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Abstract of the contribution: provides some additional evaluations for energy efficient deployment options using network sharing and for energy efficient deployment options using scheduled communications.
Discussion
For the two deployments options it is considered what is feasible or already available for deployments and what enhancements might be done for enabling not yet supported deployments. Additions for the evaluation clauses of TS 23.866 are proposed as below.
Proposal
5.3
Scenario: Energy Efficiency by Network Sharing
5.3.1
Scenario description
The scenarios described here use the network sharing features for gaining energy efficiency.

In rural areas with lower dense of population PLMNs may need to provide coverage. However already the minimum configuration may provide more resources than actually needed. For such scenarios it can be advantageous when different PLMNs share network resources for covering such areas with low traffic.

In urban areas each PLMN may need its own capacity to serve the urban area. However when the capacity per site is scalable, e.g. in number of sectors or frequencies, then sharing may also help to improve energy efficiency as the combined traffic of multiple PLMNs should have a lower variance than the traffic of each individual PLMN. Therefore the maximum peak capacity per shared site could be lower.

Another variant is to share dynamically. During the time of the day with high traffic the PLMNs may want to use their own capacity and coverage. During the time of the day with low traffic every single PLMN may need only low capacity. The sharing may be done only during the low traffic time. 

5.3.2
System enhancements

The scenarios with static sharing don’t provide any new system or signalling specifics and may be accomplished by configuring already specified network sharing features.

The more dynamic sharing may need enhancements of the procedures that enable energy saving by inter-RAN-node mechanisms for use with multiple PLMNs.

5.3.3
Evaluation

Network sharing features as already specified may be deployed for gaining energy efficiency without any need for modifying or enhancing that sharing features. Enhanced sharing features like described above may be considered during the definition of inter- or intra-RAT energy saving. Basically it would need to be enabled for inter-PLMN scenarios.
The use of such sharing approaches may depend on regional, legal or licence conditions that may determine permission or obligations for network sharing in general.

The variant of dynamic sharing may cause peaks in signalling traffic during the change between sharing and non-sharing configurations.

5.4
Scenario: Energy Efficiency by Scheduled Communications

5.4.1
Scenario description
RAN developed approaches with inter-RAT energy saving. There may be however devices that are single RAT, e.g. some devices for machine type communications. Those devices cannot move to another RAT, but may need to communicate only during regular intervals, like considered under time controlled communications for MTC.

So far there is no feature “time controlled” specified for MTC or otherwise. It may be however assumed that the network could determine whether in some area there are only such single RAT devices that do not need to communicate. Or that have only low priority. The scheduling of deactivating a RAT may be supported by the knowledge about business hours for an industrial or office area/building. So devices that are less important, e.g. that serve some appliances, may lose communications. More mission critical devices may be assumed to have multi-RAT capabilities.

5.4.2
System enhancements

A scheduled RAT switch-off/on may happen controlled by O&M without any system enhancements needed. This approach may be improved by the network determining whether there are only low priority or other single-RAT devices that tolerate a RAT switch-off. For time controlled devices the time-control information may needs to be aligned with the switch-off period. Preferably the indication is by the RAT, e.g. a broadcast indication of the switch-off time so that e.g. time-controlled MTC devices can schedule their transmissions accordingly.

5.4.3
Evaluation

As it is not considered in the scope of this study to define such communications feature or change UE behaviour the usage of this deployment scenario depends on the introduction of scheduled communications like studied under M2M scenarios. When such a feature will be defined it should be considered to also enabling its applicability for energy efficiency purposes.
Legal obligations might prevent switching off RATs, e.g. due to potential emergency services.
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