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This contribution is a revision of R2-1700494 submitted to the last RAN2 meeting. It has been agreed to support fast mobility between LTE and NR. Further it is a working assumption in RAN3 that LTE should connect to the NextGen CN using the same NG interface as NR.
This contribution is addressing UE context handling at inter-RAT mobility between LTE and NR when the UE is attached to NextGen CN.

Agreements:
1	HO between LTE connected to NG Core and NR is supported by RAN2 specifications.  The target RAT receives the UE CN information and based on this information configures the UE with a complete RRC message and full configuration (not delta).  Whether the HO is over Xn or CN is transparent to the UE.
2	Lossless HO between RAN nodes (eNB and gNB) connected to NG Core should be supported by the specifications.  Details are FFS.


Architecture Overview
Below shows an overview architecture when both eLTE eNBs and NR gNB is connected to the Next Gen CN.



Inter-RAT mobility would occur when a UE that is connected to one of the RATs later moves over to the other RAT. The move could be as part of an inter-RAT hard handover, or as MeNB handover for UEs in DC, or it could occur as part of context fetch procedure e.g. for UEs returning from inactive state. During the mobility the NG termination point will be moved from the source node to the target node.
Requirements on inter-RAT mobility
Given the requirements to support tight inter-working and fast mobility between LTE and NR, it is very beneficial if the mobility procedure is efficient and avoids unnecessary delays. For this reason, the following principles are proposed:
Proposal 1: 	Network prepared handover should be supported where resources are prepared in the target RAT prior to the UE leaving the source RAT. 
Resource preparation can be triggered in multiple ways e.g. by the source node or over the target radio directly (triggering context fetch). The exact solution are FFS. Regardless which solution is defined it is assumed that:
Proposal 2: 	The UE context is transferred from the source RAN node to the target RAN node either via the X2 like interface or, when that is not available, via the NextGen CN (over NG).
In addition to context transfer it is also assumed it is required to support loss-less in-sequence delivery of data during the inter-RAT handover in order to meet 5G service requirements. 
Proposal 3: 	Inter-RAT mobility between NR and LTE connected to Next Gen CN shall support loss-less in-sequence delivery of user data when required.
In order to achieve this, the source RAN node may need to forward DL packets to the target RAN node as well as sequence number information making it possible to continue PDCP sequence numbering which is needed for duplication removal and in-sequence deliver. Similarly, it may be needed to forward UL packets in either direction to ensure in-sequence delivery.
Proposal 4: 	Packet forwarding and maintenance of PDCP sequence numbers should be supported for inter-RAT handover between LTE and NR connected to Next Gen CN.

Context to be transferred
Given that the lower layers of the radio stack most likely are a bit different between LTE and NR it is expected that the context transfer would be limited to higher layer parameters which are common for both RATs (e.g. related to the NG termination in RAN not related to detailed AS configuration). 
Below is a list of context to be considered:
· UE radio access and security capabilities
· Most likely the UE radio access capabilities will be separate sets of LTE and NR capabilities
· Currently UE RAC is transferred as part of RRC container
· UE security context (could include KeNB* and NCC)
· UE QoS related parameters (including active Flow ID and mapping between Flow ID and RBs)
· UE NG CN identifier used over NG interface (e.g. for a subsequent “Path Switch” message to Next Gen CN)
· Other UE related or subscription related info to be decided (UE history, handover restrictions, tracing info, masked IMEISV, etc.)
· Packet forwarding related info (e.g. endpoints, UL/DL PDCP sequence number status)
Proposal 5:		It is proposed to capture the parameters below as an initial list of identified parameters to be transferred between the source and target RAN node for inter-RAT handover between LTE and NR (in either direction) connected to Next Gen CN.
· UE radio access and security capabilities
· UE security context (could include KeNB* and NCC)
· UE QoS related parameters (including active Flow ID and mapping between Flow ID and RBs)
· UE NG CN identifier used over NG interface (e.g. for a subsequent “Path Switch” message to Next Gen CN)
· Other UE related or subscription related info to be decided (UE history, handover restrictions, tracing info, masked IMEISV, etc.)
· Packet forwarding related info (e.g. endpoints, UL/DL PDCP sequence number status)
In addition to the parameters above it is also expected for inter-RAT handover that the source node includes an indication of the “target cell” to the target node. In this scenario it is further expected that the target RAN node generates an RRC handover command which is sent in a container to the UE via the source RAN node.
Proposal 6: 	For inter-RAT handover the source RAN node will indicate to the target RAN node which is the “target cell”.
Proposal 7: 	For inter-RAT handover the target RAN node will generate a Full RRC handover command message which is sent to the UE via the source RAN node.

Conclusion
It is proposed to agree to the proposals below and capture the principles in the TR.
Proposal 1: 	Network prepared handover should be supported where resources are prepared in the target RAT prior to the UE leaving the source RAT. 
Proposal 2: 	The UE context is transferred from the source RAN node to the target RAN node either via the X2 like interface or, when that is not available, via the NextGen CN (over NG).
Proposal 3: 	Inter-RAT mobility between NR and LTE connected to Next Gen CN shall support loss-less in-sequence deliver of user data when required.
Proposal 4: 	Packet forwarding and maintenance of PDCP sequence numbers should be supported for inter-RAT handover between LTE and NR connected to Next Gen CN.
Proposal 5:		It is proposed to capture the parameters below as an initial list of identified parameters to be transferred between the source and target RAN node for inter-RAT handover between LTE and NR (in either direction) connected to Next Gen CN.
· UE radio access and security capabilities
· UE security context (could include KeNB* and NCC)
· UE QoS related parameters (including active Flow ID and mapping between Flow ID and RBs)
· UE NG CN identifier used over NG interface (e.g. for a subsequent “Path Switch” message to Next Gen CN)
· Other UE related or subscription related info to be decided (UE history, handover restrictions, tracing info, masked IMEISV, etc.)
· Packet forwarding related info (e.g. endpoints, UL/DL PDCP sequence number status)
Proposal 6: 	For inter-RAT handover the source RAN node will indicate to the target RAN node which is the “target cell”.
Proposal 7: 	For inter-RAT handover the target RAN node will generate a Full RRC handover command message which is sent to the UE via the source RAN node.
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