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Abstract of the contribution: This contribution tries to give some insight on which parameters can be useful to be provided by the MME to the eNB, and under which situation they could be useful.
1. Introduction

In SA2#102 – Malta, it was agreed that there should be some insight into which parameters provided by the MME can be useful to the eNB to set up a value to the inactivity timer, and they could be used in the eNB. This document focuses on the traffic characteristics estimation part (mobility is not considered in this discussion). It provides a simple model of UE traffic and some observations.

2. Insight to CN assistance instance
The main objective is for the eNB to be able to choose an inactivity timer (Ti) based on the traffic characteristics of a particular UE.

2.1
Model

Let’s define the following nomenclature:

· n : is the complete n-th period where the UE is connected once and in idle mode once

· Pn: The length of the n-th period

· Cn: the length the UE is in connected mode in the n-th period

· In: the length the UE is in idle mode in the n-th period

· Then: Pn = Cn + In

· Note that Pn gives the statistics for frequency of service requests (1/Pn)

· Tn: Inactivity timer used in the nth period 
Now the traffic patern of a device can be defined as a series of active times (where DL and/or UL is being received/transmitted) and inactive times (where no traffic is transmitted/received). Let’s denote:
· A: period of activity

· a: period of inactivity

2.2
Observations

Ideally, the eNB would benefit from knowing the statistics of the period of inactivity “a”:

· If “a” is in general small, then the eNB can decide to use a long inactivity timer that covers “a” and keep the UE connected. 

· If “a” is in general long, then the eNB knows that the UE goes into long periods of inactivity after being active, and can use a smaller inactivity timer, i.e., keep the UE in idle mode.

However, the MME can only know and provide the statistics of:

· Cn = sum(i=1,..,K-1){An-i+an-i} where an-i>T for i<K, an-K>T.

· In = an-K – T

· Service request frequency through Pn=Cn+In

Note that K is completely unknown to the MME, and therefore the statistic of “a” is lost. Note also that In does not give in general and accurate statistic of  “a”, as it only provide the statistic of “a given a>T”. For example, the UE could have a long series of short periods of inactivity, and then one large period of inactivity. Then the MME would only perceive long idle mode periods, which would not accurately reflect the statistics of the period of inactivity.

Observation 1: In general, the statistics of periods of connected mode, period of idle mode and service request frequency may not provide and accurate statistics on the UE traffic characteristics.
Observation 2: In particular, if the length of the period the UE stays in connected mode is large, the statistics are not accurate and can lead to wrong decisions in the eNB.  

On the other hand, if K was equal to 1, then we would have a quite accurate statistic as the statistics would become:

· Cn = An

· In = an – T
We would have the statistic of the period of activity, and a reasonable statistic of the period of inactivity, although the inactivity timer used is unknown to the MME.

This could be exploited in some scenarios, namely, the statistic can become useful if the period the UE is in connected mode is small enough to infer that K=1, i.e. that the inactivity timer normally expires.

There two possible scenarios where this can be used:

· Scenario 1: Cn is normally small, so K is inferred to be 1, In is normally large. This shows a pattern of small transmissions, followed by large periods of inactivity, so the inactivity timer can be selected to be small.

· Scenario 2: Cn is normally small, so K is inferred to be 1, In is normally also small. This detects an issue of frequent idle to connected transitions. The eNB can use this information to select a longer inactivity timer  to keep the UE in connected mode.
Observation 3: If the length of the period where the UE is in connected mode is small, then the statistics of connected mode length and idle mode length can become more accurate and useful. 
How to define what is a small period of time, depends on the value of the inactivity timer. For example, it could be considered that up to twice or three times the inactivity timer value is a small period, and in that case K can be considered to be equal to 1. 
Conclusion 1: The statistics that the MME can provide to the UE, namely statistics on connected mode length and on idle mode length, are useful and accurate if the time spent in connected mode is normally short (e.g. within 2 or 3 times the inactivity timer). If the time spent in connected mode is large, the statistics that the MME can provide may not reflect accurately the traffic characteristics, and if used, could lead to wrong decisions in the eNB.

3. Proposal
Given conclusion 1, it is proposed:

Proposal 1: To include statistics for time spent in connected mode and idle mode as part of CN assistance information only if average time spent in connected mode is small, e.g., less than a certain value. 

How to determine what is a small time value in the MME could be performed in different ways:

1. By configuration in the MME.

2. By the eNB providing explicitly this time value.

3. By the eNB providing the inactivity timer value, and the MME deriving a time value based on this information, e.g., 2 x inactivity timer value.

For simplicity, option 1 may be considered preferable.
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