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1. Introduction
The Missing Criticality Diagnostics was discussed during RAN3#118 Meeting. A set of CRs were submitted in [1] ~ [5] to add the Criticality Diagnostics IE in some response messages over F1AP and W1AP specifications, and after online discussion, the topic was marked as to be continued.
In this document we discuss the need of adding the Criticality Diagnostics IE in response messages. 
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]2. Background
Besides the F1AP and W1AP response messages, we also found that the Criticality Diagnostics IE is also missing in some response messages over XnAP and X2AP specifications, therefore, in the latest version of RAN3 specifications, the Criticality Diagnostics IE is not included in the following response messages:
	F1AP 38.473
	· F1AP: F1 SETUP RESPONSE
· F1AP: IAB TNL ADDRESS RESPONSE
· F1AP: GNB-DU RESOURCE COORDINATION RESPONSE


	W1AP 37 473
	· W1AP: W1 SETUP RESPONSE
· W1AP: NG-ENB-DU RESOURCE COORDINATION RESPONSE


	XnAP 38.423
	· XnAP: E-UTRA – NR CELL RESOURCE COORDINATION RESPONSE
· XnAP: IAB TRANSPORT MIGRATION MANAGEMENT RESPONSE
· XnAP: IAB TRANSPORT MIGRATION MODIFICATION RESPONSE
· XnAP: IAB RESOURCE COORDINATION RESPONSE


	X2AP 36.423
	· X2AP: EN-DC X2 SETUP RESPONSE
· X2AP: PARTIAL RESET CONFIRM
· X2AP: E-UTRA – NR CELL RESOURCE COORDINATION RESPONSE



3. Discussion
In RAN3 specifications, since 3G, the Criticality Diagnostics IE is included in “almost” all the response messages and failure messages, the exceptions are listed in section 2 above.
In TS 25.413, 36.413 and 38.413, it is said that the Criticality Diagnostics IE is sent by the RAN or the CN “when parts of a received message have not been comprehended or were missing, or if the message contained logical errors. When applicable, it contains information about which IEs were not comprehended or were missing.”
[bookmark: _GoBack]Observation 1: The Criticality Diagnostics IE is used to inform the peer node that parts of a received message have not been comprehended or were missing, or if the message contained logical errors and indicate which IEs were not comprehended or were missing.
Besides using the Criticality Diagnostics IE to report the not comprehended IEs/IE groups marked with "Reject IE" or "Ignore IE and Notify Sender" using a response message defined for the procedure or using the Error Indication procedure, the Procedure Specification Principles (section 4.1 of TS 25.413, 36.413 and 38.413) state that:
	2)	Functionality which "shall, if supported" be executed
	The procedure text indicates that the receiving node "shall, if supported," perform a certain function Y under a certain condition. If the receiving node supports procedure X, but does not support functionality Y, the receiving node shall proceed with the execution of the EP, possibly informing the requesting node about the not supported functionality.


From our understanding, to support the functionality with the description of “shall, if supported”, the receiving node should be able to inform the sending node about the not supported functionality, and this is currently supported by using the Criticality Diagnostics IE, i.e. in case of successful operation, using such IE in the respone message; in case of unsuccessful operation, using such IE in failure response message or the ERROR INDICATION message. Especially, this may happen frequently in case the receiving node is a pre-release node comparing to the sending node.
In RAN3 specificaitons, for many optional IEs, there are many procedural texts described with “shall, if supported”, includeing some of the messages mentioned in section 2 (the response message missing the Criticality Diagnostics IE). Without introducing the Criticality Diagnostics IE in these related response messages, it is unclear how to enable the receiving node to report the not supported functionality.
	TS 38.473 F1 Setup 8.2.3.2 Successful Operation

	If the Aggressor gNB Set ID IE is included in the Served Cell Information IE in the F1 SETUP REQUEST message, the gNB-CU shall, if supported, take it into account.
If the Victim gNB Set ID IE is included in the Served Cell Information IE in the F1 SETUP REQUEST message, the gNB-CU shall, if supported, take it into account.
If the F1 SETUP REQUEST message contains the Transport Layer Address Info IE, the gNB-CU shall, if supported, take into account for IPSec tunnel establishment.
If the SFN Offset IE is contained in the Served Cell Information IE in the F1 SETUP REQUEST message, the gNB-CU shall, if supported, use this information to deduce the SFN0 offset of the reported cell.
If the BAP Address IE is included in the F1 SETUP REQUEST, the receiving gNB-CU shall, if supported, consider the information therein for discovering the collocation of an IAB-DU and an IAB-MT.
If the F1 SETUP REQUEST message is received from an IAB-donor-DU, the gNB-CU shall, if supported, include the BAP Address IE in the F1 SETUP RESPONSE message. 
If the TAI NSAG Support List IE is included in the Served Cell Information IE in the F1 SETUP REQUEST message, the gNB-CU shall, if supported, use this information as specified in TS 23.501 [21].

	TS 38.473 IAB TNL Address Allocation 8.10.3.2 Successful Operation

	If the IAB TNL Address Exception IE is included in the IAB TNL ADDRESS REQUEST message and the gNB-DU is an IAB-donor-DU, the gNB-DU shall, if supported, consider the IP address(es) therein as exempt from TNL address filtering, and forward the packets with the address(es) indicated by this IE, as specified in TS 38.401 [4].

	TS 38.423 IAB Transport Migration Management 8.5.2.2 Successful Operation

	If the IAB TNL Address Exception IE is contained in the IAB TRANSPORT MIGRATION MANAGEMENT REQUEST message, the non-F1-terminating IAB-donor shall, if supported, configure the related IAB-donor-DU to enable traffic re-routing over the inter-IAB-donor-DU tunnel.

	TS 38.423 8.5.3	IAB Transport Migration Modification 8.5.3.2 Successful Operation

	If the IAB QoS Mapping Information IE is contained in the IAB TRANSPORT MIGRATION MODIFICATION REQUEST message, the F1-terminating IAB-donor, shall, if supported, use it to set DSCP and/or IPv6 flow label fields for the downlink IP packets of the offloaded traffic.

	TS 36.423 EN-DC X2 Setup 8.7.1.2 Successful Operation

	If the EN-DC X2 SETUP REQUEST message contains the TNL Transport Layer Address info IE, the receiving en-gNB shall, if supported, take this into account for IPSEC tunnel establishment.
If the Partial List Indicator IE is set to “partial” in the EN-DC X2 SETUP REQUEST message from the en-gNB, the eNB shall, if supported, assume that the en-gNB has included in the List of Served Cells NR IE a partial list of cells.
If the EN-DC X2 SETUP REQUEST message contains the TNL Transport Layer Address info IE, the receiving eNB shall, if supported, take this into account for IPSEC tunnel establishment.



Observation 2: For functionality which "shall, if supported" be executed, the receiving node should be able to inform the sending node about the not supported functionality, by using the Criticality Diagnostics IE in the respone message in case of successful operation.
[bookmark: _Hlk121490404]In current specifications, in the interface setup procedures, the Criticality Diagnostics IE is included in the following messages:
· TS 36.413: S1 SETUP RESPONSE
· TS 36.423: X2 SETUP RESPONSE
· TS 36.443: M2 SETUP RESPONSE
· TS 36.444: M3 SETUP RESPONSE
· TS 36.459: SLm SETUP RESPONSE
· TS 36.463: Xw SETUP RESPONSE
· TS 38.413: NG SETUP RESPONSE
· TS 38.423: XN SETUP RESPONSE
· TS 37.483: GNB-CU-UP E1 SETUP RESPONSE / GNB-CU-CP E1 SETUP RESPONSE
As mentioned in section2, the only exceptions are the F1AP: F1 SETUP RESPONSE message, W1AP: W1 SETUP RESPONSE message and X2AP: EN-DC X2 SETUP RESPONSE message.
Observation 3: the Criticality Diagnostics IE is included in all the interface setup response messages in all LTE/NR RAN3 AP specifications, except the F1AP, W1AP and X2AP (EN-DC).
Considering that there are ignore IEs with “shall, if supported” description the request messages of some of these response messages,  we need to introduce the Criticality Diagnostics IE for in response messages to fulfill the Procedure Specification Principles.
And it was clarified online that Criticality Diagnostics is used for future proof, currently such IE is included in almost all response messages, it is proposed to fix this issue at least for Rel-18. 
Proposal: introduce Criticality Diagnostics IE in the following messages:
-	F1AP: F1 SETUP RESPONSE
-	F1AP: IAB TNL ADDRESS RESPONSE
-	F1AP: GNB-DU RESOURCE COORDINATION RESPONSE
-	W1AP: W1 SETUP RESPONSE
-	W1AP: NG-ENB-DU RESOURCE COORDINATION RESPONSE
-	XnAP: E-UTRA – NR CELL RESOURCE COORDINATION RESPONSE
-	XnAP: IAB TRANSPORT MIGRATION MANAGEMENT RESPONSE
-	XnAP: IAB TRANSPORT MIGRATION MODIFICATION RESPONSE
-	XnAP: IAB RESOURCE COORDINATION RESPONSE
-	X2AP: EN-DC X2 SETUP RESPONSE
-	X2AP: PARTIAL RESET CONFIRM
-	X2AP: E-UTRA – NR CELL RESOURCE COORDINATION RESPONSE
[bookmark: _Toc423019950][bookmark: _Toc423020279][bookmark: _Toc423020296]4. Conclusion
In this contribution, we analyses the to be continued issue on Missing Criticality Diagnostics, get the following observations and proposal:
[bookmark: _Toc423020280]Observation 1: The Criticality Diagnostics IE is used to inform the peer node that parts of a received message have not been comprehended or were missing, or if the message contained logical errors and indicate which IEs were not comprehended or were missing.
Observation 2: For functionality which "shall, if supported" be executed, the receiving node should be able to inform the sending node about the not supported functionality, by using the Criticality Diagnostics IE in the respone message in case of successful operation.
Observation 3: the Criticality Diagnostics IE is included in all the interface setup response messages in all LTE/NR RAN3 AP specifications, except the F1AP, W1AP and X2AP (EN-DC).
Proposal: introduce Criticality Diagnostics IE in the following messages:
-	F1AP: F1 SETUP RESPONSE
-	F1AP: IAB TNL ADDRESS RESPONSE
-	F1AP: GNB-DU RESOURCE COORDINATION RESPONSE
-	W1AP: W1 SETUP RESPONSE
-	W1AP: NG-ENB-DU RESOURCE COORDINATION RESPONSE
-	XnAP: E-UTRA – NR CELL RESOURCE COORDINATION RESPONSE
-	XnAP: IAB TRANSPORT MIGRATION MANAGEMENT RESPONSE
-	XnAP: IAB TRANSPORT MIGRATION MODIFICATION RESPONSE
-	XnAP: IAB RESOURCE COORDINATION RESPONSE
-	X2AP: EN-DC X2 SETUP RESPONSE
-	X2AP: PARTIAL RESET CONFIRM
-	X2AP: E-UTRA – NR CELL RESOURCE COORDINATION RESPONSE
The corresponding TEI18 CRs are provided in [6] [7] [8] and [9]. 
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