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Vodafone have been looking recently at the interworking between the SMS-GMSC, HLR and VMSC when delivery of an MT short message fails. The description in GSM 09.02 is rather ambiguous: the text says one thing, and the SDL says another. The specific case we considered is this:

With no MWD set in the HLR, an SMS-GMSC requests routeing information to deliver a short message. The HLR returns the routeing information.

The SMS-GMSC sends the MT-ForwardSM to the destination VMSC, but the mobile does not respond to paging, so the VMSC reurns an error AbsentSubscriberSM with a diagnostic indicating "no response to paging".

The SMS-GMSC sends a ReportSM-DeliveryStatus to the HLR, which sets message waiting data, sets the MNRF and sets the MNRR to "no response to paging".

An SMS-GMSC (it could be the same one, it could be a different one) requests routeing information to deliver a short message; the priority is set to "normal". The HLR returns an AbsentSubscriber error including the diagnostic derived from the MNRR, then sends InformServiceCentre.

Depending on its internal service logic, the SMSC may decide to retry the delivery with higher priority (bearing in mind that the "no response to paging" diagnostic means "short term" unreachability). This would mean:

The SMS-GMSC requests routeing information to deliver a short message; the priority is set to "high". The HLR returns the routeing information with the message waiting status, then sends InformServiceCentre.

The SMS-GMSC sends the MT-ForwardSM to the destination VMSC, but the mobile is by now IMSI detached (let us assume that periodic location update has failed), so the VMSC reurns an error AbsentSubscriberSM with a diagnostic indicating "IMSI detached".

The behaviour in the SMS-GMSC at this stage is defined in the SDL for process MT_SM_GMSC sheet 3 (referring to GSM 09.02 for R97). If the user error received in the MAP_FORWARD_SHORT_MESSAGE_Cnf is "Absent Subscriber" and MWD is already set (which it is in this case) then the SMS-GMSC skips over the macro which reports the delivery failure to the HLR, even though the information from the destination VMSC is (clearly) more recent than the information from the HLR.

This severely reduces the usefulness of the MNRR in the HLR, because it will never be updated with fresh information which the SMS-GMSC gathers from the VMSC.

To add to the problem, the text of section 23.3.4 is rather ambiguous in this area; about half way down the second page of the text (page 710 in GSM 09.02 v6.11.0) is the text:

"The GMSC invokes the procedure MAP_REPORT_SM_DELIVERY_STATUS, if an absent subscriber_SM, an unidentified subscriber or SM delivery failure with error cause MS memory capacity exceeded indication is received from the servicing MSC, SGSN or both, and the corresponding flags received in the MAP_INFORM_SC are not already set or the SC address is not yet included in the MWD set.

If absent subscriber diagnostic information (see GSM 03.40) is included with the absent subscriber_SM error indication then this information is relayed to the HLR using the procedure MAP_REPORT_SM_DELIVERY_STATUS. "

The paragraph break *could* be interpreted as meaning that the decision to send the absent subscriber diagnostic information using the procedure MAP_REPORT_SM_DELIVERY_STATUS is independent of whether the SC address is

included in the MWD set (this is why duplicate description in text and SDL is A Bad Thing...).

However, we believe that the way this *should* be handled (and we would want to make it clear, with no difference of interpretation between text and SDL!) is that if the delivery failure cause which the SMS-GMSC received from the VMSC *is different from* the information which the SMS-GMSC received from the HLR in theAbsentSubscriberSM error and InformServiceCentre, then the SMS-GMSC reports this to the HLR using ReportSM-DeliveryStatus. The problem with this is that the AbsentSubscriber error is received in one instance of the process MT_SM_GMSC but the result of the delivery attempt and the possible invocation of the macro Report_SM_Delivery_Stat_GMSC are handled in a separate instance, and we cannot rely on the information being transferred from the first instance to the second instance.

There seem to be three ways to deal with the problem:

-
If the SMS-SC decides to retry the delivery attempt with a high priority after it has received an Absent SubscriberSM error with a diagnostic, it includes the diagnostic in the request to the SMS-GMSC, which can then remember it and combine it with the information in the InformServiceCentre to use as a base for the comparison with the result of the attempt to forward the message to the serving MSC;

-
The protocol for the InformServiceCentre is extended to include the Mobile Not Reachable Reason – this will give the second instance of the process MT_SM_GMSC the information to use as a base for the comparison with the result of the attempt to forward the message to the serving MSC, but at the cost of changing the protocol;

-
The lack of a diagnostic for the absent subscriber indication which is reported in the InformServiceCentre is accepted, and if any diagnostic is received with the AbsentSubscriberSM error from the serving MSC then it will be taken as a difference from the information received in the InformServiceCentre – this avoids changing the protocol, but at the cost of possibly redundant reports of the delivery status to the HLR (because the information in the ReportSM-DeliveryStatus is the same as the information already stored in the HLR).

Of these three ways of dealing with the problem, the first would require changes to TS 23.040, which is in the remit of T2. This would make it a lot more difficult to resolve the problem, because we would need linked change requests to be processed in two working groups and their parent TSGs.

Of the other two ways of dealing with the problem, the second causes the pain of a change to the protocol (and, of course, implementations), but minimizes the unnecessary signalling between SMS-GMSC and HLR; the third avoids the need for a protocol change but leads to unnecessary signalling between SMS-GMSC and HLR. Bearing in mind that the SMS-GMSC and HLR may well be in different networks (because the SMS-GMSC is attached to an SMS-SC operated by the originating subscriber's HPLMN operator, whereas the HLR is, by definition, operated by the destination subscriber's HPLMN operator) the run-time cost of the unnecessary signalling, both in processing load and in money paid to the operator of the SS7 network which carries the signalling, is something which operators would want to avoid.

Vodafone's preferred solution is therefore to enhance the protocol for the InformServiceCentre operation by including in the argument after the ellipsis the absentSubscriberDiagnosticSM parameter which is already defined as part of the argument of ReportSM-DeliveryStatus. This will avoid the need for an application context version upgrade.

Now we come to the contentious point: the MNRR was first defined in GSM Release 97. From an operator's point of view Vodafone would like to see this corrected in Release 97 and later, but we do live in the real world, and if we brought a CR to GSM 09.02 for Release 97 to fix this problem the reaction would be unfavourable. CN4 therefore have to decide how far back it would be acceptable to take the correction. Vodafone's proposal is to make the correction in Release 99 and later, and accept that implementations to Release 97 and Release 98 will not be affected (though clearly if an operator and the supplier want to negotiate the equivalent change in functionality for an implementation made to R97 or R98 they can do so). We believe that the correction is well worth making, although it would be difficult to argue that it falls into the classification of an essential correction - it would have to be accepted by consensus.

The Release 99 and Release 4 change requests are in documents N4-011293and N4-011294 respectively.

