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1. Introduction
In this contribution, we discuss the issues on handover between LTE cells connected to EPC and LTE cells connected to 5G-CN and present a few proposals.
[bookmark: OLE_LINK12][bookmark: OLE_LINK13]2. Discussion
A new WI [1] for LTE connected to 5GC describes the following objectives. 
	The objective of this work item is to develop and specify necessary enhancements to:
 -	 Connect E-UTRA to 5G-CN, including at least:
-	Specify E-UTRA protocols enhancement to support 5G-CN functions as (RAN2) e.g.:
-	Network slicing;
-	Flow based QoS framework, including potential enhancement for the dual connectivity between eNBs using flow based QoS;
-	New security scheme (if any).
-	Allow simultaneous support of UEs connected to EPC and UEs connected to 5G-CN in the same LTE cell. Specify the mechanism to support core network node selection functions, e.g. assist to perform initial NAS selection and NAS routing (RAN2). 
-	Support handover between LTE cells connected to the EPC and LTE cells connected to the 5G-CN.
NG-C/U and Xn interfaces are specified in the WI New radio access technology, including also E-UTRA connected to 5G-CN. If any additional LTE only related impacts are identified, then those can be discussed in this WI.



As shown in the above work item description, the LTE cells connected to EPC can be further connected to 5G-CN and the handover between the LTE cells connected to EPC and the LTE cells connected to the 5G-CN should be supported. In such architectural scenario, the LTE cells should broadcast the core network related information to allow the UEs to identify and select the core network. Based on such core network related information, the UE can send MSG5 during the random access procedure to let the LTE cell know that the UE is connecting to EPC or 5G-CN. Also, the broadcast of core network related information would be required to support the handover between the LTE cells connected to the different core networks. Currently in LTE, there is no handover procedure defined for intra-RAT inter-CN mobility. In [2], the inter-CN mobility basically assumes the inter-RAT mobility and the inter-RAT handover procedure from E-UTRAN is described. One of the principles applied to E-UTRAN inter-RAT HO design is that the inter-RAT inter-CN handover procedure does not assume the RAN level interface between the source and target RAN nodes but assume only the CN level interface. The detailed description on such principle is presented as follows:
“To enable backwards handover, and while RAN level interfaces are not available, a control interface exists in CN level. In inter RAT HO involving E-UTRAN access, this interface is between 2G/3G SGSN and corresponding MME/Serving Gateway.”
Similar to the case of inter-RAT Inter-CM mobility, the intra-RAT inter-CN mobility do not need to depend on the direct RAN level interface between the source and target RAN nodes. Regarding the inter-RAT inter-CN handover, the following has been agreed in RAN2 [2].
1)	Support for HO between NR and LTE connected to EPC depends on SA2 decisions and support of NGx with context mapping between NG Core and EPC. If supported, from RAN2 perspective, a “conventional” S1/NG based HO procedure is used where the target RAT receives the UE S1 context information and based on this information configures the UE with a complete RRC message and Full configuration (not delta).
For the intra-RAT inter-CN mobility described in [1], thus, the “conventional” S1/NG based HO procedure should be considered as baseline irrespective of the existence of RAN level interface between the source and target RAN nodes since the core network is changed and the information such as UE context should be exchanged between the core network entities through CN level interface during handover. In the intra-RAT HO involving E-UTRAN access with different CN connections, the control interface would be between 4G MME and 5G AMF.
Proposal 1. The intra-RAT inter-CN mobility should consider the inter-RAT handover procedure as baseline irrespective of the existence of RAN level interface between the source and target RAN nodes.

From RAN2 perspective, the source and target cells assume different configurations such as UE context in case they are respectively connected to the different CN, e.g., EPC and 5G CN. This means that the target cell can’t apply the configuration information received from the source cell and should modify the configuration information, e.g., bearer to QoS flow mapping, according to the supported features of its connected core network. Thus, the intra-RAT inter-CN mobility does not need to guarantee the lossless and in-sequence of data while applying the different configurations during intra-RAT inter-CN handover. RAN2 should then discuss a mechanism to avoid the data loss during inter-RAT inter-CN handover procedure from User Plane perspective.
Proposal 2. The lossless and in-sequence delivery of data should not be guaranteed during the intra-RAT inter-CN mobility.
Proposal 3. RAN2 should discuss a mechanism to avoid the data loss during intra-RAT inter-CN handover procedure from User Plane perspective.
3.  Conclusion
In this contribution, the followings are proposed.
Proposal 1. The intra-RAT inter-CN mobility should consider the inter-RAT handover procedure as baseline irrespective of the existence of RAN level interface between the source and target RAN nodes.
Proposal 2. The lossless and in-sequence delivery of data should not be guaranteed during the intra-RAT inter-CN mobility.
Proposal 3. RAN2 should discuss a mechanism to avoid the data loss during intra-RAT inter-CN handover procedure from User Plane perspective.
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