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1   Introduction
In the last RAN3 meeting, the functions of the Xn interface is discussed, and the following functions are agreed to be supported by Xn interface [1]:
The Xn-C interface supports the following functions:

-
Xn Interface management and error handling: procedures to manage the Xn-C interface;
· Error indication;

· Setting up the Xn;

· Resetting the Xn;

· Updating the Xn configuration data;

· Xn Removal.

-  UE connected mode mobility management: procedures to manage the UE mobility for connected mode between nodes in the New RAN;

· Handover preparation;
· Handover cancellation.

-
Dual connectivity: procedures to enable usage of additional resources in a secondary node in the New RAN;
Xn-U interface supports following functions:

-
Data forwarding 
-
Flow control

This paper is focusing on the procedures that should be considered to support the above agreed functions.
2   Discussion
2.1   Basic Procedures for NG-C functions
To support the functions listed above, the Xn-C interface should support the following procedures. The procedures are classified into the fuctions as Xn interface management and error handling, UE connected mode mobility management and dual connectivity.
1. Procedures for Xn Interface management and error handling
Similar with NG-C interface, the interface between two New RAN nodes should be setup on demand, therefore there should be setup procedure and removal procedure to enable the function.  Besides, the interface may meet some error situations or an abnormal failure, so there would be benefit to provide procedures to report the error situation and also reset the interface association. Another situation should be considered is that the configuration of New RAN node could change, so the update of the information exchanged during the setup procedure should be supported.
· Setting up the Xn: Procedure to establish an Xn interface between two New RAN nodes.
·  Xn Removal: Procedure to remove the signalling connection between two New RAN nodes.
· Resetting the Xn: Procedure to reset the Xn interface.
· Updating the Xn configuration data: Procedure to update application level configuration data needed for two New RAN nodes to interoperate correctly over the Xn interface.
· Error indication: Procedure to report the error situation.
2. Procedures for UE connected mode mobility management
Mobility management should be a fundamental function of RAN. Similar with LTE, the handover over direct interface between RAN nodes should be supported. The mobility management function for connected mode UE allows one RAN node to move the responsibility of a certain UE to another RAN node. Therefore, the function should include handover preparation procedure and cancellation procedure. Besides, in order to forward user plane data, Status Transfer and UE Context Release function are parts of the mobility management. 
The handover preparation procedure should also account for the new QoS framework, such as whether the mapping between QoS flows and DRBs could change during handover, which is not completely settled in the current discussion. In this case, the current resource is reserved for E-RAB which maybe not applicable for NR, because the resource may be requested based on QoS flow or DRB. Similarly, the detail about how to transfer the SN status should be FFS.
· Handover preparation (FFS): Procedure to establish necessary resources in a New RAN node for an incoming handover.
· Handover cancellation: Procedure to enable a source New RAN node to cancel an ongoing handover preparation or an already prepared handover.
· UE Context Release: Procedure used by target New RAN node to indicate source New RAN node that the radio and control plane resources for the associated UE context are allowed to be released.
·  SN Status Transfer (FFS): Procedure to transfer uplink receiver status and downlink transmitter status. 
3. Procedures for Dual connectivity
The feature of Dual Connectivity is added to LTE since R12, for which the architecture 1A and 3C are supported. In New RAN, besides traditional DC operation between two gNBs or two eLTE eNBs, there are additional use cases of DC, such as Option 7/7a and Option 4/4a.  The DC function for New RAN should allow one New RAN node to request another New RAN node to provide radio resources for a certain UE while keeping responsibility for that UE. Hence, the procedures for adding, modifying and releasing a secondary New RAN node should be considered for DC function.  
The procedures should also account for the case that the secondary New RAN node needs to configure the associated UE via the master New RAN node by sending a RRC container via Xn interface. Regarding option 7/7a and option 4/4a, how to configure the UE’s UP for split bearers need to wait further progress in RAN2, the detail of the Reconfiguration procedure should be FFS. However, the procedure to inform secondary New RAN node that the configuration has been applied successfully by UE could be same as the current one in X2 interface. Similarly, the detail of Counter Check procedure should be FFS depends on whether the SCG encryption procedure of eLTE and NR is same.

Moreover, compared with LTE, New RAN may support another DC operation [2], e.g. Split bearer via SCG, the corresponding procedures should be designed for this bearer type.
· Secondary New RAN node Addition Preparation: Procedure to request the secondary New RAN node to allocate resources for dual connectivity operation for a specific UE.
· Master New RAN node initiated Secondary New RAN node Modification Preparation: Procedure to be used by the master New RAN node to request a secondary New RAN node to modify the UE context at the secondary New RAN node. 
· Secondary New RAN node initiated Secondary New RAN node Modification: Procedure to be used by the secondary New RAN node to modify the UE context in the secondary New RAN node.
· Master New RAN node initiated Secondary New RAN node Release: Procedure to initiate the release of the resources for a specific UE in the secondary New RAN node triggered by the master New RAN node.
· Secondary New RAN node initiated Secondary New RAN node Release: Procedure to initiate the release of the resources for a specific UE in the secondary New RAN node triggered by the secondary New RAN node.
· Secondary New RAN node Reconfiguration Completion: Procedure to provide information to the secondary New RAN node whether the requested configuration was successfully applied by the UE.
· Secondary New RAN node Counter Check (FFS): Procedure to request the Master New RAN node to execute a counter check procedure to verify the value of the PDCP COUNTs associated with SCG bearers established in the Secondary New RAN node initiated by the Secondary New RAN node. 
2.2   Basic procedure for NG-U functions
The functions of NG-U are for DC and used for data forwarding and flow control which are basic functions that should be supported by New RAN. However, the data forwarding and flow control may not based on bearer, but based on QoS flow, so the detailed procedures should be FFS.
1. Procedure for Data forwarding(FFS)
· Transfer of Downlink User Data: Procedure to provide Xn-U specific sequence number information at the transfer of user data carrying a DL PDCP PDU from the master New RAN node to the secondary New RAN node via the Xn-U interface.
2. Procedure for Flow control(FFS)
· Downlink Data Delivery Status: Procedure to provide feedback from the secondary New RAN node to the master New RAN node to allow the master New RAN node to control the downlink user data flow via the secondary New RAN node for the respective data flow.
3   Conclusion
Proposal 1: It is proposed to agree to the support of the procedures in Section 2 and to include them in TR38.801.
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Annex:

Text Proposal

We propose to add the following text to Section 6.3.3 in TR 38.801 V0.5.0.

----------------------------------------------  Start of text proposal -----------------------------------------------------------------

7.3
RAN internal interface
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.

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.

7.3.1.2
Xn Interface Functions

The Xn-C interface supports the following functions:

-
Xn interface management and error handling procedures to manage the Xn-C interface;

-
Error indication;

-
Setting up the Xn;

-
Resetting the Xn;

-
Updating the Xn configuration data;

-
Xn removal.

-
UE connected mode mobility management: procedures to manage the UE mobility for connected mode between nodes in the New RAN;
-
Handover preparation;

-
Handover cancellation.

-
Dual connectivity: procedures to enable usage of additional resources in a secondary node in the New RAN.

The Xn-U interface supports the following functions:

-
Data forwarding

-
Flow control

7.3.1.x Xn Interface Procedures
To support the functions listed in Section 7.3.1.2 the Xn interface should support the following procedures.
Procedures for Xn Interface management and error handling:
-
Setting up the Xn: Procedure to establish an Xn interface between two New RAN nodes.

-
Xn Removal: Procedure to remove the signalling connection between two New RAN nodes.

-
Resetting the Xn: Procedure to reset the Xn interface.

-
Updating the Xn configuration data: Procedure to update application level configuration data needed for two New RAN nodes to interoperate correctly over the Xn interface.

-
Error indication: Procedure to report the error situation.
Procedures for UE connected mode mobility management:
-
Handover preparation (FFS): Procedure to establish necessary resources in a New RAN node for an incoming handover.

-
Handover cancellation: Procedure to enable a source New RAN node to cancel an ongoing handover preparation or an already prepared handover.

-
UE Context Release: Procedure used by target New RAN node to indicate source New RAN node that the radio and control plane resources for the associated UE context are allowed to be released.

-
SN Status Transfer (FFS): Procedure to transfer uplink receiver status and downlink transmitter status. 

Procedures for Dual connectivity:
-
Secondary New RAN node Addition Preparation: Procedure to request the secondary New RAN node to allocate resources for dual connectivity operation for a specific UE.

-
Master New RAN node initiated Secondary New RAN node Modification Preparation: Procedure to be used by the master New RAN node to request a secondary New RAN node to modify the UE context at the secondary New RAN node. 

-
Secondary New RAN node initiated Secondary New RAN node Modification: Procedure to be used by the secondary New RAN node to modify the UE context in the secondary New RAN node.

-
Master New RAN node initiated Secondary New RAN node Release: Procedure to initiate the release of the resources for a specific UE in the secondary New RAN node triggered by the master New RAN node.

-
Secondary New RAN node initiated Secondary New RAN node Release: Procedure to initiate the release of the resources for a specific UE in the secondary New RAN node triggered by the secondary New RAN node.

-
Secondary New RAN node Reconfiguration Completion: Procedure to provide information to the secondary New RAN node whether the requested configuration was successfully applied by the UE.

-
Secondary New RAN node Counter Check (FFS): Procedure to request the Master New RAN node to execute a counter check procedure to verify the value of the PDCP COUNTs associated with SCG bearers established in the Secondary New RAN node initiated by the Secondary New RAN node. 

Procedure for NG-U functions:
-
Transfer of Downlink User Data (FFS): Procedure to provide Xn-U specific sequence number information at the transfer of user data carrying a DL PDCP PDU from the master New RAN node to the secondary New RAN node via the Xn-U interface.

-
Downlink Data Delivery Status (FFS): Procedure to provide feedback from the secondary New RAN node to the master New RAN node to allow the master New RAN node to control the downlink user data flow via the secondary New RAN node for the respective data flow.
---------------------------------------------- End of text proposal -------------------------------------------------------------------
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