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1. Introduction

RRC state control within the LTE system is often based on inactivity timers within the eNB.  Following the detection of data inactivity for a period of time, the eNB may choose to direct the UE to idle mode via the sending of an RRC Connection Release.

Some of the traffic types of interest to the DDA work item (e.g. background and IM) comprise regular or sporadic short data exchanges that may be relatively widely interspersed in time.  In this case, one of two outcomes is likely to result depending upon the network’s configuration of the RRC inactivity timer:

A) For shorter timer values, the frequency of RRC state transitions becomes high: as a result, Uu and S1 signalling overheads are increased 
B) For longer timer values, Idle mode is seldom used:  The background activity retains the device in an RRC connected mode state

An analysis of these aspects has been conducted based upon background traces #28 to #39, and IM traces #40 to #46 as listed in TR 36.822 [1].  The results of the analysis are shown below (in Annex A) in the form of a text proposal for the TR.
2. Conclusion
It is proposed to include the text of Annex A into section 5.x of TR 36.822.
3. References

[1]
R2-115598 - 3GPP TR 36.822 v0.1.0, LTE RAN Enhancements for Diverse Data Applications
Annex A – Text Proposal for TR 36.822
5
Evaluation of existing EUTRAN functionality

Editor’s note:  Intention is to include evaluations for existing functionality in Rel-8/9/10
5.x
RRC Connection Frequency
RRC state control within the LTE system is often based on inactivity timers within the eNB.  Following the detection of data inactivity for a period of time, the eNB may choose to direct the UE to idle mode via the sending of an RRC Connection Release.  The presence of user plane traffic will trigger a subsequent return to connected mode.

Some traffic types (e.g. background and IM) comprise regular or sporadic short data exchanges that may be relatively widely interspersed in time.  In this case, one of two outcomes is likely to result depending upon the network’s configuration of the RRC inactivity timer:

A) For shorter timer values, the frequency of RRC state transitions becomes high: as a result, Uu and S1 signalling overheads are increased 
B) For longer timer values, Idle mode is seldom used:  The background activity retains the device in an RRC connected mode state

This section provides an analysis of how RRC inactivity timer values affect RRC connection frequency and the proportion of time the UE would spend in connected mode.
5.x.1
Results for Background Traffic
Figure 5.x-1 shows the number of complete RRC connection setup/release cycles per minute that would result in the presence of background traffic as a function of varying an RRC inactivity-timer within the eNB.  Legend labels correspond to the traffic scenario Trace IDs listed in Annex A.1.
Figure 5.x-2 shows the corresponding fraction of time that the UE would spend in the connected mode.
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Figure 5.x.1-1:  RRC Connection Frequency vs. RRC inactivity timer value (Background Traffic)
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Figure 5.x.1-2:  Time in Connected Mode vs. RRC inactivity timer value (Background Traffic)

5.x.2
Results for IM Traffic
Figure 5.x-3 shows the number of complete RRC connection setup/release cycles per minute that would result in the presence of IM traffic as a function of varying an RRC inactivity-timer within the eNB.  Legend labels correspond to the traffic scenario Trace IDs listed in Annex A.1.

Figure 5.x-4 shows the corresponding fraction of time that the UE would spend in the connected mode.
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Figure 5.x.1-3:  RRC Connection Frequency vs. RRC inactivity timer value (IM Traffic)
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Figure 5.x.1-4:  Time in Connected Mode vs. RRC inactivity timer value (IM Traffic)

































































