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1
Decision/action requested

It is requested to discuss this issue and agree on pCR to TR 32.834
2
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3
Rationale

For the Inter-RAT ESM work item it is important to find solutions for the following challenges:
1) The switched-off RAT might cause a lack of service capabilities or reduced service quality in the remaining RAT(s). Therefore, if this situation occurs it is desirable that the switched-off RAT could be quickly re-activated without service quality disruption.
2) It may be possible that there are UEs which are only able to connect to the RAT2 that may be switched off. These UEs lose the possibility to access emergency services or issue important alarms when that RAT2 cell is switched off. Therefore, in this situation it is benefitial to have a kind of ‘intermediate’ energy saving state where the RAT2 cell could be optimized for low power consumption when only a very limited critical set of emergency/alaram services are supported.
3) Upon traffic increase in the remaining RAT(s) the switched-off RAT2 cells should be reactivated via carefully selection procedure in order to activate best possible RAT2 cells that solve the traffic increase in the active RAT cell(s) in most efficient way with respect to energy consumption and service quality. In this situation it is also desirable to have a kind of ‘intermediate’ energy saving state for the RAT2 cells in order to make proper and optimal decisions for their full activation.
The current text of clause 5.1 in [1] proposes two energy saving states, i.e. energySaving which means “NE is almost completely switched off, providing only functions and interfaces for being waked-up again” and notEnergySaving which means “NE is completely switched on”. In order to resolve the challenges 1) to 3) above it is recommended to have an restrictedEnergySavingLevel state as illustrated in the figure below:
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Figure Illustration of the energy saving states
Defining a required set of functionalities for the restrictedEnergySavingLevelstate might be very difficult, if not impossible, as it depends on which challenge has to be met in this state (e.g. from the example challenges mentioned above or from future challenges). From ES management standardization point of view it is regarded as sufficient that the estimated energy consumption in the restrictedEnergySavingLevel state at low load relative to the energy consumption in the notEnergySaving state at high load can be read by the network operator, together with a list of services that are supported in the restrictedEnergySavingLevel state (the rest of the services are diverted to other RATs).

Here are some examples how the restrictedEnergySavingLevelstate can be defined in relation to the challenges presented above:
a) In restrictedEnergySavingLevelstate the RAT2 cell supports only the bare minimum of services e.g. emergency/alarms (the remaining services are diverted to other RATs) and has X% of power consumption when compared with notEnergySaving state. In this way the challenge to support some critical set of service and still have ES can be met and additionally quick re-activation of the full service support challenge can be met.
b) In restrictedEnergySavingLevel state the RAT2 cell does not support any basic service (all services are diverted to other RATs) but supports only basic signalling features e.g. system information signalling, mobility related signalling, etc. to perform a kind of probing how much traffic can be attracted by a particular RAT2 cell. This state has Y% of power consumption when compared with notEnergySaving state. In this way the challenge to select only the best/optimal RAT2 cells for switch ON can be met additionally quick re-activation of the full service support challenge can be met.
c) In restrictedEnergySavingLevelstate the RAT2 cell does not support any basic service or signalling features while it supports only passive measurement and some X2/S1 functionalities that assist the evaluation of how much traffic can be attracted by a particular RAT2 cell and has Z% of power consumption when compared with notEnergySaving state..In this way the challenge to select only the best/optimal RAT2 cells for switch ON can be met.
Note that the restrictedEnergySavingLevel has as a consequence two new actions e.g. energy saving increase and energy saving decrease. If the restrictedEnergySavingLevel state is not supported than the original two states and actions remain.
4
Detailed proposal
It is proposed to modify Section 5.1 in [1] as follows
~~~ BEGIN pCR to 32.834~~~
5.1
Energy Saving States

The following energy saving states of a cell or a network element defined in 3GPP TS 32.551 [4] are identified to be re-used for Inter-RAT ESM:
Conceptually, a cell or a network element may be on one of these two states with respect to energy saving:

-
notEnergySaving state

-
energySaving state
- 
restrictedEnergySavingLevel
This is illustrated in Figure 5.1-1 below:
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Figure 5.1-1: Illustration of the different energy saving states
Based on the above energy saving states, a full energy saving solution includes the following elementary procedures:

-
Energy saving activation (change from notEnergySaving to energySaving state and from restrictedEnergySavingLevel to energySaving state)
-
Energy saving deactivation (change from energySaving to notEnergySaving state and from restrictedEnergySavingLevel state to notEnergySaving state)
-
Energy saving increase action (change from notEnergySaving to restrictedEnergySavingLevel state)

-
Energy saving decrease action (change form energySaving to restrictedEnergySavingLevel state)
When a cell is in energySaving state it may be needed that neighboring cells pick up the load. However a cell in energySaving state cannot cause coverage holes or create undue load on the surrounding cells. All traffic on that cell is expected to be drained to other overlaid/umbrella cells before any cells moves to energySaving state. 
The following information should be defined as system property of an NE and be readable via Itf-N:

a) Estimated percentage of average energy consumption in the restricted EnergySaving Level state relative to the average energy consumption in the notEnergySaving state.

b) The list of supported services in restricted EnergySaving Level state.

A cell in restrictedEnergySavingLevel state is not considered a cell outage or a fault condition. No alarms should be raised to the IRPManager for any condition that is a consequence of a NE moving into restrictedEnergySavingLevel state.

A cell in energySaving state is not considered a cell outage or a fault condition. No alarms should be raised to the IRPManager for any condition that is a consequence of a NE moving into energySaving state.
These energy saving states are valid for all architectures.
The following energy saving state of a cell or a network element defined in 32.551 is identified to be not re-used for Inter-RAT ESM:
“compensatingForEnergySaving”.

Reason: This state is only valid for capacity-limited use cases, and therefore this concept is not considered in this study.
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