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Decision/action requested

Rediscuss and approve the addition of the time periods related ES policy management requirements to TS 32.551.
2
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3
Rationale

On reviewing the progress of Rel-10 ESM WI work, one open issue left in SA5 #72 meeting is that whether the following requirement [2] is desirable over Itf-N:
“The IRPAgent should support a capability allowing the IRPManager to configure time periods when a NE (or cell) is allowed to enter the energy saving state or to compensate energy saving of other NEs (or cells).”
During the e-mail discussion of post-SA5 #72 meeting [4], some negative comments are addressed that:
1. The requirement introduces another control mechanism besides enable/disable mechanism, and the possible interactions and interference between the two mechanisms shall increase exponentially.
2. Relying on the NMS to detect the network-wide factors and then create necessary schedule is a crude solution which will greatly reduce the benefit of energy saving function.
However, the requirement discussed here is not intended to correct an ES algorithm from a distrustful NE to a trustful NMS.It indeed talks about a distributed ES scenario with assistance of NMS-configured policy, in which the NE does the final trigger to let a cell go in or out of energySaving state. So far the basic ES trigger for a NE is to detect whether the current (real-time mode) cell load has passed a threshold for a certain time period.
On bullet 1, there’s no overlapping in control between the proposed requirement and enable/disable mechanism. The NMS can enable ES functions on demand for a network, a list of NEs or even a single NE. That means, during the enabling time period (distinguished by time stamps of ES enable/disable message), the ES function in the network continues to work in 24 hours per day, but one NE’s energy saving state is changed between energySaving and notEnergySaving alternately. On the other hand, the proposed requirement tries to identify, during the enabling time period, which smaller time periods are allowed to let a cell enter the energySaving state. The time period info is always bound to a cell or NE.
Then the question of bullet 2 comes: whether the NMS-created schedule (time periods to allow a cell to enter energySaving state) is necessary to be input to a NE for trigger enhancement?  It is foreseen that the basic ES trigger is not sufficient to make the correct decision for that it lacks of information to reflect future load trend of the cell. One typical case is, if the current cell load is detected to be under the threshold for 5 minutes, but the real load status in the next hour is still heavy (above the threshold), the NE should prohibit its cell from entering energySaving state.  
Therefore, there’s a requirement for the operator that NMS detects the historical load statistics data of a cell and create necessary schedule to allow the cell enter energySaving state. Only when the current time window falls into the time periods of a cell can the NE automatically trigger ES activation by load threshold judgement.  When the time window goes out of the time periods of the cell, the cell should go out of energySaving state with no other trigger. The mechanism of time periods may reduce the flexibility of automatic triggers for a distributed ES scenario, but it also reduces the occurrence of unnecessary ES activation/deactivation procedures or ping-pong effect between energySaving and notEnergySaving states, which has potential risk to the network performance and user experience. Although there are other network-wide factors for the NMS to create the schedule, such as network maintenance, sporting events, it’s proposed to focus this requirement on regular time period in a day, drawn from the historical load statistics of the cell.
It’s noted that, ES compensation is not an independent ES procedure and always happened together with ES activation, and only capacity limited network use case applies the scenario of ES compensation, to keep the requirement more accurate, it’s proposed to remove the description of ES compensation from the requirement.
Based on the above discussion, it’s proposed to add time period related ES policy configuration management requirement to TS 32.551 [1], the detailed proposal is addressed in section 4.
4 Detailed proposal
Text Proposal for TS 32.551[1]
	1st Modified Section


5.1
Requirements

REQ-32.551-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.

REQ-32.551-CON-02

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

REQ-32.551-CON-03

IRPManager shall be able to monitor the performance of the energy saving function.
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.
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.
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.
REQ-32.551-CON-07

IRPManager shall be able to enable and disable energy saving for a selected part of the network.
REQ-32.551-CON-08

The IRPAgent shall support a capability allowing the IRPManager to initiate energy saving activation/deactivation on one or multiple cells or network elements in the network.
REQ-32.551-CON-09

When a NE is in energySaving state the IRPAgents shall not consider the NE as a fault, and no alarms shall be raised to the IRPManager for any condition that is a consequence of an energySaving NE. 
REQ-32.551-CON-10

The IRP Agent shall be able to allow the IRPManager to define a list of cells to prevent them from going into energySaving state. 
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.
REQ-32.551-CON-12

The IRPAgent shall support a capability to notify the IRPManager when a cell goes into or out of energySaving state.

REQ-32.551-CON-13

The IRPAgent shall notify the IRPManager when a cell fails to re-start as a result of going out of energySaving state.
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 energySaving state. 
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 energySaving state.
REQ-32.551-CON-16

The system shall bring cells within one eNB into energySaving state in the most energy efficient sequence.

REQ-32.551-CON-17

A cell must not go into energySaving state until emergency calls or Wireless Priority Service calls in the cell are completed. Forcing handovers of such calls because of ES shall be avoided.

REQ-32.551-CON-18

The IRPManager shall be able to access location and coverage information for each of its managed NEs.

REQ-32.551-CON-19

The IRPAgent shall provide the capability to allow the IRPManager to configure one or more related cells as the candidate cells to take over the coverage when the original cell is going into energySaving state.
This requirement applies to the eNodeB overlaid use case.
REQ-32.551-CON-20

The IRPAgent shall provide a capability to allow the IRPManager to indicate cell outage of an overlay cell that is a candidate cell that can take over the coverage for another cell.
This requirement applies to the eNodeB overlaid use case.
REQ-32.551-CON-21

A cell or a network element in energySaving state is a planned condition and should not be considered as an outage.
REQ-32.551-CON-22
The operator shall be able to configure time period when a NE (or cell) is allowed to enter the energySaving state. 
	2nd Modified Section


6.1.4
Requirements for Distributed ES
REQ-DIES-FUN-01

The IRP Agent shall be able to allow the IRPManager to define a list of cells to prevent them from going into energySaving state. 
REQ-DIES-FUN-02

The IRPAgent shall provide the IRPManager the possibility to define that a cell is prohibited to be reconfigured for Energy Saving purposes.
Note: This requirement applies for the capacity limited use case.

REQ-DIES-FUN-03

The IRPAgent should support a capability allowing the IRPManager to define a traffic threshold and a time duration: If the traffic in the active neighbor cells is above this threshold longer than this time duration, then the cell can leave the energySaving state. 

REQ-DIES-FUN-04

The IRPAgent shall provide the capability to allow the IRPManager to configure one or more related cells as the candidate cells to take over the coverage when the original cell is going into energySaving state.
This requirement applies for the eNodeB overlaid use case.
REQ-DIES-FUN-05

The IRPAgent shall provide a capability to allow the IRPManager to indicate cell outage of an overlay cell that is a candidate cell that can take over the coverage for another cell.
This requirement applies for the use case eNodeB overlaid.
REQ-DIES-FUN-06

The IRPAgent should support a capability allowing the IRPManager to define a cell traffic threshold and a time duration; if the traffic in the cell is below this threshold longer than this time duration, then the cell can enter the energySaving state.

Editor’s note: 
Details of this traffic threshold will be defined in stage 2. 

REQ-DIES-FUN-07

The IRPAgent should support a capability allowing the IRPManager to define a traffic threshold and a time duration; if the traffic in active neighbor cells is below this threshold longer than this time duration, then the cell can enter the energySaving state.

Remark: The time duration is the same as for the cell traffic threshold (see REQ-DIES-FUN-05).

Editor’s note: 
Details of this traffic threshold will be defined in stage 2. 

REQ-DIES-FUN-08

The IRPAgent should support a capability allowing the IRPManager to define in a uniform way on subnetwork level or for many cells the circumstances when entering or leaving the energy saving is allowed.

REQ-DIES-FUN-09

IRPManager shall be able to enable and disable energy saving for a selected part of the network.
REQ-DIES-FUN-10
The IRPAgent shall support a capability allowing the IRPManager to configure time period when a NE (or cell) is allowed to enter the energySaving state.
	End of modifications




































































































































































