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Question
Do we want to allow a single X1 message to "co-task" both an IRI-POI and a CC/IRI-TF when they are co-located in the SMF?

Proposed Conclusions
The analysis below shows that, as far as it is currently defined, the tasking behaviour of the IRI-POI and TF at the SMF are nearly identical, differing only in whether X2/X3-only intercepts are valid.
This permits a reasonably straightforward mechanism for co-tasking, which can be tweaked depending on how we would like to deal with the differences. However, any approach will suffer from the following drawbacks:
· It removes the direct line of communication between the LIPF and either the IRI-POI/TF or CC-TF. This reduces the visibility of state at the LIPF.
· It is not obvious that the approach can be generalized outside of the SMF to other co-located LI functions that we may define. This makes it a "special case" in our architecture, which is usually a Bad Idea.
Since the benefits of co-tasking appear to be limited to optimizing bandwidth and processing, there does not appear to be a strong incentive for developing the idea further.
The analysis also highlighted the difference in the level of guidance given between LI_T2/3 and LI_X1. The triggering interfaces give a reasonable amount of normative guidance on how to use TS 103 221-1 for triggering. The equivalent sections for LI_X1 give far less guidance, typically limiting it to enumerating the minimum supported target identifier types. There is nothing, for example, that mandates that an IRI-POI should reject an X1 request for an X3-only Task.
We therefore propose adding more normative text to TS 33.128 to give an equivalent level of guidance in populating TS 103 221-1 messages over LI_X1.

Context
Originally we had some text in TS 33.128 that hinted at the possibility of using one message to task both the IRI-POI and TF in the SMF (clause 6.2.3.1 before version 16.3.0) .
The IRI-POI, IRI-TF and CC-TF present in the SMF are provisioned over LI_X1 by the LIPF using the X1 protocol as described in clause 5.2.2. A single provisioning action over this interface may be sufficient to provision them at the same time.
We removed it because it was ambiguous, and because it was not clear if allowing this co-tasking would have unintended consequences.
This paper presents an analysis of the information model to see what the consequences might be. For the purposes of this discussion:
· We are only considering instances where a POI and a TF are co-located in the SMF
· We are not considering the general case of co-located POIs and TFs
· We are not considering cases where the POI and TF are separate for any other reason. In these cases the POI and TF shall continue to be tasked independently.


Motivation
Why might we want to co-task the IRI-POI/TF and CC-TF at the SMF?
· It reduces the number of LI_X1 transactions required with the SMF LI functions by half, saving processing and bandwidth
· Depending on the implementation at the SMF, it may give a greater assurance that the tasking state between the IRI-POI/TF and CC-TF is consistent

Information needed at IRI-POI/TF and CC-TF
The two information models of interest are the Task and Destination structures from TS 103 221-1 clauses 6.2.1.2 and 6.3.1.2. These are reproduced at the end of this discussion paper, for convenience.
In the TaskDetails structure most fields are equally valid at either an IRI-POI/TF or a CC-TF. The only slight differences are that an IRI-POI is unlikely to allow X3-only Tasks or DeliveryDestinations, and is unlikely to support PDSR/PDHR tasking (?). 
The differences are shown in the following table:
	Field
	IRI-POI
	IRI-TF
	CC-TF

	XID
	Any valid
	Any valid
	Any valid

	Target Identifiers
	Any valid
	Any valid
	Any valid

	DeliveryType
	X3-only might not make sense
	X3-only might not make sense

	ListOfDIDs
	X3-only destinations might not make sense 
	X2-only destinations might not make sense 

	ListOfMediationDetails
	Should be ignored
	Should be ignored
	Should be ignored

	CorrelationID
	Any valid (?)
	Any valid (?)
	Any valid (?)

	ImplicitDeactivationAllowed
	Probably not allowed (?)
	Probably not allowed (?)
	Probably not allowed (?)

	ProductID
	Any valid (?)
	Any valid (?)
	

	TaskDetailsExtensions
	PDSR/PDHR might not make sense?
	Any valid



This means that the set of valid states for all three functions are broadly similar, except for differences in IRI- or CC-only intercept.
The DestinationDetails structure is similar.
	Field
	IRI-POI
	IRI -TF
	CC-TF

	DID
	Any valid
	Any valid
	Any valid

	FriendlyName
	Any valid
	Any valid
	Any valid

	DeliveryType
	X3-only destinations might not make sense
	X2-only destinations might not make sense

	DeliveryAddress
	Any valid
	Any valid
	Any valid

	DestinationDetailsExtensions
	Any valid
	Any valid
	Any valid



This permits a very simple approach to co-tasking at the SMF.

Simplest approach
The simplest approach to implementing co-tasking at the SMF is to pass all X1 messages verbatim from CC-TF to IRI-POI and IRI-TF.
· X1 messages are passed over LI_X1 to the CC-TF.
· The CC-TF passes on everything to the IRI-POI.
This has the result that:
· The CC-TF and IRI-POI have the same Destination and Task states
Downsides are:
· The IRI-POI/TF has to cope with receiving X3-only Destinations and Tasks without erroring.
· The IRI-POI/TF has to cope with receiving PDSR/PDHR instructions which probably don't make sense. 
· If an error occurs in the IRI-POI/TF, additional logic is needed to report this to the LIPF. The procedure for doing this already exists for reporting errors in Triggered POIs (see clause 5.2.5), and could be re-used, but creates additional complexity.

Slightly less simple approach
We can try and address the first two downsides of the previous approach by adding some logic at the CC-TF.
· X1 messages are passed over LI_X1 to the CC-TF.
· The CC-TF removes PDSR/PDHR instructions from Tasks before passing them on.
· The CC-TF passes on any Task or Destination which is not marked as "X3-only" to the IRI-POI/TF
· The CC-TF removes any X3-only Destination DIDs from the Task DeliveryDestinations before passing them on.
Downsides are:
· The CC-TF now has to carefully maintain a record of the Destination state is has sent to the IRI-POI, to account for the situation where a previously-X3-only Destination is updated to allow X2 (or vice versa). 
· As with the previous approach, there is no direct reporting from the IRI-POI to the LIPF over LI_X1.
It is possible to come up with further variants – for example, only suppressing X3-only Tasks and allowing creating of X3-only Destinations and DIDs at the IRI-POI, in order to remove the need to maintain DeliveryDestination state.

Excerpts from TS 103 221-1
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6.2.1.2	TaskDetails
The TaskDetails structure shall include the following.
Table 4: TaskDetails
	Field
	Description
	Format
	M/C/O

	
	
	
	

	XID
	Uniquely identifies the Task.

There may be more than one different Task relating to the same target identifier (two distinct XIDs). The X1 interface supports delivery of this situation (i.e. it is not considered an error on the X1 interface).
	UUIDv4 (see clause 5.1).
	M

	TargetIdentifiers
	List of criteria which are used to identify the traffic to be intercepted.

Where multiple criteria are present, all criteria are required to be matched. If an NE cannot target based on the criteria specified (e.g. due to an unsupported format or inappropriate combination of identifiers) the NE shall reject the request with an appropriate error.

It is an implementation decision which identifiers and combinations of identifiers are supported.
	Each TargetIdentifier given follows one of the formats given in table 5.
	M

	DeliveryType
	Statement of whether to deliver X2 and/or X3. An MDF shall ignore the contents of the field, and use the DeliveryType value given in the relevant MediationDetails structure (see annex C).
	Enumerated value - one of "X2Only", "X3Only" and "X2andX3".
	M

	ListOfDIDs
	Details of where to send the intercepted traffic.

It is an implementation decision for the NE to determine how to duplicate traffic if multiple destinations are specified, or if multiple destinations are supported. 
	List of Destination Identifiers (DID) referencing the desired delivery destination records.
	M

	ListOfMediationDetails
	Set of details for use by an NE that is performing mediation (i.e. a mediation and delivery function). This shall be included between the ADMF and the MDF. Multiple instances of this parameter may be included (e.g. when multiple LIIDs are associated with an XID).
	See annex C.
	C

	CorrelationID
	Correlation identifier to assign to intercepted material for this Task. Intended for use in triggering scenarios, and shall be ignored by non-mediation function NEs. 
	Unsigned integer.
	O

	ImplicitDeactivationAllowed
	Indication that a Task may implicitly deactivate itself once the NE has determined that it has completed. On deactivation of the Task, the NE shall issue a ReportTaskIssue message with the appropriate TaskReportType (see clause 6.5.2).
	Boolean.
	O

	ProductID
	When provided, shall be used by the receiving entity to populate the X2/X3 XID header as per ETSI TS 103 221‑2 [19], clause 5.2.7 instead of the XID of the Task. If not provided, the XID of the Task shall be used.
	UUIDv4.
	O

	TaskDetailsExtensions
	One or more extension placeholders; each may be populated by a list of elements defined by external specifications.
	See annex B.
	O
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6.3.1.2	DestinationDetails
DestinationDetails relate to the delivery of information from the NE to a Destination.
The DestinationDetails structure is defined as follows.
Table 14: DestinationDetails
	Field
	Description
	Format
	M/C/O

	DID
	Destination Identifier which uniquely identifies the destination
	UUIDv4 (see clause 5.1)
	M

	FriendlyName
	A human-readable name associated with the delivery destination
	Free-text string
	O

	DeliveryType
	Statement of whether to deliver X2 and/or X3 to this destination
	Enumerated value - one of "X2Only", "X3Only" and "X2andX3"
	M

	DeliveryAddress
	One of the values from table 15 shall be included
	As defined in table 15
	M

	DestinationDetailsExtensions
	One or more extension placeholders; each may be populated by a list of elements defined by external specifications
	See annex B
	O



