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Abstract of the contribution: This pCR introduces the process flows of S8HR LI as input to the TR 33.929. Here, the EPC system is deployed with CUPS. This is based on the S8HR LI related functions specified in TS 33.127.   
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4.X.4.2.1
Initial configuration - appliable to all inbound roamers
The S8HR LI process applicable to all inbound roamers with home-routed roaming is illustrated in figure 4.x.4-4. 
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Figure 4.x.4-4: S8HR LI (EPC with CUPS) process applicable to all inbound roamers 
The following describe the steps shown in figure 4.x.4-4:  

1. LIPF initiates the S8HR LI process by provisioning the LMISF-IRI with S8HR APN as the target identity. However, there is no DID specified in the Activate Task as the LMISF-IRI is not supposed to forward of any of the received notifications.  
2. LIPF provisions the BBIFF-C present in the SGW-C with the S8HR APN as the target identity and IRI+CC as the intercept type, however, the CC being limited to IMS signalling. The LMISF-IRI is the DID for both.   
3. The BBIFF-C present in the SGW-C detects that  an IMS signaling bearer is created (see also the step 5), for the inbound roaming UEs with home-routed roaming (i.e. for S8HR APN). 
4. The BBIFF-C present in the SGW-C notifies the LMISF-IRI about the IMS signaling bearer information over the LI_LITE reference point. The notifications include the bearer information (e.g. bearer ID) and the UE location information.  LMISF stores the bearer information and the UE location information. 
5. Based on the QCI value of 5, the BBIFF-C present in the SGW-C  determines that the bearer is created for IMS signalling.  The BBIFF-C sends a trigger over LI_T3 to the BBIFF-U present in the SGW-U to capture and deliver the UP packets associated with the IMS signaling bearer. The DID is LMISF-IRI  
6. The BBIFF-U present in the SGW-U captures and delivers the UP packets from the indicated bearer (i.e. IMS signaling bearer) to the LMISF-IRI over the LI_LITE_S reference point. The LMISF-IRI examines the received UP packets and examines the SIP message included within those packets for any target match. When there is no target match, the LMISF-IRI extracts and stores the SIP message. 

7. The BBIFF-C present in the SGW-C detects that IMS voice media bearer is created (based on the QCI value 1) for inbound roaming UE with home-routed roaming (i.e. for S8HR APN). 
8. The BBIFF-C present in the SGW-C notifies the LMISF-IRI about the IMS voice media bearer information over the LI_LITE reference point. The notifications include the bearer information (e.g. bearer ID, the linked bearer ID) and the UE location information.  LMISF stores the bearer information and the UE location information. 

NOTE 1: 
The UP packets for IMS media bearer are not delivered to the LMISF-IRI when there is no active interception for involved UE.  
NOTE 2: The BBIFF-U would notify the LMISF-IRI whenever an IMS bearer is created, modified or deleted.   

4.X.4.2.2
Intercept activation  - appliable to target UE with IRI + CC
The S8HR LI process applicable to target UE with home-routed roaming is illustrated in figure 4.x.4-5 
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Figure 4.x.4-5: S8HR LI (EPC with CUPS) process – intercept activation (applicable to target UE with IRI + CC  
The following describe the steps shown in figure 4.x.4-5:  

1. LIPF provisions the LMISF-IRI, MDF2 and MDF3  for IMS based voice interception with IRI + CC.  The target identity is IMPU, IMPI or the IMEI as they are the identities supported with the IMS LI. 

2. As per the procedures illustrated in flow of figure 4.x.4-4, the BBIFF-U present in the SGW-U captures and delivers the UP packets from the IMS signaling bearer (default bearer) to the LMISF-IRI over LI_LITE_S reference point according to the trigger previously received from the BBIFF-C.  
3. The LMISF-IRI examines the received UP packets and examines the SIP message included within those packets for any target match. With a target match, the LMISF-IRI in the role of IRI-POI for IMS signalling related messages, generates the xIRI that contains the encapsulated SIP message and delivers the same to MDF2.  

4. MDF2 delivers the IRI containing the encapsulated SIP message to the LEMF. 

5. This interception requires CC interception and therefore, the LMISF-IRI sends a trigger to the BBIFF-C (over LI_T1) present in the SGW-C for the interception of IMS voice media. The trigger includes the bearer ID of the IMS signaling bearer previously received from the BBIFF-C. The DID included in the trigger is LMISF-CC. 

6. The BBIFF-C present in the SGW-C detects that IMS media bearer is created.    

7. The BBIFF-C present in the SGW-C notifies the LMISF-IRI about the IMS media bearer creation over the LI_LITE reference point. The notification includes the bearer information (bearer ID, the linked bearer ID of the IMS signaling bearer and the UE location information.  LMISF stores the bearer information and the UE location information. 

8. The BBIFF-C present in the SGW-C determines that the bearer created (detected in step 6) is for IMS voice media (QCI = 1) and is linked to the IMS signaling bearer based on the bearer ID indicated within the trigger received from the LMISF-IRI.  The BBIFF-C sends a trigger over LI_T3 to the BBIFF-U present in the SGW-U to capture and deliver the UP packets from the IMS voice media bearer. The DID is LMISF-CC. 

9. The BBIFF-U captures and delivers the UP packets from the IMS voice media bearer to the LMISF-CC over the LI_LITE_M reference point. 

10. The LMISF-CC interacts with the LMISF-IRI (this reference point is not standardized) to obtain the correlation information to be used in the xCC.  

11. The LMISF-CC generates and delivers the xCC to the MDF3. 

12. The MDF3 forwards the CC to the LEMF. 

NOTE:
A bearer within the EPC  may carry the packets of one or more IMS session legs. In this case, it is responsibility of LMISF-IRI and LMISF-CC to determine and use proper correlation information.   

4.X.4.2.3
Intercept de-activation - appliable to target UE with IRI + CC
When an interception is stopped the S8HR LI process applicable to the same is illustrated in figure 4.x.4-6. 
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Figure 4.x.4-6:  S8HR LI (EPC with CUPS) process – interception deactivation (applicable to target UE with IRI + CC)

The following describe the steps shown in figure 4.x.4-6:  

1. LIPF de-provisions (i.e. deactivates) a previously provisioned intercept at the LMISF-IRI, MDF2 and MDF3.   The target identity is IMPU, IMPI or the PEI as they are the identities supported with the IMS LI. 

2. The LMISF-IRI removes the intercept information (i.e. removes the target ID), stops the generation of IMS session related xIRI, interacts with the LMISF-CC to stop the generation of IMS session related xCC and sends a trigger to the BBIFF-C (over LI_T1) present in the SGW-C to deactivate the interception of IMS media.  

3. The BBIFF-C present in the SGW-C sends a trigger over LI_T3 to the BBIFF-U present in the UPF to deactivate the delivery of UP packets associated with the IMS media bearer  to the LMISF-CC.  
4. The BBIFF-U present in the SGW-C continues to capture  and deliver the UP packets from the IMS signaling bearer to the LMISF-IRI over the LI_LITE reference point The LMISF-IRI examines the received UP packets and examines the SIP message included within those packets for any target match. When there is no target match, the LMISF-IRI extracts and stores the SIP message. This is normal process before any interception is activated (see flow 4.X.4-4). However, the BBIFF-U does not deliver the UP packets from the IMS media bearer.  

5. The BBIFF-C present in the SGW-C detects that IMS media bearer is released  for inbound roaming UEs with home-routed roaming.   

6. The BBIFF-C present in the SGW-C notifies the LMISF-IRI about the Bearer Deactivation notification over the LI_LITE reference point. The notifications include the linked IMS signaling bearer ID, UE location information.  LMISF-IRI stores the bearer information and the UE location information. 
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