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1. Introduction
In last RAN plenary meeting, the hot issue is about deployment scenarios and the migration path, among which the interworking scenarios i.e., option 3/3a, 4/4a and 7/7a, are also the main use cases. In this paper, we focus on them and try to investigate the functionalities of interface for supporting interworking. The corresponding TP is also proposed. 
2. Discussion

In order to realize the following requirement for interworking between LTE and new RAT [2]:
-
The RAN architecture shall support tight interworking between the new RAT and LTE.

-
Considering high performing inter-RAT mobility and aggregation of data flows via at least dual connectivity between LTE and new RAT. This shall be supported for both collocated and non-collocated site deployments.

Option 3/3a are shown on the left side of Fig. 1 as the early deployment scenarios to realize the interworking. The later deployment scenarios are shown on the right side of Fig. 1 are the later following deployment scenarios. 
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Fig. 1. eLTE and 5G RAT interworking: early deployment scenario (left: option 3/3a) and later deployment scenarios (right: option 4/4a and 7/7a) . 
From Fig.1, it can be seen that a new interface, propose to be named as Xn, is needed between eLTE eNB and NR BS, which includes both the control and use plane. The following principles should be kept for designing the new interface. 
The general principles for the specification of the Xn interface are as follows:

-
the Xn interface shall be open;
-
the Xn interface shall support the exchange of signalling information between the eLTE eNB and NR BS;
-
from a logical standpoint, the Xn is a point-to-point interface between the eLTE eNB and NR BS. A point-to-point logical interface shall be feasible even in the absence of a physical direct connection between the eLTE eNB and NR BS;
-
the Xn interface shall support contral plane and user plane separation;
-
the Xn interface shall separate Radio Network Layer and Transport Network Layer;
-
the Xn interface shall be future proof to fulfil different new requirements and support of new services, new scenarios (option 4 and 7 in [3]) and new functions;
Proposal 1): To capture the scenario above and the key principles of Xn interface into section 6.3.2 of TR 38.801. 

Xn is very like X2, especially in case the dual connectivity is supported. So the following functionalities should be supported by Xn: 
The XnAP protocol supports the following functions:

-
Inter LTE/NR Access-System Mobility Support for UE in CONNECTED mode
-
Support of DC for UE in CONNECTED mode
-
Establishment, Modification and Release of a UE context at the Micro node;

-
Control of user plane tunnels (if GTP is applied) between Macro node and Micro node for a specific UE for split bearer option and data forwarding;
-
Provision of the TNL information of the S1/NG1 user plane tunnels (if GTP is applied) for Option 3a, 4a, 7a.

-
Load Management;
-
General Xn management and error handling functions:

-
Error indication;

-
Setting up the Xn;

-
Resetting the Xn;

-
Updating the Xn configuration data;

-
Xn Release;

-
Xn Removal.

-
Mobility failure event notification and information exchange in support of handover settings negotiation;

-
Energy Saving
The Xn use plane supports the following functions:

-
Data forwarding
-
Flow control
Proposal 2): To capture the functionalities of Xn interface listed above into section 7.1.x of TR 38.801. 
Proposal 3): To capture the TP for TR 38.801
3. Conclusion
In this contribution, the interworking between LTE and New RAT was discussed from use case, key principles and functionalities of interface points of view. The following proposals are suggested to RAN3:
Proposal 1): To capture the scenario above and the key principles of Xn interface into section 6.3.2 of TR 38.801.

Proposal 2): To capture the functionalities of Xn interface listed above into section 7.1.x of TR 38.801. 

Proposal 3): To capture the TP for TR 38.801
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----------------Start of the First Change---------------
6.3.2
RAN internal interface
6.3.2.1
RAN internal interface deployment scenarios

The following interworking scenarios for connectivity between evolved LTE (eLTE) and NR BS should be considered in the discussions on RAN internal interface definition for the 5G RAN. 
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Fig. 6.3.2.1-1. eLTE and 5G RAT interworking: early deployment scenario (option 3/3a in [3]).
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Fig. 6.3.2.1-2. eLTE and 5G RAT interworking: later deployment scenarios (option 4/4a and 7/7a in [3]) .

6.3.2.2
General principles
The general principles for the specification of the Xn interface are as follows:

-
the Xn interface shall be open;
-
the Xn interface shall support the exchange of signalling information between the eLTE eNB and NR BS;
-
from a logical standpoint, the Xn is a point-to-point interface between the eLTE eNB and NR BS. A point-to-point logical interface shall be feasible even in the absence of a physical direct connection between the eLTE eNB and NR BS;
-
the Xn interface shall support contral plane and user plane separation;
-
the Xn interface shall separate Radio Network Layer and Transport Network Layer;
-
the Xn interface shall be future proof to fulfil different new requirements and support of new services, new scenarios (option 4 and 7 in [3]) and new functions;
----------------End of the First Change---------------
----------------Start of the Second Change---------------
7.1
Tight interworking between new RAT and LTE
7.1.1
Functionalities of Xn Interface for supporting tight interworking
The XnAP protocol supports the following functions:

-
Inter LTE/NR Access-System Mobility Support for UE in CONNECTED mode
-
Support of DC for UE in CONNECTED mode
-
Establishment, Modification and Release of a UE context at the Micro node;

-
Control of user plane tunnels (if GTP is applied) between Macro node and Micro node for a specific UE for split bearer option and data forwarding;
-
Provision of the TNL information of the S1/NG1 user plane tunnels (if GTP is applied) for Option 3a, 4a, 7a.

-
Load Management;
-
General Xn management and error handling functions:

-
Error indication;

-
Setting up the Xn;

-
Resetting the Xn;

-
Updating the Xn configuration data;

-
Xn Release;

-
Xn Removal.

-
Mobility failure event notification and information exchange in support of handover settings negotiation;

-
Energy Saving
The Xn use plane supports the following functions:

-
Data forwarding
-
Flow control
----------------End of the Change---------------
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