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1 Introduction
In R15, the direct HO from NR to EN-DC was not supported due to time limitation. However, there are requirements for this type of HO. In this paper, we discuss the scenario for the direct HO from NR to EN-DC, and give some initial analysis on stage 3 spec impact. 
2 Discussion
The EN-DC seems to be the first stage of 5G deployment, and after that state, NR SA may be deployed base on en-gNB software update. Then the coexistence of EN-DC and NR SA is foreseen. As shown in Figure 1, assuming the UE accesses the NR SA cell first because NR cell has higher priority, then UE moves out of NR SA cell coverage, the UE will be handover to LTE cell, after that EN-DC operation may be configured since the UE is in the NR NSA cell coverage. There is another scenario as shown in Figure 2, considering a NR cell can support EN-DC and SA alone access simultaneously, the UE may first access NR SA and have data transmission for eMBB service or URLLC service, then it is called or initiate a call. Assuming then NR cell does not support VoNR, then the network will trigger EPS fallback to handover this UE to the LTE cell. Since the UE is still in the coverage of this NR cell, the LTE eNB can configure this UE with EN-DC operation for boosting data rate for eMBB service.
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Figure 1. Scenario of mobility


[image: image2.emf]MN

NR gNB/

en-gNB

EPS fallback


Figure 2. Scenario of voice EPS fallback

If following the normal HO from NR to LTE supported in R15, the EN-DC operation can only be configured after the HO from NR to LTE, the DC configuration delay is longer than direct HO from NR to EN-DC, during which the UE data rate is low, as indicated by the following Figure 3. Therefore, the direct HO from NR SA to EN-DC should be supported to reduce EN-DC configuration delay during HO.
Proposal 1: To support direct HO from NR SA to EN-DC to reduce EN-DC configuration delay during HO.
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Figure 3. Illustration of date rate hole between HO completion and SN addition
In R15, the direct HO with EN-DC has been supported, e.g. for HO from LTE to EN-DC or from EN-DC to EN-DC. The stage 3 spec impact is to extend HO preparation procedure to carry measurement results on target NSA cell to enable target MN to choose SN and target SN to choose SCG cells. Then to support direct HO from NR SA to EN-DC, the RAN2 stage 3 impact is to extend internode message of HandoverPreparationInformation in TS 36.331 to include rrm-Config for inter-RAT inter system HO from NR. The detailed draft CR is provided in [1].Proposal 2: To extend HandoverPreparationInformation message in TS 36.331 to include rrm-Config for inter-RAT inter system HO from NR.
Regarding the scenario of EPS fallback, if the LTE eNB can know the HO is for EPS fallback, it will directly know that the UE is still in the NR coverage, then the source NR gNB could be configured as target SN. In addition, the LTE eNB can trigger the UE HO back to NR gNB after the voice call is over, considering the operator may want UE to be connected to 5GC preferentially. In Figure 3, the signalling flow of direct from NR SA to EN-DC triggered by EPS fallback is illustrated. Therefore, the cause value should be added in HO required message on NG interface and HO request message on S1 interface, which is RAN3’s scope. In this case, a LS should be send to RAN3 [2].
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Figure 3. Signalling illustration of direct HO from NR SA to EN-DC triggered by EPS fallback
Proposal 3: RAN2 to agree to add cause value for direct HO from NR SA to EN-DC triggered by EPS fallback on S1 and NG interface, and send LS to RAN3.
3 Conclusion

In this paper, we discuss on direct HO from NR SA to EN-DC and provide the following proposals.

Proposal 1: To support direct HO from NR SA to EN-DC to reduce EN-DC configuration delay during HO.
Proposal 2: To extend HandoverPreparationInformation message in TS 36.331 to include rrm-Config for inter-RAT inter system HO from NR.
Proposal 3: RAN2 to agree to add cause value for direct HO from NR SA to EN-DC triggered by EPS fallback on S1 and NG interface, and send LS to RAN3.
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