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1
Decision/action requested

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

[1]
3GPP TS 32.834 Technical Specification Group Services and System Aspects; Study on OAM aspects of Inter-RAT Energy Saving; (Release 11), V1.1.0 Oktober 2011.
[2]
S5-113012 pCR TR 32.834 introducing restricted Energy Saving Level state
3
Rationale

The principle described in [2] was generally welcomed at SA5#79, but more work was regarded necessary to describe which challenge actually shall be tackled by the new ES level, how it is different to “full” energySaving and how different the energy consumption typically are in these two states.

This contribution addresses these topics. The justification and explanations described in the Rationale of [2] are not repeated in length. 

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.
To meet challenge 1 an energy saving level sleepModeWithRadioActive introduced.

To meet challenge 2 an energy saving level mediumEnergySavingMode is introduced. 

To meet challenge 3 an energy saving level sleepModeWithRadioInactive introduced additionally to sleepModeWithRadioActive. This allows to choose between faster reactivation (..RadioActive) or more energy saving (..RadioInactive).

To allow a smoother control of energy saving another intermediate level is proposed, named highEnergySavingMode. It represents another step below between mediumEnergySavingMode and sleepModeWithRadioActive.
Together with the switched off level - called offMode - , where only wake-up via OAM is possible, this gives the following levels, order by energy consumption, highest first, together with an estimation of the energy consumption at the level:

maxCapacity, 100%
mediumEnergySavingMode, 70%
highEnergySavingMode, 50%
sleepModeWithRadioActive, 30%
sleepModeWithRadioInactive, 5%
offMode, 1%
For more details please check the pCR below. To avoid duplication most of the material is only presented there. 

Note that two new procedures are introduced:  energy saving increase and energy saving decrease. 
4
Detailed proposal
It is proposed to modify Section 5.1 in [1] as follows
~~~ BEGIN pCR to 32.834~~~
	First change 


5.1
Energy Saving States

The energy saving state of a cell or a network element defined in 3GPP TS 32.551 [4] is enhanced to form a energy saving level, which offers a more fine-grained control of ES, but still a handable complexity  for Inter-RAT ESM:
Conceptually, a cell or a network element may be on one of the following levels with respect to energy saving, ordered by energy consumption (highest first):



maxCapacity (Mandatory):
All services available, maximum capacity provided.
mediumEnergySavingMode (mandatory):
All services available, capacity reduced.
highEnergySavingMode (optional):
All services available, capacity further reduced compared to mediumEnergySavingMode
sleepModeWithRadioActive (Mandatory):
No service is immediately available. Radio interface is active. Service request are received, are replied to and taken into account for a potential fast wake-up.
sleepModeWithRadioInactive (Mandatory):
No service is available. Radio interface is not active. Wake up is possible via network control. 
offMode (Mandatory):
No service is available. No service requests are received. Wake up is possible via OAM and takes more time than from  the sleep modes.
Here is a energy saving level transition diagram:

[image: image1]
Figure 5.1-1: Illustration of the energy saving levels and their transitions
Based on the above energy saving levels, a full inter-RAT energy saving solution includes two elementary procedures:

-
Energy saving increase (change from one energy saving level with higher energy consumption to a level with lower energy consumption, energySaving state)
-
Energy saving decrease (change from one level energy saving with lower energy consumption to a level with higher energy consumption )
Both procedures can be used to skip one or more levels.

When a cell is in energySaving levels sleepModeWithRadioActive, sleepModeWithRadioInactive, offMode it may be needed that neighboring cells pick up the load. However a cell in energySaving state shouldnot 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. 

A cell any energySaving level – especially in levels sleepModeWithRadioActive, sleepModeWithRadioInactive, offMode - 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 levels are valid for all architectures.
The estimated percentage of average energy consumption in an energy saving level state relative to the average energy consumption in the maxCapacity level shall be readable via Itf-N.

For control by the network operator it shall be possible to define via Itf-N that certain levels shall not be accessed.
By a network operator policy thresholds can be defined to control the change of the energy saving level. These threshold need to be supported for thresholds related to enter the levels sleepModeWithRadioActive, sleepModeWithRadioInactive, offMode and for threshold related to leave the levels maxCapacity, sleepModeWithRadioActive, sleepModeWithRadioInactive, offMode. The other transitions between levels can also be controlled by the NE itself which may continuously adapt its energy consumption to the current load. 
For the thresholds the following applies:

The decision to change between the levels maxCapacity, mediumEnergySavingMode, highEnergySavingMode, is made based on the traffic level in the cell.

Decision to change from one of the three upper levels to one of the lower three levels also takes traffic in candidate RAT1 cell(s) into account. The network operator can set the thresholds in a way that such a downward change should go directly to sleepModeWithRadioActive or sleepModeWithRadioInactive or offMode.

For wake up threshold the following applies:
Wake up condition for sleepModeWithRadioActive: 
Threshold crossed for number of users requesting a service within a configurable time.

Wake up condition for sleepModeWithRadioInactive: 
Threshold crossed for load in neighbouring same-RAT cells.

Wake up condition for offMode: 
Same as for sleepModeWithRadioInactive, plus threshold crossed for load in back-up RAT cells

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.
	Next change 


7.1.2.2
E-UTRAN NRM IRP
The E-UTRAN NRM IRP is used by E-UTRAN ESM to support the following

-
Desired Energy Saving level (for centralized architecture only)
-
Actual Energy Saving level
-
ES Coverage relations (only from E-UTRAN cell to E-UTRAN cell)
This IRP is only valid for E-UTRAN. Only ES Coverage relations between E-UTRAN cells are supported.

These attributes are only needed for a cell which will enter Energy Saving levels lower than maxCapacity, this means that they are only valid for RAT2.
Conclusions:

The E-UTRAN NRM IRP must be improved to allow Inter-RAT ES Coverage relations and to introduce the energy saving level.

	Next change 


7.1.2.3
E-UTRAN Performance Measurements
E-UTRAN Performance Measurements contains Energy Saving indications for RRC failure and cell unavailability. This allows Energy Saving to be counted as a planned event, not a failure case.

These indications are only needed for a cell which will enter an Energy Saving level lower than maxCapacity, this means that they are only valid for RAT2.
Conclusions:

The special ES indications are also valid for UTRAN ESM, and therefore similar indicators should be added to the UTRAN Performance Measurements.
The special ES indications are not valid for GERAN ESM, because GERAN will not perform the role of RAT2.

	Next change 


7.1.3
Conclusion

The current solution for E-UTRAN Energy Saving Management can easily be extended to support Inter-RAT Energy Saving Management. The necessary changes are as follows.

	3GPP IRP
	Changes to support Inter-RAT ESM

	SON Policy NRM IRP
	Add support for modelling of Inter-RAT ESM thresholds

	E-UTRAN NRM IRP
	Add isESCoveredBy attributes to the Inter-RAT relations
Add energySavingLevel attribute

	UTRAN NRM IRP
	Add support for modelling of

Desired Energy Saving state

Actual Energy Saving state

Inter-RAT ES Coverage relations (from UTRAN cell to GERAN cell)

	UTRAN Performance Measurements
	Add Energy Saving indications for RRC failure and cell unavailability


	Next change 


7.2.3
Conclusion

The current solution for E-UTRAN Energy Saving Management can easily be extended to support Inter-RAT Energy Saving Management. The changes needed are 
	3GPP SON Policy NRM IRP
	Add support for modelling of

Inter-RAT ESM thresholds

Inter-RAT ES cell groups

	E-UTRAN NRM IRP
	Add energySavingLevel attribute

	UTRAN NRM IRP
	Add support for modelling of

Desired Energy Saving state

Actual Energy Saving state

-

	UTRAN Performance Measurements
	Add Energy Saving indications for RRC failure and cell unavailability


Note: Bold font indicates difference to conclusion in 7.2.2 , a bold dash “-“ a change neede in 7.2.2, but not needed in this solution.

	End of changes
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