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1
Introduction
At RAN3#93, the Xn interface was discussed resulting in the following status:
-
Xn interface interconnects two gNBs, or one gNB and one eLTE eNB

-
It is FFS whether Xn also interconnects two eLTE eNBs
In this paper, we analyze the functions needed for the Xn-C interface and provide a text proposal for TR 38.801 [1].
Note on terminology: This paper assumes that “New RAN” will be renamed as “G-UTRAN”, and that Xn interconnects all RAN nodes within the G-UTRAN (including two eLTE eNBs).  These assumptions are taken for readability, and are not fundamental to the analysis.
2
Discussion
Similar to the RAN3 discussion on RAN-CN functional split, the functions of the Xn interface can be discussed in two parts: functions similar to E-UTRAN as listed in TS 36.423 (section 2.1 below), and new functions specific for G-UTRAN (section 2.2 below).

2.1
Functions similar to E-UTRAN
The functions of X2AP are described in section 7 of TS 36.423 and can be grouped as shown in Table 1 below.
Table 1: Functional grouping of X2AP functions

	Functional grouping
	Functions of X2AP from TS 36.423

	1. UE mobility management
	· Mobility Management

	2. Dual connectivity
	· Dual Connectivity

	3. Interface management
	· Resetting the X2

· Setting up the X2

· eNB Configuration Update

· Removing the X2

	4. Interference coordination
	· Load Management (e.g. ICIC, time domain ICIC, inter-eNB CoMP)

	5. Self-optimization
	· Mobility Parameters Management

· Mobility Robustness Optimization
· Load Management (e.g. mobility load balancing)

· Energy Saving

	6. UE context retrieval
	· Inter-eNB UE Context Resume


The first five functional groups shown in Table 1 should also be applicable to Xn as follows:
-
UE mobility management: procedures to manage UE connected mode mobility between G-UTRAN nodes; 
-
Dual connectivity: procedures to enable usage of additional resources in a secondary G-UTRAN node;
-
Xn interface management: procedures to manage the Xn-C interface;
 -
Interference management: procedures to manage inter-cell interference;
-
Self-optimization: procedures to autonomously adapt radio parameters.

However, the details of the above functions in the context of the G-UTRAN need further study, such as whether the related X2 procedures can be reused as baseline or whether something new is needed.
Regarding UE context retrieval, its usage in LTE is currently tied to User Plane CIoT Optimization. Its applicability to G-UTRAN is further discussed in section 2.2 below.

Proposal 1:
Capture UE mobility management, dual connectivity, Xn interface management, interference management, and self-optimization as functions of the Xn interface.
2.2
Functions specific for G-UTRAN
Among the new functions being considered for G-UTRAN, there is at least one that will require Xn interface support: inactive mode mobility. Although the details of inactive mode are still under discussion in RAN2 and RAN3, at a high level it is expected to operate as follows:
-
When the UE transitions to inactive mode, the last serving gNB becomes the anchor gNB for the UE, and UE context can be stored in the RAN;

-
If DL data is received for the UE from the UPGW, the anchor gNB can page the UE in its own served cells as well as send paging over Xn to neighbour gNB(s);

-
When the UE performs MO/MT access to a gNB other than the anchor gNB, the new gNB can retrieve the UE context from the anchor eNB.
Thus, inactive mode mobility is expected to require two functions for Xn:

-
UE context transfer: procedures to transfer UE context from an anchor G-UTRAN node to a new G-UTRAN node;
-
Paging: procedures to enable the RAN to page UE in a G-UTRAN node other than the anchor G-UTRAN node.
Proposal 2:
Capture UE context transfer and paging as functions of the Xn interface.

These two functions can be marked as FFS pending confirmation that inactive mode is a functionality of the G-UTRAN (e.g. inactive mode is moved to the list of “Functions specific for New RAN” in section 6.1.1.1 of TR 38.801).
3
Conclusion
In this paper, we analyzed the functions that are needed for the Xn-C interface and proposed the following:
Proposal 1:
Capture UE mobility management, dual connectivity, Xn interface management, interference management, and self-optimization as functions of the Xn interface.
Proposal 2:
Capture UE context transfer and paging as functions of the Xn interface.

A text proposal for TR 38.801 reflecting the above is provided in the Appendix.
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Appendix: text proposal for TR 38.801

Beginning of Text Proposal for TR 38.801
6.3.3.1.x
Xn Interface Functions
The Xn interface supports the following functions:

-
UE mobility management: procedures to manage UE connected mode mobility between G-UTRAN nodes; 
-
Dual connectivity: procedures to enable usage of additional resources in a secondary G-UTRAN node;
-
Xn interface management: procedures to manage the Xn-C interface; 
-
Interference management: procedures to manage inter-cell interference; 
-
Self-optimization: procedures to autonomously adapt radio parameters;
-
UE context transfer (FFS): procedures to transfer UE context from an anchor G-UTRAN node to a new G-UTRAN node;
-
Paging (FFS): procedures to enable the RAN to page UE in a G-UTRAN node other than the anchor G-UTRAN node.
End of Text Proposal for TR 38.801
� Functions specific to X2 GW (i.e. X2 Release, Message Transfer, and Registration) are not shown in the table. The relevance of X2 GW type functionality to the G-UTRAN is not addressed in this paper.





