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4.X
Home routed roaming architecture 
4.X.1
Introduction

This clause gives an overview of the principles of LI functions to be provided within the visited CSP domain for voice communications involving a target when home routed roaming architecture is used.
With home routed roaming architecture, all the IMS related functions reside in the home CSP domain. A part of the packet core network also resides in the home CSP domain.

With 5GC as the packet core network, SMF/UPF reside in both home CSP domain (HPLMN) and the visited CSP domain (VPLMN). With EPC as the packet core network, the PGW resides in the home CSP domain (i.e. in the HPLMN) and the SGW resides in the visited CSP domain (i.e. in the VPLMN). 

The reference point (aka interface) used between the VPLMN and the HPLMN to transport the packets that carry the IMS signalling messages and the IMS media is referenced in naming the LI functions provided in the visited CSP domain with home routed roaming architecture. 

· N9HR LI: The reference point N9 is used between the UPF (in the VPLMN) and the UPF (in the HPLMN).

· S8HR LI: The reference point S8 is used between the SGW (in the VPLMN) and the PGW (in the HPLMN). 
· S8UHR LI: The reference point S8-U is used between the SGW-U (in the VPLMN) and the PGW-U (in the HPLMN). 

N9HR LI refers to the LI functions provided in the visited CSP domain for voice services involving a target with 5GC based packet core network. Similarly, S8HR LI refers to the LI functions provided in the visited CSP domain for voice services involving a target with EPC based packet core network.  
In EPC,  the SGW and the PGW may also be deployed with Control and User Plane Separated (CUPS) with the SGW-C and PGW-C providing the control plane functions and with the SGW-U and PGW-U providing the user plane functions. The reference point between the SGW-U and the PGW-U is referred to as S8-U. Accordingly, in this clause S8UHR refers to the LI functions provided in the visited CSP domain for voice services involving a target with EPC based packet core network deployed with the CUPS model. 
NOTE: 
As an alternate to the introduction of a new term  S8UHR LI , the same can be named S8HR LI when EPC is deployed with CUPS.  This alternate approach is preferred in the TR. 
4.X.2
Topology overviews
4.X.2.1
N9HR LI
The overall network configuration of a 5G system with a home-routed architecture  with the LI aspects in the VPLMN is shown in figure 4.x.2-1  using the service-based representation (as shown in TS 23.501 [xx]) with the use of point-to-point LI system.
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Figure 4.x.2-1: Topology view of N9HR LI system
As specified in TS 33.127 [2], the N9HR LI introduces new LI specifics functions referred to as LMISF-IRI and LMISF-CC (together referred to as LMISF) and BBIFF-C and BBIFF-U (together referred to as BBIFF). The BBIFF-C is present in the V-SMF and the BBIFF-U is present in the V-UPF. 

For N9HR LI:
· BBIFF-C present in the V-SMF notifies the LMISF-IRI whenever a PDU session is established,  modified or deleted. Such notifications include the UE location. This is done for all inbound roaming UEs with N9HR.  
· BBIFF-U present in the V-UPF delivers the User Plane (UP) packets that relate to the IMS signalling to the LMISF-IRI. This is done for all inbound roaming UEs with N9HR.
· LMISF-IRI provides the IRI-POI functions for the IMS signalling related xIRI. This is done for target communications. 
· When the interception requires CC, the LMISF-IRI triggers the BBIFF-C present in the V-SMF over LI_T1 interface. The BBIFF-C present in the V-SMF passes the trigger to BBIFF-U present in the V-UPF over LI_T3 interface. 
· BBIFF-U present in the V-UPF delivers the UP packets that relate to the IMS media to the LMISF-CC. This is done for target communications that requires CC interception. 
· LMLISF-CC provides the CC-POI functions for the IMS media related xCC. This is done for target communications that requires CC interception.
The LIPF present in the ADMF configures and provisions MDF2, MDF3,  LIMISF-IRI and BBIFF-C for the N9HR LI related intercept data.  
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