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Abstract of the contribution: This is a discussion paper discusses the case of two UPFs in a PDU session in addressing one of the editor’s note in annex A.3.2. 
Introduction
The pCR S3i180443 has added two new topology diagrams showing two methods of interceptions for a scenario where multiple DN connections in a PDU session. Meeting discussion resulted in an editor’s note to re-verify the need to have the second diagram.  This paper discusses the use-case as per the scenarios presented in TS 23.501. 
 Discussion

The TS 23.501 has the following diagram in figure 4.2.3-4 illustrating a scenario of multiple DN connections in a PDU session. 
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Figure 1: Figure 4.2.3-4 of TS 23.501

The pCR S3i180443 presented the following two as the topology diagrams: 

[image: image2.emf]NG UE

(target)

NG-Uu

N9

NG RAN

AUSF

NSSF NEF

SIRF

IRI-POI

PCF

AF

DN-1

N1

N2

Nssf

Nnef Nnrf Npcf

Nudm

Naf

Nausf

Namf

Nsmf

LEMF

ADMF LIPF

MDF3

LI_X3

LI_HI1

LI_HI2

LI_HI3

LI_X1

LI_SI

LEA

UDM

NRF

UPF-1

MDF2

CC-POI

LI_X1

(management)

N3

LI_MDF

LICF

LI_ADMF

MDF

ADMF

IRI-POI

AMF

SMF

CC-TF

IRI-POI

LI_T3

UPF-2

DN-2 N6

N4

N6

N4

LI_X2

LI_X1


Figure 2: Figure A.3-1 in draft TS 33.127

Per the above figure, the CC interception is done at the UPF closer to the radio access. 
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Figure 3: Figure A.3-2 of draft TS 23.501

Per the above figure, the CC interception is done at both UPFs. The discussion was on the second figure and on the need to support CC interception at both UPFs. Both diagrams were added into the draft TS with the following editor’s note. 

Editor’s Note: Need to add a description of the actual scenario double UPF scenario is trying to address or delete the second diagram and associated text prior to publication.
This paper illustrates the use-case where the second concept illustrated in the second diagram may also be required. 

For the scenario of interworking with EPC, the TS 23.501 in clause 4.3.1 has the following diagram. 
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Figure 4: Figure 4.3.1-1 of TS 23.501

One of the notes under the figure shows the following: 

NOTE 3:
There can be another UPF (not shown in the figure above) between the NG-RAN and the UPF + PGW-U, i.e. the UPF + PGW-U can support N9 towards an additional UPF, if needed.

The presentation slides of S3i180437 that dissected all of the TS 23.501 scenarios redraw the above diagram with LI flavours in it as shown below: 
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Figure 5: One of the figures from S3i180437

The above diagram shows that CC interception is done at the UPF + PGW-U node which is used irrespective of whether the UE is connected via E-UTRAN or NG-RAN. The diagram (which is not in TS 23.501 nor in S3i180437) can be as shown below if we take the NOTE 3 of (in clause 4.3.1 of TS 23.501, shown before the above figure ) into consideration with the LI flavours included. 

[image: image6.emf] 

UE   

N 26  

S5 - U  

S 5 - C  

S6a  

S11  

N1  

N4  

N7  

U 

N 2  

S1 - U  

S1-MME 

HSS  +  UDM    

N11  

N 3  

N1 5  

N 8  

UE    

N 10    

E - UTRAN    

SGW  

N G - RAN  

AMF  

MME  

PCF +   PCRF    

SMF +   PGW - C    

UPF +   PGW - U    

IRI-POI IRI-POI

IRI-POI

CC-TF

IRI-POI

CC-POI

UPF

N3

N9

N4

NG RAN


Figure 6: Figure 5 of this paper redrawn to reflect the NOTE 3 of TS 23.501 clause 4.3.1.

In the above diagram, the CC interception is done at the UPF through which the user plane packets from E-UTRAN and NG-RAN flow through. To have a continuous of interception CC when the UE has a possibility of dual connection like the one shown above, the interception may have to be done at an UPF that is common to both networks. In brief, the UPF that is not closer to the radio is used here. However, in some scenarios. But, as shown in figure 2, the UPF closer to the radio may also need to do the CC interception for the packets routed to the DNs that are local to that UPF. 

This is the reason two cases of CC interception are shown in Annex A.3.  
Summary/Recommendation
 If the above explanations are convincing, it is recommended to keep both the diagrams in the TS 33.127 and replace the editor’s note as shown below: 
In the case where target UE has connections via multiple access networks (e.g. E-UTRAN and 5G radio), the UPF that is on the common path of user packet flow from the two-access network may be preferred to do the CC interception. However, the UPF closer to the radio may still be required to provide the CC interception for those user plane packets that do not reach the other UPF. However, it has to be noted dual reporting of CC is not done.  
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