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1. Introduction
In RAN3#97bis meeting, RAN3 agreed new messages for EN-DC X2 setup and X2 reconfiguration as follows:
	EN-DC X2 SETUP procedure to setup X2 interface between eNB and gNB (initiated by the eNB)

New config update procedure, that can be initiated by both the EN-gNB and the eNB 


This document will check other global X2 management procedures and discuss whether to reuse the LTE messages with or without extension or to define new messages.
2. Discussion

The following are some global X2 management procedures that may be needed for the EN-DC case. 
2.1 ERROR INDICATION
In LTE, this message is used to indicate that some error has been detected in the eNB.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.13
	
	YES
	ignore

	Old eNB UE X2AP ID
	O
	
	eNB UE X2AP ID

9.2.24
	Allocated for handover at the source eNB and for dual connectivity at the SeNB or the eNB from which the 

E-RAB context is transferred.
	YES
	ignore

	New eNB UE X2AP ID
	O
	
	eNB UE X2AP ID

9.2.24
	Allocated for handover at the target eNB and for dual connectivity at the MeNB or the eNB to which the E-RAB context is transferred.
	YES
	ignore

	Cause
	O
	
	9.2.6
	
	YES
	ignore

	Criticality Diagnostics
	O
	
	9.2.7
	
	YES
	ignore

	Old eNB UE X2AP ID Extension
	O
	
	Extended eNB UE X2AP ID

9.2.86
	Allocated for handover at the source eNB and for dual connectivity at the SeNB or the eNB from which the 

E-RAB context is transferred.
	YES
	ignore

	New eNB UE X2AP ID Extension
	O
	
	Extended eNB UE X2AP ID

9.2.86
	Allocated for handover at the target eNB and for dual connectivity at the MeNB or the eNB to which the E-RAB context is transferred.
	YES
	ignore


Observation 1: the LTE ERROR INDICATION message is reusable for EN-DC, provided that the UE X2AP ID for EN-DC UE has the same value range as that for the eNB UE X2AP ID.  
2.2 X2 RELEASE 

In LTE, this message is used to indicate that the signalling connection (i.e. SCTP) to an eNB is unavailable.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.13
	
	YES
	reject

	Global eNB ID
	M
	
	9.2.22
	
	YES
	reject


In LTE the cell ID is set to 28 bits, with nodes capable of hosting 256 cells.
In RAN3#97bis meeting, RAN3 agreed the following length of cell ID and gNB ID:
Length of cell ID is 36 bits
WA: min length for gNB ID is 22 bits

Max length for gNB ID is 32 bits

1-bit steps for gNB ID length (continuous)

Considering that the Global eNB ID IE in X2AP has PLMN ID IE and eNB ID IE that has the extendable structure, hence, it is possible to add a new gNB-ID IE (variable length between 22 and 32 bits) in the existing Global eNB ID IE.

On the other hand, so far, RAN3 has created a new procedure message in the case of any impact to existing IE, so this also could be the case for the X2 RELEASE procedure in EN-DC.
Observation 2: for LTE X2-RELEASE there are two possible options: (1) reuse existing X2 RELEASE message and extend the “Global eNB ID” IE in order to indicate the en-gNB ID, or (2) introduce a new message.
2.3 X2 RESET REQUEST/RESPONSE
In LTE, this procedure used to request the X2 interface between the two eNB to be reset.
The IEs in these two messages are general hence, it is possible to reuse this message for the EN-DC case.

· Request 

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.13
	
	YES
	reject

	Cause 
	M
	
	9.2.6
	
	YES
	ignore


· Response 
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.13
	
	YES
	reject

	Criticality Diagnostics
	O
	
	9.2.7
	
	YES
	ignore


Observation 3: the LTE X2 RESET REQUEST/RESPONSE message is reusable without change for the EN-DC case. 
2.4 X2 REMOVAL REQUEST/RESPONSE/FAILURE
In LTE, this procedure is also used to remove the signaling connection between two eNB. 
· Request 

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.13
	
	YES
	reject

	Global eNB ID
	M
	
	9.2.22
	
	YES
	reject

	X2 Removal Threshold
	O
	
	X2 Benefit Value 9.2.90
	
	YES
	reject


· Response 
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.13
	
	YES
	reject

	Global eNB ID
	M
	
	9.2.22
	
	YES
	reject

	Criticality Diagnostics
	O
	
	9.2.7
	
	YES
	ignore


· Failure
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.13
	
	YES
	reject

	Cause 
	M
	
	9.2.6
	
	YES
	ignore

	Criticality Diagnostics
	O
	
	9.2.7
	
	YES
	ignore


A similar discussion to the X2 RELEASE message is possible for X2 REMOVAL REQUEST/REPONSE/FAILURE messages, with the possibility to reuse the LTE X2 REMOVAL messages or introduce new messages for EN-DC case. In our understanding, this procedure is functionally similar to X2 RELEASE procedure, but it releases the connection more gracefully. We think that the X2 REMOVAL message is not essential for the case of EN-DC at this stage. 
Proposal 1: the LTE X2 REMOVAL procedure is not used in the EN-DC case.

For other procedures, we think they are essential for the X2 interface management. Based on above observations, all above global X2 procedures can be reused, with some needing extension. 
However, we think it could be simpler and “cleaner” to introduce new messages at least for messages that involve the use of gNB ID, e.g. the X2 release message. 
Proposal 2: define a new message EN-DC X2 RELEASE.
Proposal 3: RAN3 to discuss whether to reuse existing messages or define new messages for the following two procedures:
· ERROR INDICATION
· X2 RESET
3. Conclusion

This contribution discusses whether some X2 management procedures may be reused, with or without extension, for the EN-DC case, or whether there is a need to define new messages. The following are the observations and proposals:
Observation 1: the LTE ERROR INDICATION message is reusable for EN-DC, provided that the UE X2AP ID for EN-DC UE has the same value range as that for the eNB UE X2AP ID.  
Observation 2: for LTE X2-RELEASE there are two possible options: (1) reuse existing X2 RELEASE message and extend the “Global eNB ID” IE in order to indicate the en-gNB ID, or (2) introduce a new message.
Observation 3: the LTE X2 RESET REQUEST/RESPONSE message is reusable without change for the EN-DC case. 
Proposal 1: the LTE X2 REMOVAL procedure is not used in the EN-DC case.

Proposal 2: define a new message EN-DC X2 RELEASE.

Proposal 3: RAN3 to discuss whether to reuse existing messages or define new messages for the following two procedures:

· ERROR INDICATION
· X2 RESET
In section 4, a practice on new EN-DC X2 RELEASE is provided, change on ASN.1 is missing for time being. 
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5. Text Proposal for TS 36.423
………………………………..First change……………………………………
8.X.Z
EN-DC X2 Release

8.X.Z.1
General

The purpose of the EN-DC X2 Release procedure is to inform an gNB/eNB that the signalling (i.e. SCTP) connection to a peer eNB/gNB is unavailable.
8.X.Z.2
Successful Operation
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Figure 8.4.2-1: EN-DC X2AP Release, successful operation

eNB/gNB initiates the procedure by sending the EN-DC X2 RELEASE message to gNB/eNB. Upon the reception of EN-DC X2 RELEASE message, gNB/eNB shall consider that the signalling connection to the eNB/gNB indicated by the eNB ID IE/gNB ID IE is unavailable. gNB/eNB may delete all the context information related to the indicated eNB/gNB.

8.4.3
Unsuccessful Operation

Not Applicable

8.4.4
Abnormal Condition

Not Applicable.

………………………………..second change……………………………………
9.1.2.q
EN-DC X2 RELEASE

This message is used to indicate that the signalling connection to an eNB/gNB is unavailable.

Direction: eNB ( en-gNB, en-gNB ( eNB.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.13
	
	YES
	reject

	CHOICE Initiating NodeType
	M
	
	
	
	
	

	>eNB
	
	
	
	
	
	

	>>Global eNB ID
	M
	
	9.2.22
	
	YES
	reject

	>en-gNB
	
	
	
	
	
	

	>>Global en-gNB ID
	M
	
	<ref>
	
	YES
	reject
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