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1	Introduction
There is a wide agreement that the number of IDC indication messages must be limited to keep the amount of the signaling at an acceptable level and to prevent the misuse the of the IDC indication mechanism. A simple IDC indication prohibition timer has been proposed by several companies. [2][3][4][5][6]
We think that the method which is based on a single timer is not sufficient. There may be situations in state transitions and mode changes where there may be a need to send 2 or 3 IDC indication messages very close to each other. If a single timer were used, there would be some pressure to keep the timeout of the prohibition timer rather short. However, this would partially annul the main purpose of the timer and there could be too frequent IDC indications on average. Therefore, we propose a slightly more sophisticated mechanism which will both keep the average number of the IDC indication messages low while maintaining the possibility to report occasional fast changes in the IDC problem status.
2	IDC Indication Prohibition Mechanism
The proposed prohibition mechanism is based on one timer, one counter, and two simple procedures.
The IDCIndProhibitCounter is initialized to zero and increased each time an IDC indication message is transmitted. If the counter reaches the maximum value, the IDCIndProhibitCounterThreshold, no more IDC indication messages can be sent and they are made pending.
The IDCIndProhibitCounter is decremented at regular intervals. This is the timer that, in practice, controls the average maximum rate of the IDC indications messages. The pending indications are also handled when the timer expires.
Several slightly different procedures could be derived from these principles. The two procedures below are proposed as the baseline. They are very simple, but fulfill the basic requirements mentioned above.
Procedure 1, executed each time the IDC indication is triggered
· If IDCIndProhibitCounter < IDCIndProhibitCounterThreshold;
· Send the IDC indication to eNB
· Increment IDCIndProhibitCounter
· If timer IDCIndTimer is not running
· Start IDCIndTimer
· Else
·  make the IDC indication pending;

Procedure 2, executed each time the IDCIndTimer expires
· Decrement IDCIndProhibitCounter
· If IDCIndProhibitCounter > 0;
· Start IDCIndTimer
· If there is a pending IDC indication
· Clear all pending IDC indications
· Re-assess the IDC problem
· If the IDC problem is different from the latest IDC indication
· Execute Procedure 1

These procedures are independent of the IDC indication triggering mechanism which is left to the UE implementation and is running in parallel with the procedures above.
The IDCIndProhibitCounterThreshold and IDCIndTimer should be configurable, but they should have default values as well. It is desirable that the prohibition mechanism may be used without configuring it, because it is not very efficient to configure them in all UEs, most of which won’t have any IDC problems. The defauls values should be suitable for most networks. Different values may be configured by the eNB after the first IDC indication message has been received form the UE, for instance.
Proposal 1: The IDC indication prohibition mechanism should allow sending several IDC indication messages close to each other to properly handle state transitions and mode changes, but the average number of IDC indication messages should be kept low.
Proposal 2: The IDC indication prohibition mechanism should be based on a prohibition counter which is incremented when an IDC indication is sent and decremented with a timer-controlled delay. Sending an IDC indication is prohibited when the counter has reached a threshold.
Proposal 3: The procedures above should be used as the baseline for the IDC prohibition mechanism.
Proposal 4: The IDC indication prohibition counter threshold and the decrement timeout should be configurable, but they should have default values and thus the IDC indication prohibition mechanism could be used also without configuration by the eNB.
3	Discussion
Figure 1 is a simple example of the use of the proposed mechanism. The IDC indication counter threshold is 3 and the timer timeout is 5 s in the example.


Figure 1: Exemplary procedure of proposed IDC indication prohibition mechanism
After the UE has sent three IDC indication messages, it cannot send any more before the timer expires. After the fourth message, the counter value is 3 again and the UE has to wait for another 5 seconds to send the next one.
If the UE has no IDC indication messages to send in 15 seconds, it naturally regains the possibility to send three messages close to each other. There is thus enough freedom to handle another abrupt change in the IDC problem status while still keeping the number of IDC indications low in the long run.
4	Conclusion
Proposal 1: The IDC indication prohibition mechanism should allow sending several IDC indication messages close to each other to properly handle state transitions and mode changes, but the average number of IDC indication messages should be kept low.
Proposal 2: The IDC indication prohibition mechanism should be based on a prohibition counter which is incremented when an IDC indication is sent and decremented with a timer-controlled delay. Sending an IDC indication is prohibited when the counter has reached a threshold.
Proposal 3: The procedures above should be used as the baseline for the IDC prohibition mechanism.
Proposal 4: The IDC indication prohibition counter threshold and the decrement timeout should be configurable, but they should have default values and thus the IDC indication prohibition mechanism could be used also without configuration by the eNB.
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