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Decision/action requested

It’s asked for the group to discuss and approve the proposal of centralized Inter-RAT ESM .
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Rationale

 
As described in section 4.2.2 of TR 32.834 [1], the inter-RAT ES algorithm that is located in the Network Manager for NM centralized ESM uses the PM information (i.e. cell traffic load received from LTE or UMTS/GSM cell)  to determine if a cell should enter or exit the energy saving. The following requirement from TS 32.551 [2] also defines the capability of IRPAgent to support the ES algorithm.
REQ-NCES-FUN-04

The IRPAgent shall provide a capability allowing the IRPManager to monitor the network load.
REQ-NCES-FUN-04 states that the IRPAgent shall have the capability to feed the network load information to the ES algorithm in IRPManager in order to make the energy saving decision. The following lists the PM information as defined in TS 32.425 [3] that are related to the network load:   
1. DL/UL PRB Usage for traffic measurements
These measurements utilize the PRB usage per traffic class measurements as defined in TS 36.314 [4] to measure the DL/UL DTCH (Dedicated Traffic Channels) traffic usage for each QCI. A PRB usage per traffic class measurement is a percentage, defined as the following: 
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     where
The unit of T is TTI (Transmission Time Interval) = 1ms.
 If T = 1000, then it means that a measurement for each QCI will be generated in every second.  
2. Average number of active UEs on the DL/UL measurements 
These measurements utilize the Active UEs in the DL/UL per QCI measurements as defined in TS 36.314 [4] to provide the average number of UEs that have DTCH data queued on DL/UL. The measurement is split into subcounters for each QCI. The traffic in a cell is primarily generated from the active UE; therefore, the average number of active UE measurements is valuable information to estimate the potential traffic load in a cell. 

According to TS 36.314, the number of active UE in a cell is sampled at an interval no greater than 100ms. The average number of active UE is then calculated in the interval T. The unit of T is second.

If T = 1 second, and sampling interval = 100ms, then a measurement will be generated by averaging 10 samples in every second.    
As described in section 4.2.4 of TS 32.401 [5], the PM data can be transferred to the IRPManager in two ways:

1) The scheduled result reports, generated by the measurement jobs executing in the NE, can be sent to the EM as soon as they are available (notifications);

2) The reports can be stored in the NE (files) and transferred to or retrieved by the EM when required.
Since the ES algorithm needs to know the traffic load in a cell in realtime, so the PM data should be sent to the IRPManager as notifications. This is different from typical PM operation where huge numbers of PM measurements are stored in files, and then transferred to the network manager for analysis via file transfer protocol.
According to the examples of PRB usage and active UE number measurements described above, IRP Manager will receive 86.400 notifications from a cell in each day. This can become a major problem, as huge number of notifications from each cell in every day can flood the interface to IRPManager. The following lists the solutions to mitigate this problem: 
1) The notifications are used to detect the beginning and end of off-peak hours that are the times cells may enter or exit the energy saving, respectively. Typically, the off-peak hours will take place between late at night and early morning. Therefore, a cell only needs to send notifications in a pre-configured time window, e.g. 11:00PM – 05:00AM (next day). As the result, the number of notifications in a day can be reduced to 25%.

2) These measurements are primarily used to detect the beginning and end of off-peak hours, so they can be sent less frequently that should reduce the number of notifications significantly. For example, if the measurement interval T is extended to 10 seconds, it can reduce the notification traffic 10 times.     
Here are the proposals to support the solutions listed above: 
1) Add an attribute esTrafficLoadReportWindow to the ESPolicies IOC in TS 32.522 to indicate the time window during which a cell will send notifications to report the traffic load measurements.

2) Add a new measurement – Traffic load report for energy saving in section 4.8 Measurements related to equipment resources in TS 32.425 to measure the PRB usage and active UE number measurements in the esTrafficLoadReportWindow interval.

3) Add a new measurement – Traffic load report for energy saving in section 4.8 Measurements related to equipment resources in TS 32.405  
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Detailed proposal
The group is asked to discuss the traffic load measurements that are essential to support REQ-NCES-FUN-04, and adopt the associated proposd text into TS 32.522, TS 32.425, TS 32.405, and TS 32.526.
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