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1
Introduction
In this contribution, we intend to analyze the supporting of inter-system MR-DC HO.
2
Discussion
RAN2 has defined inter-system handover between NR and E-URAN in 38.300, and also has defined the procedure intra-system MR-DC HO(e.g. e Inter-Master Node handover with/without Secondary Node change, Master Node and to eNB/gNB Change, eNB/gNB to Master Node change) in 37.340. 

 The frequency of NR cell is higher than the frequency of LTE cell. And the operator may layout the NR cell in the hotspot in the initial phase. There are scenarios when driven by application a UE need to fall-back to LTE the current NR service (e.g. high throughput data) need to be maintained without compromise the user experience. To support such scenarios, it is desirable that the network handover the UE from NR to LTE, keeps some services (e.g. voice) with the LTE cell and offload the high throughput data to the NR cell. That is to allow the UE HO from NR to LTE with EN-DC enabled at the same time. If the network cannot add the SN during the handover procedure, the performance of UE will be degraded. Therefore we think there are some use cases that the network wants to support inter-system MR DC Handover. At least, we should consider to support HO from NR to EN-DC first.
Observation 1: There are use cases that network wants to support inter-system DC handover (e.g. from NR to EN-DC).
In our understanding, we can combine the inter-system handover procedure and the intra-system MR-DC procedure to achieve the inter-system MR-DC HO.  For example, the handover procedure from NR to EN-DC is as following:
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Figure 1 NR to EN-DC handover procedure
From the chart above, for the handover from NR to EN-DC, we see that the additional procedure is the SgNB Addition procedures compared with the handover procedure from NR to LTE. The LTE node need decide which gNB node is the target SN, also the target SN need to decide which NR cell is the PScell. Therefore the source NR node needs inform the target eNB of the measurement results of the NR cells of the target SN.

Observation 2: The source node needs inform the target MN of the measurement results of the target SN cells in the inter-system handover from non-DC to DC.  
 In the eNB to Master Node change procedure of EN-DC(i.e. from LTE to EN-DC), the source eNB will inform the measurement results of the target SN to the target MN and the target . And the RRM-Config of handoverPreparationInformation in 36.331 includes the measurement of neighbour NR cell.

RRM-Config ::=



SEQUENCE {


ue-InactiveTime



ENUMERATED {










s1, s2, s3, s5, s7, s10, s15, s20,










s25, s30, s40, s50, min1, min1s20c, min1s40,










min2, min2s30, min3, min3s30, min4, min5, min6,










min7, min8, min9, min10, min12, min14, min17, min20,










min24, min28, min33, min38, min44, min50, hr1,










hr1min30, hr2, hr2min30, hr3, hr3min30, hr4, hr5, hr6,










hr8, hr10, hr13, hr16, hr20, day1, day1hr12, day2,










day2hr12, day3, day4, day5, day7, day10, day14, day19,










day24, day30, dayMoreThan30}

OPTIONAL,


...,


[[
candidateCellInfoList-r10
CandidateCellInfoList-r10

OPTIONAL


]],


[[
candidateCellInfoListNR-r15
MeasResultServFreqListNR-r15

OPTIONAL

]]

}

The inter-node messages in the handover from NR to EN-DC will also use the handoverPreparationInformation of 36.331. Therefore we think the target MN can know the measurement results of the target SN cells in the handover from NR to EN-DC.
Observation 3: The ASN.1 of 36.331 has supported that the target MN can get the measurement results of the target SN cells from the source gNB in the handover from NR to EN-DC.

Proposal 1: Support NR to EN-DC handover by combining:

i) the existing inter-RAT handover procedure and,

ii) the existing NR SN  adding procedure.
In our understanding, the NE-DC will support the gNB to Master Node change procedure(i.e. from NR to NE-DC). The source gNB will inform the measurement results of the target SN(ng-eNB) to the target MN(gNB). And the RRM-Config of handoverPreparationInformation in 38.331 will include the measurement results of LTE cells. The inter-node messages in the handover from LTE to NE-DC and from LTE to NR-DC will also use the handoverPreparationInformation of 38.331. Therefore the target MN can know the measurement results of the target SN cells in the handover from LTE to NE-DC and from LTE to NR-DC.

Proposal 2: Discuss the need to further support additional inter-system DC handover (e.g. LTE to NE-DC, LTE to NR-DC).
3
Conclusions
The following proposals are made into consideration.
Observation 1: There are some use cases that network wants to support inter-system DC handover (e.g. from NR to EN-DC).

Observation 2: The source node needs inform the target MN of the measurement results of the target SN cells in the inter-system handover from non-DC to DC.  

Observation 3: The ASN.1 of 36.331 has supported that the target MN can get the measurement results of the target SN cells from the source gNB in the handover from NR to EN-DC.

Proposal 1: Support NR to EN-DC handover by combining:

i) the existing inter-RAT handover procedure and,

ii) the existing NR SN  adding procedure.

Proposal 2: Discuss the need to further support additional inter-system DC handover (e.g. LTE to NE-DC, LTE to NR-DC).
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