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1   Introduction
RAN2 has achieved some agreements on inter-RAT handover and captured these agreements in TS 38.300 [1]. In this paper, we discuss standalone inter-RAT handover between LTE and NR further.
2   Discussion
2.1
LTE connected to EPC and NR
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LTE connected to EPC and NR connected to 5G-CN have no RAN level interface, and the RAN nodes connect to different core networks. 

In TR38.300 [1], RAN2 has agreed the following description:
1)
Support for HO between NR and LTE connected to EPC depends on SA2 decisions and support of NGx with context mapping between NG Core and EPC. If supported, from RAN2 perspective, a “conventional” S1/NG based HO procedure is used where the target RAT receives the UE S1 context information and based on this information configures the UE with a complete RRC message and Full configuration (not delta).
To make “conventional” clear, the basic inter-RAT handover principles defined in TS36.300 [2] section 10.2.2 are applicable for the handover between LTE connected to EPC and NR. Since in NR WID, the handover between GERAN/UTRAN and NR is not considered, the related description in TS36.300 section 10.2.2 is not needed for NR. In-sequence delivery of upper layer PDUs during handover between LTE connected to EPC and NR is not guaranteed, which is same as in LTE inter-RAT handover. 
Proposal 1: The handover between LTE connected to EPC and NR follows the basic LTE inter-RAT handover principles defined in TS36.300 except GERAN/UTRAN part. 
Proposal 2: In-sequence and lossless HO is not supported during handover between LTE-connected-to-EPC and NR.
2.2
LTE connected to 5G-CN and NR
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Xn interface can be configured between 5G-CN and NR and the eNB and gNB can be connected to the same CN. The handover between LTE connected to 5G-CN and NR is similar with intra-RAT handover. However there are some differences. Full configuration has been agreed to be used during such kind of handover. The measurement handling before HO preparation is also different from intra-RAT handover since the physical layer is quite different.
Observation 1: The handover between LTE connected to 5G-CN and NR is similar with intra-RAT handover with some differences e.g. measurement handling and full configuration.
In TS38.300, it is described as below:

Inter RAT mobility within NG-RAN is characterised further by the following:

-
The in-sequence and lossless handover is supported for the handover between RAN nodes of NG-RAN (eNB and gNB).

Inter RAT mobility between 5GC and EPC is characterised further by the following:

-
Both Xn and CN handover between E-UTRA connected to 5GC and NR is supported.  The target RAT receives the UE NG-C context information and based on this information configures the UE with a complete RRC message and Full configuration (not delta).  Whether the handover is over Xn or CN is transparent to the UE.

The description of inter-RAT mobility between 5GC and EPC should be moved into the description for inter-RAT mobility within NG-RAN as in TR 38.804 [3].
It means full configuration should be used in the handover between LTE connected to 5GC and NR, and the in-sequence and lossless HO also should be supported. In-sequence delivery of upper layer PDUs during handover is based on a continuous PDCP SN and is provided by the "in-order delivery and duplicate elimination" function at the PDCP layer, and lossless HO is achieved by PDCP data recovery.
In TS36.300 [2], the HO involving full configuration follows RLC-UM behaviours for RLC-AM bears and data loss may happen:

For RLC-AM bearers:

-
During HO involving Full Configuration:

-
The following description below for RLC-UM bearers also applies for RLC-AM bearers. Data loss may happen.

Observation 2: In legacy LTE, the handover involving full configuration follows RLC-UM principles and is lossy HO.
We can follow the agreement on full configuration but it is not necessary for full configuration to follow RLC-UM mode during handover between LTE connected to 5G-CN and NR.
Proposal 3: During handover between LTE connected to 5GC and NR involving full configuration, RLC-AM bears does not need to follow behaviours for RLC-UM bears to support lossless HO.
The text proposal is provided in annex for inter-RAT mobility, and we propose to capture it into TS38.300.
Proposal 4: Capture the text proposal in annex into TS38.300.
3   Conclusion
In this contribution, we discuss inter-RAT handover and raise the following proposals: 
Proposal 1: The handover between LTE connected to EPC and NR follows the basic LTE inter-RAT handover principles defined in TS36.300 except GERAN/UTRAN part. 

Proposal 2: In-sequence and lossless HO is not supported during handover between LTE-connected-to-EPC and NR.

Observation 1: The handover between LTE connected to 5GC and NR is similar with intra-RAT handover with some differences e.g. measurement handling and full configuration.

Observation 2: In legacy LTE, the handover involving full configuration follows RLC-UM principles and is lossy HO.

Proposal 3: During handover between LTE connected to 5G-CN and NR involving full configuration, RLC-AM bears does not need to follow behaviours for RLC-UM bears to support lossless HO.

Proposal 4: Capture the text proposal in annex into TS38.300.
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Annex: Text Proposal to 38.300
9.3
Inter RAT

9.3.1
Intra 5GC

9.3.1.1
Cell Reselection

Cell reselection is characterised by the following:

Cell reselection between NR RRC_IDLE and E-UTRA RRC_IDLE is supported;

9.3.1.2
Handover

Inter RAT mobility is characterised by the following:

Source RAT should be able to support and configure Target RAT measurement and reporting.

The in-sequence and lossless handover is supported for the handover between gNB and ng-eNB.RLC-AM bears does not need to follow behaviours for RLC-UM bears to support lossless handover between gNB and ng-eNB.
Both Xn and CN handover between gNB and ng-eNB are supported.  The target RAT receives the UE NG-C context information and based on this information configures the UE with a complete RRC message and Full configuration (not delta).  Whether the handover is over Xn or CN is transparent to the UE.
9.3.1.3
Measurements

Inter RAT measurements in NR are limited to E-UTRA.

9.3.2
From 5GC to EPC

9.3.2.1
Cell Reselection

Cell reselection is characterised by the following:

Cell reselection between NR RRC_IDLE and E-UTRA RRC_IDLE is supported.
9.3.2.2
Handover

Inter RAT mobility is characterised by the following:

Source RAT should be able to support and configure Target RAT measurement and reporting.
The in-sequence and lossless handover is not supported for the handover from 5GC to EPC.
9.3.2.3
Measurements

Inter RAT measurements in NR are limited to E-UTRA.
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