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Decision/action requested

Agree to pCR to TR32.834
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Rationale

[1] up to now contains no information which parts of the solutions are needed for which concepts. Such a mapping is added in this contribution. The structure of §7 in [1] was slightly changed in order to handle this easier.

4 Detailed proposal

pCR to [1]:
	First change 


7
Candidate solutions

7.1
General description

7.1.1
Re-use of E-UTRAN ESM solution for Inter-RAT ESM

7.1.1.1
Overview of E-UTRAN ESM solution

According to TS 32.103, E-UTRAN Energy Saving Management is implemented in the following IRPs

-
PM IRP (32.41x)
-
File Transfer IRP (for PM data upload) (32.34x)
-
Basic CM IRP (32.60x) or Bulk CM IRP (32.61x)
-
Kernel CM IRP (32.66x)
-
Notification IRP (32.30x)
-
SON Policy NRM IRP (32.52x)
-
Generic NRM IRP (32.62x)
-
E-UTRAN NRM IRP (32.76x)
-
E-UTRAN Performance Measurements (32.425)
7.1.1.2
Analysis of impacts to IRPs

The following clauses analyze how E-UTRAN Energy Saving Management is implemented in each IRP, and how each IRP may be impacted by Inter-RAT Energy Saving Management.

7.1.1.2.1
SON Policy NRM IRP
The SON Policy NRM IRP is used by E-UTRAN ESM to enable/disable ESM in a distributed ES architecture.
The SON Policy NRM IRP is used by E-UTRAN ESM to define ESM load thresholds in a distributed ES architecture or in an EM-centralized ES architecture.
This IRP was written for use with E-UTRAN SON functions, but is generic enough that it is valid for all Radio Access Technologies. No special E-UTRAN features are used by E-UTRAN ESM.

Conclusion: This IRP may be re-used for Inter-RAT ESM.

7.1.1.2.2
E-UTRAN NRM IRP
The E-UTRAN NRM IRP is used by E-UTRAN ESM to support the following

-
Desired Energy Saving state (for centralized architecture only)
-
Actual Energy Saving state
-
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 state, 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.

The ESM modelling in the E-UTRAN NRM IRP is also valid for UTRAN ESM, and therefore the UTRAN NRM IRP should model ESM in a similar style.
The ESM modelling in the E-UTRAN NRM IRP is not valid for GERAN ESM, because GERAN will not perform the role of RAT2.
Inter-RAT ES Coverage relations may be easily modelled as new isESCoveredBy attributes on the Inter-RAT relations.
7.1.1.2.3
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 Energy Saving state, 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.

7.1.1.2.4
List of IRPs without impact

The following IRPs are used by E-UTRAN ESM but no special E-UTRAN features are used by E-UTRAN ESM.

-
Performance Management IRP

-
File Transfer IRP
-
Basic CM IRP
-
Bulk CM IRP
-
Kernel CM IRP
-
Notification IRP
-
Generic NRM IRP
These IRPs are valid for all Radio Access Technologies.

Conclusion: These IRPs may be re-used for Inter-RAT ESM.

7.1.1.3
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

	3GPP SON IRP
	Add support for modelling of

Inter-RAT ESM thresholds

	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


7.1.1.4
Other issues

It would be very easy to add UTRAN-UTRAN ESM by adding a single isESCoveredBy attribute to the UTRAN-UTRAN relation. However, this is outside the scope of the current study.

7.1.2
Variant of re-use of E-UTRAN ESM solution for Inter-RAT ESM

7.1.2.1
Overview of E-UTRAN ESM solution

This is a solution which is very similar to the one described in clause 7.1. Therefore only the clauses with differences to sub-clauses of 7.1.2 are outlined in this following clause 7.2.2 . 
7.1.2.2
Analysis of impacts to IRPs

7.1.2.2.1
SON Policy NRM IRP
This IRP may be re-used for Inter-RAT ESM with the following addition:

An object class to describe which cells of different RATs belong to a energy saving group, i.e. which cells of a RAT 2 provide overlay or backup up coverage for which cells of a RAT 1.

7.1.2.2.2
E-UTRAN NRM IRP
See 7.1.2.2 with the exception that the ES coverag relation is not modelled in this NRM IRP.

7.1.2.3
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

	3GPP SON IRP
	Add support for modelling of

Inter-RAT ESM thresholds

Inter-RAT ES cell groups

	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.

7.2
Mapping of solutions to concepts

7.2.1
Mapping to concept 1 and 2

The changes listed in clauses and 7.1.1.3 and 7.1.2.3 are of different relevance for the different concepts. This is shown in table 7.2.1-1 .
	
	Relevant for
	
	

	Needed change
	Central Statistical ESM
	Delegated ESM

	Modelling of Inter-RAT ESM thresholds for ES decisions
	No
	Yes

	Modelling of Inter-RAT ESM thresholds for notification in case of traffic deviation
	Yes
	No

	Desired Energy Saving state in UTRAN NRM
	Yes
	No

	Actual Energy Saving state in UTRAN NRM
	Yes
	Yes

	Modelling of ES coverage relations (two possible variants)
	Yes
	Yes

	Add Energy Saving indications for RRC failure and cell unavailability
	Yes
	Yes


Table 7.2.1-1

7.2.2
Mapping to concept 3

Concept 3 introduces more information to be considered for deciding whether cell could can do energy saving activation. 
	
	Relevant for
	
	

	Needed change
	Central Statistical ESM
	Delegated ESM

	Extend policy with additional information for energy saving activation decision 
	No
	Yes


Table 7.2.2-1

	End of changes


_____________________________________________




































































































































































