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INTRODUCTION
This discussion paper is constructed using some of the architectural proposals presented in the other documents (e.g. PCRs and discussion papers). 
The virtualized nature of network functions, service-based interface, control plane user plane separation approach are some of the key points in a 5G system from an architecture perspective.   

The diagrams presented in this paper use AMF, UDM and SMF as the POI for IRI and extends the EPS CUPS LI model to 5G in supporting the session related interceptions. The diagrams also take into consideration of the new LI-specific functional elements proposed in S3i180202 (LICF), S3i180205 (LIF) and the interfaces to support the virtualized nature of 5G as described in S3i180205.  
Note that it is possible to extend the diagrams to include other NFs to provide the POI. 

Architecture diagram proposal #1
The figure 1 shown below is based on the solution #1 described in S3i180204. 
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Figure 1: An architecture diagram where an enhanced ADMF provisions the virtual network functions 

The figure 1 shows an architecture diagram that includes the following network functions of 5G: 
· AMF

· UDM

· SMF

· UPF

· SX3LIF (LI specific logical function). 

The figure 1 assumes that AMF, UDM (doubtful), SMF and SX3LIF can be virtualized. In supporting that the figure 2 shows a new reference point shown as X1_1-bis from each of those functions to the ADMF. Those functions report their instantiation to the ADMF and request for the intercept information from the ADMF over this reference point. 

The ADMF provisions the virtual network functions (AMF, UDM (?), SMF and SX3LIF) over the X1_1 reference point as in the current LI system. The ADMF provisions the DF2 over X1_2 reference point as in the current LI system. The ADMF provisions the DF3 over X1_3 reference point as in the current LI system. 

The AMF, UDM, SMF, SX3LIF deliver the IRI events to the DF2/MF over the X2 reference point as in the current LI system. 

The SMF passes the intercept related information to the SX3LIF over X3c reference point following the EPS CUPS LI model. The UPF receives the packet forwarding rules from the SMF over the secured N4’ reference point following the EPS CUPS LI model. The UPF delivers the CC to the SX3LIF following the EPS CUPS LI model. The SX3LIF delivers the CC to the DF3/MF over the X3 reference point following the EPS CUPS LI model. 

DF2 delivers the IRI messages to the LEMF over the HI2 reference point as in the current LI system. DF3 delivers the CC to the LEMF over the HI3 reference point as in the current LI system. 
Architecture diagram proposal #2

The figure 2 shown below is based on the solution #2 described in S3i180204. 
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Figure 2: An architecture diagram where LICF provisions the virtual network functions

The figure 2 shows an architecture diagram that includes the following network functions of 5G: 

· AMF

· UDM

· SMF

· UPF

· SX3LIF (LI specific logical function)

· LICF (LI specific logical function). 

The figure 2 introduces the new logical function LICF to allow the ADMF to re-use the existing principles in provisioning the intercept information at the POI. The figure 2 also assumes (as in figure 1) that AMF, UDM (doubtful), SMF and SX3LIF can be virtualized. In supporting that the figure 2 shows a new reference point shown as X1_1-bis from each of those functions to the LICF. Those functions report their instantiation to the LICF and request for the intercept information from the LICF over this reference point. 

To differentiate the provisioning interface that ADMF uses, the figure 2 includes a new reference point shown as X1_1-ext that the LICF uses to provision the POIs.   
The ADMF provisions the LICF over the X1_1 reference point as in the current LI system. The ADMF provisions the DF2 over X1_2 reference point as in the current LI system. The ADMF provisions the DF3 over X1_3 reference point as in the current LI system. 

The AMF, UDM, SMF, SX3LIF deliver the IRI events to the DF2/MF over the X2 reference point as in the current LI system. 

The SMF passes the intercept related information to the SX3LIF over X3c reference point following the EPS CUPS LI model. The UPF receives the packet forwarding rules from the SMF over the secured N4’ reference point following the EPS CUPS LI model. The UPF delivers the CC to the SX3LIF following the EPS CUPS LI model. The SX3LIF delivers the CC to the DF3/MF over the X3 reference point following the EPS CUPS LI model. 

DF2 delivers the IRI messages to the LEMF over the HI2 reference point as in the current LI system. DF3 delivers the CC to the LEMF over the HI3 reference point as in the current LI system. 

 Architecture diagram proposal #3

The figure 3 shown below is based on the solution #2 described in S3i180204 and the architecture proposal #3 of S3i180205.  
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Figure 3: An architecture diagram that includes LICF and LIF

The figure 3 shows an architecture diagram that includes the following network functions of 5G: 

· AMF

· UDM

· SMF

· UPF

· SX3LIF (LI specific logical function)

· LICF (LI specific logical function)

· LIF (LI specific logical function).

The figure 3 introduces the new logical functions LICF and LIF. The LICF allows the ADMF to re-use the existing principles in provisioning the intercept information at the POI. LIF allows the POIs to use service-based interface to deliver the IRI events and the DF2 to receive the IRI events over the X2 reference point as in the current LI system. The figure 3 also assumes (as in figure 1 and figure 2) that AMF, UDM (doubtful), SMF and SX3LIF can be virtualized. In supporting that the figure 3 shows a new reference point shown as X1_1-bis from each of those functions to the LICF. Those functions report their instantiation to the LICF and request for the intercept information from the LICF over this reference point. 

To differentiate the provisioning interface that ADMF uses, the figure 3 includes a new reference point shown as X1_1-ext that the LICF uses to provision the POIs.   

The figure 3 also includes a new reference point shown as X2-bis that POIs use to deliver the IRI events to the LIF. 

The ADMF provisions the LICF and LIF over the X1_1 reference point as in the current LI system. The ADMF provisions the DF2 over X1_2 reference point as in the current LI system. The ADMF provisions the DF3 over X1_3 reference point as in the current LI system. 

The AMF, UDM, SMF, SX3LIF deliver the IRI events to the LIF over the X2-bis reference point. The LIF delivers those IRI events to the DF2/MF over the X2 reference point as in the current LI system. 

The SMF passes the intercept related information to the SX3LIF over X3c reference point following the EPS CUPS LI model. The UPF receives the packet forwarding rules from the SMF over the secured N4’ reference point following the EPS CUPS LI model. The UPF delivers the CC to the SX3LIF following the EPS CUPS LI model. The SX3LIF delivers the CC to the DF3/MF over the X3 reference point following the EPS CUPS LI model. 

DF2 delivers the IRI messages to the LEMF over the HI2 reference point as in the current LI system. DF3 delivers the CC to the LEMF over the HI3 reference point as in the current LI system.
Architecture diagram proposal #4

The figure 4 shown below is based on the architecture proposal #3 of S3i180205.  
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Figure 4: An architecture diagram that includes LICF and LIF

The figure 4 shows an architecture diagram that includes the following network functions of 5G: 

· AMF

· UDM

· SMF

· UPF

· SX3LIF (LI specific logical function)

· LIF (LI specific logical function).

The figure 4 introduces the new logical function LIF which embeds the LICF function shown in figure 3. On the provisioning side, the LIF allows the ADMF to re-use the existing principles in provisioning the intercept information at the POI. On the intercept related information delivery side, the LIF allows the POIs to use service-based interface to deliver the IRI events and the DF2 to receive the IRI events over the X2 reference point as in the current LI system. The figure 4 also assumes (as in the earlier three figures) that AMF, UDM (doubtful), SMF and SX3LIF can be virtualized. In supporting that the figure 4 shows a new reference point shown as X1_1-bis from each of those functions to the LIF. Those functions report their instantiation to the LIF and request for the intercept information from the LIF over this reference point. 

To differentiate the provisioning interface that ADMF uses, the figure 4 includes a new reference point shown as X1_1-ext that the LIF uses to provision the POIs.   

The figure 4 also includes a new reference point shown as X2-bis that POIs use to deliver the IRI events to the LIF. 

The ADMF provisions the LIF over the X1_1 reference point as in the current LI system. The ADMF provisions the DF2 over X1_2 reference point as in the current LI system. The ADMF provisions the DF3 over X1_3 reference point as in the current LI system. 

The AMF, UDM, SMF, SX3LIF deliver the IRI events to the LIF over the X2-bis reference point. The LIF delivers those IRI events to the DF2/MF over the X2 reference point as in the current LI system. 

The SMF passes the intercept related information to the SX3LIF over X3c reference point following the EPS CUPS LI model. The UPF receives the packet forwarding rules from the SMF over the secured N4’ reference point following the EPS CUPS LI model. The UPF delivers the CC to the SX3LIF following the EPS CUPS LI model. The SX3LIF delivers the CC to the DF3/MF over the X3 reference point following the EPS CUPS LI model. 

DF2 delivers the IRI messages to the LEMF over the HI2 reference point as in the current LI system. DF3 delivers the CC to the LEMF over the HI3 reference point as in the current LI system.

SUMMARY

The paper presented four alternatives as the 5G LI architecture diagrams. 

· In alternative 1, the ADMF will be enhanced, to support the X1_bis reference point to receive the virtual function instantiation information from the potential POIs. The POIs get provisioned with the intercept information for all the relevant targets as they get instantiated. The POIs deliver the intercept data to the DFs using the current LI principles. 

· In alternative 2, a new logical function referred to as LICF is introduced (taken from solution #2 presented in S3i180204, sort of re-using the ideas from S3i180202) that prevents a need on the ADMF enhancement to support the virtualized network functions. The X1_1-bis reference point described in alternative 1 from the POIs terminate at the LICF. The LICF is get provisioned with the intercept information like a non-virtualized POI. A new reference point X1_1-ext is defined to allow the LICF provision the POIs. The POIs get provisioned with the intercept information for all the relevant targets as they get instantiated from the LICF over the X1_1-ext reference point. The POIs deliver the intercept data to the DFs using the current LI principles. 

· In alternative 3, two new logical functions referred to as LICF and LIF are introduced (taken from solution #2 presented in S3i180204 and solution #3 presented in S3i180205).  From the LI provisioning perspective, this is same as alternative 2. In addition, this introduces a new reference point shown as X2-bis that allows the POIs to deliver the IRI events to the LIF using service-based interface.  

· In alternative 4, the LICF logical function is embedded within the LIF (solution #3 presented in S3i180205).  Basically, the LIF provides the LICF functions as described in alternative 2, 3 (X1_1-bis and X1_1-ext) and X2-bis reference point to receive the IRI events from the POIs as described in alternative 3.  

Any of the above diagrams can be considered as LI architecture diagram for 5G. The new reference points X1_1-bis, X1_1-ext, X2-bis are internal LI specific reference points and the standardization of the same can be done as and when the other internal LI specific reference points are standardized.  
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