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1. Introduction
In RAN3#96, it was agreed that “WA to proceed with new procedures for option 3”, and the UE associated procedures for EN-DC were also p-approved as BL CR in [1]. Similar issue needs to be discussed for option 7 and 4 (5GC based MR-DC), since the inter-gNB DC introduces a dedicated set of new XnAP procedures anyway. In this contribution, we shall discuss the impacts of 5GC based MR-DC on TS38.423 and make proceeding proposals.
2. Discussion
LTE DC introduced a set of X2AP DC specific procedures, which is based on “Single RRC Model”, so that MeNB and SeNB can understand each other mutually. After lengthy discussion for EN-DC, it has been identified that there are significant differences with EN-DC specific procedures, comparing to DC specific procedures, hence a set of new EN-DC specific procedures are justified and specified in 36.423.

Inter-gNB DC will introduce a set of new XnAP DC specific procedures, which is assumed to be based on “Single RRC Model”, so that MgNB and SgNB can understand each other mutually. It is questionable whether those DC specific procedures can be reused for 5GC based MR-DC case.

According to the quote from running TS38.423 in [2] as below:
Table 7-1: Mapping between XnAP functions and XnAP EPs

	Function
	Elementary Procedure(s)

	Dual Connectivity
	a) SgNB Addition Preparation

b) SgNB Reconfiguration Completion

c) MgNB initiated SgNB Modification Preparation

d) SgNB initiated SgNB Modification

e) MgNB initiated SgNB Release

f) SgNB initiated SgNB Release

g) SgNB Counter Check


The new XnAP DC specific procedures above are much alike their “predecessors” for LTE DC, but adapted with significant NR differences due to new QOS model, Slice, new bearer type option etc. However, due to “Dual RRC Model”, the XnAP MR-DC specific procedures may look quite different from above XnAP DC specific procedures, which has been proven in TS36.423 from LTE DC to EN-DC case. Besides the message name with SgNB XXX is confusing for option 4 at least. Hence, we suggest introducing another dedicated set of XnAP MR-DC specific procedures for 5GC based MR-DC. The advantages are:

1: Clearly separate the different cases between Intra-NR DC and MR-DC in both Stage 2 and Stage 3 sense.

2: Allow independent evolving for Intra-NR DC and MR-DC in future.

3: Avoid huge size of XnAP messages for DC, so facilitate spec. maintenance.
4: MR-DC specific procedures can more future proof for Non-3GPP access node.
Proposal 1: To introduce a new dedicated set of XnAP MR-DC specific procedures for 5GC based MR-DC (Option 7 and 4). The message name can be SN xxx xxx, which accommodates both SgNB and SeNB so far.
In 36.423, the global procedures over X2 interface are reused for EN-DC mostly, so there is no new dedicated global procedure for EN-DC. If the same principle is inherited, then the global procedures over Xn interface should also be reused for 5GC based MR-DC, so current section 8.4 should accommodate the basic functional requirement from MR-DC as well.
Proposal 2: The global procedures over Xn interface should also be reused for 5GC based MR-DC.
Proposal 3: To discuss and agree on the TP against 38.423 as shown in Annex.
3. Conclusion
RAN3 is kindly asked to consider following proposals:
Proposal 1: To introduce a new dedicated set of XnAP MR-DC specific procedures for 5GC based MR-DC (Option 7 and 4). The message name can be SN xxx xxx, which accommodates both SgNB and SeNB so far.

Proposal 2: The global procedures over Xn interface should also be reused for 5GC based MR-DC.

Proposal 3: To discuss and agree on the TP against 38.423 as shown in Annex.
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5. Annex: TP for TS38.423

/////////////////////////////////////////////////////////////////////  TP Start for 38.423  /////////////////////////////////////////////////////////////////////////

5.1
XnAP procedure modules

The Xn interface XnAP procedures are divided into two modules as follows:

1.
XnAP Basic Mobility Procedures;

2.
XnAP Global Procedures;

The XnAP Basic Mobility Procedures module contains procedures used to handle the UE mobility within NG-RAN (FFS exact naming!).
The Global Procedures module contains procedures that are not related to a specific UE. The procedures in this module are in contrast to the above module involving two peer gNBs.
///////////////////////////////////////////////////////////////////////////////  Next  ///////////////////////////////////////////////////////////////////////////////////

7
 Functions of XnAP

Editor’s Note: All the text below is FFS.
The XnAP protocol provides the following functions:

-
Dual Connectivity. This function allows the gNB to request another gNB to provide radio resources for a certain UE while keeping responsibility for that UE.
-
MR-DC. This function allows one NG-RAN node (FFS exact naming!) to request another NG-RAN node of different RAT to provide radio resources for a certain UE while keeping responsibility for that UE.
The mapping between the above functions and Xn EPs is shown in the table below.

Table 7-1: Mapping between DC functions and XnAP EPs

	Function
	Elementary Procedure(s)

	Dual Connectivity
	a) SgNB Addition Preparation

b) SgNB Reconfiguration Completion

c) MgNB initiated SgNB Modification Preparation

d) SgNB initiated SgNB Modification

e) MgNB initiated SgNB Release

f) SgNB initiated SgNB Release

g) SgNB Counter Check


Table 7-2: Mapping between MR-DC functions and XnAP EPs

	Function
	Elementary Procedure(s)

	MR-DC
	a) SN Addition Preparation

b) SN Reconfiguration Completion

c) MN initiated SN Modification Preparation

d) SN initiated SN Modification

e) MN initiated SN Release

f) SN initiated SN Release

g) SN Counter Check


///////////////////////////////////////////////////////////////////////////////  Next  ///////////////////////////////////////////////////////////////////////////////////

8.4
Global procedures

8.4.1
Xn Setup
8.4.1.1
General

Editor’s Note:
The text in this chapter is FFS
The purpose of the Xn Setup procedure is to exchange application level configuration data needed for two gNBs (FFS exact naming!) to interoperate correctly over the Xn-C interface. 

Editor’s Note:
Further details FFS
The procedure uses non UE-associated signalling.

8.4.1.2
Successful Operation

Editor’s Note:
The text in this chapter is FFS
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Figure 8.4.1.2: Xn Setup, successful operation

The gNB1 (FFS exact naming!) initiates the procedure by sending the XN SETUP REQUEST message to the candidate gNB2 (FFS exact naming!). The candidate gNB2 replies with the XN SETUP RESPONSE message. 

The gNB1 may include the S-NSSAI List IE in the XN SETUP REQUEST message. The candidate gNB2 may also include S-NSSAI List IE in the XN SETUP RESPONSE message. The gNB receiving the IE may use it accordingly.
Editor’s Note:
Further details FFS
8.4.1.3
Unsuccessful Operation

Editor’s Note:
The text in this chapter is FFS
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Figure 8.4.1.3-1: Xn Setup, unsuccessful operation

If the candidate gNB2 cannot accept the setup it shall respond with an XN SETUP FAILURE message with appropriate cause value.

Editor’s Note:
Further details FFS
8.4.1.4
Abnormal Conditions

Editor’s Note:
Further details FFS
.
8.4.2
gNB Configuration Update (FFS exact naming!)
8.4.2.1
General

Editor’s Note:
The text in this chapter is FFS
The purpose of the gNB Configuration Update procedure is to update application level configuration data needed for two gNBs (FFS exact naming!) to interoperate correctly over the Xn-C interface.

Editor’s Note:
Further details FFS
The procedure uses non UE-associated signalling.

8.4.2.2
Successful Operation

Editor’s Note:
The text in this chapter is FFS
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Figure 8.4.2.2-1: gNB Configuration Update, successful operation

The gNB1 (FFS exact naming!) initiates the procedure by sending an GNB CONFIGURATION UPDATE message to a peer gNB2 (FFS exact naming!).

Editor’s Note:
Further details FFS
8.4.2.3
Unsuccessful Operation

Editor’s Note:
The text in this chapter is FFS
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Figure 8.4.2.3-1: gNB Configuration Update, unsuccessful operation

If the gNB2 can not accept the update it shall respond with an GNB CONFIGURATION UPDATE FAILURE message and appropriate cause value.

Editor’s Note:
Further details FFS
8.4.2.4
Abnormal Conditions

Editor’s Note:
Further details FFS
///////////////////////////////////////////////////////////////////////////////  Next  ///////////////////////////////////////////////////////////////////////////////////

/////////////////////////////////////////////////////////////////////  TP Stop for 38.423  /////////////////////////////////////////////////////////////////////////
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