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1.   Introduction

In Sh procedures, when the data reference 0 (repository data) is used, the meaning of the absence of the Service Data (SD) XML information element (IE) or of the presence of a SD XML information element with empty tags (<ServiceData></ServiceData> ) is not in general clearly stated ; it may drive to significant IOT issues. This discussion paper identifies the ambiguous cases and then raises the question if the same or a different meaning regarding AS or HSS behaviour shall be given to the absence of the SD IE or a SD IE with empty tags in Sh procedures. 

2.    Existing handling in Sh procedures 
a)    Sh-Pull

When “the requested data is not available”, the Sh Pull answer contains

· No UserData AVP when Notif-Eff not supported

· ”RepositoryData element that contains a Service Indication and a Sequence Number but does not contain a ServiceData element” if Notif-Eff is supported

 It is here understood that there is no SD XML element  
In Sh-Pull, the wording “not available requested data” and “empty data” is synonymous. Apart repository data, all other cases of  “empty data”   (eg “empty location information”, empty S-CSCF Name”) are indicated with an XML IE with empty tags.  
There is no indication on the meaning of a Sh Pull answer containing a RepositoryData XML element that contains a Service Indication, a Sequence Number and a SD element with empty tags. There is no interdiction of such Repository data content.
b)    Sh-Update
The procedure distinguishes the cases: 
· “service data is included“, so to update the stored repository data
· “service data is not received”, so to remove the repository data with deletion of service indication, sequence number as well as the SD.
We have an ambiguous case if the Sh-Update request contains a RepositoryData XML element containing a SD XML element with empty tags (which is not forbidden):
· does it mean “service data is included “as there is a SD XML element? So triggering the update of the stored repository data with a Service indication, a Sequence Number and an empty or null  SD, and keeping the subscriptions to notifications?  
· does it mean “service data is not received” as the SD XML element  has no content? So triggering  the removal/deletion of the stored repository data and the suppression of the related subscriptions to notifications.
· or is it an error case (currently not documented)
This point has consequences on the other procedures. With the interpretation “service data is included “: 
· a later Sh Pull is interpreted as repository data available, which triggers a Sh Pull answer containing a repository data with a SD with empty tags.
· Subscription to notif are kept
· Notifications will then contain Repository data with SD with empty tags
c)    Sh-Subs-Notif 
Step 5 specifies: “If Data-Reference is RepositoryData(0) and the transparent data associated with the Service Indication does not exist in the HSS, then Experimental-Result shall be set to DIAMETER_ERROR_SUBS_DATA_ABSENT”.
Transparent data seems here to be synonymous of repository data stored in HSS. It is clear when there is no stored repository data with a Service Indication fitting the requested Service Indication. If the HSS stores a repository data with this Service Indication but with a empty or null SD, it would be interpreted that repository data exists, so triggering the acceptance of the Subscription to notifications 
Transparent data may also be interpreted as identifying the SD associated to a Service Indication, although in the XML schema used over Sh, the type tTransparentData is associated to the RepositoryData XML element and not to the SD XML element. In this interpretation that seems less accurate, the Subscription could be rejected if HSS considers SD does not exist? 
If the Send Data Indication is present, the behaviour is as for a Sh Pull
d)    Sh-Notif

It is specified : “Removed repository data shall be indicated with RepositoryData element that does not contain SD element.”
The statement is clear, but there is no indication on the meaning of a Sh Notif containing a RepositoryData element with a SD with empty tags and there is no interdiction of such RepositoryData content. 

3.    Same or different meaning
The above factual analysis shows that different interpretations can be given to TS 29.328 and from the existing wording, there is no clear indication favouring one or another interpretation. 

Three possible behaviours are consistent:
· Repository Data transferred over Sh and containing a SD IE with empty tags is processed (sender, receiver) as a Repository Data with no SD IE

· Repository data transferred over Sh and containing a SD IE with empty tags is processed (sender, receiver) as a Repository Data with a SD IE having a content 
· A receiver always generates an error when it receives a Repository data transferred over Sh and containing a SD IE with empty tags 

Inconsistencies that TS 29.328 should avoids, happen when:
· a given entity, HSS or AS, uses one of the behaviour for a procedure, and another one for another procedure.

· one entity HSS or AS acts according to one behaviour, and the other entity acts according to another one 

Backward compatibility aspects
These issues exist from the beginning (Rel5) of Sh, but it is recently that some IOT issues has appeared, so corrections / clarifications may be brought to a later release.

We may observe that

· if HSS does not accept Sh-update with Repository data containing a SD IE with empty tags or handle it as a removal  of Repository data, other Sh procedures will not have to address cases with Repository data with a SD IE with empty tags, so avoiding IOT issues on the other procedures. 

· If an AS never send Sh-update with Repository data containing a SD IE with empty tags, it will in principle not receive Sh-Pull answers or Sh-notif requests containing a Repository data with a SD IE with empty tags, unless if it interacts with other AS handling the same Service Indication but using empty tags for SD or with a provisioning system configuring Repository data with empty SD in HSS  

.  

· if a AS is using Sh update with Repository Data containing a SD IE with empty tags, it should normally be consistent with itself and able to receive answers to Sh-Pull or Sh-notif containing  Repository Data containing a SD IE with empty tags
Added Value: 
It may be considered that repository data with SD with empty tags has added value and justifies to be handled the same way as repository data containing  a SD with a content, so ensuring  a consistent behaviour in the different procedures.
It may be an answer to the requirements, if justified, addressed by C4-111760 on “Problem on multiple ASs to subscribe the same service multiple ASs”. It should also be compared with other solutions e.g. where SD with empty tag is not used but replaced with a SD having a dummy content.
5.    Proposals
TS 23.028 should define a consistent behaviour preventing from the inconsistencies mentioned in the analysis
The preferred proposal is that HSS, in addition, has a tolerant behaviour :
· by accepting Sh Update with Repository Data containing a SD IE with empty tags and storing a Repository Data record with its Service Indication, Sequence Number  and an empty or null SD
· and then handling this the same way as a Repository data with a SD having a content for other procedures. 

It allows HSS to support AS not using SD with empty tags, (if they do not interact with AS doing Sh updates with empty tags), as well as to support AS managing SD with empty tags.
The alternative that is more restrictive is that:
· HSS handles a Sh-update containing a Repository Data with a SD with empty tags as a Repository Data with no SD IE and so deleting the stored Repository Data record and associated subscriptions, so not later generating Sh Pull answers or Sh Notifs with RepositoryData containing a SD with empty tags.
· Continue the investigation addressed in C4-111760 about the justification of requirements to consider  Repository Data containing  a SD with empty tags as a separate case from the above, taking into account that, if applied,  it would result in a new feature  to be added in  the supported features AVP to minimize the compatibility issues with the above behaviour. 
