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Abstract of the contribution: In order to minimize the need to support mapping between EPS and NGS concepts, this paper proposes a single radio based lightweight interworking and migration which avoids the SM mapping between the EPS and the NGS.
1
Proposal
This proposal is asking for inclusion in TR 23.799.
START of CHANGE
6.18.x
Solution 18.X: Solution for single radio based lightweight interworking

6.18.x.1
Architecture description

This solution addresses Key Issue #18 (WT#1, WT#2 and WT#3) and has the following characteristics:

· In order to minimize the need to support mapping between EPS and NGS concepts and maximize the design flexibility for the NGS, when UE changes between the EPS and the NGS, 
· If the UE is in idle mode, TAU procedure for 4G or Location Update procedure for 5G is performed accordingly, which depends on the discussion outcomes of Key Issue #3. 

· For the UE in connected mode and requiring support for service continuity (e.g. voice centric UEs) and/or IP address preservation, if the UE changes from E-UTRAN to NR, then lightweight HO with IP address preservation and session re-establishment between the NGS and the EPS are triggered.
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Figure 6.18.x.1-1: Architecture for single radio based lightweight interworking (supporting IP address preservation and session re-establishment) from NG to EPS

The NGS to EPS lightweight HO based interworking solution is based upon the following key principles:

-
Support IP address preservation by (only) sharing a common user-plane function (UPF): Traditionally maintaining a common anchor included maintaining both the control and the user plane. Leveraging control/user plane separation, the key idea is to only maintain the user-plane function (and based on this the IP address assigned to the UE) when the UE changes between NR and E-UTRAN. This allows the control plane change during these mobility events while still preserving the same IP address.
-
Re-establish the session on the target side during HO procedure: This solution proposes to re-establish a new session (towards the same APN/DN ID and with the same IP address assigned to the UE) on the target side when changing between NR and E-UTRAN. The benefit of re-establishing the “same” session on the target side during HO procedure is that the need for mapping between the different system concepts can be minimized.
6.18.x.2
Flow description
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Figure 6.18.x.2-1: NGS to EPS lightweight HO based interworking 
1. The “evolved” E-UTRAN or 5G NR decides to handover from NGS to EPS.
Editor’s Note: The NFs where NGx and NG S6a are terminated is FFS.
2. The CP Function sends Forward Relocation Request (IMSI, Target ID, generic Source to Target Transparent Container, MM Context) message to the MME. The MM Context contains 4G security related information, which is derived by the CP Function from the NGS domain key. Additionally, the MM Context contains the IP address/ UP Function’s address allocated in order to support IP address preservation by (only) sharing a common user-plane function (UPF).
3. On behalf of the NGC UE, the MME triggers 4G attach procedure on EPS side towards the same APN as defined in TS 23.401 (step 12 to 16 of Figure 5.3.2.1-1: Attach procedure) and with the same IP address assigned to the UE and the same UP Function. The associated default bearer is established and the control plane switches from CP Function to MME/SGW-C/PGW-C and accordingly the UPF/PGW-u switches the user plane from an NG3 interface to a S5 interface. 
4~7. Handover procedures are performed as defined in TS 23.401 (step 5 to 21 of Figure 5.5.1.2.2-1:S1-based handover) with the exception that 4G Attach Accept message is piggybacked in Handover Command.
8~10. The MME sends Forward Relocation Complete Notification to CP Function. CP Function notify AF and dedicated bearer setup procedure is triggered by AF as specified in clause 5.1, TS 23.401 if needed.
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Figure 6.18.x.2-2: EPS to NGS lightweight HO based interworking
1. The E-UTRAN decides to handover from EPS to NGS.
2. The MME sends Forward Relocation Request (IMSI, Target ID, generic Source to Target Transparent Container, MM Context) message to the CP Function. The MM Context contains 4G security related information and the CP Function derives the NGS domain security key from the EPS domain key. Additionally, the MM Context contains the IP address/ UP Function’s address allocated in order to support IP address preservation by (only) sharing a common user-plane function (UPF). 
3. On behalf of the NGC UE, the CP Function triggers 5G attach procedure on NGS side towards the same DN ID and with the same IP address assigned to the UE and the same UP Function. The control plane switches from MME/SGW-C/PGW-C to CP Function and accordingly the UPF/PGW-u switches the user plane from an S5 interface to a NG3 interface. 
4~7. Handover procedures are performed as defined in TS 23.401 (step 5 to 21 of Figure 5.5.1.2.2-1:S1-based handover) with the exception that 5G Attach Accept message is piggybacked in Handover Command, which is similar to combined attach accept for CSFB.
8~11. CP Function sends Forward Relocation Complete Notification to MME. MME notify AF dedicated QoS Flow procedure is triggered by AF if needed, which depends on discussion outcome of Key Issue #4 for SM.
6.18.x.3
Function description
6.18.x.4
Solution evaluation
END of CHANGE
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