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Rationale 
Currently there is IOC esPolicies in TS 32.522. This IOC has two thresholds for ES activation (load+timer in cell, load+timer in candidate cells), one for deactivation (load+timer in candidate cell). 

So an analoguous IOC is needed for inter-RAT ES. For LTE cells, instead of load thresholds it is proposed to use available capacity thresholds, because available capacity is a more universal term; for UMTS and GSM cells, the load thresholds are proposed to reuse the load defined in UMTS and GSM specs (3GPP TS 25.413 and 48.008). 

Here is how a suitable IOC could look like: 

5.3.x
interRatEsPolicies

5.3.x.1
Definition
This IOC represents the inter-RAT energy saving policies information. This object class is valid in a distributed ES architecture or in an EM-centralized ES architecture.
5.3.x.2
Attributes
	Attribute name
	Support Qualifier
	Read Qualifier
	Write Qualifier

	interRatEsCellLoadParameters
	M
	M
	M


Information attribute definitions

5.5.1
Definition and legal values

Table 5.5.1.1 defines the attributes that are present in the Information Object Classes (IOCs) of the present document.

Table 5.5.1.1: Attributes definitions and legal values

	Attribute Name
	Definition
	Legal Values

	…
	
	

	interRatEsCellLoadParameters
	[General comments, I guess we need to have different load threshold for DL and UL]

This attribute allows to define the load thresholds (each including a timer how long the threshold needs to have been crossed) for both DL and UL which trigger inter-RAT Energy Saving.

The attribute is a list of threshold sets, which apply for a specific inter-RAT combination. Each entry in the list contains:

· originalRAT (only needed when interRatEsPolicies is contained in SubNetwork IOC)
· candidateRAT

· interRatESActivationOriginalCellLoadParameters

· interRatESActivationCandidateCellsLoadParameters

· interRatESDeactivationCandidateCellsLoadParameters

Each *LoadParameters elements consist of two parts: a threshold and a time duration.

The load in interRatESActivationOriginalCellLoadParameters is defined as the following based on the type of the original RAT;
· in case the “originalRAT” is “LTE”

The load for DL, is “100 – ‘Capacity Value’ of the ‘Composite Available Capacity Downlink’”,see 3GPP TS 36.423[7]);
The load for UL, is “100 – ‘Capacity Value’ of the ‘Composite Available Capacity Uplink’”,see 3GPP TS 36.423[7]).
· in case the “originalRAT” is “UMTS”;

The load for DL, is “Load Value” of the “Downlink Cell Load Information’”, see 3GPP TS 25.413[x]);
The load for UL, is “Load Value” of the “Uplink Cell Load Information’”, see 3GPP TS 25.413[x]).

The load in interRatESActivationCandidateCellsLoadParameters and interRatESDeactivationCandidateCellsLoadParameters is defined as the following based on the type of the candidate RAT;
· in case the “candidateRAT” is “UMTS”
The load for DL, is “100 – (100 - ‘Load Value’) * ‘Cell Capacity Class Value/100’ of the ‘Downlink Cell Load Information’”, see 3GPP TS 25.413[x]);

The load for UL, is “100 – (100 - ‘Load Value’) * ‘Cell Capacity Class Value/100’ of the ‘Uplink Cell Load Information’”, see 3GPP TS 25.413[x]).
· in case the “candidateRAT” is “GSM”
The load for DL, is “100 – (100 - ‘Load Value’) * ‘Cell Capacity Class Value/100’ of the ‘Downlink Cell Load Information’”, see 3GPP TS 48.008[y]);

The load for UL, is “100 – (100 - ‘Load Value’) * ‘Cell Capacity Class Value/100’ of the ‘Uplink Cell Load Information’”, see 3GPP TS 48.008[y]).

If the load of both DL and UL are below their respective activation threshold longer than the time duration, then ES activation can take place.

If the load of either DL or UL is above their respective deactivation threshold longer than the time duration, then ES deactivation has to take place.
	originalRAT / candidateRAT:

Enumerated: LTE, UMTS, TDSCMA, CDMA, GSM, …
interRatESActivationOriginalCellLoadParameters / interRatESActivationCandidateCellsLoadParameters / interRatESDeactivationCandidateCellsLoadParameters:

Structure: 
{LoadThresholdDL, LoadThresholdUL, time duration}

LoadThresholdDL, LoadThresholdUL: Integer 1..100 (representing a percentage)

timeDuration: Integer in units of seconds

	…
	.
	


Containment of this IOC would be the same as for IOC esPolicies. Additionally containment in IOC UtranGenericCell and NodeBFunction (both TS 32.642) is possible. 

Here is an example how this list would look like for the “classical” case, that there is an LTE cell overlayed by an UMTS cell which itself is overlaid by a GSM cell:
EUtranGenericCell contains interRatEsPolicies instance with the following content:

	Attribute Name
	Substructure level 1
	Substructure level 1
	Substructure level 3
	Value

	interRatEsCellLoadParameters
	
	
	
	

	
	List entry #1
	
	
	

	
	
	originalRAT
	
	LTE

	
	
	candidateRAT
	
	UMTS

	
	
	interRatESActivationOriginalCellLoadParameters
	load ThresholdDL, load ThresholdUL, time duration
	90%,
70%,

300s

	
	
	interRatESActivationCandidateCellsLoadParameters
	load ThresholdDL, load ThresholdUL, time duration
	50%,

60%,

300s

	
	
	interRatESDeactivationCandidateCellsLoadParameters
	load ThresholdDL, load ThresholdUL, time duration
	30%,

20%,

60s


Remark: The is not set of thresholds defined for LTE-GSM because no direct transfer from LTE to GSM is foreseen. 
UtranGenericCell contains interRatEsPolicies instance with the following content:

	Attribute Name
	Substructure level 1
	Substructure level 1
	Substructure level 3
	Value

	interRatEsCellLoadParameters
	
	
	
	

	
	List entry #1
	
	
	

	
	
	originalRAT
	
	UMTS

	
	
	candidateRAT
	
	GSM

	
	
	interRatESActivationOriginalCellLoadParameters
	load ThresholdDL, load ThresholdUL, time duration
	70%,

60%,

300s

	
	
	interRatESActivationCandidateCellsLoadParameters
	load ThresholdDL, load ThresholdUL , time duration
	50%,

45%,

300s

	
	
	interRatESDeactivationCandidateCellsLoadParameters
	load ThresholdDL, load ThresholdUL, time duration
	30%,

40%,
60s


Remark: 
If – like this scenario UMTS - a RAT is both “originalRAT”, i.e. overlaid by another RAT, and “candidateRAT”, i.e. overlaying another RAT, the the following rule is valid:
Threshold in interRatEsActivationOriginalCellLoadParameters must be higher for an originalRAT than 
threshold in interRatEsActivationCandidateCellsLoadParameters for the same RAT as candidateRAT for all cells to which the interRatEsPolicies apply.
Otherwise this RAT could go into energy saving before the cell overlaid by this RAT.
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Proposal
See CR in S5ESM0054 (with similar content as in clause 2 of this document).
_______________________________________________
