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[bookmark: _GoBack]Abstract of the contribution: This contribution proposes to include handover procedure from 5GS to EPS for a dual registration mode UE.
1. Discussion
According to the current 3GPP specification TS 23.501, “single registration mode” and “dual registration mode” are being considered as the possible solutions to enable interworking between 5GS and EPS, whereas, either “single registration mode” or “dual registration mode” requires homogeneous capabilities on the UE and the network sides. The following table shows the detail.
Table I UE and network capabilities to support 5GS/EPS interworking
	
	UE capability
	Network capability

	
	
	5G AN/eNB
	AMF/MME
	PGW/SMF+UPF

	Single registration mode
 (UE has only one active MM state, it maintains a single coordinated registration for 5GC and EPC; the network maintains one state either in the AMF or in the MME)

	 Performing TAU/registration during idle mode inter-system change
	Coverage optimization;
Updating neighbouring cell list in the RAN node
	Support of Nx interface
	N/A

	Dual registration mode
 (UE has independent registrations for 5GC and EPC)
	1) performing handover attach during inter-system change;
2) indicating a “HO” flag during the session or connection establishment procedure
3) maintaining UE contexts for both 5GS and EPS
	N/A
	Support of handover attach
	1) Allocating same IP address to the UE when the session or connection establishment request including a “HO” flag;
2) Traffic steering from old tunnel(s) to new tunnel(s)



Comparing with single registration solution, dual registration solution has no impact on 5G RAN node and eNB, which attracts network operators who don’t want to update their LTE networks.
Even for network operators who are intended to support single registration mode, dual registration is also useful, because the network deployment is a gradual procedure, the homogeneous support of single registration mode in whole network can not be promised, e.g. not all RAN nodes are updated to enable inter-RAT handover; or not all AMFs or MMEs are upgraded to support new Nx/S10 interface.
With this in mind, it is proposed that the dual registration mode shall be supported as an interworking option.
Proposal : Dual registration mode solution shall be an option to support interworking between 5GS and EPS.
The procedure of connected mode mobility from 5GC to EPC for a dual registration mode UE is shown in the figure 1. 
2.	Proposal
It is proposed to agree the proposal, and include the following changes into the TS 23.502.

[bookmark: OLE_LINK1][bookmark: OLE_LINK2]* * * * Start of 1st Change * * * *

[bookmark: _Toc480389724]4.11	System interworking procedures with EPS
Editor's note:	Including interworking procedures with EPS.
[bookmark: _Toc480389725]4.11.x	Handover procedures for dual-registration mode
[bookmark: _Toc480389726]4.11.x.1	Handover from 5GS to EPS
The handover procedure from 5GS to EPS for dual registration mode is described in the figure 4.11.x.1-1. For dual registration mode, if seamless service continuity is required, the UE needs to be able to receive DL data from EPS and 5GS.

Figure 1. Handover from 5GS to EPS for dual-registration mode
A dual registration mode UE established one or more PDU sessions in the 5GS. For each PDU session which is served by a PGW-C+SMF, the PGW-C+SMF stores the PGW-C+SMF identifier and corresponding DNN(APN) used by the PDU session into the PDU subscription context of the UE in the HSS+UDM.
1.	Based on the inter-system change trigger like radio conditions etc, the UE determines to access the EPS.
NOTE:	If the UE is not able to send/receive data in the 5GS and the EPS simultaneously, the DL data delivered via the PDU session(s) will be dropped.
Editor’s Note:	It is FFS whether the UE in dual registration mode shall be able to send/receive data in the 5GS and the EPS simultaneously.
Editor’s Note:	It is FFS whether the UE can initiate a TAU or service request procedure to access the EPS to which it has registered, and how.
2.	The UE sends an Attach request (IMSI/old GUTI, PDN Connectivity Request (Request Type)) message to the MME. The Request Type is set to "Handover". If UE has valid 4G GUTI, it includes 4G GUTI, otherwise, it includes IMSI.
3.	If the UE identifies itself with GUTI, but no valid subscription context can be obtained or the MME has changed since the last detach, or the UE identifies itself with GUTI, the MME sends an Update Location Request (MME Identity, IMSI) message to the HSS to retrieve UE subscription data as specified in the 3GPP TS 23.401.
4.	The HSS acknowledges the Update Location message by sending an Update Location Ack (IMSI, Subscription data) message to the MME. The Subscription Data contain one or more PDN subscription contexts. Each PDN subscription context may contain a PGW-C+SMF identifier corresponding to an APN.
5.	The MME sends a Create Session Request (IMSI, PDN GW address, APN, Handover Indication, default EPS Bearer QoS) message to the selected Serving GW.
If the UE provides an APN in the PDN Connectivity Request message, and the subscription context from HSS contains a PGW-C+SMF identity corresponding to the APN, the MME shall use this PGW-C+SMF corresponding to the provided APN for default bearer activation, If the UE does not provide an APN, and the subscription context from HSS contains a PGW-C+SMF identity corresponding to the default APN, the MME shall use the PGW-C+SMF corresponding to the default APN for default bearer activation. 
6.	The Serving GW creates a new entry in its EPS Bearer table and sends a Create Session Request (IMSI, Handover Indication, default EPS Bearer QoS) message to the PGW-C+SMF indicated by the PDN GW address received in the previous step.
7.	While receiving the Handover indication in the Create Session Request message, the PGW-C+SMF decides to switch the data forwarding path from the PDU session to the PDN connection. Based on the EPS bear QoS parameters mapped from QoS flows, the PGW-C+SMF requests the PGW-U+UPF to establish the user plane data forwarding tunnel for the default bearer.
[bookmark: OLE_LINK3][bookmark: OLE_LINK4]8.	The PGW-C+SMF creates a new entry in its EPS bearer context table, and returns a Create Session Response (PDN Address, EPS Bearer QoS) to the SGW. Based on the received Handover Indication, the PGW-C+SMF allocates the same PDN address as the UE IP address used in the PDU session. The EPS bearer QoS is derived from the EPS QoS parameters mapped from QoS flows in the PDU session. 
These EPS QoS parameters may be provided to PGW-C+SMF by the PCF+PCRF, if PCC is deployed
9.	The Serving GW returns a Create Session Response (PDN Address, EPS Bearer QoS) to the MME.
10.	The new MME sends an Attach Accept (GUTI, TAI List, Session Management Request (APN, PDN Address)) message to the UE, the Attach Accept message is carried in the a S1-AP Initial Context Setup Request message.
11.	While receiving an S1-AP Initial Context Setup Request, the eNodeB sends the RRC Connection Reconfiguration message including the Attach Accept message to the UE.
12-13.	After completing the RRC Connection Reconfiguration procedure, the eNodeB sends an Initial Context Response message to the MME, and the UE sends an Attach Complete message to the MME.
14.	Upon reception of both the Initial Context Response message and the Attach Complete message, the MME sends a Modify Bearer Request (Handover Indication) message to the Serving GW.
15.	The Serving GW sends a Modify Bearer Request (Handover Indication) message to the PGW-C+SMF. 
16.	Based on the Handover Indication in the Modify Bearer Request, the PGW-C+SMF requests the PGW-U+UPF to tunnel packets from the PDU session to the PDN connection, and immediately start routing packets to the Serving GW.
17-18.	A Modify Bearer Response is sent from the PGW-C+SMF to the MME.
19.	The PGW-C+SMF initiates dedicated bearer activation procedure based on mapped EPS QoS parameters. This step may be triggered by the PCF+PCRF, if PCC is deployed.
* * * * End of Changes * * * *
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