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7.X
LI in VPLMN for IMS-based services with home-routed roaming

7.X.1
Background

This clause defines protocol and procedures to support the LI in the VPLMN for IMS-based services with home-routed roaming architecture where IMS signaling (e.g. CSCFs) and media functions (e.g. IMS-AGW) are in the HPLMN. The scope of LI functions defined here are the following in the VPLMN: 

-
IMS-based voice services.

-
SMS over IP. 

For IMS-based voice services and the SMS over IP, the target can be an inbound roaming UE or a non-local ID. 

As defined in TS 33.127 [5] clause 7.4.7.4.2, LMISF-IRI, LMISF-CC, BBIFF-C and BBIFF-U handle the LI in the VPLMN for IMS-based services with home routed roaming architecture. 

NOTE 1:
When N9 is the interface between the two PLMNs for the user plane data, the LI architecture is referred to as N9HR LI. With N9HR LI, the BBIFF-C is present in the SMF and the BBIFF-U is present in the UPF.   

NOTE 2:
When S8 is the interface between the two PLMNs for the user plane data, the LI architecture is referred to as S8HR LI. With S8HR LI, the BBIFF-C and BBIFF-U are combined into BBIFF and is present in the SGW. When SGW is deployed with CUPS, the S8U is the interface between the two PLMNs for the user plane data and in this case, the BBIFF-C is present in the SGW-C and BBIFF-U is present in the SGW-U. 
This clause uses the term "HR LI" in referring to the common functions associated with the N9HR LI and S8HR LI collectively.
The HR LI includes two phases of LI processing with the following scope:   

-
Phase 1 - Initial configuration and target checking, applies to all in-bound roaming UEs with home-routed roaming and using IMS-based services. No interception is done in this phase.
-
Phase 2 - Applies to specific target UEs or UEs in communication with a target non-local ID. Interception is done in this phase. 

The details of the above two phases of LI processes are described in TS 33.127 [5] clause 7.4.7.4.11.  
7.X.2
Backward compatibility

The present document provides two options for stage 3 definitions for implementing S8HR LI: 

- 
Use LI_X1, LI_X2 and LI_X3 interfaces specified below in the present document.  
-
Use TS 33.107 [36] natively as defined in that document.

In both cases, the present document specifies the stage 3 for the LI_HI1 and LI_HI2 interfaces. Only the first option indicated above is used for N9HR LI. 

7.X.3
HR LI Phase 1 

7.X.3.1
Overview

The Phase-1 of HR-LI that applies to all inbound roaming UEs with home-routed roaming using the IMS-based services include the functions that revolve around the following interfaces (see TS 33.127 [5]):  

-
LI_X1: Used by the LIPF to provision the BBIFF-C/BBIFF and optionally, the LMISF-IRI to enable the same for HR-LI (aka initial configuration of HR-LI). 

-
LI_T3: Used by the BBIFF-C to instruct the BBIFF-U to capture and deliver the IMS signaling related user plane packets of inbound roaming UEs to the LMISF-IRI.  
-
LI_X2_LITE: Used by the BBIFF-C/BBIFF to carry the control plane information (e.g. packet data connection related notifications, UE location) to LMISF-IRI for inbound roaming UEs.

-
LI_X3_LITE_S: Used by the BBIFF-U/BBIFF to forward the IMS signalling related user plane packets of inbound roaming UEs to the LMISF-IRI.

The triggering interface LI_T3 is not used in the case of BBIFF in SGW. The LI_X3_LITE_S is also used in HR LI Phase 2. 
7.X.3.2
Provisioning over LI_X1  

7.X.3.2.1
General

For Phase-1 of HR-LI, the following LI functions are provisioned over LI_X1 by the LIPF using the X1 protocol defined in ETSI TS 103 221-1 [7] with the LIPF playing the role of ADMF and the following LI functions playing the role of NE as per the reference model depicted in ETSI TS 103 221-1 [7].  

-
BBIFF-C present in the SMF.

-
BBIFF-C present in the SGW-C.

-
BBIFF present in the SGW.

-
LMISF-IRI. 

As described in clause 7.X.1, the Phase-1 of HR-LI applies to all inbound roaming UEs that use the IMS-based services with home-routed roaming. The target identities "HR" and "IMSSignaling" are used for Phase-1 of HR-LI. 

7.X.3.2.2
Provisioning of BBIFF-C and BBIFF  
The provisioning of BBIFF-C and BBIFF for the reporting of xIRI and xCC are done separately. The minimum details of LI_X1 ActivationTask message for the two are shown table 7.X.3.2-1 and 7.X.3.2-2

Table 7.X.3.2-1: ActivateTask message for activating BBIFF-C and BBIFF to report xIRIs
	ETSI TS 103 221-1 field name
	Description
	M/C/O

	XID
	Shall be set to a value assigned by the LIPF. 
	M

	TargetIdentifiers
	Shall contain a single Target Identifier of type "HR" (see table 7.X.3.2-3).
	M

	DeliveryType
	Set to "X2Only".
	M

	ListOfDIDs
	Shall give the DID of the LMISF-IRI to which the xIRIs should be delivered. The delivery endpoint is configured using the CreateDestination message as described in ETSI TS 103 221-1 [7] clause 6.3.1 prior to the task activation.
	M

	ProductID
	Shall be set to a value assigned by the LIPF. The value used here shall be same as the XID value used for ActivateTask as shown in table 7.X.3.2-4. If the LMISF-IRI is configured by default (i.e. without an ActivateTask), then this field shall be omitted. 
	C


Table 7.X.3.2-2: ActivateTask message for activating BBIFF-C and BBIFF to report xCC
	ETSI TS 103 221-1 field name
	Description
	M/C/O

	XID
	Shall be set to a value assigned by the LIPF. 
	M

	TargetIdentifiers
	Shall contain single Target Identifiers of type "HR" and "IMSSignaling" (see table 7.X.3.2-3).
	M


	DeliveryType
	Set to "X3Only".
	M

	ListOfDIDs
	Shall give the DID of the LMISF-IRI to which the xCC should be delivered. The delivery endpoint is configured using the CreateDestination message as described in ETSI TS 103 221-1 [7] clause 6.3.1 prior to the task activation.  
	M

	ProductID
	Shall be set to a value assigned by the LIPF. The value used here shall be same the XID value used for ActivateTask as shown in table 7.X.3.2-4. If the LMISF-IRI is configured by default (i.e. without an ActivateTask), then this field shall be omitted. 
	C


Table 7.X.3.2-3: Target Identifier Type for enabling HR LI
	Identifier type
	ETSI TS 103 221-1 [7] TargetIdentifier type
	Definition

	HR
	TargetIdentifierExtension /HR
	Empty tag (see XSD schema)

	IMSSignaling 
	TargetIdentifierExtension/IMSSignaling
	Empty tag (see XSD schema)


7.X.3.2.3
Provisioning of LMISF-IRI  

The LMISF-IRI is listed as the delivery endpoint over LI_X2_LITE for xIRI generated by the BBIFF-C/BBIFF and for the xCC generated by the BBIFF-U/BBIFF. 

The provisioning of LMISF-IRI is to enable it to receive the xIRIs and xCC sent from the BBIFF-C (SMF, SGW-C), BBIFF-U (UPF, SGW-U) and BBIFF (SGW). As an alternate deployment option, LMISF-IRI may be presumed to be enabled to receive such xIRI/xCC by default. This clause does not apply to such alternate deployment option.  

The table 7.X.3.2-4 shows the minimum details of the LI_X1 ActivateTask message used for provisioning the LMISF-IRI for Phase-1. 

Table 7.X.3.2-4: ActivateTask message for activating the LMISF-IRI for Phase-1
	ETSI TS 103 221-1 field name
	Description
	M/C/O

	XID
	Shall be set to a value assigned by the LIPF. The XID used here shall be same as the ProductID used for ActivateTask as shown in table 7.X.3-1 and 7.X.3-2.
	M

	TargetIdentifiers
	Shall contain two Target Identifiers of type "HR" and "IMSSignaling" (see table 7.X.3.2-3).   
	M


	DeliveryType
	Set to "X2andX3". 

LMISF-IRI shall use this only to enable the receiving of xIRI and xCC from the BBIFF-C/BBIFF. 
	M

	ListOfDIDs
	Shall be given as an empty list, since DIDs are not required in LMISF-IRI for Phase-1. 
	M


