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1
Decision/action requested

To discuss and approve the concept description of load measurements in inter-RAT ESM.
2
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3
Rationale
When discussing how to apply reusable requirements of intra-LTE ESM [2] to inter-RAT energy saving, two requirements are identified to be further analyzed:
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.
These two requirements relate to load measurements which are used to trigger energy saving procedures (energy saving activation/deactivation). For intra-LTE ESM, the trigger mechanism of energy saving procedures can be concluded as follows:

a) NM-centralized or EM-centralized energy saving: the OAM system directly initiates the procedures based on its available time schedule to change a cell’s energy saving state. The time schedule is an analyzed result of PM statistics of the energy saving cell and its neighboring cells at OAM side, such as low load period.

b) Distributed energy saving, the eNB triggers the energy saving procedures by itself. To backup this functionality, load information is exchanged between neighboring cells and energy saving policies such as load thresholds (or load levels) are configured by the OAM system.
For inter-RAT ESM, the group has made a primary consensus on its statistical feature [1] in June conference call. Before enabling inter-RAT energy saving functions, PM statistics such as load measurements should be collected and analyzed for a significant time duration per involved cell. Other information like traffic measurements is investigated to identify the UE capability to support services from different RATs.

This paper kicks off a discussion on how to refine the trigger mechanism of ES activation/deactivation based on load measurements. In fact, a statistical low load period of the energy saving cell (RAT 2 cell) can be determined by comparing the measurements with load thresholds. UE shifting from RAT 2 cell to RAT 1 cell is executed before RAT 2 cell is switched off for energy saving purpose. Consider the different service/QoS between the two RATs, term “low load” may include the following cases (an example of LTE as RAT 2, 2G or 3G as RAT 1):
· Only a small amount of LTE specific traffic (such as high-speed video meeting)

· A small amount of hybrid LTE specific traffic and legacy 2G/3G traffic 

· Only a small amount of legacy 2G/3G/traffic (such as voice call, web site surfing)

Therefore, the trigger mechanism of load measurements should be enhanced to identify which kind of traffic is contained by the remaining load. For example, when LTE cell falls into its low load period, a conservative trigger decision will be, if there’s no LTE specific traffic and the remaining load contains only 2G or 3G traffic, the remaining load is seamlessly shifted to the legacy cell and LTE cell is switched off. While an aggressive trigger will be, although there’s still LTE specific traffic in the remaining load, if certain energy saving policy has been applied that LTE specific traffic can be carried by legacy cells with acceptable degree of rate degradation, the remaining load can also be shifted to the legacy cell with decreased QoS and LTE cell is switched off.

In case of ES deactivation, it’s also necessary to identify whether the increased load in legacy cell has potential LTE specific traffic. If there’s any LTE specific traffic, the legacy cell of course should wake up the energySaving LTE cell as soon as possible. In this scenario, the load threshold of energy saving deactivation (REQ-32.551-CON-15) has no use case for inter-RAT energy saving.
It’s proposed to add a concept of load measurement and clarify how it is used when creating time periods to activate/deactivate energy saving measures.
4
Detailed proposal

pCR to TR 32.834 v0.2.1[1]
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5.3
Concept 2: Load measurements

Load measurements are collected for both RAT 2 cell and RAT 1 cell which are used to generate time periods (low load periods of RAT 2 cell) to activate/deactivate energy saving measurements before enabling inter-RAT energy saving in the deployment area of RAT 2 cell and RAT 1 cell. Low load periods means the measured load value is stably under a pre-defined load threshold for a period. 
Consider the service/QoS differentiation between RAT 1 and RAT 2, when activating energy saving measures, the trigger mechanism of low load measures should be enhanced together with other measurements to identify whether the remaining load in RAT 2 cell has RAT 2 specific traffic or not. If there’s still any RAT 2 specific traffic, a policy from the operator should be determined whether RAT 2 specific traffic is allowed be shifted to RAT 1 cell with some degradaed QoS for energy saving purpose. If such a policy applies, the remaining load in RAT 2 is shifted to RAT 1 cell and then RAT 2 cell enters energySaving state.  If there’s no RAT 2 specific traffic, the remaining load in RAT 2 is seamlessly or losslessly shifted to RAT 1 cell and then RAT 2 cell enters energySaving state. When deactivating energy saving measures, it’s also necessary to identify whether the increased load in RAT 1 cell has potential RAT 2 specific traffic. If there’s RAT 2 specific traffic, RAN 1 cell should wake up the energySaving RAT 2 cell as soon as possible. In this case, the trigger of low load periods does not apply, other measurements also need to be supported to identify whether RAT 1 cell has potential RAT 2 specific traffic.

Other measurements to enhance the load based trigger mechanism for inter-RAT energy saving is FFS.
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