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1   Introduction
A scenario description was agreed in [1]. In this document we discuss the possible solutions to the three included scenarios. We also include a text proposal in the annex covering the areas that we feel can be agreed at this moment.
2   Single compensating eNB deployment scenario

In this scenario, the cells of one eNB are reconfigured to replace the coverage of ES cells that are switched off.

The assignment of roles can be performed by OAM. This means that OAM configures which cells are ES cells that switched off to reduce the power consumption and which cells extended their coverage to compensate the cells that are switched off. OAM can also provide a set (or sets) of RF parameter configurations to all compensation cells. This is used when the compensation cells are reconfigured to provide coverage originally provided by the switched off ES cells. Since OAM is responsible for the coverage optimization, we believe OAM can use MDT measurements to verify the coverage in the different configurations (i.e. before and after switch off) if desirable. 

When compensating, the QoS of the compensating cell may be impacted. Therefore, it seems reasonable to involve the compensating cell in the decision.  One possible scheme for the switch off could therefore be: 

1. ES triggered in eNB A for cell A1

2. eNB A sends an inquiry to eNB B whether it can compensate A1

3. eNB B responds that compensation is possible.

4. eNB A switchs off cell A1, informs neighbours, eNB B compensates.

The ES cell may be switched on if the load in the compensating cell is too high. It is probably beneficial to restrict who is allowed to switch on the ES cell. This configuration could be done by OAM. We believe that eICIC can be used to reduce the impact on the UEs during the time the ES cell transits between dormant and active mode and vice versa. MLB may also be useful to gradually move users between the cells. 

If the scheme of compensation is used for ES, the coverage of the compensating cell will be modified. This may cause deteriorated performance for MRO in the neighbour cells. Therefore, it may be beneficial to notify neighbour cells about the coverage change. 
3   Multiple compensating eNBs deployment scenario

In this scenario, the cells of more than one eNB are reconfigured to replace the coverage of ES cells that are switched off. Similar to the previous scenario, OAM can be responsible for the role assignment and the alternative RF parameter configurations. In general, the same solution as in the previous section can be applied, with the difference that it may be necessary to provide multiple RF configurations depending on how many of the compensating eNBs can participate in the compensation.

This is illustrated in the following example:
1. ES triggered in eNB A for cell A1

2. eNB A sends an inquiry to eNB B and eNB C whether it can compensate A1

3. eNB B responds that compensation is possible. eNB C responds that compensation is not possible.

4. eNB A checks the configuration from OAM: can eNB B solely compensate for A1? 
In that case, eNB A switch off cell A1, informs neighbours, and asks eNB B to compensate.
4   Tx power optimization scenario

4.1   Discussion on the distributed solution

The solution presented in [2] relies on collecting RSRP measurement. This way, the knowledge of the power level in the cell can be collected. It is however important that enough statistics are collected in order to correctly understand the situation in all parts of the cell. Also, UE location can also be used, if available. This would be possible by using immediate MDT. 
Observation1: Enough measurements and possibly UE location is needed to guarantee that the adjustment does not create coverage hole. 
Another question is if measurements from neighbour cells are needed. Normally, the hysteresis in the mobility would allow for measurements in the overlapping area between two cells. Hence, we assume there is no need for transferring measurements between eNBs. MRO can be used to detect cases where the adjustment has been too aggressive and the overlap has been reduced too much. 
Observation2: We assume there is no need to transfer measurements between eNBs

In [1], the total transmit power is discussed. This is interesting when looking at the power consumption. But if negotiation is required, it is also possible to negotiate the power of the reference signals. This since we are primarily interested in adjusting the coverage in a controlled manner. There is some limited freedom for setting the power of the other channels, so even if we negotiate the reference power, the total power will most likely follow, but it may be beneficial to leave the optimisation of output power for data channels to the eNB internally.
Observation3: We propose to discuss whether the total power and RS power need to be negotiated.
4.2   A centralised solution

We believe that a similar solution as presented in [1] can be achieved by a centralized solution. This solution would rely on Immediate MDT measurements reported to OAM through the TCE. The possible benefit of using a centralized solution is that this solution would be able to re-use prediction tools located in OAM. One possible solution would be to use input from the MDT measurements to align the parameters used in such prediction tool. The benefit of this is that the prediction tool could be used to predict the impact in locations where no UE measurements exist.

Observation4: A centralized solution using immediate MDT is also possible

5   Conclusion

We propose that the text in the annex is agreed for inclusion in the TR.
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Annex – Text proposal

5.2.2
Solutions description 

The assignment of roles is performed by OAM. This means that OAM configures which cells are ES cells that switched off to reduce the power consumption and which cells are switched on to provide the coverage replacing the coverage of the cells that are switched off. OAM also provide a set of RF parameter configurations to all compensation cells. This is used when the coverage cells are reconfigured to provide coverage originally provided by the switched off ES cells.

By modifying the coverage, the MRO algorithm in neighbour cells may be impacted. It is FFS how to mitigate this.
– Unchanged text –

5.3.2
Solutions description 

The assignment of roles is performed by OAM. This means that OAM configures which cells are ES cells that switched off to reduce the power consumption and which cells are switched on to provide the coverage replacing the coverage of the cells that are switched off. OAM also provide a set of RF parameter configurations to all compensation cells. This is used when the coverage cells are reconfigured to provide coverage originally provided by the switched off ES cells. Multiple configurations may be defined, for example including scenarios where the compensation is achieved by different sub set of neighbouring compensation cells.

By modifying the coverage, the MRO algorithm in the neighbour cells may be impacted. It is FFS how to mitigate this.
– Unchanged text –

5.4.2
Solutions description 

It is possible to use a distributed scheme where an eNB use mobility measurement (and possibly MDT measurements) to let the UE collect measurements of the received power. There is no need to forward measurements between eNB. The need to negotiate changes of the transmit power between eNBs and which power to negotiate is FFS.

It is also possible to use a centralized approach where OAM performs the transmit power adjustment with the help of MDT measurements collected by the eNB and forwarded to OAM.
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