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Introduction
The most operators will deploy EN-DC to support eMBB service in their nascent stage of 5G deployment. Given the SA architecture can provide full 5G potential, possess the unique capability that supports vertical industry and enables innovative applications for exploring new revenue source, some operators consider to upgrade part EN-DC base station to SA or NSA/SA dual mode via software update. Therefore, the direct handover between NSA and SA can be used to reduce the control plane latency and improve user’s experience. Per current specification, the NSA to SA handover has been supported in Rel-15 while the supporting of NR SA to EN-DC HO is postponed for time limitations [1]. The intention of this contribution is to discuss the scenarios and requirements for SA to EN-DC HO, and gives some analysis on the RAN3 impact.
Discussion
Scenarios and Requirements
The main driver for employing EN-DC, is to utilize the extended bandwidth provided by NR spectrum, while keeping the control signalling on LTE. So EN-DC is a good solution to provide high date rate for 2C service in first stage of 5G deployment. In order to provide 2B service, such as uRLLC service, in certain areas, the operators will consider to upgrade part of en-gNBs to support EN-DC and SA alone access simultaneously. So there is a boundary between SA and NSA region for the NSA/SA dual mode UE. When the NSA/SA dual mode UE moves out of NR SA cell coverage or triggers EPS fallback, the data service would be handover to LTE firstly and then move back to NR via SCG addition procedure. In this way, some KPIs such as control plane latency and service interruption time will be worse than direct HO. If the SA to EN-DC direct HO is supported, the data service can be kept in NR to achieve better experience. Furthermore, the EN-DC to SA direct HO has been supported in Rel-15. Therefore, it is natural to support HO procedure in opposite direction.
In Rel-15, the HO from NR SA to EN-DC is not supported due to time limitations. Given the NR to LTE Handover has been fully supported in Rel-15, from the technical point of view, there are no obstacles for supporting NR SA to EN-DC HO in Rel-16. Considering this feature may have RAN2 and RAN3 impact, we put forward two contributions [2][3] in RAN2 to trigger the discussion on the support of NR SA to EN-DC in Rel-16.
Observation 1: The need of supporting NR SA to EN-DC directly handover in Rel-16 is quite clear. And from the technical point of view, there are no obstacles for supporting NR SA to EN-DC HO in Rel-16.



Figure 1 UE moves out of SA coverage to EN-DC
RAN3 Impact Analysis
As depicted in Figure 2, no extra interface signalling should be introduced to support this feature. From RAN3 perspective, we only need to analysis which necessary information should be deliver to the target eNB to setup SCG cells. 


Figure 2 NR to EN-DC HO procedure
UE capability: The feature of NR SA to EN-DC HO may be not support for partial commercial NR UE. So this function may need to introduce a new UE capability indication for NR in RAN2. If RAN2 agree with the introduction of this new UE capability, it can be contained in a RRC Container during the HO procedure. Therefore, introduction of new UE capability is no impact to RAN3. 
Candidate cells information: Based on NR measurement result provided by the source gNB, the target eNB can identify which NR cell can be added as SN node. But in some cases, the source gNB may not provide measurement report for NR cells. For example, an UE located in the near-point of serving cell is triggered EPS fallback procedure, the source gNB may not have any intra-frequency measurement report from this UE to send to the target eNB. Per current specification, RAN3 has specified “IMS voice EPS fallback from 5G” IE into Source eNB to Target eNB Transparent Container to indicate the HO cause for EPS fallback. Based on this IE, the target eNB can identify the source gNB as the target SgNB when no NR measurement results contained in RRC container. Therefore, it is no need to introduce extra information in RAN3 related specifications to indicate NR candidate cells. 
Proposal 1: There is no RAN3 impact to introduce the SA to NSA directly HO in Rel-16
3	Proposal
The intention of this contribution is to discuss the scenario and requirement for the support of NR SA to EN-DC in Rel-16, and gives some analysis on the RAN3 impact. Based on the above analysis, we have the following observation and proposal:
Observation 1: The need of supporting NR SA to EN-DC directly handover in Rel-16 is quite clear. And from the technical point of view, there are no obstacles for supporting NR SA to EN-DC HO in Rel-16.
Proposal 1: There is no RAN3 impact to introduce the SA to NSA directly HO in Rel-16
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