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Abstract of the contribution: This pCR proposes some changes to the clause 5.2.16 of TR 33.842 related to Key Issue 2.16 Extending the CUPS LI to 5G. The proposed change modifies the clause heading as the current heading appears to indicate a solution rather than a key-issue. The proposed new heading is LI for PDU Sessions Handling. The proposed modification also limits the descriptions to what the clause heading says. And moves the solution that extends the CUPS LI to 5G to clause 6 – solution descriptions.    
**** Change 1 ****

5.2.16
Key Architecture Issue #2.16 – LI for PDU Session Handling in 5G
5.2.16.1
Description
The TS 23.501 in clause 4.1 has the following bullet under as one of the general concepts: 

· Separate the User Plane (UP) functions from the Control Plane (CP) functions, allowing independent scalability, evolution and flexible deployments e.g. centralized location or distributed (remote) location.

The above bullet item is more relevant to the PDU session handling related aspects of 5G. The LI solution developed for the 5G shall be able to generate the IRI events from the control plane and CC from the user plane. 

**** End of Change 1 ****

**** Change 2 ****

5.2.16.2
Architecture Requirements
Figure 5.2.16-1 is a diagram taken from TS 23.501 giving a generic view of network architecture of 5G with a service-based representation: 
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Figure 5.2.16-1: 5G system architecture with service-based representation (reference: TS 23.501, figure 4.2.3.1)
In the above figure, (R)AN and UPF are involved in the handling of user-plane data between the UE and the DN of a PDU session. All other network functions shown that use service-based interfaces are basically providing the control plane functions. Within the core network (that excludes RAN), more specifically, SMF (Session Management Function) and UPF (User Plane Function) handle the PDU sessions.  Therefore, it is presumed here that the SMF and UPF will be impacted to support the LI for PDU session handling in 5G network architecture.   
TS 23.501 lists the following three possible scenarios for PDU sessions:   
- 5G Architecture with one PDU session (one SMF and one UPF) with one data network connection (one DN).

- 5G architecture with multiple PDU sessions (multiple SMFs and multiple UPFs) with multiple data network connections (multiple DNs) 
- 5G architecture with concurrent access to separate data networks in single PDU session (one SMF, multiple UPFs and multiple access to the same DN).    
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In the first scenario, there will be one SMF/UPF combination used to handle the PDU session. In the second scenario, there will an SMF/UPF combination used for each PDU session. In the third scenario, one SMF supports multiple UPFs. 
The figure 5.2.16-2 (taken from TS 23.501) depicts the first scenario in a reference point representation: 

Figure 5.2.16-2: One PDU session with one data network connection (reference: figure 4.2.3-2 of TS 23.501)
When only one data network connection is used, the N9 reference point shown in figure 5.2.16-2 between the two UPFs is not applicable. 

The figure 5.2.16-3 (taken from TS 23.501) depicts the second scenario in a reference point representation: 
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Figure 5.2.16-3: Multiple PDU sessions with multiple data network connections (reference: figure 4.2.3-3 of TS 23.501)

As shown in the above figure, separate SMF/UPF combination handle separate PDU sessions. 
The figure 5.2.16-4 (taken from TS 23.502) depicts the third scenario in a reference-point representation: 
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Figure 5.2.16-4: One PDU session with multiple data network connections (reference: figure 4.2.3-4 of TS 23.501)

As shown in the above figure, to handle multiple data connections with separate data networks, one SMF and multiple UPFs are used. The figure also shows the use of N9 reference point between the UPFs. 

The LI solution for 5G shall be able to handle the above mentioned three scenarios. 
***** End of Change 2 ****

***** Change 3 ****

5.2.16.3
Protocol Requirements
The LI solution developed to report the IRI events and CC shall be able to handle the protocols used by the SMFs and UPFs. Any changes made to the reference points or to the protocol shall adhere to LI security requirements. 
Editor Note:
One of the 3GPP SA2 delegate provided the following information: The N4 reference point expected to be equal to  Sx reference point defined with CUPS with  small adaptations (e.g. QFI is used instead of QCI).  For the SX3LIF, QoS tag QFI is put in a GTP header while in EPC it corresponds to a dedicated TEID.  There may be a need to support Ethernet PDU sessions. These may have to become separate Key Issues. 
In the hitherto system, the LI specific reference points are referred to as X-interfaces and these are not standardized.   However, going forward, 3GPP SA3 LI has plans to have standardized the reference points covering the X-interfaces.     Such an effort shall accommodate the LI for 5G as well.

**** End of Change 3 ****

***** Change 4 ****
6.2.X1
Architecture Solution for Key Issue #2.16
6.2.X1.1
Overview of the Solution
The TS 33.107 defines the LI model referred to as CUPS LI to support the EPC architecture where control plane and user plane functions are separated.  The figure 6.2.X1-1 shown below for reference represents the CUPS LI model in EPC: 
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Figure 6.2.X1-1: CUPS LI Model in EPC

As described in clause 5.2.16-2, the control plane and user plane separated approach is used for the handling of all PDU sessions in 5G architecture. 
The SMF in 5G provides the control plane functions similar to the way Serving Gateway-C or PDN-Gateway-C was providing the control plane functions in EPC. The UPF provides the user-plane functions, similar to the way Serving Gateway-U and PDN-Gateway-U were providing the user-plane functions in EPC. Therefore, the SMF shall be able to deliver the IRI events that are derived from the control plane signalling information used for the PDU sessions and UPF shall be able to duplicate the user-plane packets from the PDU sessions. In summary, it shall be possible to extend the CUPS LI model used in EPC to 5G LI related to PDU sessions. 
The figure 6.2.X1-2 below shows the extension of CUPS LI model to 5G PDU session handling procedures. 
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Figure 6.2.X1-2: Extending the EPC CUPS LI model to 5G

The figure 6.2.X1-2 is basically constructed by replacing the S-GW/P-GW based CP function in figure 6.2.X1-1 by SMF and by replacing S-GW/P-GW based UP function in figure 6.2.X1-1 is by UPF.

As in the case of CUPS LI, the Split X3 LI Interworking Function (SX3LIF) can co-located with an SMF, or with an UPF or be a standalone function.  The SX3LIF may have a different name in 5G. 

6.2.X1.2
Solution Description through overall network architecture views  
An overall architecture that depicts the extension of CUPS LI to SMF and UPF in 5G is illustrated in figure 6.2.X1-3 below.  
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Figure 6.2.X1-3: Network architecture that shows the extension of CUPS LI model to 5G

As can be seen in figure 6.2.X1-3, the SX3LIF as an LI specific functional element will have to be introduced to the 5G architecture. As in the case of CUPS LI (in EPC), it shall be possible to co-locate the SX3LIF with UPF or with SMF. It shall also possible to have a deployment with SX3LIF as a standalone entity. Also, the name of functional entity SX3LIF in 5G may change as and when the detailed stage 2 aspects are specified in TS 33.107 or TS 33.127. 

The IRI events that are generated at the SMF can be different from the IRI events generated at the CP function in EPC, and the details of the same will have to be specified in TS 33.107 or TS 33.127.   
The X2 reference point is shown from SX3LIF to DF2 is to report those IRI events that must be generated using the user plane packets. As described in TS 33.107, as an alternate deployment option, such IRI events could also be generated by the DF3 and DF2 using the user plane packets received over the X3 reference point. For this alternate option to work, the user plane packets will have to be sent to the DF3 in all cases (i.e. even if the LI does not require the interception of communication content (CC)). 

The figure 6.2.X1-4 below illustrates the possible network configuration to extend the CUPS LI model for multiple (the figure shows two) PDU sessions (separate SMF and UPF for each PDU session).   
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 Figure 6.2.X1-4: Multiple PDU sessions with multiple SMFs and multiple UPFs (not all functions are shown) 
The figure 6.2.X1-4 shows that the UE is involved in two PDU sessions and the architecture scenario shows two SMFs and two UPFs and two SX3LIFs. Two SX3LIFs are shown to highlight the earlier point that it can be co-located with an SMF or with an UPF. In a deployment option that has a standalone SX3LIF, the SX3LIF-1 and SX3LIF-2 may be combined into one.  

As explained earlier, the SX3LIF can also have the X2 reference point to DF2 (to report the IRI events generated from the user plane packets), for the simplicity of drawing, it is not shown in the figure.   

The figure 6.2.X1-5 below illustrates the possible network configuration to extend the CUPS LI model for one PDU session with multiple (the figure shows two) data networks (with one SMF but multiple UPFs).   
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Figure 6.2.X1-5: One PDU session with multiple access to the same data network (not all functions are shown)

The figure 6.2.X1-5 shows that the UE is have two access to the data network with one PDU session and the architecture scenario shows one SMF and two UPFs and two SX3LIFs. Two SX3LIFs are shown to highlight the earlier point that it can be co-located with an UPF as well.  In a deployment option that has a standalone SX3LIF or co-located with the SMF, the SX3LIF-1 and SX3LIF-2 may be combined into one.  

As explained earlier, the SX3LIF can also have the X2 reference point to DF2 (to report the IRI events generated from the user plane packets), for the simplicity of drawing, it is not shown in the figure.   
The figure 6.2.X1-6 below illustrates the network architecture diagram for LI at SMF and UPF using service-based representation:  
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Figure 6.2.X1-6: LI architecture illustrating the extension of CUPS LI to SMF to UPF  with service-based representation of 5G architecture

In the above figure, all LI specific reference points are presumed to be point-to-point. Evaluation of other variations of these is FFS. 
6.2.X1.3
Protocol Aspects
As in the case of CUPS LI (where Sxa and Sxb are enhanced to Sxa’ and Sxb’, see figure 5.2.16-1), the N4 reference point will also have to be enhanced (shown as N4’ in the diagrams) to securely pass the packet detection and packet forwarding rules from SMF to UPF so as to instruct the UPF to forward the user plane packets to the SX3LIF. 

The X1_1, X1_2, X1_3, X2, X3, X3u and X3c reference points are LI specific reference points and the details of which are described at a stage 2 level in TS 33.107 for EPC CUPS LI. Any extensions to address the 5G specific aspects will have to be addressed in TS 33.107 or TS 33.127. 
Basically, the SMF shall support the X1_1 reference point to receive the target- related, and DF2 related, provisioning information from ADMF and support the X2 reference point to deliver the IRI events that it is generating to the DF2. 
The SX3LIF shall also support the X1_1 reference point to receive the DF3 related information from the ADMF. In the deployment option where SX3LIF generates the IRI events using the user-plane packets, the SX3LIF shall also receive the DF2 related information over X1_1 reference point from the ADMF. 
As described in TS 33.107 clause 12.9 for the CP function, the SMF as a CP function shall send the packet detection rules and packet forwarding rules to the UPF over the N4’ reference point and send the intercept-control information to the SX3LIF over the X3c reference point. 

As described in TS 33.107 clause 12.9 for the UP function, the UPF as a UP function shall forward the packets (as duplicated packets) as identified by packet detection rules to the SX3LIF (as identified by the packet forwarding rules) over the X3u reference point and the SX3LIF shall forward those received packets to the DF3 over the X3 reference
**** End of Change 4 ****

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