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Introduction
Currently, as captured in TS 37.340, only intra-system procedures are defined for EN-DC and MR-DC. From [1], it is FFS whether setup of EN-DC or MR-DC can be performed for inter-RAT (inter-system or intra-system) HO from NR, or for inter-system intra-LTE HO. In this contribution, we focus on the stage 2 aspects of inter-system HO scenarios in MR-DC. This contribution was revised to exclude NR-DC HO cases from highlighted open issues, since it was already addressed by the e-mail discussion [103#47] [NR late drop] - 37.340 agreements. 
[bookmark: _Ref178064866]Discussion
The table below shows all the possible HO scenarios, considering the different permutations of source and target scenarios. The scenarios highlighted in green are already covered in the specifications or the handover is intra-RAT and/or intra-system. The ones marked A are not applicable for this release because of the following agreement captured in TS 37.340 (section 10.5.1)
Inter-RAT SN change procedure with single RRC reconfiguration is not supported in this version of the protocol (i.e. no transition from EN-DC to DC).
The ones marked B are not applicable for this release because of the following agreement captured in TS 37.340 (Section 10.7.1)
Inter-RAT Inter-Master node handover with/without SN change is not supported in this version of the protocol (i.e. no transition from EN-DC to NR-NR DC).
In this contribution, we consider the scenarios highlighted in purple (i.e. inter-system HO in MR-DC.
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The different inter-system handover cases discussed in this paper can be grouped as:
I. Single connectivity to DC
1. LTE to NGEN-DC
2. LTE to NE-DC
3. LTE to NR-DC
4. eLTE to EN-DC
5. eLTE to LTE-DC
6. NR to EN-DC
7. NR to LTE-DC

II. DC to single connectivity:
1. LTE DC to eLTE
2. LTE DC to NR
3. EN-DC to eLTE
4. EN-DC to NR
5. NGEN-DC to LTE
6. NE-DC to LTE
7. NR-DC to LTE

III. DC to DC:
1. Between EN-DC and NGEN-DC
Considering the mobility scenario from the first group (I. From single connectivity to DC) - if the measurement report in the target MN is already provided that favours DC, the current possible behaviour would be to perform handover procedures and afterwards perform the addition of a SN. However, a faster set-up could be enabled if the target MN could perform SN addition together with handover procedures, since the number of exchanged messages can be reduced.
For the second mobility scenario (II. From DC to single connectivity), while it should be possible for a source MN with a SN to initiate handover to a target eNB/ng-eNB/gNB, there is no defined procedure for it in TS 37.340 in case of inter-system handover, namely the release of the source SN during the handover procedure.
The third mobility scenario (III. From DC to DC) is a generalization from groups I and II, and thus includes both addition of a target SN and release of a source SN. Since inter-RAT inter-master node handover with/without SN change is not supported in this version of the protocol, this group covers only handover between EN-DC and NG-EN-DC.
From the groups I, II and III and corresponding motivation to support them, we propose the following:

[bookmark: _Toc521596517]Support inter-system inter-Master Node handover with/without Secondary Node change (i.e. between EN-DC and NGEN-DC)
[bookmark: _Toc521596518]Support inter-system Master Node to (ng-)eNB/gNB Change (i.e. LTE DC to eLTE; 	LTE DC to NR; EN-DC to eLTE; EN-DC to NR; NGEN-DC to LTE; NE-DC to LTE; NR-DC to LTE)
[bookmark: _Toc521596519]Support inter-system (ng-)eNB/gNB to Master Node change (i.e. LTE to NGEN-DC; LTE to NE-DC; LTE to NR-DC; eLTE to EN-DC; eLTE to LTE-DC; NR to EN-DC; NR to LTE-DC)
To capture the stage 2 behaviour from the proposals above, an example is given below for the handover from eNB to MR-DC. 
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Figure 2.1: eNB to MR-DC change procedure

The procedures for inter-system handover from EPS to 5GS or 5GS to EPS are defined in TS 23.502 subclause 4.11.1.2. However, these only cover the single connectivity scenarios between an eNB and a NG-RAN node. To support addition of DC during the inter-system handover, the target MN would need to add the target SN before acknowledging the handover request from the CN. To illustrate this, the procedures illustrated in Figure 2.1, where steps 1, 4 and 12 are the inter-system handover procedures as specified in TS 23.502.
In addition, steps 5-8 are also part of inter-system handover procedures from EPS to 5GS, and are highlighted for the sake of clarity and similarity with already captured procedures for intra-system handover in TS 37.340. Therefore, the remaining steps 2,3,9,10 and 11 represent the additions needed for supporting inter-system handover from EPS to 5GS with SN addition.
Steps 2 and 3 describe the operations for SN addition, which should be performed within inter-system procedures, since SCG configuration would be needed in the RRCReconfiguration message that is part of the handover command message.
To capture Proposals 1, 2 and 3 in the stage 2 description in TS 37.340, a CR is provided in [2].
Conclusion
Based on the discussion in section 2 we propose the following:
Proposal 1	Support inter-system inter-Master Node handover with/without Secondary Node change (i.e. between EN-DC and NGEN-DC)
Proposal 2	Support inter-system Master Node to (ng-)eNB/gNB Change (i.e. LTE DC to eLTE;  LTE DC to NR; EN-DC to eLTE; EN-DC to NR; NGEN-DC to LTE; NE-DC to LTE; NR-DC to LTE)
Proposal 3	Support inter-system (ng-)eNB/gNB to Master Node change (i.e. LTE to NGEN-DC; LTE to NE-DC; LTE to NR-DC; eLTE to EN-DC; eLTE to LTE-DC; NR to EN-DC; NR to LTE-DC)
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