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Introduction
Currently, there is an FFS in TS 36.331 whether setup of EN-DC (or MR-DC) would be supported upon inter-RAT and/or inter-system handover:
Editor's note: It is FFS whether setup of EN-DC or MR-DC can be performed upon inter-RAT (inter-system or intra-system) HO from NR, or for inter-system intra-LTE HO.

For intra-system handover, it is currently possible to perform a handover and setup EN-DC at the same time, as noted in TS 37.340 section 10.9.1: 
The eNB to Master Node change procedure is used to transfer context data from a source eNB to a target MN that adds an SN during the handover.

Similarly, in LTE/5GC, it is similarly possible to perform an intra-RAT/intra-system handover and add an NR or LTE/5GC at the same time.
During RAN2#103bis (offline #40), it was discussed whether inter-RAT handover from NR to EN-DC would be supported. This contribution discusses the benefits of supporting this, as well as the changes required to achieve it. 
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Use case for inter-system mobility from NR to EN-DC
The main driver for employing EN-DC, is to utilize the extended bandwidth provided by NR spectrum, while keeping the control signalling on LTE. As NR will be further deployed, it will eventually support NR SA, where the UE is directly connected to the gNBs, possibly employing NR-DC. As some deployments may not upgrade the E-UTRAN to connect to 5GC, the MR-DC options of NE-DC or NGEN-DC will not be available. 
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In those scenarios, a UE would use NR SA when there is good coverage and large NR bandwidths. If the UE loses the NR coverage, or is only covered by a narrow bandwidth NR at low frequencies, it would be beneficial to aggregate spectrum with LTE and would then need to handover to EN-DC.
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In addition, the UE may have a good NR DL coverage, thanks to DL beamforming, whereas NR UL coverage may be poorer due to less UL beamforming and lower transmission power at the UE. In that case, when a UE initiates a service requiring large UL bandwidth, the NR UL coverage may not be able to handle this. In this case, it would be beneficial to employ EN-DC, where UL heavy traffic is serviced by LTE while DL heavy traffic is serviced by NR.
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If setup of EN-DC during inter-RAT handover is not supported, the UE would first need to handover to LTE and then need to perform subsequent reconfigurations, resulting in at least one additional message round-trip which would result in a larger service interruption for traffic which is best served by the NR node.
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Support for delta configuration during setup of EN-DC during inter-system handover from NR
In order to blindly setup EN-DC during inter-system handover from NR, the RRCConnectionReconfiguration message included in the MobilityFromNRCommand message would need to contain the fields nr-SecondaryCellGroupConfig and the sk-Counter in order to configure the NR SCG and to derive the S-KgNB respectively. As it is already supported to include the nr-RadioBearerConfig1/2, the configuration of NR PDCP is already supported.
Since the configuration of EN-DC during intra-system handover in LTE is already supported, the RRCConnectionReconfiguration message already contain the required fields and it would only be the inter-RAT procedures which would need to be extended. 
[bookmark: _Toc528149755][bookmark: _Toc528150262][bookmark: _Toc528151283][bookmark: _Toc528158983][bookmark: _Toc528839344][bookmark: _Toc528850677]As the RRCConnectionReconfiguration message already may contain EN-DC configurations, it is only the inter-RAT procedures which would need to be extended to enable configuration of EN-DC during inter-system handover.

During the email discussion (103bis#40), it was discussed whether delta configurations would be supported for handover from NR to EN-DC, where the UE would keep the NR configurations and apply these for the SgNB.
Since this is not supported in any other MR-DC case, where the UE stores the old MN configurations and applies these as the SN configurations after the handover, there is no need to support this optimization for inter-system handover.
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Inter-node messages during inter-system mobility from NR to EN-DC 
Since the inter-system handover relies on full configuration, there is no need to transfer the configurations between the source gNB and the target eNB during inter-system handover from NR to LTE/EPC.
However, the target eNB, may benefit from receiving the measurements which the UE obtained in NR prior to the handover. The target node may then decide that the source gNB or another gNB would be suitable to add as SgNB in EN-DC at the handover.
For instance, the UE may detect that the serving NR cell becomes worse, but a neighbour NR cell is slightly better, while a neighbour LTE cell is much better. The source gNB could then handover to the neighbour LTE cell which could add the neighbour NR cell as SgNB. Thus, it should be possible to include the measurement results even when performing inter-system handover. For intra-system handover, both NR and LTE measurements can be included in the RRM-Config IE in the inter-node HandoverPreparationInformation IE.
As it was agreed (in principle) during RAN2#103bis that the RRM-Config could be included in the HandoverPreparationInformation IE in case of intra-system handover from NR to LTE/5GC, the change required would be to allow this IE also in case of inter-system handover to LTE/EPC. 
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In addition, it will be necessary to provide the UE capabilities in the HandoverPreparationInformation message, to indicate whether the UE supports EN-DC or not. Since it is already supported in LTE to indicate the UE MR-DC capabilities during handover from NR, there is no need to further extend the inter-node messages to include further UE capabilities.
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However, as the reconfiguration from NR to EN-DC may be very cumbersome for the UE, it is desirable for the UEs to indicate whether or not they support this procedure and a new UE capability should be introduced.
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We have provided a CR for TS 36.331 to support the configuration of EN-DC during inter-system handover from NR [1], as well as CRs to 38.331 and 38.306 to include the UE capability for support of EN-DC [2][3].
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Conclusion
In section 2 we made the following observations:
Observation 1	Some network may only deploy NR SA and EN-DC to avoid costly upgrades of eNBs to connect to 5GC
Observation 2	A network with small NR bandwidth could need to aggregate NR and LTE spectrum when NR coverage is poor
Observation 3	NR may have good DL coverage but poor UL coverage, where a UE need to handover to LTE for UL heavy traffic
Observation 4	If direct configuration of EN-DC during inter-system handover is not supported, the service interruption of the NR traffic will be aggravated.
Observation 5	As the RRCConnectionReconfiguration message already may contain EN-DC configurations, it is only the inter-RAT procedures which would need to be extended to enable configuration of EN-DC during inter-system handover.
Observation 6	Transferring UE MR-DC capabilities during handover from NR to LTE/EPC is already supported in TS 36.331

Based on the discussion in section 2 we propose the following:
Proposal 1	Delta configuration is not supported for inter-system handover
Proposal 2	The RRM-Config IE is allowed to include in the inter-node HandoverPreparationInformation IE even for inter-system handover.
Proposal 3	Introduce a new UE capability to indicate support EN-DC setup during inter-system handover from NR
Proposal 4	Agree to the CRs in R2-1817296, R2-1817297 and R2-1817298
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