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1
Decision/action requested

Agree to move the proposed pCR to draft TS 32.551
2
References

[1] draft TS 32.551 V0.1.0 Study on Energy Saving Management, Concept and Requirement
3
Rationale

It is very difficult for the still active nodes to assess if user distribution and their service requests or used load  require a reactivation of sleeping cells. Efficient reactivation is crucial to the acceptance of energy saving functionality, especially in scenarios where sudden load increase goes together with high urgency like in case of emergencies and accidents. Insufficient disposal of network resources in such cases would be very bad for the reputation of a network operator.
To overcome this it is proposed to “keep an ear open” during the sleep mode (energy saving state). Sleeping cells in this “sensor mode” shall listen to user requests on RACH channels of active cells. The information about the channels to be monitored comes from either message exchange via the X2 interface or via the Itf-N interface. Based on this, the network element either decides on its own to wake up again (below Itf-N architecture) or sends a notification via Itf-N to indicate its proposal to wake-up again (above Itf-N architecture).
Based on its network know-how a network operator should have the choice do decide, whether a cell which goes into or is in energy saving state should be “fully sleeping” or in sensor mode, i.e. to target either maximum energy savings with restricted reactivation possibilities or go for slightly reduced energy saving with better wake-up performance.
A more reliable reactivation of sleeping cells will allow a more “aggressive” switch off procedure, thereby contributing to compensate the slightly higher energy consumption of the sensor mode.

4 Detailed proposal
	1st modified section in 32.551


4.1
Energy Savings Management (ESM) concept

The following ESM concepts can apply to different RATs, e.g., UMTS and LTE. Nevertheless some of these ESM concepts may be limited to specific RATs and network elements, and specific solutions may be required for them.

4.1.1
Fundamental concepts

Two energy saving states can be conceptually identified for a network element:
Conceptually, a network element may be on one of these two states with respect to energy saving:

· notEnergySaving (No-ES)  state: the default state in peak-traffic situation, with no specific energy saving in progress.

· EnergySaving (ESaving) state : in an off-peak-traffic situation, some functions of a network element are powered-off or restricted in resource usage in other ways, whereas the network element is still controllable.

Two modes are possible in the EnergySaving (ESaving) state 
· Full sleep mode  : The radio part of the cell is completely switched off.
· Sensor mode: The transmitting radio part of the cell is switched off, the receiving radio part of the cell is not switched off. The cell in sensor mode listens to the RACH traffic of RACH sequences of the still active cells which supply coverage for the area of the cell in energySaving cell,
Based on the above energy saving states, a full energy saving solution includes two elementary procedures:

· Energy saving activation: The procedure to switch off a cell or restrict the usage of physical resources for energy saving purposes. As a result, a specific network element is in energySaving state.
· Energy saving deactivation: The procedure to switch on a cell or resume the usage of physical resources in order to satisfy increasing service/QoS requests.
	Next modifications to TS 32.551


5.1
Requirements

	Identifier
	Definition
	Impact on Itf-N for ES-above-Itf-N architecture
	Impact on Itf-N  for ES-below-Itf-N architecture

	REQ-32.1-CON-01
	The acceptable impact on services shall be determined based on operator’s policy.

Remark: What exactly is meant with “operator’s policy”, what impacted services could be and what the consequences of not meeting the policy may be needs further discussion.
	No
	Yes

	REQ-32.551-CON-02
	The IRPManager shall be able to monitor how the network and the user service quality are influenced by energy savings function
	Yes                              Yes

New measurements may be needed because of this requirement

	REQ-32.551-CON-03
	IRPManager shall be able to monitor the performance of the energy savings function.
	Yes                              Yes

New measurements may be needed because of this requirement

	REQ-32.551-CON-04
	The IRPAgent shall support a capability allowing the IRPManager to retrieve energy consumption information for each of its managed NEs.
	Yes                             Yes

New measurements may be needed because of this requirement

	REQ-32.551-CON-05
	The IRPAgent should support a capability allowing the IRPManager to configure for each of its managed NEs the period of time for which energy consumption information will be provided.
	Yes
	Yes

	REQ-32.551-CON-06
	The IRPManager shall be able to initiate energy saving compensation on network elements. 
This requirement applies for the use case capacity limited network, for other use cases it is FFS.
	Yes
	No

	REQ-32.551-CON-07
	IRPManager shall be able to enable and disable energy saving for a selected part of the network.
	No
	Yes

	REQ-32.551-CON-08
	The IRPAgent shall support a capability allowing the IRPManager to initiate energy saving activation procedure to one or multiple network elements.
	Yes
	No

	REQ-32.551-CON-09
	When a NE is "switched off" due to Energy savings purposes the IRPAgents shall not consider a "switched off" NE as a fault, and no alarms shall be raised to the IRPManager for any condition that is a consequence of a "switched off" NE. 
	Yes
	Yes

	REQ-32.551-CON-10
	The IRP Agent shall be able to allow the IRPManager to “whitelist” a list of cells to prevent them from switching off. 
	No
	Yes

	REQ-32.551-CON-11
	The  IRPAgent shall allow the IRPManager to query for all switched off cells in the network under its domain. 
Remark: The reason for the switching off can be ES or something else.
	Yes
	Yes

	REQ-32.5511-CON-12
	The IRPAgent shall support a capability to notify the IRPManager when a cell goes into or out of energy saving mode (switched off/, switched on, switched to dormant etc). 
	Yes
	Yes

	REQ-32.551-CON-13
	The IRPAgent shall notify the IRPManager when a cell fails to re-start as a result of a switch-on due to energy saving.
	Yes
	Yes

	REQ-32.551-CON-14
	The IRPAgent should support a capability allowing the IRPManager to configure a cell traffic load threshold to be used for the decision if a network element goes into energy saving state. 
	No
	Yes

	REQ-32.551-CON-15
	The IRPAgent should support a capability allowing the IRPManager to configure a cell traffic load threshold to be used for the decision if a network element goes out of energy saving state.
	No
	Yes

	REQ-32.551-CON-16
	The IRPAgent shall support a capability allowing the IRPManager to configure if a cell in energySaving state shall use the fullSleep mode or the sensor mode.
	Yes
	Yes

	REQ-32.551-CON-17
	The IRPAgent shall support a capability to inform the IRPManager about a load situation where a reactivation of a cell in energySaving state seems appropriate.
	Yes
	No

	REQ-32.551-CON-18
	The IRPAgent should support a capability allowing the IRPManager to configure which RACH sequences and which allowed RACH uplink access time intervals shall be monitored by a cell in energySaving state with sensor mode.
	Yes
	Yes


Remark: Yes in both ES-Above-ItfN and ES-Below-ItfN architecture does not imply that the same solution is fulfilling the requirement for both architectures.
	End of modifications to TS 32.551















































































































































