Page 1



3GPP TSG SA WG5 (Telecom Management)
S5-120078
SA5#81, 06 February – 10 February 2012; Dresden, Germany

	CR-Form-v9.9

	CHANGE REQUEST

	

	(

	32.551
	CR
	0007
	(

rev
	1
	(

Current version:
	11.0.0
	(


	

	For HELP on using this form look at the pop-up text over the (
 symbols. Comprehensive instructions on how to use this form can be found at http://www.3gpp.org/specs/CR.htm.

	


	Proposed change affects:
(

	UICC apps(

	
	ME
	
	Radio Access Network
	X
	Core Network
	


	

	Title:
(

	The check of legacy cell access concept

	
	

	Source to WG:
(

	Intel

	Source to TSG:
(

	S5

	
	

	Work item code:
(

	OAM-IRET-ESM
	
	Date: (

	01/29/2012

	
	
	
	
	

	Category:
(

	B
	
	Release: (

	Rel-11

	
	Use one of the following categories:
F  (correction)
A  (corresponds to a correction in an earlier release)
B  (addition of feature), 
C  (functional modification of feature)
D  (editorial modification)

Detailed explanations of the above categories can
be found in 3GPP TR 21.900.
	Use one of the following releases:
R99
(Release 1999)
Rel-4
(Release 4)
Rel-5
(Release 5)
Rel-6
(Release 6)
Rel-7
(Release 7)
Rel-8
(Release 8)
Rel-9
(Release 9)
Rel-10
(Release 10)
Rel-11
(Release 11)
Rel-12
(Release 12)

	
	

	Reason for change:
(

	Section 4.3.5 in TR 32.834 lists a couple use case constraints that must be taken into consideration in Inter-RAT ESM in order to avoid the loss of services to UE. 

	
	

	Summary of change:
(

	Add a concept “the check of legacy cell access concept” that should be executed before a cell is entering the energy saving mode to address the Inter-RAT ESM use case constraints.

	
	

	Consequences if 
(

not approved:
	

	
	

	Clauses affected:
(

	4.7.3

	
	

	
	Y
	N
	
	

	Other specs
(

	
	X
	 Other core specifications
(

	TS/TR ... CR ... 

	affected:
	
	X
	 Test specifications
	TS/TR ... CR ... 

	(show related CRs)
	
	X
	 O&M Specifications
	TS/TR ... CR ... 

	
	

	Other comments:
(

	


	1st Modified Section


2
References

[7]
3GPP TR 32.824: " Study on OAM aspects of Inter-RAT Energy saving ".
	End of modifications


	2nd  Modified Section


4
Concepts and Backgrounds

4.1
Energy Savings Management (ESM) concept

4.1.4
The check of legacy cells access concept
The basic principle of Inter-RAT ESM is to use the legacy cells (e.g. GERAN, UMTS) to backup the LTE cells that are switched off at the off-peak hours for the sake of energy saving. Inter-RAT ESM has a couple constraints (see subclause 4.3.5 in TR 32.834 [7]) that must be taken into account in the activation of energy saving mode.

· UE capability constraint: refers to an UE that is not capable of accessing the legacy cells. For example, LTE only UE.
· UE location constraint: refers to an UE that does not have access to the legacy cells due to issues, such as radio signal impairments, coverage holes.  
The major concern derived from the above constraints is about the loss of services for an UE that may not be able to access the legacy cells if it’s serving LTE cell is switched off due to ESM. Therefore, Inter-RAT ESM should take into account both UE capability and UE location constraints prior to activating the energy saving mode of a LTE cell. After it was determined that energy saving is to be activated through triggers, such as the statistical load threshold crossing, this concept should be executed to check whether there are any UE that will lose services if the LTE cell is switched off.
If there are idle mode UE with ISR state = inactive, or connected mode UE that can’t perform Inter-RAT or Intra-RAT handover successfully. Then it may be up to the operator policy to determine if the LTE cell can enter the energy saving mode or not. For example, the policy can state that an eNB can enter the energy saving mode, only if there is no idle mode UE with ISR state = inactive, or if there are less than 3 idle mode UE with ISR state = inactive. One alternative is to inhibit Inter-RAT ESM, but to proceed with Intra-RAT ESM.    
4.1.4.1
UE location constraint
Most UE are in the idle mode, during the off-peak hours. These idle mode UE are primarily stationary, and should be camped on the same eNB as the one when they enter the idle mode last time. Therefore, the ISR (Idle mode Signaling Reduction) state can be used to indicate if the idle mode UE has the access to the legacy cells.
If the ISR is activated on an UE, it means that the UE is registered with both MME and SGSN. When the serving LTE cell is switched off, the UE is still registered at the GERAN/UTRAN cell, and can receive services. If the ISR is deactivated on an UE, it means that the UE is registered with MME in E-UTRAN only, and can’t receive services if the serving LTE cell is switched off.   
The ISR state information is available in MME. Each time an idle mode UE sends a TAU request to MME or a RAU request to SGSN, its ISR state along with the eNB where such UE is located will be updated. MME can have a table to show the number of UE along with their ISR states associated with each eNB. The following shows an example of ISR State table in MME. 

	eNB ID
	UE ID
	ISR State

	#1
	UE #1
	Active

	
	UE #2
	Active

	
	UE #3
	Inactive

	#2
	UE #10
	Active

	
	UE #15
	Inactive

	#5
	UE #20
	Active

	
	UE #22
	Active

	
	UE #3
	Inactive

	
	UE #18
	Active


The ISR state table will be refreshed, when any of the following conditions occur:

· If an UE fails to perform periodic TAU that means the UE has either powered off or moved outside the coverage area, then the entry of this UE should be removed from the table.
· If an UE performs periodic TAU, but fails to perform periodic RAU, then the ISR state should be changed to inactive.

· If it is discovered during the TAU that a new UE has entered the TA through eNB #1, then an new entry should be added to the table for eNB #1, and the ISR state should be inactive,
· If it is discovered during the TAU that an UE has moved from eNB #1 to eNB #2, then the entry of this UE should be moved from eNB #1 to eNB #2, and the ISR state should be inactive.
· If it is discovered that an UE in an eNB successfully performs RAU, then the ISR state of such UE should be changed to active.     

In the centralized ES, prior to activating the energy saving on a LTE cell, the OAM should query MME about the ISR state information for such LTE cell.
In the distributed ES, before a LTE cell is to enter the energy saving mode, it should send a notification to OAM to request the ISR state information for any UE that may have camped on the cell. The OAM, then queries MME about the ISR state information, and return them to the LTE cell.

If there are UE that are attached to a LTE cell (RRC state = RRC_CONNECTED), then the LTE cell should request these UE to perform Inter-RAT handover with appropriate handover cause value.

4.1.4.2
UE capability constraint
LTE only UE that are in idle mode should have ISR state = inactive, or no ISR state at all. Therefore, OAM can query MME to know if there are LTE only UE camped on the LTE cell.

If there are LTE only UE that are attached to a LTE cell (RRC state = RRC_CONNECTED), then the LTE cell should request the LTE only UE to perform Intra-RAT handover with appropriate handover cause value. 
	End of modifications
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