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1   Introduction
In RAN3 #93bis meeting, the Xx interface applied between LTE eNB and NR gNB in Options3 was discussed and some general principles for the specification were captured in TR 38.801. However, there is an Editor’s note as following:

Editor’s note: The interface name Xx is working name in this study, and decided later whether the interface functions are specified in X2AP or a new XnAP or a separate AP. It also needs to be decided whether the interface name is kept and whether such an interface would be part of the New RAN, the E-UTRAN or another RAN.

In this contribution, we will discuss the Xx interface from the perspective of interface functionality and some proposal will be provided.
2   Discussion 
As captured in TR 38.801, the interface allowing to interconnect EPC connected gNB and LTE eNB is referred to as the Xx interface. A list of general principles for the specification of the Xx interface are provided as:

-
the Xx interface shall be open;

-
the Xx interface shall support the exchange of signalling information between the endpoints, in addition the interface shall support data forwarding to the respective endpoints;
-
from a logical standpoint, the Xx is a point-to-point interface between the endpoints. A point-to-point logical interface should be feasible even in the absence of a physical direct connection between the endpoints.

-
the Xx interface shall support control plane and user plane separation;

-
the Xx interface shall separate Radio Network Layer and Transport Network Layer;

-
the Xx interface shall be future proof to fulfil different new requirements, support new services and new functions;

-
the Xx interface shall support LTE based Dual Connectivity operation where LTE eNB is MeNB;

-
the Xx interface shall support flow control functions;

-
the Xx interface does not support handover preparation functions.

Based on the general principles listed, the Xx interface required functions could be concluded as:
· Data forwarding

· LTE-NR DC

· Flow control

In addition, the interface management and error handling function should also be supported.

Observation: The Xx interface should support data forwarding, LTE-NR DC, flow control, interface management and error handling functions.

The comparison among Xx, X2 and Xn was performed in [1], based on the comparison and the agreements achieved for the Xn interface, we update the comparison table as following.
Table 1: Functionality comparison among Xx, X2 and Xn

	Xx required functions
	X2
	Xn

	LTE-NR DC
	( (LTE DC function needs to be extended)
	(

	Interface management and error handling
	(
	(

	Flow control
	(
	(

	Data forwarding
	(
	(


With respect to the Xx required LTE-NR DC, it has been agreed in RAN2 that:

· At least some band combinations across RATs should be coordinated across the master and the secondary nodes

· Layer 2 buffer capabilities should be coordinated across the RATs should be coordinated across the master and the secondary nodes.
· RAN2 aim for a solution where the master node and the secondary node are not required to comprehend each other’s UE configuration.

The agreements indicate that the LTE-NR DC requires the UE capability coordination mechanism different from the existing one in LTE DC, where the MeNB and SeNB are able to understand each other. Based on this assumption, Xx required LTE-NR DC function will be different from the existing X2 LTE DC function. However, considering the Xn interface will be applied in Option 4/4a and 7/7a, the Xn supported LTE-NR DC function is the same as that required by Xx interface.
From the LTE eNB perspective, if X2 is enhanced to support LTE-NR DC procedure, then the interface management function needs to be updated to distinguish the NR gNB and the LTE eNB because of the difference between LTE-NR DC and LTE DC. In addition, the extra standard work could be needed to update both X2 interface and Xn interface caused by the evolution of LTE-NR DC.
Since the required Xx functions are all supported by Xn, it is beneficial to reduce the standards work to specify the Xx interface function in XnAP but not in X2AP or a separate AP. Based on this assumption, it seems not necessary to keep the Xx interface name but reuse Xn.
Proposal: The Xx required functions could be specified in XnAP and the Xx working name could be removed.

3   Conclusion
In this contribution, we discussed the Xx interface from the functionality perspective and the following proposals are provided:
Observation: The Xx interface should support data forwarding, LTE-NR DC, flow control, interface management and error handling functions.

Proposal: The Xx required functions could be specified in XnAP and the Xx working name could be removed.

4   Reference

[1] R3-162356, Xx interface justification and functionalities, Huawei.
5   Text Proposal
 START OF FIRST CHANGES
7.3.1
Xn Interface

The interface allowing to interconnect two gNBs or one gNB and one eLTE eNB with each other is referred to as the Xn interface. The interface Xn is also applicable for the connection between two eLTE eNBs, and between LTE eNB and gNB.

7.3.1.1
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 endpoints, in addition the interface shall support data forwarding to the respective endpoints;
-
from a logical standpoint, the Xn is a point-to-point interface between the endpoints. A point-to-point logical interface should be feasible even in the absence of a physical direct connection between the endpoints.

-
the Xn interface shall support control 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, support new services and new functions.

-
the Xn interface shall support handover preparation functions except for option 3/3a.

END OF FIRST CHANGES

START OF SECOND CHANGES
10.1.2
Option 3/3a

10.1.2.1
General principles for Xx interface

The interface allowing to interconnect EPC connected gNB and LTe eNB, is referred to as the Xx interface. The Xx interface could reuse Xn as specified in 7.3.1. The general principles for the specification of the Xx interface are as follows:

-
the Xx interface shall be open;

-
the Xx interface shall support the exchange of signalling information between the endpoints, in addition the interface shall support data forwarding to the respective endpoints;
-
from a logical standpoint, the Xx is a point-to-point interface between the endpoints. A point-to-point logical interface should be feasible even in the absence of a physical direct connection between the endpoints.

-
the Xx interface shall support control plane and user plane separation;

-
the Xx interface shall separate Radio Network Layer and Transport Network Layer;

-
the Xx interface shall be future proof to fulfil different new requirements, support new services and new functions;

-
the Xx interface shall support LTE based Dual Connectivity operation where LTE eNB is MeNB;

-
the Xx interface shall support flow control functions;

-
the Xx interface does not support handover preparation functions.

Editor’s note: It needs to be decided whether such an interface would be part of the New RAN, the E-UTRAN or another RAN.

END OF SECOND CHANGES
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