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1. Introduction
In this contribution, we will discuss the mobility issue for E-UTRA connected to 5GC and present a few proposals.
2. Discussion
As agreed during RAN2#99, for each PLMN, the eLTE eNB, i.e.ng-eNB can be connected to:
· EPC only or 
· 5GC only or 
· both EPC and 5GC 
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The eLTE eNB connected to EPC only should be treated as a conventional eNB while the term “ng-eNB” is to be used in Stage 3 when describing functionality specific to E-UTRA connected to 5GC.
The logical network architecture for eNB/ng-eNB/gNB can be captured in the following figure.



Figure 1. Logical network architecture for eNB/ng-eNB/gNB

· The S1 and X2 interfaces are used for UEs connected to EPC. 
· The NG and Xn interfaces are used for UEs connected to 5GC. 
Considering mobility issue based on the logical network architecture, we have six cases:
· Case 1: Mobility between eNB/EPC and eNB/EPC
· Case 2: Mobility between eNB/EPC and ng-eNB/5GC
· Case 3: Mobility between ng-eNB/5GC and ng-eNB/5GC
· Case 4: Mobility between gNB/5GC and ng-eNB/5GC
· Case 5: Mobility between gNB/5GC and eNB/EPC
· Case 6: Mobility between gNB/5GC and gNB/5GC
Case 1 is the legacy mobility issue in LTE while case 4, case 5 and case 6 have been discussed in NR mobility and are captured in TR 38.804. For case 3, mobility between gNB/5GC and gNB/5GC can be taken as a baseline. Thus, the remaining case is mobility between eNB/EPC and ng-eNB/5GC. 
When moving between eNB/EPC and ng-eNB/5GC, the UE in connected mode will trigger a handover procedure. Similar to the handover between eNB/EPC and gNB/5GC, handover between eNB/EPC and ng-eNB/5GC should be supported using S1/NG signaling procedures. 


Figure 2. Handover between eNB/EPC and ng-eNB/5GC
Possible handover procedures from ng-eNB to eNB is captured in the following chart:


Figure 3. ng-eNB/5GC to eNB/EPC handover procedures
This procedure can be triggered, for example, due to new radio conditions, load balancing or due to specific service e.g. in the presence of QoS Flow for voice, the source ng-eNB may trigger handover to EPC.
1. A source ng-eNB decides that the UE should be handed over to the target eNB and sends a Handover Required message (specified in TS38.413) which includes the Target eNB ID and Source to Target Transparent Container to the AMF.
2.The AMF selects the MME governing the target eNB and sends a Relocation Request (Target E-UTRAN Node ID, Source to Target Transparent Container, mapped MM and SM EPS UE Context (default and dedicated GBR bearers) message.
3.The MME requests the target eNB to establish the bearer(s) by sending the message Handover Request message (specified in TS36.413). This message also contains a list of EPS Bearer IDs that need to be setup.
4.The target eNB allocates the requested resources and returns the applicable parameters to the target MME in the message Handover Request Acknowledge (Target to Source Transparent Container, EPS Bearers setup list, EPS Bearers failed to setup list).
5.The MME sends to AMF the message Relocation Response (Cause, List of Set Up RABs, EPS Bearers setup list, MME Tunnel Endpoint Identifier for Control Plane, RAN Cause, MME Address for Control Plane, Target to Source Transparent Container, Address(es) and TEID(s) for Data Forwarding).
6.The AMF sends the Handover Command to the source ng-eNB. 
7.The source ng-eNB commands the UE to handover to the target eNB by sending the HO Command. This message includes a transparent container including radio aspect parameters that the target eNB has set-up in the preparation phase. 
8.When the UE has successfully accessed the target eNB, the message Handover complete is sent from UE to the eNB.
9.The target eNB informs the target MME by sending the message Handover Notify.
Handover procedures from eNB to ng-eNB are captured in the following chart in a similar way.


Figure 4. eNB/EPC to ng-eNB/5GC handover procedure
The above procedures are based on handover procedures between EPS and 5GS for single registration mode which is captured in the latest TS 23.502. During handover, we have the radio side and the NW side of processing. The radio side processing of gNB/5GC to eNB/EPC handover applies the NR handover procedure while the ng-eNB/5GC to eNB/EPC handover follows the LTE handover procedure. The NW side processing of gNB/5GC to eNB/EPC handover and ng-eNB/5GC to eNB/EPC handover should be the same. Thus, we have the following proposal:
Proposal 1: The handover procedure on NW side between eNB/EPC and ng-eNB/5GC should be the same as the handover between eNB/EPC and gNB/5GC. 
Proposal 2: The radio side processing of the handover between eNB/EPC and ng-eNB/5GC should apply the legacy LTE handover procedures.
3. Conclusion
In this contribution we discussed the mobility for E-UTRA connected to 5GC and the following proposals have been made.
Proposal 1: The handover procedure on NW side between eNB/EPC and ng-eNB/5GC should be the same as the handover between eNB/EPC and gNB/5GC. 
Proposal 2: The radio side processing of the handover between eNB/EPC and ng-eNB/5GC should apply the legacy LTE handover procedures.
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