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The problem

A brief recap of the problem that was highlighted in VF contribution C4-101353 and already discussed in a couple of previous CT4 meetings:

The introduction of the IP-SM-GW (SMS Router) concept hides from an SMS-GMSC the number of delivery attempts made to different domains, the technology used for delivery, and even the actual network where the delivery is attempted. 
So even if SMS-GMSC timers are flexible in the originating network (e.g. depend on access technology used for delivery, the georgaphical distance/location of the terminating network), the IP-SM-GW concept does not allow proper delivery time estimation in the SMS-GMSC because the necessary information is not currently available. Also, because an IP-SM-GW may attempt deliveries to multiple domains, average delivery times to IP-SM-GW destinations will increase.  As a result an SMS-GMSC timer may expire before the IP-SM-GW has finished all delivery attempts.  
Early timeout by the SMS-GMSC may result in either 
· multiple delivery of short messages 
· delayed delivery of SM (after SMS-SC retries), 
· undesirable increased burden on links and network equipment (due to extra delivery retries)
· no delivery of SM
· uncharged delivery
· incorrect status report to the originator on succes or failure of the SM delivery

In earlier discussions we identified that simply increasing delivery timers in the SMS-GMSC for worst case scenarios is undesirable. Especially in congestion situations the operator of the SMS-GMSC needs to be in control how resources are allocated and hence needs to be in control of the SMS-GMSC delivery timeout. 
At the same time we identified that there is a minimum time an SMS-GMSC has to be prepaired to wait for a delivery attempt - this is the time for at least one domain delivery attempt by the IP-SM-GW. If the SMS-GMSC would not wait for at least this time, then the early timeout issues listed above are unavoidable. Again, the IP-SM-GW hides from an SMS-GMSC any information on what this minimum delivery timeout should be.

Requirements for addressing these issues
Based on discussions so far we consider the following requirements on a solution:

1) We need a mechanism that allows an IP-SM-GW to inform the SMS-GMSC on required delivery times;

2) The SMS-GMSC needs to have final "say" on what timeout will be used;

3) The SMS-GMSC has to consider a minimum required delivery timeout;

4) The solution is light-weight and thus easily deployable by operators the world over;

5) The solution provides full backward compatibility in the real-world as it does in the standards world; 

6) The solution affects legacy SMS nodes (SMS-GMSC and HLR) only very slightly; and
7) The solution should be "efficient" with signalling as delivery timeouts are of special concern in congestion / high- load situations
Proposed solution in NSN contribution C4-101993
The proposal detailed in NSN contribution C4-101993 consists of the following distinct parts:

1) The SMS-GMSC may indicate that it is "IP-SM-GW aware" by sending a  "IP-SM-GW Guidance Support" indicator in the SRI4SM request.
In more detail this indicator allows to separately indicate support for a) timer negotiation b) timer restart request

2) The IP-SM-GW will propose a delivery time out value in the SRI4SM response that fits the IP-SM-GW delivery attempts.

3) The SMS-GMSC indicates the actual delivery timeout it will be using in the MAP-MT-FORWARD-SHORT-MESSAGE. (This value may differ from the value proposed by the IP-SM-GW).

4)  A new operation for the MT-Forward-SM dialogue allows the IP-SM-GW to request that the SMS-GMSC re-arms its delivery timeout. This feature is an optional part of the solution and will only be used when the SMS-GMSC has indicated support for this new operation.
In the response to the request for re-arming the delivery timeout, the SMS-GMSC may indicate whether or not it does grant re-arming  the delivery timer.

The IP-SM-GW is expected to take available timeout information  into account when deciding whether or not to start  deliveries to following domains, to optionally request delivery timer restart or to conclude the delivery attempt without trying all possible domains. 
Note that HLR/HSS status information should ensure that, when an SMS-SC retries delivery of a message, subsequent delivery domains will be tried by the IP-SM-GW.

For further details please refer to contribution C4-101993.

For discussion

There are a number of aspects of the proposed solution for discussion for which feedback is sought:

1) The "IP-SM-GW Guidance Support" was introduced to ensure that the new procedures described above are only used with SMS-GMSC that do understand these procedures (backwards compatibility requirement above). This is not strictly necessary for the timer negotiation features as the new field used by the IP-SM-GW should be ignored by legacy SMS-GMSCs. Required for maximum backwards compatibility?

2) The procedures for timer restart negotiation do allow using shorter timer values initially i.e. less than required worst case for delivery attempts by the IP-SM-GW to all possible domains. Short timeouts are beneficial for early detection of message loss and fast release of resources. 
This benefit comes at the cost of introducing this new, additional signalling. In addition the IP-SM-GW may have  to wait for the outcome of timer restart negotiations before it knows whether or not an delivery attempt to a new domain can be started hence use of this mechanism will somewhat lengthen the time needed for delivery to multiple domains.
All in all there are cost / benefit considerations here.
3) How to establish the minimum required SMS-GMSC timeout? Before the introduction of IP-SM-GW (i.e. delivery was to one domain only)  simple configuration has been successful - though with difficulties as indicated in the initial VF contribution.  A possible alternative could be for the IP-SM-GW to also indicate the minimum timeout required for delivery to at least one domain. If the SMS-GMSC adheres at least to this minimum (or aborts the delivery attempt after SRI)  also timer restart negotiation is not strictly necessary.
4) If the IP-SM-GW has to terminate delivery attempts before all domains have been tried, it would be desirable that it could request an immediate retry from the SMS-SC to attempt the remaining domains. Note that in earlier discussions we already considered introducing a new error code to indicate to an SMS-SC that a message should be retried immediately. However MAP does not allow to add new error codes without upgrading the Application Context version -  which would be violating our requirements above. An option would be to introduce new optional error information to existing errors - this would be introducing new error handling to SMS-SC.

Your feedback on the above or any other considerations are appreciated.
