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1. Introduction
This Discussion paper addresses the issue mentioned in the exception sheet related to TS 29.338 regarding error codes 
2. Reason for Change
In the exception sheet of SIMTC-PS_Only work item, there is an outstanding issue about error codes. It is to finalize if a certain amount of new Diameter error codes should be created to describe errors / unsuccessful cases related to SMS handling through Diameter, or if it would be better  to use an additional AVP conveying the reason of these non successful cases.

Alternative 1

This alternative is the one as currently written in TS 29.338 v1.0.0 with new Diameter codes. As the errors cases are the same with the MAP or the Diameter interface, the rationale was to do a one to one mapping between an error result in a MAP procedure and a Diameter error code in the corresponding Diameter answer command. It will drives to add 10 new Diameter error codes. 

Alternative 2

In this alternative, the Diameter procedure outputs which are specific to SMS handling will be described in a new SM-Procedure-Outcome AVP which is applicable to the various SMS procedures, containing a successful or various error indications outside the Diameter base errors and Diameter error user unknown. No new Diameter error codes are then specified. The SM-Procedure-Outcome AVP will be used by MO and MT Forward (SGd) , SRI for SM and Report Report SM Delivery Status (S6c) answers.
A variant would be to define an AVP per interface: so an SGd-Procedure-Outcome AVP and an S6c-Procedure-Outcome AVP with, for each, a shorter enumeration list of the possible outcomes. 
Discussion

1) Adding 10 Diameter errors could be compared to the creations done in other specifications. 10 Diameter error codes have been added in TS 29.229, 11 in TS 29.329 (quite specific to Sh), 4 in TS 29.272. From this view point, the number of new Diameter error codes, although high, in TS 29.338 is acceptable. 
2) In MAP, error result messages also convey MAP additional parameters giving more information related to the error case: e.g. an SM Delivery Failure Cause or an Absent Subscriber Diagnostic. Diameter also allows conveying additional AVPs in an answer command with a Diameter error code (cf RFC 3588 clause 7); it is the alternative 1 choice. But it was indicated that, in practice, some Diameter agents may drop additional AVPs when they are in an answer command with a Diameter error code. So alternative 2, from this view-point avoids this risk, as these additional AVPs will be in a successful Diameter answer. On another side, this behaviour of intermediate agents is not compliant and why to restrict the use of Diameter possibilities compared to those we have with MAP.
3) Coding of Diameter error distinguishes permanent errors from transient ones, which is not the case in the coding of  MAP ones.  The SM Delivery failure case has a  reason which may be a permanent  one or a temporary one (as described in TS 23.040). It drives, in alternative 1, to have a Diameter error case for a permanent SM delivery failure and another error code  for a temporary  one (cf C4-121992). It simply means an additional error code.  

4) With alternative 1, Diameter errors are returned although the reason is not specifically related to the exchange over the SGd or S6c interface but related e.g. to an issue with the UE, so on another interface (e.g. absent UE as not answering a paging request). It can be argued that, as the procedure has been properly executed over the SGd interface, the answer should be with a successful Diameter result, but with an AVP indicating the possible issue about the delivery to the UE in this example. This approach is applied in Alternative 2 for the SM specific issues.
5) This argumentation has not been applied on other Diameter interfaces e.g over Cx with DIAMETER_ERROR_ROAMING_NOT_ALLOWED where the procedure is also properly executed but with  an issue due to a subscription data, rather similar to the SGd issue of an SM not delivered to the UE. 
6) In alternative 2, it may be considered there is a paradox to indicate a successful Diameter result although there is a delivery failure. E.g. the MT FW SM procedure objective is to deliver the SM not only to the MME but to the UE, as the Dimater answer only occurs after having the result of this delivery attempt to the UE (for MT). If not successfull, the MME does not store the received SM. So the MT FW procedure could be considered as unsuccessful, so in principle with a Diameter error. 
7) In  S6m (TS 29.336), a new “HSS-Cause” AVP (Absent Subscriber, Teleservice Not Provisioned, Call Barred) was introduced instead of using Diameter code, justified by the design  of this procedure to support information retrieval for various triggering methods. 

8) With IWFs doing the translation between Diameter and MAP , both alternatives do not present particular translation issues, alternative 1 being slightly easier as with a direct mapping of Diameter /MAP errors, alternative 2 has to translate SM-Procedure-Outcome AVP values into MAP error codes.
3. Conclusions

Both Alternative 1 and 2 allow handling errors related to SMS, with a similar level of complexity. There are not so strong arguments to choose the one or the other. 
Alcatel-Lucent, for SMS in MME, as preference for the alternative 1 as it considers: 

- the use of Diameter errors is in line with the current way CT4 proceeds,

- there is no specific reason (as in S6m) to introduce the alternative 2 method. 
- it would be better to avoid to indicate a successful result although there is a failure.    
4. Proposal

Alcatel-Lucent proposes to keep the alternative 1 and has completed the error handling in C4-121992 PCR for SGd and S6c, in C4-121986 for the SGd IWF and C4-121997 for the S6c IWF on the alternative 1 basis. 
