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1. Introduction
Three inter-RAT handover with E-UTRA scenarios were captured in the TR [1] as shown as below:
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In the above figure, the scenario 2 and 3 are related to the Mobility without CN type change, while the scenario 1 is related to the Mobility with CN type change. In this paper, we will focus on the Mobility without CN type change, i.e. the scenario 2 and 3.
In TR 38.913 [2], the target intra-NR mobility KPI “mobility interruption time” 0ms is explicitly captured, with no indication of the KPI for inter-RAT mobility. In this contribution, the general inter-RAT mobility performance requirement is clarified first. Then, some considerations on mobility enforcement are provided.
2. Discussion
For the cost and economic considering, it’s not realistic to updates all LTE nodes to eLTE nodes to support connecting to the NGC or even to abandon the already deployed LTE network. So for a long time, LTE eNB, eLTE eNB and gNB will coexist together. So a lot of inter-RAT mobility will take place between these nodes. Especially when the NR works on high frequencies, due to the fragile of the high frequency, mobility will take place much more frequently. For the sake of service continuity and constant user experience, the mobility interruption time and the data loss shall be minimised as much as possible.

Proposal1. The mobility interruption time and the data loss shall be minimised as much as possible in the inter-RAT mobility.
In the above scenario 2/3, both eLTE eNB and gNB connect to the NGC. Considering that network may be deployed by different operators with devices from different vendors, it should not be expected that there’s always direct Xn interface between eLTE eNB and gNB. In other words, eLTE eNB / gNB mobility without direct Xn interface should be supported anyway. 
If with no direct Xn interface, the NGC must be involved for eLTE eNB / gNB mobility, and thus the NG interface based mobility should be used for eLTE eNB / gNB mobility. While if with a direct Xn between eLTE eNB and gNB, beside the NG interface based mobility, the Xn based mobility can also be considered for eLTE eNB / gNB mobility
Proposal2.  If with no direct Xn interface between eLTE eNB and gNB, the NG interface based mobility should be used. Otherwise, the Xn based mobility can also be considered.

eLTE eNB is the evolution of LTE eNB that supports connectivity to EPC and NGC. For one aspect, the eLTE eNB should accommodate both legacy UEs and NR UEs. For another aspect, to supporting connected to the NGC, the eLTE eNB should be evolved to support the new features introduced in the NGC, such as the new QoS framework. Taking the above two aspects into account, the LTE RRC protocol should be reused in eLTE as a baseline, with some evolution to support new features introduced in the NGC. As per agreement in RAN2, independent RRC protocol for NR will be introduced. It will be difficult for the eLTE to fully understand the numerology of NR. Moreover, to keep align with the latest protocol of NR, the eLTE has to be updated whenever the protocol of NR is updated, which may increase the complexity and maintenance cost for the eLTE eNB. Thus in our opinion, the eLTE eNB shall not be required to understand the RRC messages/ASN.1 defined for gNB.
The intuitive motivation of introducing Xn based mobility is to achieve smoother mobility with less interruption and data loss. But according to the analysis above, with independent specified RRC protocols in eLTE and NR, both NG interface based and Xn interface based mobility can only be carried out with full configuration today. It should be noted that the full configuration today is introduced for handover from an advanced eNB to an eNB of earlier version. The old PDCP/RLC will be released during the full configuration. Thus the full configuration today can’t ensure mobility without data loss. So to fulfill the inter-RAT mobility requirement in proposal1, RAN2 and RAN3 should corporate to figure out some methods to minimize the mobility interruption time and data loss for eLTE eNB / gNB mobility.
Observation1. With independent specified RRC protocols in eLTE and NR, both NG interface based and Xn interface based mobility between eLTE eNB / gNB can only be carried out with full configuration today.
Proposal3. RAN2 and RAN3 should corporate to minimise the mobility interruption time and data loss for eLTE eNB / gNB mobility.
According to the current version of TR 23.799, there have the following interim agreements:

The NAS-level QoS profiles of the QoS rules provided at PDU Session establishment to the UE shall also be provided at PDU Session establishment to the RAN using NG2 signalling.

QoS Flow is the finest granularity for QoS treatment in the NG System. User plane traffic with the same NG3 marking value within a PDU session correspond to a QoS flow.
That means the flow based NAS-level QoS profiles will be provided from the NGC to the RAN, which is different from the DRB based QoS information in RAN.
Hence, in order to minimize the mobility interruption time and data loss for eLTE eNB / gNB mobility, the flow based NAS-level QoS profiles, the DRB based QoS information and their mapping relationship should be delivered between the eLTE eNB and the gNB via NG or Xn interface for the mobility. 

Further considering that the eLTE eNB and the gNB can’t understand the RRC protocol each other, some of the RRC configuration information (e.g. the DRB configuration information) should be explicitly transferred between the eLTE eNB and the gNB via NG or Xn interface for the mobility.

Proposal4. The flow based NAS-level QoS profiles, the DRB based QoS information and their mapping relationship, and the DRB configuration information should be explicitly transferred between the eLTE eNB and the gNB via NG or Xn interface for the mobility.
3. Conclusion
In this contribution, we provided some considerations on the mobility without CN type change, and would like to have the following observations and proposals:

Proposal1. The mobility interruption time and the data loss shall be minimised as much as possible in the inter-RAT mobility.
Proposal2.  If with no direct Xn interface between eLTE eNB and gNB, the NG interface based mobility should be used. Otherwise, the Xn based mobility can also be considered.

Observation1. With independent specified RRC protocols in eLTE and NR, both NG interface based and Xn interface based mobility between eLTE eNB / gNB can only be carried out with full configuration today.
Proposal3. RAN2 and RAN3 should corporate to minimise the mobility interruption time and data loss for eLTE eNB / gNB mobility.
Proposal4. The flow based NAS-level QoS profiles, the DRB based QoS information and their mapping relationship, and the DRB configuration information should be explicitly transferred between the eLTE eNB and the gNB via NG or Xn interface for the mobility.
And the proposed TP for the TR 38.801 is shown as below:
<<<<<<<<<<<<<<<<<<<< First Change >>>>>>>>>>>>>>>>>>>>
10.2.1.2
Inter-RAT handover without CN type change
There are two inter-RAT handover without CN type change scenarios as shown in Figure 10.2.1.2-1. 
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Figure 10.2.1.2-1: Inter-RAT handover without CN type change scenarios

NOTE 1:
Scenario 2 inter-RAT handover with NGC relocation is pending on SA2.

For inter-RAT handover, the mobility interruption time and data loss shall be minimised as much as possible, e.g.:
In order to support the different QoS frameworks used in the NGC and the eLTE eNB / gNB, and considering that the eLTE eNB and the gNB can’t understand the RRC protocol each other, the flow based NAS-level QoS profiles, the DRB based QoS information and their mapping relationship, and the DRB configuration information should be explicitly transferred between the eLTE eNB and the gNB via NG or Xn interface.
<<<<<<<<<<<<<<<<<<<< End of the Change >>>>>>>>>>>>>>>>>>>>
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