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1. Introduction

At CT4#49 (Kyoto) the issue of SMS Timeout Prevention has been discussed (see C4-101353). This document analyses scenarios and sets general principles.
The following figure shows the general message flow:
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Figure 0
In step 6 the SMS-GMSC sends MAP-MT-Forward-SM to the IP-SM-GW (6a) and starts a supervision timer T0 to guard against loss of messages (6b).
2. Why is it important to select a "good" value for T0?

Selecting a timer value that is "too low" results with high probability in scenario 1 and with low probability in scenario 2:
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Scenario 1
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Scenario 2

For scenario 1 the resources spent in the SMS-GMS between step 1 and step 8 can be regarded "wasted" whereas for scenario 2 one could argue that resources are saved (resources would have been seized for a longer time when a longer value for T0 was selected). Since it is not predictable by the SMS-GMSC whether or not messages will be lost and since scenario 1 is more likely than scenario 2 we conclude:
Selecting a "too low" value for T0 results in waste of resources.
Selecting a timer value that is "too high" results with high probability in scenario 3 and with low probability in scenario 4:
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Scenario 3
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Scenario 4
For scenario 3 it does not realy matter that the value for T0 was too high; no resources are wasted. In scenario 4, however, resources are seized for a too long time i.e. resources are wasted. Since scenario 3 is more likely than scenario 4 we conclude:
Selecting a "too high" value for T0 results in waste of resources with low probability.

Figure 5 depicts as a summary the relation between a chosen timer value and its "quatity":
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Figure 5

The figure shows that a "too low" value is always bad (in low traffic load situations as well as in high traffic load situations). A "much too low" value is a bit better than a "too low" value, but that does not realy matter. A "too high" value is not realy bad, however, at least in high traffic load situations you want to avoid selecting a "much too high" value.
Principle 1: A "too low" timer value is always bad, a "too high" value is not realy bad, a "much too high" value should be avoided in high load situations.

3. High Traffic Load Scenarios

In situations where the SMS-GMSC faces high traffic load, the following options are available:
a) The SMS-GMSC does not start to deliver the Short Message (i.e. does not send message 2 in Figure 0) but delays delivery to a later point in time.

b) The SMS-GMSC starts delivery (send message 2), but aborts the process before message 8 is received or loss of message 6a or 8 is assumed (see figure 0)
c) The SMS-GMSC starts delivery (send message 2) and does not abort the process before message 8 is received or loss of message 6a or 8 is assumed.

Option a) contributes to decrease of traffic load and should be chosen if load is realy high.

Option b) is regarded a waste of resources and should never be chosen.
Option c) is a reasonalbe option even when load is high, but not too high.

Principle 2: Option b) should not be used.
4. Proposed solutions
One element of a proposed solution is that the IP-SM-GW in message 5 (see figure 0) indicates to the SMS-GMSC how long in a worst case scenario (timeout in the IP-SM-GW on all available delivery paths) the action in step 7 (see figure 0) will take. The SMS-GMSC may either accept the proposed value, or use a different (lower) value. In any case the used value is sent in message 6a (see figure 0) to the IP-SM-GW.
In high load situation the SMS-GMSC may decide to use a shorter value than the proposed value, in order to respect principle 1. However, if a shorter value than the proposed value is used, the SMS-GMSC cannot reasonably assume at timeout that the timeout occurred due to loss of message, i.e. the SMS-GMSC cannot respect principle 2. To solve this dilemma, another element is proposed:
The other element of the proposed solution is a timer rearming mechanism: While the IP-SM-GW performs the action in step 7 (see figure 0), it keeps track of the remainig time in the SMS-GMSC. When timeout is approaching, the IP-SM-GW re-calculates the worst case scenario remaining time and sends this value within a new message (RestartTimer) to the SMS-GMSC. When the new message is received by the SMS-GMSC, the SMS-GMSC is assured that it is not in a "message lost scenario". It therefore is now able to respect principe 2 i.e. to restart the timer, either with the proposed value or with a different (lower) value (in order to respect principle 1). The new used value is reported to the IP-SM-GW in a new message (RestartTimerAck).
A third element of a proposed solution is that the SMS-GMSC in message 2 (see figure 0) indicates to the IP-SM-GW whether or not it has implemented both, only one or none of the previously described elements.
If message 2 is received without such indication (or with the indication "none"), the IP-SM-GW is well advised to try only one delivery path (although up to 3 may be available). 
If only the first element is supported, the IP-SM-GW is well advised to propose a worst case timer value and the SMS-GMSC is well advised to accept it (since re-negotiation is not possible; it is assumed that an SMS-GMSC that does not support the re-negotiation makes use of Option a) (see section 3) not only when load is realy high but also when load is relatively high).
If the second element (timer rearming) is supported, the first element should also be supported.
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