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1
Discussion
This is a pCR to TR 32.899 introducing the Interworking between 5G System and existing systems topic.
2
References

[1]
3GPP T3 32.899 Charging aspects of 5G system architecture phase 1 skeleton.   

[2]
3GPP TS 23.501: "System Architecture for the 5G System; Stage 2".

[3]
3GPP TS 23.502: "Procedures for the 5G System; Stage 2". 

3
Rationale

This pCR proposes to introduce the topic "Interworking between 5G System and existing systems" in TR 32.899 Study on Charging Aspects of 5G System Architecture Phase 1. 

4
Detailed proposal

Propose to incorporate the following change into the skeleton for TR 32.899[1].   

	First change


4.2.1
Non-Roaming 5G System Architecture

The 5G System architecture reference is per TS 23.501 [5]:
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Figure 4.2.1.1: Non-Roaming 5G System Architecture in reference point representation
The Figure 4.2.1.x represents the non-roaming architecture for interworking between 5GS and EPC/E-UTRAN.
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Figure 4.2.1.X: Non-roaming architecture for interworking between 5GS and EPC/E-UTRAN
	Second change


5.x.1
Description and assumptions
In order to interwork with existing system EPC, the Nx interface is introduced as an inter-CN interface between the MME and 5GS AMF in order to enable interworking between EPC and the NG core. 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 in the clause 4.3 TS 23.501[5].

5.x.2
Potential requirements 
The following requirements may be consideration under the separation architecture of SMF and UPF:

-
Online and offline charging.
-
Session based charging.
-
Volume, time, combined volume and time, and event based charging
5.x.3

Key issues 

5.x.3.y 
Key issue #1: <Charging for 5GS to EPS handover>
This key issue is for investigating on how to support the Charging for 5GS to EPS handover using Nx interface. This investigation covers the following:

-
determination of which entity/entities in the 5G architecture is suitable to host the CTF(s);

-
identification of the main interactions with the charging domain,

-
charging information collection and correlation cause by the handover.

-
determination of the charging session change handover from the 5G to EPS.

-
the quota management and reporting mechanism caused by the handover. 

5.x.3.z
Key issue #2: <Charging for EPS to 5GS handover>
This key issue is for investigating on how to support the Charging for EPS to 5GS handover using Nx interface. This investigation covers the following:

-
determination of which entity/entities in the 5G architecture is suitable to host the CTF(s);

-
identification of the main interactions with the charging domain,

-
charging information collection and correlation cause by the handover.

-
determination of the charging session change handover from EPS to 5G.

-
the quota management and reporting mechanism caused by the handover. 

5.x.4

Solutions 

5.x.4.y

Solution#1: <5GS to EPS handover using Nx interface > 
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Figure 5.x.4.y.1 Charging precedure for 5GS to EPS handover

1.
5G RAN decides that the UE should be handed over to the E-UTRAN. 
2.
The AMF requests the PGW-C+SMF to provide SM Context.
3.
The AMF selects an MME and sends a Relocation Request for selecting a new SGW.
4.
The MME selects the Serving GW and sends a Create Session Request message for each PDN connection to the Serving GW.

5.
The Serving GW allocates its local resources and returns them in a Create Session Response message to the MME.

6.
The MME requests the target eNodeB to establish the bearer(s) by sending the message Handover Request message. 

7.
The target eNB allocates the requested resources.

8.
If the MME decides that indirect forwarding applies, it sends a Create Indirect Data Forwarding Tunnel Request message to the Serving GW. 
9.
The MME sends the message Relocation Response.

10.
If indirect forwarding applies, the AMF forwards to the PGW-C+SMF the information related to data forwarding to the SGW. The PGW-C+SMF returns a Create Indirect Data Forwarding Tunnel Response.
11.
The AMF sends the Handover Command to the source 5G RAN. 
12.
When the UE has successfully accessed the target eNodeB.
13.
The target MME informs the Serving GW that the MME is responsible for all the bearers the UE have established.
14-15.
The Serving GW informs the PGW-C+SMF of the relocation for each PDN connection. 
16.
The Serving GW acknowledges the User Plane switch to the MME.

A. Update the Charging session caused by handover. 

17.
The PGW-C+SMF initiates dedicated bearer activation procedure for non-GBR QoS flows.
B. The interaction with the charging system caused by the dedicated bearer. 
	End of changes
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