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INTRODUCTION

The document S3i180406 gives two different approaches for presenting the high-level LI architecture. The two approaches do not change the overall concept, never-the-less they differ in the way LI-specific functional elements are introduced. More specifically, the two approaches differ in the way a POI is defined or represented. 

In approach 1, a POI is presumed to include two functions: Triggering Function (TF) and Intercept Function (IF). There may be other NFs involved between the two. As a matter of fact, with approach 1, a POI may or may not have a one-to-one correspondence with a NF. 
In approach 2, two types of POIs are defined – directly tasked and indirectly tasked. In a directly tasked POI, the target data is provisioned directly at the POI. In an indirectly tasked POI, the target data is provisioned at an external NF referred to as Triggering Function (TF).

NOTE: 
The current draft TS is more aligned with the approach 1, however, with minor differences. The current draft TS does not use the functions such as TF or IF. As a matter of fact, two or more NFs may be involved in providing the TF and IF as well. Sometimes (e.g. IMS, conferencing, VPLMN with home-routed traffic), the role played by a NF may not be distinguishable to conclude whether it provides a TF or IF. 
	Approach 1
	Approach 2
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DISCUSSION

This document analyses the approach 2 for various scenarios and then compares it with approach 1. 
Scenario 1: 5G Packet Core network 

Per approach 2 definition, three cases can be identified. 
· SMF providing a directly tasked IRI-POI functions

· UPF providing an indirectly tasked CC-POI functions

· UPF providing an indirectly tasked IRI-POI functions.

The last case represents the scenario of IRI events that require access to user plane packets. There is another option where the MDF2 may generate the IRI evets that require access to the user plane packets.   
	SMF as directly tasked IRI-POI
	UPF as indirectly tasked IRI-POI
	UPF as indirectly tasked CC-POI
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The diagrams shown above do not include the SX3LIF. If included, its role is not clear in the approach 2 model.  

With approach 1:

· first case is an IRI-POI (SMF) with embedded IRI-TF and IRI-IF

· second case is an IRI-POI that includes two NFs with SMF providing the IRI-TF and UPF providing the IRI-IF. 

· third case is a CC-POI that includes two NFs with SMF providing the CC-TF and UPF providing the CC-IF. 

For the case of MDF2 ort MDF3 generating the IRI events, one can say the IRI POI includes 4 NFs with SMF providing the IRI-TF and UPF, MDF3 and MDF2 providing the IRI-IF functions.   
When the architecture includes SX3LIF, for the second case, the SX3LIF is also to be part of IRI-POI and for the third case, SX3LIF is also part of CC-POI. 

Scenario 2: IMS

With the approach 2 terminology, for IMS-based services, the IRI-POI functions are provided by the S-CSCF and optionally by the P-CSCF. In this analysis, the case of S-CSCF providing the IRI-POI functions is presumed. The CC-POI functions may be provided by the 5GC, IMS-AGW, IM-MGW, TrGW or the MRFP. 

	IRI-POI
	CC-POI 

	S-CSCF
	#1: 5GC
	#2: IMS-AGW
	#3: IM-MGW
	#4: TrGW
	#5: MRFP
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NOTE: In the IMS LI architecture, the LI_X1 (Management) does not exist. 

As shown, with the representation of approach 2, the S-CSCF is a directly tasked IRI-POI. For the CC-POIs, the following five cases (all of them indirectly tasked POIs) are shown: 

· Case 1: P-CSCF is the CC-TF, and UPF is the CC-POI. However, the LI-T3 (the trigger) goes from P-CSCF via PCF, SMF to the UPF.  What are the roles played by the PCF and the SMF? 

· Case 2:  P-CSCF is the CC-TF, and IMS-AGW is the CC-POI.  This is a straight forward case that fits the definition of approach 2. 

· Case 3:  MGCF is the CC-TF, and IM-MGW is the CC-POI.  This is a straight forward case that fits the definition of approach 2. 

· Case 4:  IBCF is the CC-TF, and TrGW is the CC-POI.  This is a straight forward case that fits the definition of approach 2. 

· Case 5:  S-CSCF is the CC-TF, and MRFP is the CC-POI.  However, the LI-T3 (the trigger) goes from S-CSCF via AS, MRFC to the MRFP.  What are the roles played by the AS, MRFC?

One of Case 1, Case 2 or Case 5 is required in a deployment. The Case 3 and Case 4 are for roaming and call forwarding scenarios. 

With approach 1: 

· Case 1: CC-POI includes 4 NFs (P-CSCF, PCF, SMF and UPF) with P-CSCF providing the CC-TF and UPF providing the CC-IF.    

· Case 2:  CC-POI includes two NFs (P-CSCF and IMS-AGW) with P-CSCF providing the CC-TF, and IMS-AGW providing the CC-IF.   
· Case 3:  CC-POI includes two NFs (MGCF and IM-MGW) with MGCF providing the CC-TF, and IM-MGW providing the CC-IF.   

· Case 4:  CC-POI includes two NFs (IBCF and TrGW) with IBCF providing the CC-TF, and TrGW providing the CC-IF.   

·  Case 5:  CC-POI includes four NFs (S-CSCF, AS, MRFC and MRFP) with S-CSCF providing the CC-TF and MRFP providing the CC-IF. 
Here too, the Case 1 and Case 5 may require further explanations to describe the roles of PCF, SMF (Case 1) and AS, MRFC (Case 5). 
Scenario 3: IMS-based Conferencing

With the approach 2 terminology, for IMS-based conferencing, the IRI-POI functions are provided by the AS and the CC-POI functions are provided by the MRFP.   

	IRI-POI
	CC-POI
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NOTE: In the IMS-conferencing LI architecture, the LI_X1 (Management) does not exist. 

With approach 2 representation, the AS is a directly tasked IRI-POI and MRFP is an indirectly tasked CC-POI with AS providing the CC-TF functions. The conference related specifications view the AS/MRFC functions together. 

With the approach 1 representation, the AS is an IRI-POI with an embedded IRI-TF. The CC-POI includes 3 NFs (AS, MRFC and MRFP) with AS providing the CC-TF and MRFP providing the CC-IF. 

Scenario 4: LI at the VPLMN with home-routed roaming architecture

The S8HR LI model is used for this analysis where a new function referred to as LMISF has been defined to provide the IRI-POI and CC-POI functions in the VPLMN.   

	 IRI-POI
	CC-POI
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With approach 2 representation, LMISF is a directly tasked IRI-POI and CC-POI. However, the roles played by UPF and SMF will have to be described from an LI architecture perspective. Also, is there a need to have LI_X1 (management) interface to SMF and UPF?  
In the S8HR, without the separated control plane and user plane configuration, LMISF and PDN-GW are involved. With the separated control and user plane configuration, the PDN-GW-C provides the SMF functions depicted in the above diagram and PDN-GW-U provide the UPF functions depicted in the above diagram.  
NOTE: In the 4G LI architecture, the LI_X1 (Management) does not exist. 
With the approach 1 representation, the SMF, UPF and LMISF together provide the IRI-POI and CC-POI functions with the embedded TF for both IRI and CC.  

With the strategy of prefixing all LI-specific interfaces with an “LI_”, the Xia and Xib interfaces introduced with S8HR LI in TS 33.107 are named here as LI_Xia and LI_Xib.  

Scenario 5: EPC CUPS LI  

Per approach 2 definition, three cases can be identified. 

· SGW-C, PGW-C providing a directly tasked IRI-POI functions

· SX3LIF providing an indirectly tasked CC-POI functions

· SX3LIF providing an indirectly tasked IRI-POI functions.

The last case represents the scenario of IRI events that require access to user plane packets. There is another option where the MDF2 may generate the IRI evets that require access to the user plane packets.  

	SGW-C, PGW-C as directly tasked IRI-POI
	SGW-U, PGW-U as indirectly tasked IRI-POI
	SGW-U, PGW-U as indirectly tasked CC-POI
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NOTE: 
In the 4G LI architecture, the LI_X1 (Management) does not exist. Therefore, what is shown in the above diagram is something new. 
With approach 1:

· first case is an IRI-POI (SGW-C, PGW-C with embedded IRI-TF and IRI-IF

· second case is an IRI-POI that includes three NFs with SGW-C or PGW-C providing the IRI-TF, SGW-U or PGW-U and SX3LIF providing the IRI-IF. 

· third case is a CC-POI that includes three NFs with SGW-C or PGW-C providing the CC-TF, SGW-U or PGW-U and SX3LIF providing the CC-IF. 

For the case of MDF2 ort MDF3 generating the IRI events, one can say the IRI POI includes 5 NFs with SGW-C or PGW-C providing the IRI-TF and SGW-U or PGW-U, MDF3 and MDF2 providing the IRI-IF functions.   

Scenario 6: LALS  
For target positioning-based location reporting, with the approach 2 representation, the LI_LCS is a directly tasked IRI-POI. 

For Enhanced Location for IRI, in this presentation S-CSCF is presumed to be the IRI-POI for the intercepted sessions.  With the approach 2 presentation, the LI_LCS Client is an indirectly tasked IRI-POI with two cases:   

· Case 1: S-CSCF (IRI-POI) providing the IRI-TF

· Case 2: MDF2 is providing the IRI-TF.  For Enhanced Location for IRI, here S-CSCF is presumed to be the IRI-POI for the intercepted sessions.  With the approach 2 presentation, the LI_LCS Client is an indirectly tasked IRI-POI with two cases:   

Different cases are presented below. 

	Target Positioning based Location
	Enhanced Location for IRI based Reporting

	
	LITF at IRI-POI
	LITF at MDF2
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In the approach 1 representation of Target Positioning-based location reporting, the LI_LCS client is viewed as a IRI-POI with the embedded triggering function. 
In the approach 1 representation of Enhanced Location for IRI based location reporting, for case 1, LI_LCS Client and S-CSCF together are viewed as a IRI-POI with S-CSCF providing the IRI-TF and LI-LCS Client providing the IRI-IF. For case 2, MDF2 and LI LCS Client are together viewed as IRI-POI with MDF2 providing the IRI-TF and LI LCS Client providing the IRI-IF. 
SUMMARY
The document presented the cases that show that the following are the special cases that may not exactly fit the architecture models: 
IMS-based services: 

	VoIP: CC Interception at 5GC
	VoIP: CC Interception at MRFP
	Conferencing: CC Interception at MRFP
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The IMS LI architecture model do not have the LI_X1 (management) interface. If needed, it is an addition. 

LI of voice services in VPLMN with home-routed roaming architecture (S8HR type)
	IRI
	CC
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Should SMF and UPF both have LI_X1 (management) interface?
EPC CUPS LI Model

	IRI from User Plane
	CC
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The 4G EPC LI model does not LI (management) interface. If needed, it is an addition. 
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