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Abstract of the contribution: This pCR introduces the new Key Issue to extend the S8HR LI architecture to 5G.   The pCR also provides text to clause 6, the solution description. 
***** New Text ****

5.2.24
Key Architecture Issue #2.24 – Interception of voice services in the VPLMN  
5.2.24.1
Description

In a roaming scenario with home routed traffic, the IMS signalling messages and the voice-media related connection establishment are handled in the HPLMN. The LI capabilities to intercept the voice calls involving the inbound target UE in the scenario shall be available.
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Figure 5.2.24-1: Interception of voice traffic in VPLMN with HR roaming model is required

In EPC, a new LI architecture was introduced to support the interception of voice services in the VPLMN with a roaming of architecture of S8HR. It shall be possible to extend the S8HR model to 5G. 
The LI solution developed for 5G shall be able to deal with the 5G architectural aspects where the network functions use service-based interfaces at the control plane and point-to-point interfaces at the user-plane.  

5.2.24.2
Architecture Requirements
The TS 23.501 clause 4.2.4 introduces the following roaming architecture with HR in service-based interface representation:  
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Figure 5.2.24-2: Roaming 5G System architecture - home routed scenario in service-based interface representation (reference: TS 23.501, figure 4.2.4-3)
TS 23.501 clause 4.2.4 shows the following architecture for a roaming scenario with HR using reference point representation: 
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Figure 5.2.24-3: Roaming 5G System architecture - local breakout scenario in reference point representation (reference: TS 23.501, figure 4.2.4-4)
When the target is roaming in the VPLMN in the above described reference architecture, the IMS signalling messages and the voice media are just user packets flowing between the target UE and some data network outside of the VPLMN.  The SMF manages the related PDU sessions and the signalling as well as the media are just the user-plane packets. Therefore, the SMF and UPF shall be able to provide the required LI functions from the user-plane packets. 

5.2.24.3
Protocol Requirements
The LI solution developed to extract the IMS signalling and media packets from the user plane packets to generate the voice call related IRI events and CC shall be able to handle protocols used in 5G.   Any LI specific changes made to the reference points or to the protocol shall adhere to LI security requirements. 

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 New Text 1 ****

**** New Text 2 ****

6.2.X9
Architecture Solution for Key Issue # 2.24

6.2.X9.1
Overview of the Solution
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In EPC, a new LI architecture was introduced to support the interception of voice services in the VPLMN with a roaming of architecture of S8HR. The figure 5.2.24-4 shown below represents the S8HR LI model defined in clause 20 of TS 33.107: 

Figure 6.2.X9-1: S8HR LI model in EPC (reference: figure 20.1 in TS 33.107)

In the above model, the Serving Gateway/BBIFF deliver all user-plane packets from the IMS signalling bearer that relate to IMS APN for S8HR. The LMISF that has the target identity is able to determine whether the IMS session needs to be intercepted. When affirmative, the LMISF reports the related IRI events to the DF2 and instructs the Serving Gateway/BBIFF to deliver the user plane packets from the associated media bearer and when received, will deliver the CC to the DF3. 

The TS 33.107 defines the architecture shown in figure 6.2.X9-2 for S8HR LI with control plane and user plane separated model (CUPS) model:  
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Figure 6.2.X9-2: S8HR LI model in EPC with CUPS (reference: figure 20.4 in TS 33.107)

Since the control plane and user plane are separated for PDU sessions in 5G, an architecture similar to the one shown in figure 6.2.X9-2 will have to be developed in 5G.   The figure 6.2.X9-3 illustrates the concept of extending the S8HR LI model with CUPS LI to the 5G. 
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Figure 6.2.X9-3: Extending the S8HR LI model to 5G   
In 5G, the SMF and the UPF are involved in handling packets that related to the PDU sessions, which will off-course include the PDU sessions related to signalling and media of voice calls. 

Note that figure 6.2.X9-3 is constructed by replacing the S-GW/BBIFF-C of figure 6.2.X9-2 with SMF and by replacing S-GW/BBIFF-U of figure 6.2.X9-2 with UPF. 

6.2.X9.2
Solution Description through overall network architecture view  

An overall architecture (based on the one shown in figure 5.2.24.-3) that depicts the extension S8HR LI to 5G is illustrated in figure 6.2.X9-4 below.  
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Figure 6.2.X9-4: Overall 5G network architecture showing voice call interception in VPLMN with home routed roaming

As shown, the network architecture introduces a new LI-specific functional element LMISF. The name of the functional element may change in 5G. 

The LMISF will be provisioned with the target subscriber’s identity related to the voice services. As in the case of Release 14 S8HR LI model, one LMISF per VPLMN is presumed. 

As in the S8HR LI model, the UPF present in the VPLMN (with home-routed roaming approach) delivers all packets from PDU sessions related to the IMS signalling.
The LMISF checks to see whether the IMS signalling packets belong to a target subscriber. When affirmative, the LMISF instructs the SMF that the packets from the PDU sessions that carry related media traffic need to be delivered to it (i.e. to LMISF). 
As in the S8HR LI model, the SMF instructs the UPF to duplicate and deliver the packets from the PDU sessions associated with the media sessions to the LMISF. 
The LMISF delivers the IRI and CC related to the voice services to the DF2 and DF3 respectively. Further details of S8HR LI model are described in clause 20 of TS 33.107.
As in the case of S8HR LI model, the IMS signalling shall not be encrypted when the VPLMN (with home routed roaming architecture) requires doing the voice call interception. 

The service-based representation of 5G network architecture for a roaming scenario with home routed communication the LI aspects in HPLMN is shown in figure 6.2.X9-2 below: 
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Figure 6.2.X9-2: Overall 5G network architecture showing voice call interception in VPLMN with home routed roaming (service-based representation)
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.X9.3
Protocol Aspects
The X1_1, X1_2, X1_3, X2, X3, Xia and Xib reference points are LI specific reference points and the details of which are descried at a stage 2 level in TS 33.107 for EPC S8HR LI. Any extensions to address the 5G specific aspects will have to be addressed in TS 33.107 or TS 33.127. 
In the hitherto LI specifications, these X-reference points are the LI specific reference points that are internal to the CSP’s network and follow proprietary protocols. However, going forward, 3GPP SA3 LI has plans to have standardized X-reference points.  Such an effort shall accommodate the LI for 5G as well.
Basically, the LMISF will have to support the X1_1, X2, X3, Xib and Xic reference points. The SMF will have to support the Xib reference points and UPF will have to support the Xia reference point. 

In EPC, the GTP tunnel ID were used to identify the IMS signalling bearer and the associated media bearer. It is not known yet how a PDU session of IMS signalling and the associated media bearer will be identified in 5G. 

**** End of New Text 2 ****

**** End of all New Text ****
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