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Abstract of the contribution: This paper proposes to optimize the setting of the Inactivity timer in the eNB
Introduction
The parameters RRC inactivity timer is set locally at the eNB. The setting of the parameter has quite some impact on various aspects like the frequency of idle/active transitions, as well as the level of power consumption in active and idle state. This paper investigates whether the setting of these parameters can be done “more intelligently” without the aid of information provided by the core network.
Discussion
Within the scope of the SDTTE work we are investigating ways to mitigate the impact on the system due to small data transmission which may lead to frequent idle-active transitions.
Today, the eNB is the entity responsible for the setting of the RRC inactivity timer. 
RAN2 studies in 3GPP TR 36.862 analyse in particular the effects of the RRC inactivity release timer & the DRX cycle on network signalling (transitions idle<>connected), handovers (extra handover signalling when keeping the UE in connected state for a longer RRC release timer, in particular for moving UEs), and UE power consumption, for different kinds of traffic. RAN2 also specified in Rel-11 (see 3GPP TS 36.300 and 36.331) a new UE assistance information procedure enabling the UE to indicate to the network a power preference indication, e.g. lower power consumption, to enable the eNB to configure the connection primarily optimised for power saving. This feature allows the UE to even further indicate whether it would like the network to optimize the performance from a power consumption perspective (considering that by default RRC assumes the UE benefit from Battery consumption optimizations, see TS 25.331 and 36.331). Though, only new terminals can use the E-UTRAN RRC update.
In S2-122787 (NEC, 3GPP SA2#92) proposed to monitor the traffic of the user (using a monitoring client in the UE and a monitoring server in the PLMN) to learn the traffic patterns of the user, store them in the HSS and re-use them to optimize the user inactivity timer used in the RAN. This solution based on UE determination of individual application traffic patterns is complex to design & deploy, requires UE changes (traffic monitoring client in the UE) and thus it may face headwinds in becoming widespread also because it cannot be used with legacy terminals, and further it contribute to load the radio and core network by requiring the UE to send extra traffic to the monitoring server in the PLMN and requiring the latter to upload the traffic patterns in the HSS.

We need therefore to look at alternative ways to optimize the setting of these parameters in order to achieve optimum network behaviour.

The MME, for instance, could provide assistance information to the radio access network based on the learning of the signalling traffic pattern (e.g. time between successive signaling connections, mobile originated or/and mobile terminated traffic) and/or the mobility pattern (e.g. static vs moving) of the user. However, the RAN already is aware of these patterns, i.e. there is no immediate need to add monitoring of this also in the CN. 
Conclusion
We propose that the eNB is well suited to handle the selection of the RRC inactivity timer and therefore propose adding the following text to TR 23.887 ver 0.6.0

Begin Change
5.1.2.3.x
Solution: RAN based Inactivity timer setting
5.1.2.3.x.1
General

Parameters like the RRC inactivity timer is set locally at the eNB. The setting of this parameter has quite some impact on the frequency of idle/active transitions, signalling overhead and potentially on the level of power consumption due to more signalling messages required to send and receive small data from idle state. 

RAN2 studies in 3GPP TR 36.862 analyse in particular the effects of the RRC inactivity release timer & the DRX cycle on network signalling (transitions idle<>connected), handovers (extra handover signalling when keeping the UE in connected state for a longer RRC release timer, in particular for moving UEs), and UE power consumption, for different kinds of traffic. 

RAN2 also specified in Rel-11 (see 3GPP TS 36.300 and 36.331) a new UE assistance information procedure enabling the UE to indicate to the network a power preference indication, e.g. lower power consumption, to enable the eNB to configure the connection primarily optimised for power saving. Only new terminals can use the newly added eNB RRC parameter, but by default the UE is declaring in RRC that the UE benefit from UE Power consumption optimizations (see 25.331/36.331 “doesBenefitFromBatteryConsumptionOptimisation”).

The eNB can base the Inactivity timer setting based on the learning of the signalling traffic pattern (e.g. time between successive signalling connections, mobile originated or/and mobile terminated traffic) and/or the mobility pattern (e.g. static vs. moving) of the user. An efficient setting of the Inactivity timer reduces the frequency of transitions between idle and connected states and therefore minimizes network signalling, which may also save UE battery.

As the UE moves, the eNB may change, so the value of the Inactivity timer may need to be saved and retrieved by the target eNBs. This can be achieved by e.g.:

-
Sent to target eNB as part of transparent container information at Handovers;

-
Last used timer value sent by the UE to the target eNB;

-
Target eNB retrieves the information from source eNB via X2; or

-
The eNB uploads the relevant information to the MME together with the UE radio capability information and the target eNB then retrieves the information at the same time as receiving the UE radio capability information from the MME. This can be done transparently to both the UE and the MME.

NOTE: Whether there is a need or actual benefit to retrieve the previously used Inactivity timer would need to be determined by RAN.

5.1.2.3.x.2
Impacts on existing nodes and functionality
The RAN is impacted by applying efficient Inactivity timer value and the potential need to handle mobility i.e. save the relevant information and retrieve historical information.

CN is not impacted.

UE may be impacted depending on RAN analysis.
5.1.2.3.x.3
Solution evaluation

This solution provides efficient setting of the Inactivity timer in the RAN and therefore is able to reduce the number of signalling transaction related to UE activity patterns.

The advantage of this solution compared to UE-based solutions and CN based solutions is that the there is only impacts in the RAN (UE may be impacted at AS layer depending on resolution of issue to make use of old Inactivity timer) and therefore can be deployed as soon as the RAN been upgraded. Also, since there is no need of specialized configuration information, it is not impacting operations of the network.  

End of Changes
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