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1
Introduction

During RAN3#112-e meeting the discussion on MRO for SN change failure continued and some agreements were made as well as some issues were left for further study. In this contribution we will further elaborate on the open issues and provide our proposals.
2
Discussion
In the previous meeting the following agreements were made.

A class 2 procedure is defined for transmitting SCGFailureInformation from the MN to the SN that caused the failure, unless class-1 is found needed to resolve the issue of intra-SN PSCell change. 
Waiting for RAN2 on the contents in SCGFailureInformation.

In the chairman’s notes the following has been minuted:
FFS whether include the following IEs in the new XnAP message for carrying SCGfailureinformation:

a)
 PSCell failure type

b) Source PSCell CGI

c)
 Failed PSCell CGI

d) Suitable PSCell CGI

e) Mobility Information

f)
PSCell selection assistant information, e.g. UE history information

g) Initiating node type i.e. MN or SN

h) S-NG-RAN node UE X2AP ID

i) M-NG-RAN node UE XnAP ID

 To be continued...
In the previous meeting an extensive discussion took place regarding which of the above information are beneficial to be included in the new XnAP message. From the summary of offline discussion, we see that PSCell failure type, source PSCell CGI and failed PSCell CGI were the ones that gathered more support. 
As it has been discussed, the above information is needed at least for pre-Rel-17 UEs. This is because an SCG Failure may occur at the target SN, after successful SN triggered SN change. For example, this could be the case of too early SN change with RLF happening shortly after successful SN change.
In this case, the source SN may have already released the UE context. However, the MN will receive from the UE an SCGFailureInformation report and given thet the UE context is available at the MN, the MN will forward the report to the source SN. 

Nevertheless, the source SN is not able to analyse the root cause of failure because the source SN has removed the Source PSCell, the Target PSCell and the PSCell failure type. For Rel17 and later UEs, it could be argued that the UE failure report could be enhanced with this information (Source PSCell, the Target PSCell and the PSCell failure type), but for pre-Rel17 UEs this cannot occur. So at least for pre-Rel-17 UEs the MN needs to send the PSCell failure type, source PSCell CGI and failed PSCell CGI to the SN that triggered the SN change in order for that SN to determine the root cause of failure. The latter shall be possible (i.e. the MN should have the information needed) due to the following agreement:
To support pre-Rel-17 UE, in case of SCG failure, the MN shall be able to identify if the last PSCell change was initiated by itself or an SN, and which SN it was. Further enhancements may be based on enhanced SCG failure information provided from the UE

Conclusion 1: for pre-Rel17 UEs, and in case of SCG failure after successful SN triggered SN change, the MN needs to store the PSCell failure type, source PSCell CGI and failed PSCell CGI and forward it to the SN that triggered the SN change to allow that SN to perform the root cause of failure analysis
2.1
Ambiguity in SCG failure cases
There are scenarios in which it is not possible to distinguish whether an SCG failure is due to RLF or to HO failure (HOF). 

In one example, a UE may be commanded by its own serving gNB-DU to perform RA in the source cell. This RA procedure may be triggered, e.g., for timing synchronisation in cases where the UE is at coverage edge of a serving PSCell. 
At the same time the SN-CU may decide to trigger an SN change. The latter would be a likely event to happen in parallel with the SN gNB-DU RA because if the UE is at the edge of PSCell coverage it most likely needs to move to a new PSCell. The SN-gNB-CU prepares an SCG change command to this UE and sends the command to the UE. 
However, the RA process initiated by the UE fails because the max number of RA transmission is reached, and the UE consequently declares RLF. 
As per current specifications, when an RLF occurs at a serving PSCell, the UE generates an SCGFailureInformation report. Hence, the RLF triggred by the failed RA procedure will also trigger the signalling of the SCGFailureInformation by the UE to the MN-gNB-CU. Given that the failure happened due to RA failure, the UE will include a ‘randomAccessProblem’ failureType in the SCGFailureInformation. 
The MN-gNB-CU forwards the SCGFailureInformation to the SN-gNB-CU, given that the SN change is SN triggered. However, the SN-gNB-CU cannot be certain about whether the connection failure type is due to a failed RA procedure or if it is due to a failed SN change procedure. That is because the 
SN-gNB-CU is not aware that the failure occurred because the UE reached the max number of RA attempts. 
Therefore, the SN-gNB-CU cannot perform a correct root cause of failure analysis and determine if, for example, it needs to adjust its SN mobility parameters or whether the RA procedure configuration needs to be changed. The problem is described in the figure below.  
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Figure 1: message sequence chart for RLF vs HOF failure ambiguity

A solution to this problem would be that the Source SN-gNB-DU could indicate in the UE Context Release Request message towards the Source SN-gNB-CU that the reason for release is ‘random access problem’ and not an SCG failure.  As a result, it would be possible to deduce that the failure happened in the source as the source SN-gNB-DU is aware of the failed RA request.
Correspondingly we propose that an indication is included in the UE Context Release message that the reason for release is “random access problem”. So we effectively propose that a new case value “random access problem” is added in TS 38.473.
Proposal 1           We propose that a new cause value “random access problem” is added in TS 38.473. 
Provided that the above indication is agreed, we believe that the PSCell failure type, source PSCell CGI and failed PSCell CGI are necessary to be included in the new XnAP message.
Proposal 2           We propose that the PSCell failure type, source PSCell CGI and failed PSCell CGI are included in the new XnAP message
2.1
Other proposed SCG failure information

We have assessed that the PSCell failure type, source PSCell CGI and failed PSCell CGI are necessary to be included in the new XnAP message that has been agreed to be defined. Regarding the rest of the proposed information, we analyse them one by one below. 

Concerning the Suitable PSCell CGI, we believe this may not be needed as the UE measurements in SCGFailureInformation already point to “suitable cells”. Namely, it is possible to determine from the measurements included in the SCGFailureInformation which cell is the most suitable (from radio measurements point of view) at the time of the SCG failure.
As for PSCell selection assistant information, e.g. UE history information, the UE History Information will be received at MN anyhow and can be correlated with failure information. As a result, we believe there is no need for this transfer as part of the new message that will be introduced for SCG failure reporting.
Regarding the initiating node type, i.e. MN or SN, it should be observed that if there is a UE context at the time of failure in the MN/SN, this information is not needed as MN and SN know who the initiating node is. If there is no context at RAN, then this information is not available at any RAN node. The only way that this information can be provided is if the information is stored by the UE and reported by the UE to the RAN, e.g. as part of a failure report. In this case there is no need to explicitly include the information over the Xn signalling, as the information will be contained in the UE failure report. 

About S-NG-RAN node UE X2AP ID, our thinking is that if there is a context available at the SN, the signalling from SN to MN will contain already APIDs, and if there is no context, the APIDs would not point at any context. So, we believe this information is not needed.
Finally, regarding M-NG-RAN node UE XnAP ID, we note that if there is a context, the signalling will contain already APIDs, and if there is no context, the APIDs would not point at any context. So, we believe this information is not needed.
Proposal 3: It is proposed to discard Suitable PSCell CGI, UE history information, Initiating Node Type, S-NG-RAN node UE X2AP ID and M-NG-RAN node UE XnAP ID as potential addition to the new message introduced for MRO for SN change failure
3
Conclusion
In this contribution MRO for SN change failure has been discussed, and the following proposals have been made:
Proposal 1           We propose that an indication is included in the UE Context Release message that the reason for release is “random access problem”.
Proposal 2           We propose that the PSCell failure type, source PSCell CGI and failed PSCell CGI are included in the new XnAP message
Proposal 3: It is proposed to discard Suitable PSCell CGI, UE history information, Initiating Node Type, S-NG-RAN node UE X2AP ID and M-NG-RAN node UE XnAP ID as potential addition to the new message introduced for MRO for SN change failure
TP reflecting the proposal above is provided in the Annex.
4 
Annex

TP for SON BL CR for TS 38.473
<<<<<< NEXT CHANGE >>>>>>
9.3.1.2
Cause

The purpose of the Cause IE is to indicate the reason for a particular event for the F1AP protocol.

	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	CHOICE Cause Group
	M
	
	
	

	>Radio Network Layer
	
	
	
	

	>>Radio Network Layer Cause 
	M
	
	ENUMERATED
(Unspecified, RL failure-RLC, Unknown or already allocated gNB-CU UE F1AP ID, 

Unknown or already allocated gNB-DU UE F1AP ID, 

Unknown or inconsistent pair of UE F1AP ID, 
Interaction with other procedure, 

Not supported QCI Value, 

Action Desirable for Radio Reasons, 

No Radio Resources Available, 

Procedure cancelled, Normal Release, ..., Cell not available, RL failure-others, UE rejection, Resources not available for the slice(s), AMF initiated abnormal release, Release due to Pre-Emption, PLMN not served by the gNB-CU, Multiple DRB ID Instances, Unknown DRB ID, Multiple BH RLC CH ID Instances, Unknown BH RLC CH ID, CHO-CPC resources to be changed, NPN not supported, NPN access denied, gNB-CU Cell Capacity Exceeded, Report Characteristics Empty, Existing Measurement ID, Measurement Temporarily not Available, Measurement not Supported For The Object, Unknown BAP address, Unknown BAP routing ID, Insufficient UE Capabilities, random access problem)
	

	>Transport Layer
	
	
	
	

	>>Transport Layer Cause
	M
	
	ENUMERATED
(Unspecified, Transport Resource Unavailable, ... , Unknown TNL address for IAB, Unknown UP TNL information for IAB)
	

	>Protocol
	
	
	
	

	>>Protocol Cause
	M
	
	ENUMERATED
(Transfer Syntax Error,
Abstract Syntax Error (Reject),
Abstract Syntax Error (Ignore and Notify),
Message not Compatible with Receiver State,

Semantic Error,

Abstract Syntax Error (Falsely Constructed Message), Unspecified, ...)
	

	>Misc
	
	
	
	

	>>Miscellaneous Cause
	M
	
	ENUMERATED
(Control Processing Overload, Not enough User Plane Processing Resources,
Hardware Failure,
O&M Intervention,
Unspecified, ...)
	


The meaning of the different cause values is described in the following table. In general, "not supported" cause values indicate that the related capability is missing. On the other hand, "not available" cause values indicate that the related capability is present, but insufficient resources were available to perform the requested action.

	Radio Network Layer cause
	Meaning

	Unspecified
	Sent for radio network layer cause when none of the specified cause values applies.

	RL Failure-RLC
	The action is due to an RL failure caused by exceeding the maximum number of ARQ retransmissions.

	Unknown or already allocated gNB-CU UE F1AP ID
	The action failed because the gNB-CU UE F1AP ID is either unknown, or (for a first message received at the gNB-CU) is known and already allocated to an existing context.

	Unknown or already allocated gNB-DU UE F1AP ID
	The action failed because the gNB-DU UE F1AP ID is either unknown, or (for a first message received at the gNB-DU) is known and already allocated to an existing context.

	Unknown or inconsistent pair of UE F1AP ID
	The action failed because both UE F1AP IDs are unknown, or are known but do not define a single UE context.

	Interaction with other procedure
	The action is due to an ongoing interaction with another procedure.

	Not supported QCI Value
	The action failed because the requested QCI is not supported.

	Action Desirable for Radio Reasons
	The reason for requesting the action is radio related.

	No Radio Resources Available
	The cell(s) in the requested node don’t have sufficient radio resources available.

	Procedure cancelled
	The sending node cancelled the procedure due to other urgent actions to be performed.

	Normal Release
	The action is due to a normal release of the UE (e.g. because of mobility) and does not indicate an error.

	Cell Not Available
	The action failed due to no cell available in the requested node.

	RL Failure-others
	The action is due to an RL failure caused by other radio link failures than exceeding the maximum number of ARQ retransmissions.

	UE rejection
	The action is due to gNB-CU’s rejection of a UE access request.

	Resources not available for the slice(s)
	The requested resources are not available for the slice(s).

	AMF initiated abnormal release
	The release is triggered by an error in the AMF or in the NAS layer.

	Release due to Pre-Emption
	Release is initiated due to pre-emption.

	PLMN not served by the gNB-CU
	The PLMN indicated by the UE is not served by the gNB-CU.

	Multiple DRB ID Instances
	The action failed because multiple instances of the same DRB had been provided.

	Unknown DRB ID
	The action failed because the DRB ID is unknow.

	Multiple BH RLC CH ID Instances
	The action failed because multiple instances of the same BH RLC CH ID had been provided. This cause value is only applicable to IAB.

	Unknown BH RLC CH ID
	The action failed because the BH RLC CH ID is unknown. This cause value is only applicable to IAB.

	CHO-CPC resources to be changed
	The gNB-DU requires gNB-CU to replace, i.e. overwrite the configuration of indicated candidate target cell.

	NPN not supported
	The action fails because the indicated SNPN is not supported in the node.

	NPN access denied
	The action is due to rejection of a UE access request for NPN.

	gNB-CU Cell Capacity Exceeded
	The number of cells requested to be added was exceeding maximum cell capacity in the gNB-CU.

	Report Characteristics Empty
	The action failed because there is no measurement object in the report characteristics.

	Existing Measurement ID
	The action failed because the measurement ID is already used.

	Measurement Temporarily not Available
	The gNB-DU can temporarily not provide the requested measurement object.

	Measurement not Supported For The Object
	At least one of the concerned object(s) does not support the requested measurement.

	Unknown BAP address
	The action failed because the BAP address is unknown. This cause value is only applicable to IAB.

	Unknown BAP routing ID
	The action failed because the BAP routing ID is unknown. This cause value is only applicable to IAB.

	Insufficient UE Capabilities
	The setup can’t proceed due to insufficient UE capabilities.

	Random Access Problem
	The action failed due to unsuccessful random access


	Transport Layer cause
	Meaning

	Unspecified
	Sent when none of the above cause values applies but still the cause is Transport Network Layer related.

	Transport Resource Unavailable
	The required transport resources are not available.

	Unknown TNL address for IAB
	The action failed because the TNL address is unknown. This cause value is only applicable to IAB.

	Unknown UP TNL information for IAB
	The action failed because the UP TNL information is unknown. This cause value is only applicable to IAB.


	Protocol cause
	Meaning

	Transfer Syntax Error
	The received message included a transfer syntax error.

	Abstract Syntax Error (Reject)
	The received message included an abstract syntax error and the concerning criticality indicated "reject".

	Abstract Syntax Error (Ignore And Notify)
	The received message included an abstract syntax error and the concerning criticality indicated "ignore and notify".

	Message Not Compatible With Receiver State
	The received message was not compatible with the receiver state.

	Semantic Error
	The received message included a semantic error.

	Abstract Syntax Error (Falsely Constructed Message)
	The received message contained IEs or IE groups in wrong order or with too many occurrences.

	Unspecified
	Sent when none of the above cause values applies but still the cause is Protocol related.


	Miscellaneous cause
	Meaning

	Control Processing Overload
	Control processing overload.

	Not Enough User Plane Processing Resources Available
	No enough resources are available related to user plane processing.

	Hardware Failure
	Action related to hardware failure.

	O&M Intervention
	The action is due to O&M intervention.

	Unspecified Failure
	Sent when none of the above cause values applies and the cause is not related to any of the categories Radio Network Layer, Transport Network Layer or Protocol.


<<<<<< NEXT CHANGE >>>>>>
Cause ::= CHOICE {


radioNetwork

CauseRadioNetwork,


transport


CauseTransport,


protocol


CauseProtocol,


misc



CauseMisc,


choice-extension
ProtocolIE-SingleContainer { { Cause-ExtIEs} }

}

Cause-ExtIEs F1AP-PROTOCOL-IES ::= {


...

}

CauseMisc ::= ENUMERATED {


control-processing-overload,


not-enough-user-plane-processing-resources,


hardware-failure,


om-intervention,


unspecified,


...

}

CauseProtocol ::= ENUMERATED {


transfer-syntax-error,


abstract-syntax-error-reject,


abstract-syntax-error-ignore-and-notify,


message-not-compatible-with-receiver-state,


semantic-error,


abstract-syntax-error-falsely-constructed-message,


unspecified,


...

}

CauseRadioNetwork ::= ENUMERATED {


unspecified,

rl-failure-rlc,


unknown-or-already-allocated-gnb-cu-ue-f1ap-id,


unknown-or-already-allocated-gnb-du-ue-f1ap-id,


unknown-or-inconsistent-pair-of-ue-f1ap-id,


interaction-with-other-procedure,


not-supported-qci-Value,


action-desirable-for-radio-reasons,


no-radio-resources-available,


procedure-cancelled,


normal-release,

...,


cell-not-available,


rl-failure-others,


ue-rejection,


resources-not-available-for-the-slice,


amf-initiated-abnormal-release,


release-due-to-pre-emption,


plmn-not-served-by-the-gNB-CU,


multiple-drb-id-instances,


unknown-drb-id,


multiple-bh-rlc-ch-id-instances,


unknown-bh-rlc-ch-id,


cho-cpc-resources-tobechanged,


nPN-not-supported, 


nPN-access-denied,


gNB-CU-Cell-Capacity-Exceeded,

report-characteristics-empty,

existing-measurement-ID,

measurement-temporarily-not-available,

measurement-not-supported-for-the-object,


unknown-bh-address,


unknown-bap-routing-id,


insufficient-ue-capabilities,


random access problem
}

CauseTransport ::= ENUMERATED {


unspecified,

transport-resource-unavailable,

...,


unknown-TNL-address-for-IAB,


unknown-UP-TNL-information-for-IAB
}

<<<<<< END OF CHANGES >>>>>>
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