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Abstract of the contribution: This pCR updates the topology diagrams in Annex A to include and show that SMSF provides IRI-POI functions. 
Discussion

The pCRS3i180514 has introduced the new clause in draft TS 33.127 on LI in SMSF. This pCR reflects the changes to the topology diagrams of Annex A. 
**** First Change ****
A.1
Non-roaming scenario

A.1.1
General

In a non-roaming scenario, the POIs present in the following NFs provide the LI functions. 

· AMF

· UDM

· SMF

· UPF
· SMSF.
For the interception of PDU sessions, the EPC CUPS LI model is not extended to 5G where SMF and UPF are involved in delivering the xIRI and CC associated with the PDU sessions.  

NOTE: 
The above list of NFs that provide the POI functions may have to be expanded once a deployment scenario for such a case is defined in the normative part of the present document.   

**** Next Change ****
A.1.2
Service-based representation with point-to-point LI system

The overall network configuration for 5G in a non-roaming scenario with the LI aspects is shown in figure A.1-1 using the service-based representation (as shown in TS 23.501[2]) with the use of point-to-point LI system.   




[image: image2.emf]NG UE

(target)

NG-Uu

N6

NG RAN

AUSF

NSSF NEF

SIRF

IRI-POI

PCF

AF

DN

N1

N2

N4

Nssf

Nnef Nnrf

Npcf Nudm

Naf

Nausf

Namf

Nsmf

LEMF

ADMF LIPF

MDF3

LI_X3

LI_HI1

LI_HI2

LI_HI3

LEA

UDM

NRF

UPF

MDF2

N9

CC-POI

LI_X1

LI_X1

(management)

N3

LI_MDF

LICF

LI_ADMF

MDF

ADMF

IRI-POI

AMF

SMF

CC-TF

IRI-POI

LI_T3

Nsmsf

SMSF

IRI-POI

LI_X2

LI_SI

LI_X1


Figure A.1-1: Network topology showing LI for 5G (service-based representation) with point-to-point LI system

The figure A.1-1 shows the network topology of 5G system in a service-based representation, however, all the LI-related interfaces remain to be point-to-point. 

The IRI-POIs present in the AMF, UDM, SMF and SMSF deliver the xIRI to the MDF2 and CC-POI present in the UPF delivers the xCC to the MDF3. The MDF3 address to CC-POI present in UPF is provided by the CC-TF present in the SMF over LI_T3 reference point.  

The LIPF present in the ADMF provisions the IRI-POIs present in the NFs with the intercept related data. The LI_X1 interfaces between the LIPF and the UPF is to monitor the user plane data.  

**** Next Change ****
A.2.1
General

In EPC/E-UTRAN, the NFs that provide the POI functions are: 

· MME

· SGW

· PGW (optional)

· HSS. 

In a 5GS, the NFs that provide the POI functions are: 

· AMF

· SMF/UPF 

· UDM
· SMSF. 

In an interworking scenario between the EPC and the 5GS, the AMF in 5GS and MME in EPC provide the IRI-POI functions for the related attach/registration related aspects. When the network topology includes SMF + PGW-C and UPF + PGW-U as the interworking NFs, it is recommended that these provide the POI functions for the PDU sessions as the target communication traffic coming from either of the two interworking networks pass through these NFs.  In that case, the interception at the SGW and UPF (if present between the NG-RAN and the UPF + PGW-U) is not required unless the condition specified in NOTE 1 in clause A.2.1 applies.   
In a non-roaming scenario, the IRI-POI present in the HSS + UDM also provide the LI functions.  The IRI-POI present in the SMSF provides the LI functions for the SMS-related IRI events. 
**** Next Change ****
A.2
Interworking with EPC/E-UTRAN  
A.2.2
Topology view for a non-roaming scenario

The overall network configuration for interworking between EPC-EUTRAN and 5GS in non-roaming scenario with the LI aspects is shown in figure A.2-1.  

The 5G core system is shown using the service-based representation (as shown in TS 23.501[2]) with the use of point-to-point LI system.   
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Figure A.2-1: Network topology showing LI for interworking with EPC/E-UTRAN

The figure A.2-1 shows the network topology of 5G system in a service-based representation, however, all the LI-related interfaces remain to be point-to-point. 

The IRI-POIs present in the AMF, MME, UDM, SMSF and SMF + PGW-C deliver the xIRI to the MDF2 and CC-POI present in the UPF + PGW-U delivers the xCC to the MDF3. The MDF3 address to CC-POI present in UPF + PGW-U is provided by the CC-TF present in the SMF over LI_T3 reference point.  

The LIPF present in the ADMF provisions the IRI-POIs present in the NFs with the intercept related data. The LI_X1 interfaces between the LIPF and the UPF + PGW-U is to monitor the user plane data.  

NOTE 1:
The TS 23.501[2] notes that there can another UPF between the NG-RAN and PGW-U + UPF. In that case, the other UPF may also provide the CC-POI functions for any user plane packets that do not reach the PGW-U + UPF.

**** Next Change ****
A.3
Multiple DN Connections in a PDU session  

A.3.2
Topology view for a non-roaming scenario

The overall network configurations to illustrate the LI with multiple DN connections in a PDU session is illustrated in figure A.3-1 and A.3-2.  

The 5G core system is shown using the service-based representation (as shown in TS 23.501[2]) with the use of point-to-point LI system.   
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Figure A.3-1: Network topology showing CC-POI at one UPF

The IRI-POIs present in the AMF, MME, UDM, SMSF and SMF deliver the xIRI to the MDF2 and CC-POI present in the UPF closer to the NG-RAN (shown as UPF-1) delivers the xCC to the MDF3. The MDF3 address to CC-POI present in UPF-1 is provided by the CC-TF present in the SMF over LI_T3 reference point.  In this view, all user plane packets pass through UPF-1.   

The LIPF present in the ADMF provisions the IRI-POIs present in the NFs with the intercept related data. The LI_X1 interfaces between the LIPF and the UPF is to monitor the user plane data. 
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Figure A.3-2: Network topology showing CC-POI at two UPFs

The IRI-POIs present in the AMF, MME, UDM, SMSF and SMF deliver the xIRI to the MDF2. The CC-POI present in the UPF closer to the NG-RAN (shown as UPF-1) delivers the xCC generated from the user plane packets that flow from UE to DN-1 to the MDF3. The CC-POI present in the UPF away from the NG-RAN (shown as UPF-2) delivers the xCC generated from the user plane packets that flow UE to DN-2 to the MDF3. The MDF3 address to CC-POIs present in UPF-1 and UPF-2 are provided by the CC-TF present in the SMF over LI_T3 reference point.   

The LIPF present in the ADMF provisions the IRI-POIs present in the NFs with the intercept related data. The LI_X1 interfaces between the LIPF and the UPFs are to monitor the user plane data. 

Editor’s Note: Need to add a description of the actual scenario double UPF scenario is trying to address or delete the second diagram and associated text prior to publication.
**** Next Change ****
A.4
Non-3GPP Access in a non-roaming scenario

A.4.1
General

When the target UE is connected to the 5G core network via non-3GPP access, the POIs present in the following NFs of the PLMN where the N3IWF resides provide the LI functions: 
· AMF

· SMF

· UPF
· SMSF.

When the PLMN that has the N3IWF is the HPLMN, as illustrated in clause A.1, the IRI-POI present in the UDM also provides the LI functions.  
When the PLMN that has N3IWF is different from the PLMN that provides the 3GPP access to the target UE, two different AMFs are involved in handling the target UE’s registration accepts (this is not illustrated in this clause). In this case, depending on the operator policy, the SMSF present in either of the two networks may perform the routing of SMS messages to and from the target UE. 
The PLMN that provides the 3GPP access can be a VPLMN and PLMN where the N3IWF resides can be the HPLMN. In this case, the AMF in the HPLMN provides the IRI-POI functions for non-3GPP access related registration events when the target UE is roaming. And, the SMSF present in the HPLMN may have to provide the IRI-POI functions for the SMS related messages routed via non-3GPP access network. 
**** Next Change ****
A.4.2
Topology view

The overall network configuration for non-3GPP access in a non-roaming scenario with the LI aspects is shown in figure A.4-1. In this view, the target UE is not connected to a 3GPP access network. 

The 5G core system is shown using the service-based representation (as shown in TS 23.501[2]) with the use of point-to-point LI system.   
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Figure A.4-1: Network topology showing LI for non-3GPP access to 5G

The figure A.4-1 shows the network topology of 5G system in a service-based representation, however, all the LI-related interfaces remain to be point-to-point. 

The IRI-POIs present in the AMF, UDM, SMSF and SMF deliver the xIRI to the MDF2 and CC-POI present in the UPF delivers the xCC to the MDF3. The MDF3 address to CC-POI present in UPF is provided by the CC-TF present in the SMF over LI_T3 reference point.  

The LIPF present in the ADMF provisions the IRI-POIs present in the NFs with the intercept related data. The LI_X1 interfaces between the LIPF and the UPF is to monitor the user plane data.  

**** End of all Changes ****
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