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*** First change **
7.X.3.3
Generation of xIRI over LI_X2_LITE
7.X.3.3.1
General

LI_X2_LITE is an interface between the BBIFF-C/BBIFF to the LMISF-IRI. The xIRIs are generated at the BBIFF-C/BBIFF and are sent over LI_X2_LITE interface to the LMISF-IRI. These xIRIs are applicable to HR LI Phase-1 only. 

For N9HR LI, the BBIFF-C present in the SMF shall generate the xIRIs as described in clause 7.X.3.3.2. For S8HR LI, the BBIFF-C present in the SGW-C and BBIFF present in the SGW shall generate the xIRIs as defined in clause 7.X.3.3.3.   

The xIRIs are generated only when the following prior conditions are met:   

-
ActivateTask with target identity "HR" is received.

-
The MCC + MNC of the Operator Identifier field of the DNN (for N9HR) or APN (for S8HR) is different from the MCC+MNC configured in the SMF (N9HR) or SGW-C/SGW (S8HR) - see TS 29.502 [16], clause 6.1.6.2.2 and 23.003 [19] clause 9.1.2.
-
The Network Identifier field of DNN (for N9HR) or APN (for S8HR) contains "IMS" (IMS services) - see GSMA IR.88 [x1].

The first point is indicating that HR LI is enabled (see clause 7.X.3.2.2). The second point is telling that the UE is an inbound roamer with home-routed based roaming. The third point is telling that the PDU session/PDN connection is for IMS services.   

7.X.3.3.2
N9HR LI
The BBIFF-C present in the SMF shall generate the following xIRI when the prior conditions defined in clause 7.X.3.3.1 are met: 

-
N9HRPDUSessionInfo.

The main purpose of the xIRI is to report the UE location, PDU session ID and the SMF identity. The scenarios that result in the above xIRI are listed below and apply to all inbound roaming UEs with home-routed roaming and using IMS services: 

-
PDU session is established with the creation of a default QoS flow for IMS signaling.  

-
PDU session is modified with the creation of a dedicated QoS flow used for IMS media.  

-
PDU session is modified with the updates to the QoS flow.  

-
PDU session is modified with the deleting of dedicated QoS flow used for IMS media.   

-
PDU session is deleted.  
-
MA PDU session is created, modified or deleted. 
-
SMF relocation.  

-
New UE location due to UE requested or network initiated service request.  

-
New UE location due to hand-over situations including EPS to 5GS handover.  

-
New UE location due to tracking area updates or routing area updates.  

-
New SMF from the SMF set is taking over the PDU session.  

The exact trigger for the xIRI is subject to implementation, however, the following can be used as a general guidance along with observing the prior conditions listed in clause 7.X.3.3.1: 

-
SMF receives the Nsmf_PDU_Session_Create response message with n1SmInfoToUe IE containing the PDU SESSION ESTABLISHMENT ACCEPT (see TS 29.502 [16]) from the H-SMF and sends the NAS message (via AMF) PDU SESSION ESTABLISHMENT ACCEPT to the UE as a part of PDU session establishment procedures. This may also happen with MA PDU session establishment procedures, or during handover procedures with access type change, or as a part of SMF relocation procedures. 

-
SMF receives an Nsmf_PDUSession_UpdateSMContext request from the AMF with a new UE location. This may happen whenever a PDU session or a MA PDU session is modified with the addition, modification or deletion of a dedicated QoS flow. This may also happen for UE-initiated or network-initiated service request procedures, or as a part of the handover procedures, or as a part of the tracking area update procedures. 
-
When a new SMF (e.g. in the SMF set) takes over the control for the PDU session. 
The contents of xIRI N9HRPDUSessionInfo record is shown in table 7.X.3.3-1 below.

Table 7.X.3.3-1: Payload of N9HRPDUSessionInfo record   

	Field name
	Description
	M/C/O

	sUPI
	SUPI associated with the PDU session (e.g. as provided by the AMF in the associated Nsmf_PDU Session_CreateSMContext service operation).  
	M

	pEI
	PEI associated with the PDU session, if available.
	C

	pDUSessionID
	PDU Session ID. See clause 9.4 of TS 24.501 [13].
	M

	location
	UE location information provided by the AMF.
	C

	sNSSAI
	Slice identifiers associated with the PDU session, if available. See TS 23.003 [19] clause 28.4.2 and TS 23.501 [2] clause 5.12.2.2.
	C

	dNN
	Data Network Name associated with the UE traffic, as defined in TS 23.003[19] clause 9A and described in TS 23.501 [2] clause 4.3.2.2.
	C



	messageCause
	Included to indicate why the xIRI is generated (see table 7.X.3.3-2).
	M


Table 7.X.3.3-2: messageCause details   

	Field name
	Description

	pDUSessionEstablished
	Indicates that the PDU session is established

	pDUSessionModified
	Indicates that the PDU session is being modified. 

	pDUReleased
	Indicates that the PDU session is being released. 

	updatedLocationAvailable
	Indicates that an updated UE location is available.

	sMFChanged
	Indicates that the SMF that is handling the PDU session is changed. 

	other
	Indicates that cause is other than those listed elsewhere in this table


The xIRIs shall include the Network Function ID (NFID), a conditional attribute field as defined in ETSI TS 103 221-2 [8], with the V-SMF identity.  

Handling of this xIRI within the LMISF-IRI is described in clause 7.X.3.4.  

7.X.3.3.3
S8HR LI
The BBIFF-C present in the SGW-C and BBIFF present in the SGW shall generate the following xIRI for the purpose of S8HR LI when the prior conditions defined in clause 7.X.3.3.1 are met: 

-
S8HRBearerInfo. 

The main purpose of the xIRI is to report the UE location and the SGW/SGW-C identity to the LMISF-IRI. This xIRI is generated for the following scenarios that apply to all inbound roaming UEs with home-routed roaming and using IMS services: 

-
PDN connection is established with the creation of a default bearer for IMS signaling.  

-
Dedicated bearer is activated for the for IMS media.  

-
Dedicated bearer is updated for IMS media.   

-
Dedicated bearer is deactivated for IMS media.  

-
PDN is disconnected.  

-
SGW-C/SGW relocation.  

-
New UE location due to UE requested or network initiated service request.  

-
New UE location due to hand-over situations including 5GS to EPS handover.  

-
New UE location due to tracking area updates or routing area updates.  

The exact trigger for the xIRI is subject to implementation, however, the following can be used as a general guidance observing the prior conditions listed in clause 7.X.3.3.1: 

-
SGW-C/SGW receives a Create Session Response from the PGW-C/PGW and forwards the same to the MME as a part of PDN connection establishment procedures that creates the default bearer used for IMS signaling or as a part of the handover procedures that results in the SGW-C/SGW relocation or 5GS to EPS relocation.   

-
SGW-C/SGW receives a Create Session Response from the MME and forwards the same to the PGW-C/PGW as a part of dedicated bearer activation procedure on a PDN connection used for IMS media. 

-
SGW-C/SGW receives an Update Bearer Response from MME and forwards the same to the PGW-C/PGW as a part of bearer update procedures with or without the bearer update QoS.  

-
SGW-C/SGW receives a Delete Bearer Response from MME and forwards the same to the PGW-C/PGW as a part of bearer deactivation procedure.

-
SGW-C/SGW receives a Delete Session Request from the MME and forwards the same to the PGW-C/PGW as a part of PDN disconnection procedures. The procedures potentially have the last known UE location.  

-
SGW-C/SGW receives a Create Session Request from the MME and sends a Modify Bearer Request to the PGW-C/PGW as a part of tracking area/routing area update procedures with a change of SGW-C/SGW. The procedures potentially have a new UE location.  

-
SGW-C/SGW receives a Modify Bearer Request from the MME and sends the same to the PGW-C/PGW as a part of Service Request handling procedures, or hand-over procedures, or tracking area/routing area update procedures without a change in the SGW-C/SGW. The procedures potentially have a new UE location.  
The details of the xIRI S8HRBearerInfo record is defined in table 7.X.3.3-3 below:  

Table 7.X.3.3-3: Payload for S8HRBearerInfo record
	Field name
	Description
	M/C/O

	iMSI
	IMSI associated with the PDN connection on which a bearer is created.  
	M

	iMEI
	IMEI associated with the PDN connection on which a bearer is created, if available.
	C

	bearerID
	The identity of the EPS bearer 
	M

	linkedBearerID
	The identity of the default bearer when the bearerID is for dedicated bearer
	C

	location
	Location information provided by the MME.
	C

	aPN
	Packet Data Network to which the connection is being made, as defined in TS 23.003[19] clause 9A and described in TS 23.401 [50] clause 4.3.2.2. Applicable for PDN connection establishment.  
	C

	sGWIPAddress
	IP Address of the SGW-C or SGW as applicable and when available.   
	C

	messageCause
	Included to indicate why the xIRI is generated (see table 7.X.3.3-4).
	M


Table 7.X.3.3-4: messageCause details   

	Field name
	Description

	bearerActivated
	Indicates that the bearer is activated (default or dedicated).   

	bearerModified
	Indicates that the bearer is being modified. 

	bearerDeleted
	Indicates that the bearer is being deactivated.  

	pDNDisconnected
	Indicates that the PDN is disconnected.

	updatedLocationAvailable
	Indicates that an updated UE location is available.

	sGWChanged
	Indicates that the SGW that is handling the PDN connection is changed. 

	other
	Indicates that cause is other than those listed elsewhere in this table


All of the xIRIs listed above shall also include the Network Function ID (NFID), a conditional attribute field as defined in ETSI TS 103 221-2 [8], with the SGW-C/SGW identity.  

Handling of this xIRI within the LMISF-IRI is described in clause 7.X.3.4.  

7.X.3.4
LMISF-IRI handling of xIRIs received over LI_X2_LITE
7.X.3.4.1
Handling of xIRIs

The LMISF-IRI that receives the xIRI, N9HRPDUSessionInfo record shall store or update the record with the information received in the xIRI (e.g. UE location) as applicable, for the future handling.   

The LMISF-IRI that receives the xIRI, S8HRBearerInfo record shall store or update the record with the information received in the xIRI (e.g. UE location) as applicable, for the future handling.   

The stored record is referred to LI_X2_LITE record in the present document.   

7.X.3.4.2
Handling of the stored record

For the N9HR LI related LI_X2_LITE records, the LMISF-IRI shall use the SUPI and PDU Session ID to uniquely associate a record with the inbound roaming UE. 

For S8HR LI related LI_X2_LITE records, the LMISF-IRI shall use the IMSI, Linked Bearer ID or the Bearer ID (when the Linked Bearer ID is not present) to uniquely associate a record with the inbound roaming UE.  

