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1
Decision/action requested

Agree to pCR to TR32.834
2
References

[1] TR32.834 V1.1.0
[2] S5-113711 update the concept of Statistical ESM
3
Rationale

The additions of [2] have the consequence that policy based statistical ESM becomes almost identical to delegated ESM . This contribution unites the two concepts.

4 Detailed proposal

pCR to [1]:
	First change 


5.3
Concept 1: Statistical ESM
5.3.1
General description
To prepare energy saving activities load measurements are done for a significant time duration (typically a few weeks) in a BTS/eNB and cell specific way. Also other information like traffic measurements can be gathered as e.g. typical terminal capabilities (support of RATs) in a cell.

Remark: Which other measurements are used here is FFS.

These measurements deliver statistical data about the typical load situation during the day or the week, the presence of users and other data relevant for an energy saving decision.

Based on the analysis of the data time periods per BTS/eNB and per cell are identified when energy saving measures are possible. These time periods are used to activate/deactivate energy saving measures.

Further measurements are done to supervise the effects of the energy saving measures. This includes e.g. measurements about the load situation in RAT1.

Ahead of schedule reactivation of energy saving network elements may be needed by a network operator. It can be triggered when significant deviations from the statistics appear, e.g. based on load indicators of RAT1. 







Statistical ESM applies for NM centralized ESM architecture.
5.3.2.1
Operator control of Statistical ESM

In Statistical ESM the network operator 

-
activates via OAM the energy saving of a network element  (according to the determined schedule)

-
configures via OAM trigger points (e.g. load threshold crossing) when it wants to be notified

-
deactivates via OAM the energy saving of a network element. This is done at the – planned or ahead of schedule - end of an interval suitable for energy saving.
	Next changes


5.4
Concept 2 Delegated ESM
5.4.1
General description
In this energy saving concept the decisions about energy saving measures are taken by ESM functionality below Itf-N. The network operator provides the basic information needed for the ESM functionality to decide about energy saving measures.
This ESM concept applies to the EM-centralized OAM and distributed architecture for Inter-RAT ESM.

5.3.2.1
Operator control of Delegated ESM
In Delegated ESM the network operator can set policies for: 
-
Time period, during which energy saving is allowed

-
Which cells of different RATs are to be considered when an ES decision is made

-
Load thresholds to be considered for energy saving decisions

-
Which of the RATs present should be “ramped down” first, which second …

-
If the preference of the network operator is energy efficiency or service availability and/or quality of service or a compromise between these aspects.

Based on this information, potentially further information – e.g. the operational status of the candidate cell to take over - and the load in the network the ESM function controls the energy saving measures in the network elements. The network operator is informed about configuration changes which are triggered by the ESM function. 


	Next changes


5.6
Commonalities of concepts 
The concept 3 (load based trigger determination) can be applied as an addition to concept 2 (Delegated ESM).
	Next changes






	Next changes


6.2
Requirements for Concept 1 
REQ-32.834-CON-C1-01: 

The IRPAgent shall inform the IRPManager when the actual traffic deviates from a configured range. 
Note: the actual definition of traffic and its range is for further study.
	Next changes


6.3
Requirements for Concept 2

REQ-32.834-CON-C2-01
The IRPAgent should support a capability allowing the the IRPManager to configure one or more related RAT1 cells as the candidate cell(s) to take over the coverage when the RAT2 cell is performing energy saving.
REQ-32.834-CON-C2-02:
The IRPAgent should support a capability allowing the IRPManager to configure the time period during which inter-RAT energy saving is allowed.
REQ-32.834-CON-C2-03:
The IRPAgent should support a capability allowing the IRPManager to configure a traffic threshold of RAT2 and a time duration: If the traffic in the candidate RAT2 cells is below this threshold longer than this time duration, then the RAT2 cell is allowed to do energy saving.
REQ-32.834-CON-C2-04:
The IRPAgent should support a capability allowing the IRPManager to configure a traffic threshold and a time duration: If the traffic in the relevant active RAT2 cells is above this threshold longer than this time duration and the RAT2 cell is able to take over some of the traffic, then the RAT2 is allowed to end energy saving. 

REQ-32.834-CON-C2-05:
The IRPAgent should support a capability allowing the IRPManager to configure a traffic threshold and a time duration: If the traffic in the back-up RAT1 cell(s) is above this threshold longer than this time, then the RAT2 cell is allowed to end energy saving. 
	Next changes


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 IRP
	Add support for modelling of

Inter-RAT ESM thresholds

Time period during which Energy Saving is allowed

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

	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 changes


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 IRP
	Changes to support Inter-RAT ESM

	SON IRP
	Add support for modelling of

Inter-RAT ESM thresholds

Inter-RAT ES cell groups
Time period during which Energy Saving is allowed

	E-UTRAN NRM IRP
	-

	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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