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Introduction
[bookmark: _Hlk506454884]It has been agreed that NR should support handover to/from E-UTRA (connected to EPC) and NG-RAN E-UTRA (connected to 5GC). This contribution is discussing the main principles for the inter-RAT mobility from E-UTRA to NR, for both inter-system (the source and target are connected to different CNs) and intra-system (the source and target are connected to the same CN) cases.
[bookmark: _Ref505890843]Discussion
Mobility from E-UTRA (36.331)


Figure 1: Mobility from E-UTRA, successful


Figure 2: Mobility from E-UTRA, failure

In legacy inter-RAT mobility from E-UTRA, the source eNB sends a MobilityFromEUTRACommand to the UE, containing an embedded message pertinent to the target RAT as seen in Figure 1. For handover to NR, this message would be an NR RRC message, e.g. RRCReconfiguration, which carries all configuration needed for the UE to connect to NR. To enable mobility to NR from E-UTRA, minor modifications need to be added to the RRC message MobilityFromEUTRACommand, namely adding NR as TargetRAT-type and adding the NR RRC message to the description of targetRAT-MessageContainer.
[bookmark: _Toc506218394][bookmark: _Toc506218746][bookmark: _Toc506220916][bookmark: _Toc506280250][bookmark: _Toc506280976][bookmark: _Toc506281163][bookmark: _Toc506281293][bookmark: _Toc506281410][bookmark: _Toc506281462][bookmark: _Toc506281620][bookmark: _Toc506283948][bookmark: _Toc506294386][bookmark: _Toc506378144][bookmark: _Toc506382108][bookmark: _Toc506408406][bookmark: _Toc506408442][bookmark: _Toc506408703][bookmark: _Toc506464178][bookmark: _Toc506468183][bookmark: _Toc506468188][bookmark: _Toc506468195][bookmark: _Toc506468200][bookmark: _Toc506468205][bookmark: _Toc506468444][bookmark: _Toc506484600]Modify the legacy MobilityFromEUTRACommand to allow transfer of NR RRC message e.g. RRCReconfiguration to enable inter-RAT handover to NR.
The content of the embedded NR RRC message will be set by the target gNB and thus the procedure for mobility from E-UTRA will not depend on whether the source node is connected to EPC or 5GC.
[bookmark: _Toc506382113][bookmark: _Toc506408405][bookmark: _Toc506408447][bookmark: _Toc506408702][bookmark: _Toc506464183][bookmark: _Toc506468193][bookmark: _Toc506468194][bookmark: _Toc506468448]The Mobility from E-UTRA does not need to distinguish between inter-system and intra-system handover to NR.

Handover to NR (38.331)



Figure 3: Handover to NR, successful
For handover to NR in 38.331, the UE receives a RRCReconfiguration message via the other RAT and the UE behavior will depend on whether the source RAT is E-UTRA connected to EPC or 5GC. For inter-system handover, none of the previous configurations can be reused and a full configuration need to be used. The UE will receive an NR RRC message e.g. RRCReconfiguration, via the other RAT as seen in Figure 3, which will contain all necessary parameters to perform the handover.
[bookmark: _Toc506220917][bookmark: _Toc506280251][bookmark: _Toc506280977][bookmark: _Toc506281164][bookmark: _Toc506281294][bookmark: _Toc506281411][bookmark: _Toc506281463][bookmark: _Toc506281621][bookmark: _Toc506283949][bookmark: _Toc506294387][bookmark: _Toc506378145][bookmark: _Toc506382109][bookmark: _Toc506408407][bookmark: _Toc506408443][bookmark: _Toc506408704][bookmark: _Toc506464179][bookmark: _Toc506468184][bookmark: _Toc506468189][bookmark: _Toc506468196][bookmark: _Toc506468201][bookmark: _Toc506468206][bookmark: _Toc506468445][bookmark: _Toc506484601]Inter-system, inter-RAT handover from E-UTRA to NR will require a full configuration to reset the radio bearers.
[bookmark: _Toc506220918][bookmark: _Toc506280252][bookmark: _Toc506280978][bookmark: _Toc506281165][bookmark: _Toc506281295][bookmark: _Toc506281412][bookmark: _Toc506281464][bookmark: _Toc506281622][bookmark: _Toc506283950][bookmark: _Toc506294388]In 38.300, the requirements for intra-system handover states that in-sequence and lossless handover should be supported for the handover between gNB and ng-eNB. To do so, SDAP and PDCP configuration has to be kept, and thus full configuration cannot be used.
NOTE: This is in contradiction with the statement in 38.300 section 9.3.1.2. regarding Intra-5GC Inter-RAT handover, which we have addressed in a draft CR [3].
[bookmark: _Toc506468185][bookmark: _Toc506468190][bookmark: _Toc506468197][bookmark: _Toc506468202][bookmark: _Toc506468207][bookmark: _Toc506468446][bookmark: _Toc506484602][bookmark: _Toc506378146][bookmark: _Toc506382110][bookmark: _Toc506408408][bookmark: _Toc506408444][bookmark: _Toc506408705][bookmark: _Toc506464180]In order to keep the SDAP and PDCP configurations during intra-system, inter-RAT handover from E-UTRA to NR, delta-configuration has to be used. 
Furthermore, as the work on standalone NR and NG-RAN E-UTRA continues, it would be preferable if the handover procedures handling the PDCP and SDAP parameters as well as the security parameters are aligned in all intra-5GC handover scenarios.
[bookmark: _Toc506378147][bookmark: _Toc506382111][bookmark: _Toc506408409][bookmark: _Toc506408445][bookmark: _Toc506408706][bookmark: _Toc506464181][bookmark: _Toc506468186][bookmark: _Toc506468191][bookmark: _Toc506468198][bookmark: _Toc506468203][bookmark: _Toc506468208][bookmark: _Toc506468447][bookmark: _Toc506484603][bookmark: _GoBack]Align the handling of PDCP/SDAP and security parameters in all intra-5GC handover scenarios (i.e. intra-NR, intra-E-UTRA, and inter-RAT where both source and target node use 5GC).
[bookmark: _1267949603][bookmark: _1289914526][bookmark: _1295954186][bookmark: _1295966036][bookmark: _1289914525][bookmark: _1267949277]Conclusion
In section 2 we made the following observations:
Observation 1	The Mobility from E-UTRA does not need to distinguish between inter-system and intra-system handover to NR.

Based on the discussion in section 2 we propose the following:
Proposal 1	Modify the legacy MobilityFromEUTRACommand to allow transfer of NR RRC message e.g. RRCReconfiguration to enable inter-RAT handover to NR.
Proposal 2	Inter-system, inter-RAT handover from E-UTRA to NR will require a full configuration to reset the radio bearers.
Proposal 3	In order to keep the SDAP and PDCP configurations during intra-system, inter-RAT handover from E-UTRA to NR, delta-configuration has to be used.
Proposal 4	Align the handling of PDCP/SDAP and security parameters in all intra-5GC handover scenarios (i.e. intra-NR, intra-E-UTRA, and inter-RAT where both source and target node use 5GC).
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