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Introduction
E-UTRA cells can be connected to EPC and 5GC to support both legacy devices and 5GC devices.  Last RAN2 agreed that CN selection at connection set up should be done by NAS.  The remaining topic for discussion is change of CN node while connected.
Another unrelated open issue is the PDCP for SRB.  Last RAN2 meeting deferred a decision on this until the corresponding topic for NR was decided.  
This document discusses both these topics
Discussion
PDCP for SRB
RAN2 agreed that PDCP for SRB1 and SRB2 for EN-DC can be left to network implementation.  That is, it is possible to start with LTE PDCP at the beginning of the connection and subsequently move to NR PDCP if the network intends to configure a split SRB1.  This reconfiguration from LTE PDCP to NR PDCP can be done for example during an inter-cell HO, or using an intra-cell HO or during the connection establishment phase in the first reconfiguration following the Security Mode command.  
All of these solutions are also possible even for E-UTRA connected to 5GC.  In addition, it might be possible to already identify that the UE is connecting to 5GC in msg 3 if UEid (S-TMSI) identifies the CN node.  
Observation #1: It is possible to reconfigure the UE from LTE PDCP to NR PDCP during or after the connection establishment phase.
Based on this observation, it is proposed:
Proposal #1: The PDCP protocol to use for SRB1 can be left to network implementation for E-UTRA connected to 5GC as in EN-DC.  Either LTE or NR PDCP can be used before the SRBs is configured as split SRB.
Change of CN node between 5GC and EPC
A UE connected to a CN type (5GC or EPC) may need to be changed to other CN type while in connected.  This could be for:
· UE was connected to 5GC and has gone out of coverage 5GC and should be moved to EPC.  This is time critical and a change of CN type from 5GC to EPC would hence need to be supported while connected without disruption to ongoing services.  This has to be supported using a procedure similar to HO.
· UE was connected to EPC and has moved to a coverage area with 5GC  and EPC.  And it is network policy to move users to 5GC.  This can be delayed until the UE is not in active communication.  For example, it can be done using procedures similar to HO or release with re-direction. 
· For load balancing or other network reasons.  As with the second scenario, this can be delayed until the UE is not in active communication.  For example, it can be done using procedures similar to HO or release with re-direction.

 The figure below (Figure 4.11.2.1-1 in TS 23.502) shows the message flow for Handover from NG RAN to E-UTRAN. From CN perspective, there is no difference between NR or E-UTRA connection to 5GC.  So the figure below is applicable also for HO from E-UTRA connected to 5GC to E-UTRA connected to EPC. From TS 23.502: Figure 4.11.2.1-1: 5GS to EPS handover for single-registration mode with N26 interface
A similar procedure is captured for HO from EPS to 5GC in 4.11.2.2 of TS23.502.
Observation #2: Handover between E-UTRA connected to EPC and 5GC is supported by the Core network.
From RAN perspective, a high level analysis of the impact from supporting such a Handover is as follows:
1) HO from EPC to 5GC is a combination of other procedures:
a) Mobility control info and lower layer parameters as in intra-E-UTRA HO
b) DRB and QoS flow mapping as those used for RRC connection setup to 5GC over E-UTRA.
E-UTRA already supports NR PDCP and supports a change between the LTE and NR PDCP as part of the HO procedure.  
2) HO from 5GC to EPC.  From a target perspective, this is similar to inter-RAT HO to E-UTRA already defined today.  
Further, it is also possible to identify that the HO command is to the other CN node from the contents of the RRC reconfiguration message based on whether bearers are EPS bearers or 5GC bearers (e.g., by presence of EPS bearer id).  
This HO can be intra-cell or inter-cell.
Observation #3: From RAN perspective, Handover between E-UTRA connected to EPC and 5GC can be done based on reusing the other procedures that exist already or expected to be defined for 5GC DRB setup.
Proposal #2: Change of CN node between 5GC and EPC is supported using HO.  Further work on this can be done after defining DRB setup procedures for 5GC for NR.
Release with re-direction however needs to inform the UE that it needs to connect via the other CN node type.  This is similar to the release with redirection used for load balancing TAU.  Support for this has to be confirmed with CT1.
Proposal #3: Verify with CT1 if release with re-direction is supported between 5GC and EPC within E-UTRA.  An indication similar to the loadBalancingTAURequired can be used in RRC connection release to request the UE to connect via the other CN type.
Summary and proposal
This document examined the following topics related E-UTRA connected to 5GC:
1) What PDCP to use for SRBs
2) How to perform a change of CN type using HO and re-direction
The following observations and proposals were made:
Observation #1: It is possible to reconfigure the UE from LTE PDCP to NR PDCP during or after the connection establishment phase.
Proposal #1: The PDCP protocol to use for SRB1 can be left to network implementation for E-UTRA connected to 5GC as in EN-DC.  Either LTE or NR PDCP can be used before the SRBs is configured as split SRB.
Observation #2: Handover between E-UTRA connected to EPC and 5GC is supported by the Core network.
Observation #3: From RAN perspective, Handover between E-UTRA connected to EPC and 5GC can be done based on reusing the other procedures that exist already or expected to be defined for 5GC DRB setup.
Proposal #2: Change of CN node between 5GC and EPC is supported using HO.  Further work on this can be done after defining DRB setup procedures for 5GC for NR.
Proposal #3: Verify with CT1 if release with re-direction is supported between 5GC and EPC within E-UTRA.  An indication similar to the loadBalancingTAURequired can be used in RRC connection release to request the UE to connect via the other CN type.
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