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Abstract of the contribution: This pCR introduces some of the principle points that govern the concept of N9HR LI realization into the TR 33.929. This is based on the N9HR LI related functions specified in TS 33.127.   
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4.X.3.1
N9HR LI

Within the 5G packet core system in reference to N9HR, the IMS signaling packets and IMS media packets  are transported as User Plane (UP) packets over different QoS flows within same PDU session established between the UE and the H-UPF. A PDU session has a GTP tunnel between the NG-RAN and the V-UPF and then between the V-UPF and the H-UPF.  The QoS Flow Identifier (QFI) present within the GTP-U extension header identifies the QoS flow over which the UP packets are transported. In other words, the QFI present in the GTP-U extension header can be used to identify particular type of UP packet (e.g. IMS signalling, IMS media).    
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Figure 4.x.3-1: IMS signalling and media related QoS flows within the same PDU session

NOTE 1:  At the control plane, the 5QI values identify the QoS characteristics of a QoS flow. According to the GSMA guidelines, the 5QI value 5 of  is used for IMS signalling and 5QI value of 1 is used for IMS voice media. 
NOTE 2: 
NG-RAN inserts the QFI into the GTP-U extension header for the upstream UP packets and the H-UPF insert the QFI into the GTP-U extension header for the downstream UP packets. 
NOTE 3:  The UP plane packets associated with a particular QoS flow can be associated with one or more IMS session legs (e.g. IMS hold). 

The process of providing the LI functions are described in TS 33.127 [2]. This clause depicts the same using the flow diagrams observing the following points:  
· IMS signalling messages are between the UE and the IMS Signalling Functions in HPLMN and use default QoS flow of the PDU session.
· IMS media is between the UE and the IMS Media Functions  in HPLMN and use dedicated QoS flow of the PDU session. 
· PDU session establishment (default QoS flow) is requested by the UE during the initial registration phase. 
· The PDU session is modified to add IMS media related QoS flows. The PDU session modification  is initiated by the HPLMN for IMS media related QoS flow.
· H-SMF in HPLMN is aware of the QFI used for a QoS flow and provides the same to H-UPF and V-SMF during the PDU session establishment/modification steps. H-SMF also provides the 5QI value that relates to a QoS flow  to the V-SMF during the PDU session establishment/modification steps. 
· V-SMF provides the QFI, 5QI to the NG-RAN during the PDU session establishment/modification steps.  
· V-SMF can determine QFI to QoS flow associations based on the 5QI values received from the H-SMF (i.e.  5 for IMS signalling related QoS flow and 1 for IMS voice media related QoS flow, see NOTE 1). 
· Neither the QFI nor the 5QI is passed to the V-UPF by the V-SMF and hence, the V-UPF is not aware of any relationship between the QFI value and the packet type. 
· V-UPF, however, can be made to recognise and hence, isolate the UP packets  based on a QFI value (present in the GTP-U extension header).  N9HR LI is based on this principle. 
· When a SMF/UPF or just the UPF relocation happens, the new SMF can determine about the relocation based on the information that it receives during the PDU session establishment procedures (upCnxState IE is present).  
During the initial PDU session establishment (the same time, default QoS flow is created), the BBIFF-C present in the V-SMF includes that QFI value (associated to the default QoS flow which is used for the IMS signalling) in the trigger sent to the BBIFF-U present in the V-UPF to identify and capture the UP packets with that QFI. The captured UP packets at the BBIFF-U present in the V-UPF happen to be the IMS signaling UP packets.  

When the PDU session is modified to add IMS media related QoS flow, the BBIFF-C present in the V-SMF includes the QFI value (associated to the QoS flow used for  the IMS voice media)  in the trigger sent to the BBIFF-U present in the V-UPF to identify and capture the UP packets with that QFI. The captured UP packets at the BBIFF-U present in the V-UPF happen to be the IMS voice media related UP packets. 
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