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1 Introduction 
In the last RAN plenary meeting, a new Work Item to introduce RAN mechanisms to avoid CN overload due to Machine-Type Communications has been approved [1]. 
As described in Work Item description, one of the possible solutions is to introduce some specific establishment cause to allow RAN nodes to differentiate low priority MTC traffic/ signalling from other traffic/ signalling. Besides this, in the conclusions of the SA2 NIMTC Study Item [2] and in some related document discussed in the previous RAN2 meeting [3], it is suggested to extend the Wait Time in RRC Connection Reject messages to avoid the possibility that rejected MTC devices might reattempt to connect to the network too frequently.
In this paper, we discuss how the Wait Time in the RRC Connection Reject message could be extended.
2 Discussion
2.1 Reception of the RRC Connection Reject by the UE

During a RRC connection setup procedure, if the eNB cannot accept the connection request, a RRC Connection Reject message will be sent to the UE. When the UE receives the RRC Connection Reject message, it shall start timer T302, with the timer value set to the waitTime included in the RRC Reject message.

If timer T302 is running, the UE shall consider access to the cell as barred. In other words, the UE is prevented from reinitiating a Random Access procedure before T302 expires. 
According to [4], the waitTime value for LTE can be configured  in the range from 1 to16  seconds, while it can be configured in the range from 0 to 15 seconds for UMTS (according to [5]). These values are sufficient for normal UEs. However, they are definitely too short to prevent too frequent reattempts from MTC devices. Since thousands of MTC devices could (re)access the network at very short intervals of time, it would take a long time to recover from overload situations. As one method to control network overload, 15 or 16 seconds wait times are not sufficient for MTC devices.
2.2 Possible extension methods for waitTime
In order to extend the value of “waitTime”, e.g. to 100s, some extension methods are possible. 
The first possibility is to have a unique wait time indicator for both normal UEs and MTC devices. This means that the range of the current ‘waitTime’ indicator could be extended, and that the network could decide to apply different values in the RRC Connection Reject message depending on the establishment cause in the RRC Connection Request message. For instance, the eNB could set larger values in case a ‘low priority/MTC indication’ is included in the RRC Connection Request message.
Option 1:
Define one unique Wait Time for both normal UEs and MTC devices, extending the current range.

However this solution doesn’t seem to be the best possible one. One of the reasons is that for MTC devices there might be the need to randomise the overall wait time, so to prevent MTC devices from re-accessing the network at more or less the same time after timer expiry. 
So another possibility is to configure another parameter, to be combined with the existing “waitTime”, to get a new (possibly randomized) overall wait time value for MTC devices:
Option 2a：
Define a MTC specific waitTime Scaling Factor 
The parameter “waitTime” in the RRC Connection Reject message could be multiplied by this MTC specific waitTime Scaling Factor, so that the MTC device sets the T302 timer value to the result of the multiplication. The waitTime Scaling Factor could also be intended in a probabilistic way: the MTC device could choose a multiplying factor for the legacy “waitTime” which is uniformly distributed between zero and the new signalled waitTime Scaling Factor. In this way it would be possible to achieve a randomised overall wait time.
Option 2b:  
Define a MTC specific waitTime offset 
Similarly to option 2a, a MTC specific waitTime offset can be added to the legacy “waitTime” so that the MTC device sets the T302 timer value to the result of the sum. The MTC specific waitTime offset could also be intended in a probabilistic way: the MTC device could add to the legacy “waitTime” a value which is uniformly distributed between zero and the new signalled waitTime Offset.
For both Options 2a and 2b, the MTC specific waitTime Scaling Factor/Offset could be defined by the network by means of broadcast information.

A further possibility is to define a MTC specific waitTime, completely independent form the current waitTime
Option 3: 
Define a MTC specific MTCwaitTime
Differently from above options 2a and 2b, this MTC specific MTCwaitTime would not be combined with the legacy “waitTime” in RRC Connection Reject message, but directly used to determine the T302 timer value. Also in this case the MTC specific waitTime could be intended in a probabilistic way: the MTC device could determine the final wait time by choosing a value uniformly distributed between zero and the new signalled MTC specific waitTime. In Option 3 the MTC specific MTCwaitTime should be included in the RRC Connection Reject message.
3 Conclusion 
In this paper, three possible ways to extend the “wait time” for MTC devices have been presented, with the goal to kickoff a discussion on this topic. Further performance analysis will be provided at the next meeting.

Proposal: RAN2 is kindly requested to discuss the benefits and the possible alternatives for extending “wait time” for MTC devices, to delay further Random Access procedures after receiving a RRC Connection Reject message.
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