [1] at SA5#73. In addition, people think the definition in SA5 should align with the definition in RAN2 group.
In RAN2 draft 3GPP TS 37.320, see Annex A in [2], there are some examples of use cases of coverage problem monitoring and detection.

With considering the above, we propose to resolve the following problem scenarios in SA5:

Coverage hole: A coverage hole is an area where the pilot signal strength is below a threshold which is required by a UE to access the network, or the SINRs of both serving and neighbor cells is below a level needed to maintain the basic service. 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. Typical phenomenon of coverage hole is either HO failure happens frequently and cannot be optimized by MRO or call drop happens frequently and cannot be rescued by RRC re-establishment.

Weak coverage: Weak coverage occurs when the pilot signal strength or the 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. 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.

DL and UL channel coverage mismatch: DL channel coverage is larger than UL channel coverage is one typical scenario of DL and UL channel coverage mismatch. The UE will suffer UL problems when it moves into the mismatch area. 

The objective of capacity and coverage optimization is to provide optimal coverage and capacity for the whole radio network system. A trade off between capacity and coverage needs to be considered since they are interactional.
Downlink transmission power and antenna settings are the key factors that have big influence on the capacity and coverage. The initial settings of DL TX power and antenna parameters usually comes from the network planning, which bases on capacity and coverage maps following operator specific deployment policy and requirements on traffic model. So, as an effective approach, the adjusting of power setting and/or antenna setting would be very useful for capacity and coverage optimization.

The adjusting of power setting and/or antenna setting will affect several cells at the same time. All these impacted cells need to be coordinated well. Usually the optimization of power setting and/or antenna setting does not have real-time request, the capacity and coverage optimization is a slow change compare with the real-time LBO or RACH optimization. A centralized arch would be a good candidate for capacity and coverage optimization function.

Based on above discussion, this contribution has the following proposal as listed in next chapter.

4
Detailed proposal

Text Proposals to Shadow TS 32.522 V10 [3]
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4.5
Capacity and Coverage Optimization Function

4.5.1
Objective and Targets
The objective of capacity and coverage optimization is to provide optimal coverage and capacity for the radio network. A tradeoff between capacity and coverage needs to be considered.
The detailed target(s) FFS.
4.5.2
Parameters to be optimized
To reach capacity and coverage optimization targets, the following parameters may be optimized:

· Downlink transmit power
· Antenna tilt
· Antenna azimuth
4.5.3
Optimization Method

4.5.3.1
Problem Detection

The main symptoms of capacity and coverage optimization problems (see TS 37.320 [13]) are:
Coverage hole: A coverage hole is an area where the pilot signal strength is below a threshold which is required by a UE to access the network, or the SINRs of both serving and neighbor cells is below a level needed to maintain the basic service. 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. Typical phenomenon of coverage hole is either HO failure happens frequently and cannot be optimized by HO parameter optimization or call drop happens frequently and cannot be rescued by RRC re-establishment.

Weak coverage: Weak coverage occurs when the pilot signal strength or the 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. 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.
DL and UL channel coverage mismatch: DL channel coverage is larger than UL channel coverage is one typical scenario of DL and UL channel coverage mismatch. The UE will suffer UL problems when it moves into the mismatch area. 

In a realistic network, these symptoms may be tolerated to a certain level. These symptoms may indicate a real problem when combined with other factors such as frequency of symptoms, duration of symptoms, or affected population.

The following inputs may be used for the identification of the problem scenarios:

· UE measurements
· Performance measurements
· Alarms, other monitoring  information e.g. trace data
UE measurements are sent within UE measurement reports and they may indicate the capacity and coverage problem. 

Capacity and coverage related performance measurements collected at the source and / or target eNB can be useful in detecting capacity and coverage related issues on the cell level. Minimizing Driver Test (MDT) or HO-related performance measurements may be used also in detecting capacity and coverage related issues on the cell level.
Alarms, other monitoring information e.g. trace data can be correlated to get an unambiguous indication of capacity and coverage problem.
4.5.3.2
Problem Solution

Capacity and coverage optimization function will aim at optimizing the parameters listed in Section 4.5.2 in such way to mitigate the problem scenarios discussed in Section 4.5.3.1.
4.5.4
PM
FFS.
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