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*** Begin of Changes ***
*** Begin of first Change ***

[bookmark: _Toc98003612]6.2.2.4	IRI events
The IRI-POI present in the AMF shall generate xIRI, when it detects the following specific events or information:
-	Registration.
-	Deregistration.
-	Location update.
-	Identifier association.
-	Start of interception with already registered UE.
-	Unsuccessful communication related attempt.
-	Positioning info transfer.
NOTE:	AMF reporting of UE state changes other than registration or deregistration is not supported in the present document.
The registration xIRI is generated when the IRI-POI present in an AMF detects that a target UE has successfully registered to the 5GS via 3GPP NG-RAN or non-3GPP access. The registration xIRI describes the type of registration performed (e.g. initial registration, periodic registration, registration mobility update) and the access type (e.g. 3GPP, non-3GPP). Unsuccessful registration shall be reported only if the target UE has been successfully authenticated.
The deregistration xIRI is generated when the IRI-POI present in an AMF detects that a target UE has deregistered from the 5GS. The deregistration xIRI shall indicate whether it was a UE-initiated or a network-initiated deregistration. 
The location update xIRI is generated each time the IRI-POI present in an AMF detects that the target's UE location is updated due to target's UE mobility (e.g. in case of Xn based inter NG-RAN handover) or when the AMF observes target UE location information during some service operation (e.g., LCS, Location Reporting, or emergency services). The generation of such xIRI may be omitted if the updated UE location information is already included in other xIRIs (e.g. mobility registration) provided by the IRI-POI present in the same AMF. If the information in the AMF received over N2 (TS 38.413 [14]) includes one or more cell IDs, then all cell IDs shall be reported to the LEMF whenever location reporting is triggered at the AMF.
The identifier association xIRI is generated each time the IRI-POI in the AMF detects a SUCI or 5G-GUTI allocation change for a SUPI associated with the target's UE.
The start of interception with already registered UE xIRI is generated when the IRI-POI present in an AMF detects that interception is activated on the target UE that has already been registered in the 5GS.
When additional warrants are activated on a target UE, MDF2 shall be able to generate and deliver the start of interception with already registered UE related IRI messages to the LEMF associated with the warrants without receiving the corresponding start of interception with already registered UE xIRI.
The unsuccessful communication related attempt xIRI is generated when the IRI-POI present in an AMF detects that a target UE initiated communication procedure (e.g. session establishment, SMS) is rejected or not accepted by the AMF before the proper NF handling the communication attempt itself is involved. The unsuccessful communications related attempt xIRI is also generated when the IRI-POI present in the AMF detects that a PDU session modification request to convert a single access PDU session to a Multi-Access PDU (MA PDU) session is not accepted by the AMF and therefore not forwarded to the SMF.
The IRI-POI in the AMF shall support per target selective activation or deactivation of reporting of identifier association xIRI independently of activation of LI for all other events. When identifier association xIRI only reporting is activated, the IRI-POI in the AMF shall also generate location update xIRI.
The positioning info transfer xIRI is generated when the IRI-POI present in the AMF detects one the the following events:
-	network-based or network-assisted positioning requests, responses or reports related to a target UE are being exchanged between LMF and NG-RAN via the AMF.
-	UE-based or UE-assisted positioning requests, responses or reports related to a target UE are being exchanged between LMF and the target UE via the AMF.
NOTE:	The activation and invocation of the positioning info transfer capability exclusively for LALS is not supported in the current version of the specification. Instead, the capability is invoked whenever any LCS operation (including LALS) is performed on the target.

*** End of first Change ***
*** Begin of second Change ***

[bookmark: _Toc98003633]6.2.5.1	Architecture
In the 5GC network, the SMSF provides functionalities to support the SMS over NAS. The SMSF shall have LI capabilities to generate xIRIs when SMS related to the target's UE are handled. Extending the generic LI architecture presented in clause 5, figure 6.2-5 below gives a reference point representation of the LI architecture with SMSF as a CP NF providing the IRI-POI functions.


Figure 6.2-5: LI architecture for LI at SMSF
The LICF present in the ADMF receives the warrant from an LEA, derives the intercept information from the warrant and provides the same to the LIPF.
The LIPF present in the ADMF provisions the IRI-POI present in the SMSF and the MDF2 over LI_X1 interfaces. The LIPF may interact with the SIRF (over LI_SI) present in the NRF to discover the SMSFs in the network.
The IRI-POI present in the SMSF detects the target UE's SMS, generates and delivers the xIRI to the MDF2 over LI_X2. The xIRI will contain the SMS payload. The MDF2 shall support the capability to deliver the IRI messages including the SMS payload as part of the Interception Product to the LEMF over LI_HI2.
National regulations may require that the MDF2 remove information regarded as content from the payload in case of an IRI only warrant.

[bookmark: _Toc98003651]*** End of second Change ***
*** Begin of third Change ***
6.3.2.3	IRI events
[bookmark: _Toc98003652]6.3.2.3.1	Option A
The IRI-POI present in the MME shall generate xIRI, when it detects the following specific events or information:
-	Attach.
-	Detach.
-	Tracking Area/EPS Location Update.
-	Start of interception with EPS attached UE.
-	Unsuccessful communication related attempt.
-	Identifier association.
-	Positioning info transfer.
The attach xIRI is generated when the IRI-POI present in an MME detects that a target UE has performed an E-UTRAN attach procedure including via a HeNB. The attach xIRI describes the type of attach performed. Unsuccessful registration shall be reported only if the target UE has been successfully authenticated.
The detach xIRI is generated when the IRI-POI present in an MME detects that a target UE has detached from the EPS including via a HeNB. The detach xIRI shall indicate whether it was a UE-initiated or a network-initiated detach.
The tracking area/EPS location update xIRI is generated each time the IRI-POI present in an MME detects that the target’s UE location is updated due to target's UE mobility (e.g. in case of X2 based handover, S1 based handover) or when the MME observes target UE location information during some service operation (e.g., periodic Tracking Area Update, UE triggered Service Request). If the information in the MME received over S1 (TS 36.413 [14]) includes one or more cell IDs, then all cell IDs shall be reported to the LEMF whenever location reporting is triggered at the MME.
The start of interception with EPS attached UE xIRI is generated when the IRI-POI present in an MME detects that interception is activated on a target UE that is already attached to the EPS. If there are multiple PDN connections active for the target, then a start of interception with EPS attached UE xIRI is generated for each of them.
When additional warrants are activated on a target UE, MDF2 shall be able to generate and deliver the start of interception with E-UTRAN attached UE related IRI messages to the LEMF associated with the warrants without receiving the corresponding start of interception with already registered UE xIRI.
The unsuccessful communication related attempt xIRI is generated when the IRI-POI present in an MME detects that a target UE initiated communication procedure (e.g. service request, SMS) is rejected or not accepted by the MME before the proper NF handling the communication attempt itself is involved.
The identifier association xIRI is generated each time the IRI-POI in the MME detects a GUTI allocation change for an IMSI associated with the target's UE.
The IRI-POI in the MME shall support per target selective activation or deactivation of reporting of only identifier association xIRI independently of activation of LI for all other events. When identifier association xIRI only reporting is activated, the IRI-POI in the MME shall also generate Tracking Area/EPS Location Update xIRI.
[bookmark: _Hlk97126114]The positioning info transfer xIRI is generated when the IRI-POI present in the MME detects one the following events:
-	network-based or network-assisted positioning requests, responses or reports related to a target UE are being exchanged between E-SMSC and eNB via the MME.
-	UE-based or UE-assisted positioning requests, responses or reports related to a target UE are being exchanged between E-SMLC and the target UE via the MME.
[bookmark: _Hlk97126170]NOTE:	The activation and invocation of the positioning info transfer capability exclusively for LALS is not supported in the current version of the specification. Instead, the capability is invoked whenever any LCS operation (including LALS) is performed on the target.
[bookmark: _Toc98003653]6.3.2.3.2	Option B
The IRI-POI present in the MME shall generate xIRI, when it detects the applicable events specified in TS 33.107 [11].
In addition to the events specified in TS 33.107 [11] the MME shall generate xIRI, when it detects the following additional event:
-	Identifier association.
The identifier association xIRI is generated each time the IRI-POI in the MME detects a GUTI allocation change for an IMSI associated with the target's UE.
The IRI-POI in the MME shall support per target selective activation or deactivation of reporting of only identifier association xIRI independently of activation of LI for all other events. When identifier association xIRI only reporting is activated, the IRI-POI in the MME shall also generate Tracking Area/EPS Location Update xIRI.
[bookmark: _Toc98003760]*** End of third Change ***
*** Begin of fourth Change ***
7.4.7.4.10	LI specific functions and interfaces
The additional LI specific functions and interfaces introduced to support the LI with home-routed roaming architecture shown in figure 7.4.7.4-1 are listed below:
-	LMISF (LI Mirror IMS State Function): A logical LI specific function that provides the IMS state function for LI purposes.  The LMISF provides the IRI-POI and CC-POI functions. The LMISF also initiates the required trigger for IMS media interception. The LMISF may be viewed as consisting of two embedded functions: 1) LMISF-IRI (handling the IMS signalling related LI functions, i.e. IRI-POI), 2) LMISF-CC (handling the IMS media related LI functions, i.e. CC-POI). The interface between the two embedded functions is not defined.
NOTE 1:	The present document assumes one LMISF per VPLMN for a given roaming agreement.
NOTE 2:	The term LMISF is used when a description applies to LMISF-IRI or LMISF-CC.
-	BBIFF (Bearer Binding Intercept and Forward Function): Binds the IMS signalling and media to the LMISF for interception purpose. The BBIFF may be split into two BBIFF-C and BBIFF-U, with the former present in the NF that provides the control plane related functions and the latter present in the NF that provides the user plane related functions associated with the inbound roaming UEs.
-	LI_X2_LITE: Used to carry the control plane information (e.g. packet data connection related notifications, UE location) from BBIFF-C to LMISF-IRI.
-	LI_X3_LITE_S: Used to forward the IMS signalling related user plane packets of inbound roaming UEs from BBIFF-U to the LMISF-IRI.
-	LI_X3_LITE_M: Used to forward the IMS media related user plane packets of inbound roaming target's UE from BBIFF-U to the LMISF-CC.
-	LI_T1: Used to instruct the BBIFF-C that user plane packets of the associated IMS media need to be captured and delivered to the LMISF-CC.
-	LI_T3: Used to instruct the BBIFF-U to capture and deliver the selective user plane packets of inbound roaming UEs to the LMISF.
The user plane packets reported by BBIFF-U include the IMS signalling related packets and IMS media related packets. A condition required for this LI architecture is that LMISF shall have access to the IMS signalling messages and the IMS media packets in an unencrypted form. 
NOTE 3:	The LI functions available within the VPLMN network functions that have access to the packet data connections that carry the IMS signalling and IMS media may be used to provide the BBIFF-C, BBIFF-U functions.


[bookmark: _Toc98003823]7.9.5.4	IRI events
The IRI-POI present in the NEF shall generate xIRI, when it detects the following specific events or information related to parameter provisioning:
-	Expected UE behaviour update.
The eExpected UE behaviour update xIRI is generated when the IRI-POI present in the NEF detects that an AF sent a request to create, update, delete or get Expected expected UE behaviour data related to the target UE and the NEF updates or gets these data from the UE subscription profile via UDM.

[bookmark: _Toc98003856]*** End of fourth Change ***
*** Begin of fifth Change ***

7.11.5.4	IRI events
The IRI-POI present in the SCEF shall generate xIRI, when it detects the following specific events or information related to Parameter provisioning:
-	Communication pattern update.
The cCommunication pattern update xIRI is generated when the IRI-POI present in the SCEF detects that an SCS/AS sent a request to create, update, delete or get communication pattern data related to the target UE and the SCEF updates or gets these data from the UE subscription profile via HSS.
*** End of fifth change ***
*** End of all changes ***
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