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1
Decision/action requested

Agree on timing of usage information reporting for ProSe Direct Communications Service for energy efficiency.
2
References

[1]
3GPP TR 32.844 v0.2.0 Study of charging support of Proximity-based Services (ProSe) Direct Communication for Public Safety Use
3
Rationale

Draft TR 32.844 [1] currently specifies that when the UE is in E-UTRAN coverage, it shall report the usage information when a configured reporting period has been reached. Operators need to receive reports about the ProSe Direct Communications Service in order to accurately charge UEs. 

In LTE, UEs need to be in RRC CONNECTED mode in order to communicate with the eNodeB. The RRC connection is established by a random access or paging procedure. While in RRC CONNECTED mode, the UE monitors channels and signals more frequently than in IDLE mode and it accordingly consumes more power.
Considering that even IDLE UEs may actively participate in ProSe Direction Communications Services, the power consumption associated with periodic reporting to the network may result in significantly shorter battery life as well as large overhead on the cellular connection.
This paper proposes allows optimization of the energy consumed by the UE for the purpose of reporting charging measurements.

3.1
Problem

An IDLE UE needs to occasionally connect to the eNodeB (i.e., perform a paging/random access) and temporarily switch to RRC CONNECTED mode even when no user data needs to be transmitted. For example, a UE needs to periodically provide radio measurements for mobility purpose or identify themselves when they change the tracking area. 
ProSe Direct Communications Services usage information reports are recognized as user data at layers ½ in the LTE protocol stack. This implies that an IDLE UE must connect to the network in order to transmit the charging report.
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Figure 1: The UE switches often between IDLE and CONNECTED mode.
3.2
Proposed Solution

The proposed solution consists of splitting the steps of monitoring and measuring usage information parameters for ProSe Direct Communications Service and the step of reporting the measurements to the network. While monitoring is performed periodically at specific points in time, the time for reporting can be chosen by the UE within a configurable time window. A smart UE implementation is able to combine the charging reports with other cellular commuincations occurring during the reporting time window.

The first part of the solution involves the introduction of a reporting time window configured by the operator such that a new report may be provided every T seconds within a window of W seconds. 
The second part of the solution involves anticipating or delaying transmission of charging reports within the allowed reporting window in order to reduce the number of dedicated random access procedures needed for the sole purpose of transmitting charging reports. If an IDLE UE temporarily switches to RRC CONNECTED during the allowed reporting window for any purpose not related to usage information reporting, the UE may autonomously decide to transmit the usage information report while the UE is still in RRC CONNECTED mode. If the IDLE UE does not swtich to RRC CONNECTED prior to the end of the reporting window, the UE connects to the network and transmits the usage information report.
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Figure 2: The UE provides reporting and other data transmission while staying in CONNECTED mode.

4
Detailed proposal

It is proposed that the following changes be incorporated into TR 32.844.
First change
5.3.1 
Agreed principles and working assumptions

The usage information for ProSe Direct Communication is collected based on the configuration defined in TS 24.333 [241]. The usage information is collected and recorded associated with the IMSI.
When the UE is in E-UTRAN coverage, if the usage information recorded for the current collection period is not empty, it shall report the usage information as configured when the earlier one of the following criteria are met:

-
a configured collection period has elapsed; the end of an associated configured reporting window has not been reached; and the UE temporarily switches to RRC CONNECTED mode; or
-
a configured collection period has elapsed and the end of an associated configured reporting window has been reached.


When the UE is out of E-UTRAN coverage, the UE shall generate reports from the recorded usage information every collection period and store the non-empty reports in a non-volatile memory, and send the reports once the UE returns to coverage;

Editor's Note: Alternative solutions for UE reporting usage information are FFS.

End of changes
