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Abstract of the contribution: This contribution triggers discussion on converged interface for 2/3/4/5G access.
1. Background
In the CT3#105 meeting, there was a discussion about interface selection for GERAN, UTRAN and EUTRAN access, and accordingly a LS (C3-193640/S2-1908666) was sent out to SA2 to ask three questions as follows:
[bookmark: _Hlk5945296]Question 1: 
If the UE performs the initial attach procedure from EUTRAN, then it could perform mobility from EUTRAN to GERAN/UTRAN and also from EUTRAN to NR. Which mobility cases can be supported among GERAN/UTRAN, EUTRAN and NR? 
Question 2: 
Could the SMF/PGW-C contain the PCEF, whereby the SMF/PGW-C supports the PCEF functionality under 3GPP-EPS IP-CAN type? 
Question 3: 
Should the N7 interface be extended to support the GERAN/UTRAN RAT type? If the N7 interface is extended to support the GERAN/UTRAN RAT type, what is the impact on the Npcf from SA2 view?

Question 2 and Question 3 are related to Gx/N7 interface selection of GERAN, UTRAN and E-UTRAN while Question 1 is related to mobility among 2/3/4/5G.
Question 2 and Question 3 are urgent to be addressed because they directly affect upcoming 5G network deployment. Though Question 1 may impact user experience for the UE, and there could be two kinds of solutions with or without impact on UE.
This contribution focus on interface selection of GERAN, UTRAN and EUTRAN, i.e. Question 2 and Question 3.
2. Discussion
The PCEF of 3GPP TS 23.203 is mapped to the combination of SMF and UPF in 5GC, but it is not clearly specified, some issues are listed as follows:  
-	Which interface (N7 or Gx) should be used for SMF/PGW-C when the legacy 2/4G dual mode UE is accessing to 4G and SMF/PGW-C is selected. 
-	How the SMF/PGW-C implements the full PCEF functionality,
-	And how the functionality could be provided.
Based on the above, the production implementation from different vender will become different due to the different understanding towards 3GPP specification. 

Furthermore, the network architecture is quite complex due to co-existence of 2/3/4/5G. To simplify the network architecture and network management when 5G is commercially deployed, operators would like to deploy a combined nodes such as SMF+PGW-C+GGSN-C, AMF+MME+SGSN to simultaneously serve 2G/3G/4G/5G users, which is similar to PGW+GGSN, MME+SGSN, and widely used in 4G network.
However, as shown in Table 1, current 3GPP specification, the policy control interface and charging interface are not converged.
Table 1: Policy control interface and charging interface as defined in the current specification
	Mobility Scenario
	Policy Control Interface
	Charging Interface
	Note

	4G and 2/3G
	Gx
	Ga (Offline Charging)
Gy (Online Charging)
	Diameter based interface using the DRAs for diameter signalling routing

	4G and 5G
	N7
	Nchf (Offline and Online Charging)
	Service based interfaces using NRFs for 5GC NFs discovery and selection



Therefore, if the combined NFs are deployed, the network architecture will become much more complex and challenging for the operators in terms of operation and management. As shown in Figure 1, operators have to maintain both 2/3/4G (DRA based) and 5G (NRF based) signalling routing networks, as well as 2/3/4G charging system (CG and OCS) and 5G charging system (CCS). 
[image: ]
Figure 1: Network Architecture before the simplification
To simplify the network architecture and reduce CAPEX and OPEX for the operators, especially at the initial stage of 5G deployment, it is proposed to use the converged N7 interface for policy control in all 2/3/4/5G accesses, and use the converged Nchf/N40 interface for charging in all 2/3/4/5G accesses. Accordingly, the deployment would be much simplified as shown in Figure 2.
[image: ]
Figure 2: Network Architecture after the simplification
To support converged policy control interface (N7), it is proposed to clarify that the SMF/PGW-C contains the PCEF functionality defined in EPC for 2/3G accesses, whereby the SMF/PGW-C supports the PCEF functionality under 3GPP-EPS IP-CAN type. Consequently, the N7 interface needs to be extended to support the GERAN/UTRAN RAT type for some scenarios, i.e., PDP Context Activation and mobility within GPRS, mobility from 2G/3G to 4G with IP preservation and mobility from 4G to 2G/3G with IP preservation.
To support the converged charging interface as for interaction between SMF+PGW-C+GGSN-C and CHF, the Nchf/N40 interface needs to be extended to support the GERAN/UTRAN RAT type.

3 Proposal
Regarding Question 2 and Question 3, it is proposed to resolve Gx/N7 and Nchf/N40 interfaces selection of GERAN, UTRAN and E-UTRAN with TEI 16, and the corresponding CRs are submitted to support converged N7 interfaces for 2/3/4/5G accesses. 
[bookmark: _GoBack]Regarding Question 1, there could be two kinds of solutions with or without impact on UE, which seems complicate and needs more time to have further investigation. 
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