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In the RAN3 TR a CN based handover function has been captured as a potential function for NR:
-	E-UTRA - NR handover via CN
-	This function provides means for E-UTRA - NR handover via CN.
Note: Support of the E-UTRA - NR HO via CN change (EPC<->NGC) function depends on progress in SA2. When discussing solutions to support this function, RAN3 needs to consider factors such as adaptation of the source RAN/CN to the target RAN/CN

This contribution analyzes different scenarios for inter-RAT mobility, and it proposes a way forward for such type of mobility support. 

Inter RAT Handover with change of CN
A first clarification needed is on terminology. So far it has been difficult to distinguish in discussions in RAN3 between an Inter RAT HO with no change of CN, e.g. HO between LTE and NR when both are NGCN connected, and an Inter RAT handover with change of CN, e.g. HO between LTE and NR when LTE is EPC connected and NR is NGCN connected.
It is therefore proposed to adopt the following terminology as part of the terminology followed for TR38.801:
Inter RAT handover: handover between LTE and NR with no changes of CN, i.e. intra NGCN
Inter System handover: handover with a change of CN, namely between an EPC and a NGCN
Proposal1: it is proposed to use the following terminology:
Inter RAT handover: handover between LTE and NR with no changes of CN, i.e. intra NGCN
Inter System handover: handover with a change of CN, namely between an EPC and a NGCN

The E-UTRA - NR handover via the NGCN, which includes both Inter RAT and Inter system handovers, is a function agreed to be supported by the New RAN. Below the case of inter system handovers is discussed
Handover via EPC/NextGen CN
CN level handover between RATs has been standardized between 2G/3G/LTE. The solution involves that the UE is configured to perform measurements on the target RAT. Upon occurrence of certain events the source RAN will initiate handover preparation, which involves converting the source RAN and CN context into the RAN / CN context for the target RAT. 
The target RAT reserves resources for the UE, after which the UE is informed about mobility in a handover command. The UE will then access the target RAT using the target radio. 
This type of mobility introduces some considerable impact on source and target systems. Some examples of impacts on the legacy RAN are: 
· Support for encoding of transparent containers that adapt to the target new system
· Support of the encoding of a Target ID that adapts to the target system (this might imply setting up of neighbor relations between legacy and new RATs)
Examples of impact for the CN are:
· UE context translation needed across legacy and new system in order to convert UE context information into the target system format
· QoS translation functions between EPC and NGCN QoS frameworks
· Selection of a UP GW that can support both the NG system and the legacy system in order to ensure seamless traffic transmission and avoid changes of IP termination for UP bearers during HO
· EPC and NGCN need to support both S1AP and NGAP, in order to translate the signalling from source RAN into the language supported by the target RAN
The impacts above point at a certain level of complexity when supporting such function. Moreover, this should be added to the fact that an inter system handover procedure is very signalling intensive (RAN-CN signalling both at source and target, intra CN signalling between systems, RRC signalling at source and target) and it does not improve the overall handover latency due to its long interruption time.
It can therefore be concluded that inter system handovers are not optimal from a latency and complexity point of view and they are very signalling intensive. 
Given also the agreement that LTE should connect to the NGCN directly, the need for supporting complex handover procedures between LTE/EPC and NR/NGCN can be questioned. 
The main driver for supporting inter-RAT inter-CN handover would be to support service continuity for VoIP services. In that case it is likely that it is enough to support handover in the direction from NGCN to EPC/LTE since EPC/LTE is expected to have full coverage. Instead, supporting handover in the direction EPC/LTE to NGCN would require updates to legacy LTE and EPC, which should be avoided as much as possible. 
Said that, even by only supporting the NGCN to EPC/LTE handover, the impact on the NGCN/NR system will be anyway high because NGCN/NR will need to “understand” LTE due to UE context translation to LTE/EPC, signalling translation to the S1 interface, etc. The need for Mobility between LTE/EPC and NR/NGCN should be discussed in SA2 but from a RAN3 point of view it should be highlighted that such mobility procedure is complex and if possible its use should be limited.  

Proposal 2	Inter system handovers are suboptimal from a latency and complexity point of view and they are very signalling intensive. They imply high impacts on the LTE-EPC and the NGCN-NR systems. If the impacts are considered acceptable, inter system handovers may be supported in the NGCN -> EPC direction.

Conclusion
In this paper the following proposals were made:
Proposal1: it is proposed to use the following terminology:
Inter RAT handover: handover between LTE and NR with no changes of CN, i.e. intra NGCN
Inter System handover: handover with a change of CN, namely between an EPC and a NGCN
Proposal 2	Inter system handovers are suboptimal from a latency and complexity point of view and they are very signalling intensive. They imply high impacts on the LTE-EPC and the NGCN-NR systems. If the impacts are considered acceptable, inter system handovers may be supported in the NGCN -> EPC direction.

It is suggested to agree to the above proposals and to the TP in R3-162974
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