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1
Decision/action requested

Agree on the requirements related to ES for introduction into TR 32.826.
2
References

[1] TR 32.826 v0.5.0. “Study on Energy Savings Management”.
3
Rationale
In order to prevent overlapping/overlaid cells from switching off and on autonomously without co-ordination there has to be some OAM control introduced.
The pupose of this contribution is to discuss some scenarios and requirements to cover those scenarios.
4 Detailed proposal
Text Proposal for TR 32.826
	1st Modified Section


5.1 Energy Savings Management (ESM) concept

Intra-LTE energy saving solution for cells with redundant coverage belonging to different eNBs:


[image: image1]
Fig. 1: Cells with redundant coverage belonging to different eNBs

The yellow cells 1 and 2 correspond to "umbrella cells" with wide coverage, and the green cells are cells with smaller coverage for particular areas (roads, hotspots etc). Cell 5 covers an area partly covered by cell 1 and partly by cell 2.

In such topology a cell switch off done by an individual eNB will necessarily have an impact on the load situation in other eNBs. E.g. if eNB3 switches off cell 3, the load will be transferred to cell 1 (eNB1). And even in the case where eNB3 only switches off when no UE is connected, the new calls that would normally have been handled by eNB3 will need to be handled by the eNB1. In case of switch off due to energy saving reason, it is assumed that the existing load is transferred prior to the actual cell switch off.
In order to efficiently manage and control switching off/on cells without compromising coverage, these cells may be organised by O&M in a Hierarchical Cell Structure, seldom busy (temporary cell), busy (standard traffic cell), always on (umbrella cell)..

seldom busy (temporary cell) – Are cells that are deployed in places like stadiums, Malls where the traffic peaks only during certain events.

busy (standard traffic cell) – this is a cell in a downtown area or metro area where there is constant traffic and very few low or no traffic areas.

always on (umbrella cell) – these covers a wide area and overlap many different cells.

Using traffic patterns and geographical information it will be useful to identify the cells as above. When the eNB determines whether it should shutdown the above definition of the cells will help the operator to set appropriate policies..

Examples: This energy savings should be implemented in those areas where it is preferable, in times of low traffic to handover traffic to the unmbrella cell in a co ordinated manner. Business/industrial parks that have high traffic volume in the week but low to zero traffic during the weekend and in the evening, Cell Sites covering sports stadiums that have little traffic when there are no events apply to the scenarios discussed here.
For simplicity we consider that cell 1 is controlled by eNB1, cell 2 controlled by eNB2, cell 3 controlled by eNB3, etc.

Simple case


[image: image2]
Fig. 2: Simple case

The covered area of cell 3 is entirely redundant with cell 1's coverage. Cell 3 is configured by O&M as subordinated to cell 1.

If the Energy Saving for cell 1 is not enabled (i.e umbrella cell cannot switch off) in eNB1, the cell 3 in eNB 3 may perform autonomous switch off.

If the Energy Saving for cell 1 is enabled in the eNB1, the cell should follow the energy saving indication from its umbrella cell as configured by OAM.

When the cell 3 switches off autonomously (based on policy set by IRP Manager or other internal information like load etc), IRPAgent sends a notification to the IRP Manager informing that the cell is going to be switched off .
When the cell 3 switches on again, eNB3 (based on policy set by IRP Manager or other internal information like load balancing etc), IRPAgent sends a notification to the IRP Manager informing that the cell has switched back on.
3.2 Overlapping case

[image: image3]
Fig. 3: Overlapping case

Cell 5 is a small cell partly overlapping cell 1 and partly overlapping cell 2. Cell 5 is configured by O&M as subordinated to cell 1 and cell 2.
If the Energy Saving is not enabled for cell 1 in the eNB1 and eNB 2, the cell 5 may perform autonomous switch off as long as energy savings is enabled on that cell regardless of the  any centralized control form OAM.

If the Energy Savingis enabled for cell 1, eNB1 and/or cell 2 in eNB2, the cell should follow the energy saving indication from the umbrella cells according to O&M configuration. Of course, in case an umbrella cell indicates "Energy Saving Not Allowed", the subordinated cell should not switch off.

Interaction with other SON features

A switched off cell is not considered a cell outage or a fault condition. All traffic is expected to be drained and handover to other umbrella cells before any switch off occurs. Cell outage compensation algorithms or self healing will not be initiated in neighboring cells as a result of the switched off cell. All alarms associated with the switched off cell should be suppressed except the indication that the cell is switched off.
	End of 1st Modification


	2nd Modified Section


7.5
Requirements

REQ_ESM_CON_001 The IRPManager shall be able to monitor how the network and the user service quality are influenced by energy savings function.

REQ_ESM_CON_002 The IRPManager shall be able to configure energy saving function related parameters.

REQ_ESM_CON_003 The IRPManager shall be able to monitor the performance of the energy savings function.
REQ_ESM_CON_004 The IRPAgent shall support a capability allowing the IRPManager to initiate energy saving activation procedure to one or multiple network elements.
REQ_ESM_CON_005 The IRPAgent shall support a capability allowing the IRPManager to initiate energy saving deactivation procedure to one or multiple network elements.
REQ_ESM_CON_xxx IRPAgent shall allow the IRPManager to classify the Hierarchical Cell Structure and identify the cells as 
· temporary cell (seldom busy)

· standard cell (busy traffic area)

· Umbrella cell (always on).
REQ_ESM_CON_xxx The IRP Agent shall be able to allow the IRPManager to “whitelist” a list of cells to prevent them from switching off autonomously.  (Example – umbrella cells may fall under this category).

REQ_ESM_CON_xxx  IRPagent shall allow the IRPManager to configure the policy for deactivation/activation of other SON features associated with automatic switch-off  of cells (automatic HO-adjustment of neighbor sites, Load Balancing, cell/service outage detection & compensation, mitigation of unit outage). Note: there can be a general policy with some specific rules defined to achieve this.

REQ_ESM_CON_xxx  IRPAgent shall allow the IRPManager to query for all switched off cells in the network under its domain. This is required when calculating cell availability KPIs as switched off cells should not be considered outage conditions. 

	End of modifications
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