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1	Discussion
Section 4.3 of TS 23.501 captures the interworking scenario with EUTRAN connected to EPC. The non-roaming and roaming figures however shows only partial CP—UP separation work done in Release 14 TS 23.214. This contribution updates these two figures to align them with TS 23.214. 

2	 Proposal
It is proposed to adopt the following in TS 23.501. 

* * * * Begin First Change * * * *


Interworking with E-UTRAN connected to EPC
[bookmark: _Toc473547262]4.3.1	Non-roaming architecture
Figure 4.3.1-1 represents the non-roaming architecture for interworking between 5GS and EPC/E-UTRAN.




Figure 4.3.1-1: Non-roaming architecture for interworking between 5GS and EPC/E-UTRAN
NOTE 1:	Nx interface is an inter-CN interface between the MME and 5GS AMF in order to enable interworking between EPC and the NG core. Support of Nx interface in the network is optional for interworking.
NOTE 2:	PCF + PCRF, PGW-C + SMF and UPF + PGW-U are dedicated for interworking between 5GS and EPC, which are optional and are based on UE and network capabilities. UEs that are not subject to 5GS and EPC interworking may be served by entities not dedicated for interworking, i.e. either by PGW/PCRF or SMF/UPF/PCF.
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 NG9 towards an additional UPF, if needed.
Editor's note:	The final name for Nx and whether Nx is a new NG Core interface or S10/N14 is FFS.
[bookmark: _Toc473547263]4.3.2	Roaming architecture
Figure 4.3.2-1 represents the Roaming architecture with local breakout and Figure 4.3.2-2 represents the Roaming architecture with home-routed traffic for interworking between 5GS and EPC/E-UTRAN.




Figure 4.3.2-1: Local breakout roaming architecture for interworking between 5GS and EPC/E-UTRAN
NOTE 1:	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 NG9 towards the additional UPF, if needed.





Figure 4.3.2-2: Home-routed roaming architecture for interworking between 5GS and EPC/E-UTRAN





* * * * End First Change * * * *

[bookmark: _GoBack]
image4.emf
 

UPF +   PGW - U    

MME  

UE   

Nx  

S5 - U  

S 5 - C  

S6a  

S11  

N1  

N4  

N7  

U 

N 2  

S1 - U  

5G   RAN  

AMF  

S1 - MME  

HSS  +  UDM    

SMF +   PGW - C    

N11  

N 3  

h - PCF  +  h - PCRF  

v - PCF +   v - PCRF    

HPLMN  

VPLMN  

S9/N7r  

N1 5  

N 8  

  UE    

SGW  

E - UTRAN   NR   Option 3      

N 10  


oleObject4.bin


S5-U







S5-C







N10







E-UTRAN



NR Option 3



 







SGW







 UE 







N8







N15







S9/N7r







VPLMN







HPLMN







v-PCF + v-PCRF 







h-PCF + h-PCRF







N3







N11







SMF + PGW-C 







HSS + UDM 







S1-MME







AMF







5G RAN







S1-U







N2







U







N7







N4







N1







S11







S6a







Nx







UE 







MME







UPF + PGW-U 












image5.emf
 

UPF +   PGW - U    

MME  

UE   

Nx  

S5 - U  

S 5 - C  

S6a  

S11  

N1  

N4  

N7  

U 

N 2  

S1 - U  

5G   RAN  

S1 - MME  

HSS  +  UDM    

SMF +   PGW - C    

N 9  

N 3  

h - PCF  +  h - PCRF  

HPLMN  

VPLMN  

N7r  

N1 6  

N 8  

  UE    

SGW - U  

E - UTRAN  

N 10  

UPF  

N11  

N4  

v - PCF   

v - SM F  

N15  

AMF  

SGW - C  

S xa  


oleObject5.bin


Sxa







S5-C







SGW-C







SGW-U







S5-U







S1-U







HPLMN







VPLMN







AMF







N15







v-SMF







v-PCF 







N4







N11







UPF







N10







E-UTRAN







 UE 







N8







N16







N7r







h-PCF + h-PCRF







N3







N9







SMF + PGW-C 







HSS + UDM 







S1-MME







5G RAN







N2







U







N7







N4







N1







S11







S6a







Nx







UE 







MME







UPF + PGW-U 












image6.emf
 

UPF +   PGW - U    

MME  

UE   

Nx  

S5 - U  

S 5 - C  

S6a  

S11  

N1  

N4  

N7  

U 

N 2  

S1 - U  

5G   RAN  

S1 - MME  

HSS  +  UDM    

SMF +   PGW - C    

N 9  

N 3  

h - PCF  +  h - PCRF  

HPLMN  

VPLMN  

N7r  

N1 6  

N 8  

  UE    

SGW  

E - UTRAN  

N 10  

UPF  

N11  

N4  

v - PCF   

v - SM F  

N15  

AMF  


oleObject6.bin


HPLMN







VPLMN







AMF







N15







v-SMF







v-PCF 







N4







N11







UPF







N10







E-UTRAN







SGW







 UE 







N8







N16







N7r







h-PCF + h-PCRF







N3







N9







SMF + PGW-C 







HSS + UDM 







S1-MME







5G RAN







S1-U







N2







U







N7







N4







N1







S11







S6a







S5-C







S5-U







Nx







UE 







MME







UPF + PGW-U 












image1.emf
 

UPF +   PGW - U    

UE   

Nx  

S5 - U  

S 5 - C  

S6a  

S11  

N1  

N4  

N7  

U 

N 2  

S1 - U  

5G   RAN  

AMF  

S1 - MME  

HSS  +  UDM    

SMF +   PGW - C    

N11  

N 3  

PCF +   PCRF    

N1 5  

N 8  

UE    

SGW - U  

MME  

N 10    

E - UTRAN    

SGW - C  

Sx a  


oleObject1.bin


S5-C







S11







S5-U







SGW-U







SGW-C







Sxa







E-UTRAN 







N10











MME







UE 







N8







N15







PCF + PCRF 







N3







N11







SMF + PGW-C 







HSS + UDM 







S1-MME







AMF







5G RAN







S1-U







N2







U







N7







N4







N1







S6a







Nx







UE 







UPF + PGW-U 












image2.emf
 

UPF +   PGW - U    

UE    

Nx  

S5 - U  

S 5 - C  

S6a  

S11  

N1  

N4  

N7  

U 

N 2  

S1 - U  

5G   RAN  

AMF  

S1 - MME  

HSS  +  UDM    

SMF +   PGW - C    

N11  

N 3  

PCF +   PCRF    

N1 5  

N 8  

UE    

SGW  

MME  

N 10    

E - UTRAN    


oleObject2.bin


E-UTRAN 







N10











MME







SGW







UE 







N8







N15







PCF + PCRF 







N3







N11







SMF + PGW-C 







HSS + UDM 







S1-MME







AMF







5G RAN







S1-U







N2







U







N7







N4







N1







S11







S6a







S5-C







S5-U







Nx







UE 







UPF + PGW-U 












image3.emf
 

UPF +   PGW - U    

MME  

UE   

Nx  

S5 - U  

S 5 - C  

S6a  

S11  

N1  

N4  

N7  

U 

N 2  

S1 - U  

5G   RAN  

AMF  

S1 - MME  

HSS  +  UDM    

SMF +   PGW - C    

N11  

N 3  

h - PCF  +  h - PCRF  

v - PCF +   v - PCRF    

HPLMN  

VPLMN  

S9/N7r  

N1 5  

N 8  

  UE    

SGW - U  

E - UTRAN   NR   Option 3      

N 10  

SGW - C  

Sxa  


oleObject3.bin


SGW-U







Sxa







S5-U







S11







SGW-C







S5-C







N10







E-UTRAN



NR Option 3



 







 UE 







N8







N15







S9/N7r







VPLMN







HPLMN







v-PCF + v-PCRF 







h-PCF + h-PCRF







N3







N11







SMF + PGW-C 







HSS + UDM 







S1-MME







AMF







5G RAN







S1-U







N2







U







N7







N4







N1







S6a







Nx







UE 







MME







UPF + PGW-U 












