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<<<<<< START OF CHANGE >>>>>>
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Figure 8.7.1.2.1-1: Reset procedure initiated from the MME. Successful operation.
[bookmark: OLE_LINK3][bookmark: OLE_LINK4]In the event of a failure at the MME, which has resulted in the loss of some or all transaction reference information, a RESET message shall be sent to the eNB.
At reception of the RESET message the eNB shall release all allocated resources on S1 and Uu related to the UE association(s) indicated explicitly or implicitly in the RESET message and remove the indicated UE contexts including S1AP ID.
After the eNB has released all assigned S1 resources and the UE S1AP IDs for all indicated UE associations which can be used for new UE-associated logical S1-connections over the S1 interface, the eNB shall respond with the RESET ACKNOWLEDGE message. The eNB does not need to wait for the release of radio resources to be completed before returning the RESET ACKNOWLEDGE message.
If the RESET message contains the UE-associated logical S1-connection list IE, then:
-	The eNB shall use the MME UE S1AP ID IE and/or the eNB UE S1AP ID IE to explicitly identify the UE association(s) to be reset.
-	The eNB shall include in the RESET ACKNOWLEDGE message, for each UE association to be reset, the UE-associated logical S1-connection Item IE in the UE-associated logical S1-connection list IE. The UE-associated logical S1-connection Item IEs shall be in the same order as received in the RESET message and shall include also unknown UE-associated logical S1-connections. Empty UE-associated logical S1-connection Item IEs, received in the RESET message, may be omitted in the RESET ACKNOWLEDGE message.
-	If the MME UE S1AP ID IE is included in the UE-associated logical S1-connection Item IE for a UE association, the eNB shall include the MME UE S1AP ID IE in the corresponding UE-associated logical S1-connection Item IE in the RESET ACKNOWLEDGE message.
-	If the eNB UE S1AP ID IE is included in the UE-associated logical S1-connection Item IE for a UE association, the eNB shall include the eNB UE S1AP ID IE in the corresponding UE-associated logical S1-connection Item IE in the RESET ACKNOWLEDGE message.
Interactions with other procedures:
If the RESET message is received, any other ongoing procedure (except for another Reset procedure) on the same S1 interface related to a UE association, indicated explicitly or implicitly in the RESET message, shall be aborted.
[bookmark: _Toc20953474][bookmark: _Toc29390651][bookmark: _Toc36551388][bookmark: _Toc45831599][bookmark: _Toc51762552][bookmark: _Toc64381604][bookmark: _Toc73964122][bookmark: _Toc88646730]8.7.1.2.2	Reset Procedure Initiated from the E-UTRAN




Figure 8.7.1.2.2-1: Reset procedure initiated from the E-UTRAN. Successful operation.
[bookmark: OLE_LINK5][bookmark: OLE_LINK6]In the event of a failure at the eNB, which has resulted in the loss of some or all transaction reference information, a RESET message shall be sent to the MME.
At reception of the RESET message the MME shall release all allocated resources on S1 related to the UE association(s) indicated explicitly or implicitly in the RESET message and remove the S1AP ID for the indicated UE associations.
After the MME has released all assigned S1 resources and the UE S1AP IDs for all indicated UE associations which can be used for new UE-associated logical S1-connections over the S1 interface, the MME shall respond with the RESET ACKNOWLEDGE message.
If the RESET message contains the UE-associated logical S1-connection list IE, then:
-	The MME shall use the MME UE S1AP ID IE and/or the eNB UE S1AP ID IE to explicitly identify the UE association(s) to be reset.
-	The MME shall include in the RESET ACKNOWLEDGE message, for each UE association to be reset, the UE-associated logical S1-connection Item IE in the UE-associated logical S1-connection list IE. The UE-associated logical S1-connection Item IEs shall be in the same order as received in the RESET message and shall include also unknown UE-associated logical S1-connections. Empty UE-associated logical S1-connection Item IEs, received in the RESET message, may be omitted in the RESET ACKNOWLEDGE message.
-	If the MME UE S1AP ID IE is included in the UE-associated logical S1-connection Item IE for a UE association, the MME shall include the MME UE S1AP ID IE in the corresponding UE-associated logical S1-connection Item IE in the RESET ACKNOWLEDGE message.
-	If the eNB UE S1AP ID IE is included in a UE-associated logical S1-connection Item IE for a UE association, the MME shall include the eNB UE S1AP ID IE in the corresponding UE-associated logical S1-connection Item IE in the RESET ACKNOWLEDGE message.
Interactions with other procedures:
If the RESET message is received, any other ongoing procedure (except for another Reset procedure) on the same S1 interface related to a UE association, indicated explicitly or implicitly in the RESET message, shall be aborted.
[bookmark: _Toc20953475][bookmark: _Toc29390652][bookmark: _Toc36551389][bookmark: _Toc45831600][bookmark: _Toc51762553][bookmark: _Toc64381605][bookmark: _Toc73964123][bookmark: _Toc88646731]8.7.1.3	Abnormal Conditions
[bookmark: _Toc20953476][bookmark: _Toc29390653][bookmark: _Toc36551390][bookmark: _Toc45831601][bookmark: _Toc51762554][bookmark: _Toc64381606][bookmark: _Toc73964124][bookmark: _Toc88646732]8.7.1.3.1	Abnormal Condition at the EPC
If the RESET message includes the UE-associated logical S1-connection list IE, but neither the MME UE S1AP ID IE nor the eNB UE S1AP ID IE is present for a UE-associated logical S1-connection Item IE, then the MME shall ignore the UE-associated logical S1-connection Item IE. The MME may return the empty UE-associated logical S1-connection Item IE in the UE-associated logical S1-connection list IE in the RESET ACKNOWLEDGE message.
[bookmark: _Toc20953477][bookmark: _Toc29390654][bookmark: _Toc36551391][bookmark: _Toc45831602][bookmark: _Toc51762555][bookmark: _Toc64381607][bookmark: _Toc73964125][bookmark: _Toc88646733]8.7.1.3.2	Abnormal Condition at the E-UTRAN
If the RESET message includes the UE-associated logical S1-connection list IE, but neither the MME UE S1AP ID IE nor the eNB UE S1AP ID IE is present for a UE-associated logical S1-connection Item IE, then the eNB shall ignore the UE-associated logical S1-connection Item IE. The eNB may return the empty UE-associated logical S1-connection Item IE in the UE-associated logical S1-connection list IE in the RESET ACKNOWLEDGE message.
[bookmark: _Toc20953478][bookmark: _Toc29390655][bookmark: _Toc36551392][bookmark: _Toc45831603][bookmark: _Toc51762556][bookmark: _Toc64381608][bookmark: _Toc73964126][bookmark: _Toc88646734]8.7.1.3.3	Crossing of Reset Messages
If a Reset procedure is ongoing in the eNB and the eNB receives a RESET message from the peer entity on the same S1 interface related to one or several UE associations previously requested to be reset, indicated explicitly or implicitly in the received RESET message, the eNB shall respond with the RESET ACKNOWLEDGE message as described in 8.7.1.2.1.
If a Reset procedure is ongoing in the MME and the MME receives a RESET message from the peer entity on the same S1 interface related to one or several UE associations previously requested to be reset, indicated explicitly or implicitly in the received RESET message, the MME shall respond with the RESET ACKNOWLEDGE message as described in 8.7.1.2.2.
[bookmark: _Toc20953479][bookmark: _Toc29390656][bookmark: _Toc36551393][bookmark: _Toc45831604][bookmark: _Toc51762557][bookmark: _Toc64381609][bookmark: _Toc73964127][bookmark: _Toc88646735]8.7.2	Error Indication
[bookmark: _Toc20953480][bookmark: _Toc29390657][bookmark: _Toc36551394][bookmark: _Toc45831605][bookmark: _Toc51762558][bookmark: _Toc64381610][bookmark: _Toc73964128][bookmark: _Toc88646736]8.7.2.1	General
The Error Indication procedure is initiated by a node in order to report detected errors in one incoming message, provided they cannot be reported by an appropriate failure message.
If the error situation arises due to reception of a message utilising UE associated signalling, then the Error Indication procedure uses UE associated signalling. Otherwise the procedure uses non-UE associated signalling.
[bookmark: _Toc20953481][bookmark: _Toc29390658][bookmark: _Toc36551395][bookmark: _Toc45831606][bookmark: _Toc51762559][bookmark: _Toc64381611][bookmark: _Toc73964129][bookmark: _Toc88646737]8.7.2.2	Successful Operation




Figure 8.7.2.2-1: Error Indication procedure, MME originated. Successful operation.




Figure 8.7.2.2-2: Error Indication procedure, eNB originated. Successful operation.
When the conditions defined in clause 10 are fulfilled, the Error Indication procedure is initiated by an ERROR INDICATION message sent from the receiving node.
The ERROR INDICATION message shall contain at least either the Cause IE or the Criticality Diagnostics IE. In case the Error Indication procedure is triggered by utilising UE associated signalling the MME UE S1AP ID IE and the eNB UE S1AP ID IE shall be included in the ERROR INDICATION message. If one or both of MME UE S1AP ID IE and the eNB UE S1AP ID IE are not correct, the cause shall be set to appropriate value, e.g., “Unknown or already allocated MME UE S1AP ID”, “Unknown or already allocated eNB UE S1AP ID” or “Unknown or inconsistent pair of UE S1AP ID”.


<<<<<< NEXT CHANGE >>>>>>
8.9.2	Successful Operation


Figure 8.9.2-1: UE Capability Info Indication procedure. Successful operation.
The eNB controlling a UE-associated logical S1-connection initiates the procedure by sending a UE CAPABILITY INFO INDICATION message to the MME including the UE capability information. The UE CAPABILITY INFO INDICATION message may also include paging specific UE capability information within the UE Radio Capability for Paging IE. The UE capability information received by the MME shall replace previously stored corresponding UE capability information in the MME for the UE, as described in TS 23.401 [11]. 
If UE CAPABILITY INFO INDICATION message contains the LTE-M indication IE, the MME shall, if supported, store this information in the UE context and use it according to TS 23.401 [11].
If the UE indicates the support for UE Application Layer Measurement, the eNB shall if supported include the UE Application Layer Measurement Capability IE in the UE CAPABILITY INFO INDICATION message. The MME shall, if supported, store and use thise information when initiating UE Application Layer Measurement.
If UE CAPABILITY INFO INDICATION message contains the UE Radio Capability – NR Format IE, the MME shall, if supported, use it according to TS 23.401 [11].
If the UE RADIO CAPABILITY INFO INDICATION message includes the UE Radio Capability for Paging IE and the UE Radio Capability for Paging – NR Format IE, the MME shall, if supported, use it according to TS 23.401 [11].
[bookmark: _Toc88646772]8.9.3	Abnormal Conditions
If the UE RADIO CAPABILITY INFO INDICATION message includes the UE Radio Capability for Paging – NR Format IE without the UE Radio Capability for Paging IE, the MME shall consider it as a logical error and act as described in subclause 10.4.


<<<<<< NEXT CHANGE >>>>>>
[bookmark: _Toc88646773]8.10	Trace Procedures
[bookmark: _Toc20953517][bookmark: _Toc29390694][bookmark: _Toc36551431][bookmark: _Toc45831642][bookmark: _Toc51762595][bookmark: _Toc64381647][bookmark: _Toc73964165][bookmark: _Toc88646774]8.10.1	Trace Start
[bookmark: _Toc20953518][bookmark: _Toc29390695][bookmark: _Toc36551432][bookmark: _Toc45831643][bookmark: _Toc51762596][bookmark: _Toc64381648][bookmark: _Toc73964166][bookmark: _Toc88646775]8.10.1.1	General
The purpose of the Trace Start procedure is to allow the MME to request the eNB to initiate a trace function for a UE. The procedure uses UE-associated signalling. If no UE-associated logical S1-connection exists, the UE-associated logical S1-connection shall be established as part of the procedure.
[bookmark: _Toc20953519][bookmark: _Toc29390696][bookmark: _Toc36551433][bookmark: _Toc45831644][bookmark: _Toc51762597][bookmark: _Toc64381649][bookmark: _Toc73964167][bookmark: _Toc88646776]8.10.1.2	Successful Operation




Figure 8.10.1.2-1: Trace Start procedure.
The MME initiates the procedure by sending a TRACE START message. On receipt of a TRACE START message, the eNB shall initiate the requested trace function as described in TS 32.422 [10].
If the Trace Activation IE is included in the TRACE START message which includes the MDT Activation IE set to “Immediate MDT and Trace”, the eNB shall if supported, initiate the requested trace session and MDT session as described in TS 32.422 [10].
If the Trace Activation IE is included in the TRACE START message which includes the MDT Activation IE set to “Immediate MDT Only”, “Logged MDT only” or “Logged MBSFN MDT”, the target eNB shall, if supported, initiate the requested MDT session as described in TS 32.422 [10] and the target eNB shall ignore Interfaces To Trace IE, and Trace Depth IE.
If the Trace Activation IE includes the MDT Location Information IE, within the MDT Configuration IE, the eNB shall, if supported, store this information and take it into account in the requested MDT session.
If the Trace Activation IE is included in the TRACE START message which includes the MDT Activation IE set to “Immediate MDT Only”, “Logged MDT only” or “Logged MBSFN MDT” and if the Signalling based MDT PLMN List IE is included in the MDT Configuration IE, the eNB may use it to propagate the MDT Configuration as described in TS 37.320 [31].
If the Trace Activation IE includes the MBSFN-ResultToLog IE, within the MDT Configuration IE, the eNB shall, if supported, take it into account for MDT Configuration as described in TS 37.320 [31].
If the Trace Activation IE includes the MBSFN-AreaId IE in the MBSFN-ResultToLog IE, within the MDT Configuration IE, the eNB shall, if supported, take it into account for MDT Configuration as described in TS 37.320 [31].
If the Trace Activation IE includes the UE Application layer measurement configuration IE, the eNB shall, if supported, initiate the requested trace session and QoE Measurement Collection function as described in TS 36.300 [14].
If the Trace Activation IE includes the Bluetooth Measurement Configuration IE, within the MDT Configuration IE, the eNB shall, if supported, take it into account for MDT Configuration as described in TS 37.320 [31].
If the Trace Activation IE includes the WLAN Measurement Configuration IE, within the MDT Configuration IE, the eNB shall, if supported, take it into account for MDT Configuration as described in TS 37.320 [31].
If the Trace Activation IE includes the MDT Configuration NR IE, the eNB shall, if supported, store and forward MDT Configuration NR IE to the SgNB, if the eNB has configured EN-DC for the UE.
Interactions with other procedures:
If the eNB is not able to initiate the trace session due to ongoing handover of the UE to another eNB, the eNB shall initiate a Trace Failure Indication procedure with the appropriate cause value.
[bookmark: _Toc20953520][bookmark: _Toc29390697][bookmark: _Toc36551434][bookmark: _Toc45831645][bookmark: _Toc51762598][bookmark: _Toc64381650][bookmark: _Toc73964168][bookmark: _Toc88646777]8.10.2	Trace Failure Indication
[bookmark: _Toc20953521][bookmark: _Toc29390698][bookmark: _Toc36551435][bookmark: _Toc45831646][bookmark: _Toc51762599][bookmark: _Toc64381651][bookmark: _Toc73964169][bookmark: _Toc88646778]8.10.2.1	General
The purpose of the Trace Failure Indication procedure is to allow the eNB to inform the MME that a Trace Start procedure or a Deactivate Trace procedure has failed due to an interaction with a handover procedure. The procedure uses UE-associated signalling.
[bookmark: _Toc20953522][bookmark: _Toc29390699][bookmark: _Toc36551436][bookmark: _Toc45831647][bookmark: _Toc51762600][bookmark: _Toc64381652][bookmark: _Toc73964170][bookmark: _Toc88646779]8.10.2.2	Successful Operation




Figure 8.10.2.2-1: Trace Failure Indication procedure.
The eNB initiates the procedure by sending a TRACE FAILURE INDICATION message. Upon reception of the TRACE FAILURE INDICATION message, the MME shall take appropriate actions based on the failure reason indicated by the Cause IE.


<<<<<< NEXT CHANGE >>>>>>
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Figure 8.11.2.2-1: Location Report Failure Indication procedure.
Upon reception of the LOCATION REPORT FAILURE INDICATION message the MME shall take appropriate actions based on the failure reason indicated by the Cause IE.




[bookmark: _Toc20953650][bookmark: _Toc29390827][bookmark: _Toc36551564][bookmark: _Toc45831783][bookmark: _Toc51762736][bookmark: _Toc64381788][bookmark: _Toc73964306][bookmark: _Toc88646915]<<<<<< NEXT CHANGE >>>>>>
9.1.7.1	INITIAL UE MESSAGE
This message is sent by the eNB to transfer the initial layer 3 message to the MME over the S1 interface.
Direction: eNB  MME
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.1.1
	
	YES
	ignore

	eNB UE S1AP ID
	M
	
	9.2.3.4
	
	YES
	reject

	NAS-PDU
	M
	
	9.2.3.5
	
	YES
	reject

	TAI
	M
	
	9.2.3.16
	Indicating the Tracking Area from which the UE has sent the NAS message.
	YES
	reject

	E-UTRAN CGI
	M
	
	9.2.1.38
	Indicating the E-UTRAN CGI from which the UE has sent the NAS message.
	YES
	ignore

	RRC Establishment Cause
	M
	
	9.2.1.3a
	
	YES
	ignore

	S-TMSI
	O
	
	9.2.3.6
	
	YES
	reject

	CSG Id
	O
	
	9.2.1.62
	
	YES
	reject

	GUMMEI
	O
	
	9.2.3.9
	
	YES
	reject

	Cell Access Mode
	O
	
	9.2.1.74
	
	YES
	reject

	GW Transport Layer Address
	O
	
	Transport Layer Address 9.2.2.1
	Indicating GW Transport Layer Address if the GW is collocated with eNB.
	YES
	ignore

	Relay Node Indicator
	O
	
	9.2.1.79
	Indicating a relay node.
	YES
	reject

	GUMMEI Type
	O
	
	ENUMERATED (native, mapped, …, mappedFrom5G)
	
	YES
	ignore

	Tunnel Information for BBF
	O
	
	Tunnel Information 9.2.2.3
	Indicating HeNB’s Local IP Address assigned by the broadband access provider, UDP port Number.
	YES
	ignore

	SIPTO L-GW Transport Layer Address
	O
	
	Transport Layer Address 9.2.2.1
	Indicating SIPTO L-GW Transport Layer Address if the SIPTO L-GW is collocated with eNB.
	YES
	ignore

	LHN ID
	O
	
	9.2.1.92
	
	YES
	ignore

	MME Group ID
	O
	
	9.2.3.44
	
	YES
	ignore

	UE Usage Type
	O
	
	INTEGER (0..255)
	
	YES
	ignore

	CE-mode-B Support Indicator
	O
	
	9.2.1.118
	
	YES
	ignore

	DCN ID
	O
	
	INTEGER (0..65535)
	
	YES
	ignore

	Coverage Level
	O
	
	ENUMERATED (extendedcoverage, …)
	
	YES
	ignore

	UE Application Layer Measurement Capability
	O
	
	BIT STRING (SIZE(8))
	Each bit in the bitmap indicates an UE Application layer measurement capability, refer to TS 36.331 [16]25.331[10].

Bit 0 = QoE Measurement for streaming service

Bit 1 = QoE Measurement for MTSI service

Value ‘1’ indicates “Capable” and value ‘0’ indicates “not Capable”.

Unused bits are reserved for future use.
	YES
	ignore

	EDT Session
	O
	
	ENUMERATED (true, …)
	
	YES
	

	IAB Node Indication
	O
	
	ENUMERATED (true, ...)
	Indication of an IAB-node.
	YES
	reject






<<<<<< NEXT CHANGE >>>>>>
[bookmark: _Ref469456001][bookmark: _Toc20953707][bookmark: _Toc29390884][bookmark: _Toc36551621][bookmark: _Toc45831843][bookmark: _Toc51762796][bookmark: _Toc64381848][bookmark: _Toc88646975]9.2.1.3	Cause
The purpose of the Cause IE is to indicate the reason for a particular event for the S1AP 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,
TX2RELOCOverall Expiry, 
Successful Handover,
Release due to E-UTRAN Generated Reason, 
Handover Cancelled, Partial Handover, Handover Failure In Target EPC/eNB Or Target System,
Handover Target not allowed,
TS1RELOCoverall Expiry,
TS1RELOCprep Expiry,
Cell not available,
Unknown Target ID,
No Radio Resources Available in Target Cell, Unknown or already allocated MME UE S1AP ID,
Unknown or already allocated eNB UE S1AP ID,
Unknown or inconsistent pair of UE S1AP ID, Handover desirable for radio reasons,
Time critical handover,
Resource optimisation handover,
Reduce load in serving cell, User inactivity,
Radio Connection With UE Lost, Load Balancing TAU Required, CS Fallback Triggered,
UE Not Available For PS Service, Radio resources not available,
Failure in the Radio Interface Procedure, 
Invalid QoS combination, Inter-RAT redirection,
Interaction with other procedure, Unknown E-RAB ID, Multiple E-RAB ID instances, Encryption and/or integrity protection algorithms not supported, S1 intra system Handover triggered, S1 inter system Handover triggered, X2 Handover triggered
…,
Redirection towards 1xRTT,
Not supported QCI value,
invalid CSG Id,
Release due to Pre-Emption,
N26 interface not available, Insufficient UE Capabilities, Maximum bearer pre-emption rate exceeded)
	

	>Transport Layer
	
	
	
	

	>>Transport Layer Cause
	M
	
	ENUMERATED
(Transport Resource Unavailable,
Unspecified,
…)
	

	>NAS
	
	
	
	

	>>NAS Cause
	M
	
	ENUMERATED (Normal Release,
Authentication failure,
Detach,
Unspecified, 
…,
CSG Subscription Expiry)
	

	>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, Unknown PLMN, …)
	



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.

	TX2RELOCOverall Expiry 
	The timer guarding the handover that takes place over X2 has abnormally expired.

	Successful Handover
	Successful handover.

	Release due to E-UTRAN generated reason
	Release is initiated due to E-UTRAN generated reason.

	Handover Cancelled
	The reason for the action is cancellation of Handover.

	Partial Handover
	Provides a reason for the handover cancellation. The HANDOVER COMMAND message from MME contained E-RABs to Release List IE and the source eNB estimated service continuity for the UE would be better by not proceeding with handover towards this particular target eNB.

	Handover Failure In Target EPC/eNB Or Target System
	The handover failed due to a failure in target EPC/eNB or target system.

	Handover Target not allowed
	Handover to the indicated target cell is not allowed for the UE in question.

	TS1RELOCoverall Expiry
	The reason for the action is expiry of timer TS1RELOCoverall.

	TS1RELOCprep Expiry
	Handover Preparation procedure is cancelled when timer TS1RELOCprep expires.

	Cell not available
	The concerned cell is not available.

	Unknown Target ID
	Handover rejected because the target ID is not known to the EPC.

	No radio resources available in target cell
	Load on target cell is too high.

	Unknown or already allocated MME UE S1AP ID
	The action failed because the MME UE S1AP ID is either unknown, or (for a first message received at the eNB) is known and already allocated to an existing context.

	Unknown or already allocated eNB UE S1AP ID
	The action failed because the eNB UE S1AP ID is either unknown, or (for a first message received at the MME) is known and already allocated to an existing context.

	Unknown or inconsistent pair of UE S1AP ID
	The action failed because both UE S1AP IDs are unknown, or are known but do not define a single UE context.

	Handover Desirable for Radio Reasons
	The reason for requesting handover is radio related.

	Time Critical Handover
	Handover is requested for time critical reason i.e., this cause value is reserved to represent all critical cases where the connection is likely to be dropped if handover is not performed.

	Resource Optimisation Handover
	The reason for requesting handover is to improve the load distribution with the neighbour cells.

	Reduce Load in Serving Cell
	Load on serving cell needs to be reduced. When applied to handover preparation, it indicates the handover is triggered due to load balancing.

	User Inactivity
	The action is requested due to user inactivity on all E-RABs, e.g., S1 is requested to be released in order to optimise the radio resources.

	Radio Connection With UE Lost
	The action is requested due to losing the radio connection to the UE.

	Load Balancing TAU Required
	The action is requested for all load balancing and offload cases in the MME.

	CS Fallback triggered
	The action is due to a CS fallback that has been triggered. When it is included in UE CONTEXT RELEASE REQUEST message, it indicates the PS service suspension is not required in the EPC.

	UE Not Available for PS Service
	The action is requested due to a CS fallback to GERAN that has been triggered.
When it is included in the UE CONTEXT RELEASE REQUEST message, it indicates that the PS service suspension is required in the EPC due to the target GERAN cell or the UE has no DTM capability.

	Radio resources not available
	No requested radio resources are available.

	Invalid QoS combination
	The action was failed because of invalid QoS combination. 

	Inter-RAT Redirection
	The release is requested due to inter-RAT redirection or intra-LTE redirection. When it is included in UE CONTEXT RELEASE REQUEST message, the behaviour of the EPC is specified in TS 23.401 [11].

	Failure in the Radio Interface Procedure
	Radio interface procedure has failed.

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

	Unknown E-RAB ID
	The action failed because the E-RAB ID is unknown in the eNB.

	Multiple E-RAB ID Instances
	The action failed because multiple instance of the same E-RAB had been provided to the eNB.

	Encryption and/or integrity protection algorithms not supported
	The eNB is unable to support any of the encryption and/or integrity protection algorithms supported by the UE.

	S1 Intra system Handover triggered
	The action is due to a S1 intra system handover that has been triggered.

	S1 Inter system Handover triggered
	The action is due to a S1 inter system handover that has been triggered.

	X2 Handover triggered
	The action is due to an X2 handover that has been triggered.

	Redirection towards 1xRTT
	The release of the UE-associated logical S1 connection is requested due to redirection towards a 1xRTT system e.g., CS fallback to 1xRTT, or SRVCC to 1xRTT, when the PS service suspension is required in the EPC. During this procedure, the radio interface message might but need not include redirection information.

	Not supported QCI Value
	The E-RAB setup failed because the requested QCI is not supported.

	Invalid CSG Id
	The CSG ID provided to the target eNB was found invalid.

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

	N26 interface not available
	The action failed due to a temporary failure of the N26 interface.

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

	Maximum bearer pre-emption rate exceeded 
	The procedure can’t proceed because the number of requests exceed the maximum bearer pre-emption rate.



	Transport Layer cause
	Meaning

	Transport Resource Unavailable
	The required transport resources are not available.

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



	NAS cause
	Meaning

	Normal Release
	The release is normal.

	Authentication Failure
	The action is due to authentication failure.

	Detach
	The action is due to detach.

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

	CSG Subscription Expiry
	The action is due to the UE becoming a non-member of the currently used CSG.



	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 specified 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 specified cause values applies and the cause is not related to any of the categories Radio Network Layer, Transport Network Layer, NAS or Protocol.

	Unknown PLMN
	The MME does not identify any PLMN provided by the eNB.







<<<<<< NEXT CHANGE >>>>>>
9.2.3.27	SON Information
This IE identifies the nature of the configuration information transferred, i.e., a request, a reply or a report.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	CHOICE SON Information
	M
	
	
	
	
	

	>SON Information Request
	
	
	
	
	
	

	>>SON Information Request
	M
	
	ENUMERATED(X2 TNL Configuration Info, …, Time synchronisation Info, Activate Muting, Deactivate Muting)
	In the current version of the specification only "X2 TNTL Configuration Info" is applicable for EN-DC.
	-
	

	>SON Information Reply
	
	
	
	
	
	

	>>SON Information Reply
	M
	
	9.2.3.28
	
	-
	

	>SON Information Report
	
	
	
	
	
	

	>>SON Information Report
	M
	
	9.2.3.39
	
	YES
	ignore
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[bookmark: _Toc88647203]9.3.2	Elementary Procedure Definitions
-- ASN1START
-- **************************************************************
--
-- Elementary Procedure definitions
--
-- **************************************************************

S1AP-PDU-Descriptions  { 
itu-t (0) identified-organization (4) etsi (0) mobileDomain (0) 
eps-Access (21) modules (3) s1ap (1) version1 (1) s1ap-PDU-Descriptions (0)}


<Unaffected part is omitted>


mMEEarlyStatusTransfer S1AP-ELEMENTARY-PROCEDURE ::= {
	INITIATING MESSAGE		MMEEarlyStatusTransfer
	PROCEDURE CODE			id-MMEEarlyStatusTransfer
	CRITICALITY				ignore
}

END

-- ASN1STOP
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<<<<<< NEXT CHANGE >>>>>>
9.3.3	PDU Definitions
-- ASN1START
-- **************************************************************
--
-- PDU definitions for S1AP.
--
-- **************************************************************

S1AP-PDU-Contents { 
itu-t (0) identified-organization (4) etsi (0) mobileDomain (0) 
eps-Access (21) modules (3) s1ap (1) version1 (1) s1ap-PDU-Contents (1) }

<Unaffected part is omitted>
-- Paging
--
-- **************************************************************

Paging ::= SEQUENCE {
	protocolIEs			ProtocolIE-Container       {{PagingIEs}},
	...
}

PagingIEs S1AP-PROTOCOL-IES ::= {
	{ ID id-UEIdentityIndexValue			CRITICALITY ignore	TYPE UEIdentityIndexValue				PRESENCE mandatory}|
	{ ID id-UEPagingID						CRITICALITY ignore	TYPE UEPagingID							PRESENCE mandatory}|
	{ ID id-pagingDRX						CRITICALITY ignore	TYPE PagingDRX							PRESENCE optional}|
	{ ID id-CNDomain						CRITICALITY ignore	TYPE CNDomain							PRESENCE mandatory}|
	{ ID id-TAIList							CRITICALITY ignore	TYPE TAIList							PRESENCE mandatory}|
	{ ID id-CSG-IdList						CRITICALITY ignore	TYPE CSG-IdList							PRESENCE optional}|
	{ ID id-PagingPriority					CRITICALITY ignore	TYPE PagingPriority						PRESENCE optional}|
	{ ID id-UERadioCapabilityForPaging		CRITICALITY ignore	TYPE UERadioCapabilityForPaging			PRESENCE optional}|
-- Extension for Release 13 to support Paging Optimisation and Coverage Enhancement paging –--
	{ ID id-AssistanceDataForPaging			CRITICALITY ignore	TYPE AssistanceDataForPaging			PRESENCE optional}|
	{ ID id-Paging-eDRXInformation			CRITICALITY ignore	TYPE Paging-eDRXInformation				PRESENCE optional}|
	{ ID id-extended-UEIdentityIndexValue	CRITICALITY ignore	TYPE Extended-UEIdentityIndexValue	PRESENCE optional}|
	{ ID id-NB-IoT-Paging-eDRXInformation	CRITICALITY ignore	TYPE NB-IoT-Paging-eDRXInformation	PRESENCE optional}|
	{ ID id-NB-IoT-UEIdentityIndexValue		CRITICALITY ignore	TYPE NB-IoT-UEIdentityIndexValue		PRESENCE optional}|
	{ ID id-EnhancedCoverageRestricted		CRITICALITY ignore	TYPE EnhancedCoverageRestricted			PRESENCE optional}|
	{ ID id-CE-ModeBRestricted				CRITICALITY ignore	TYPE CE-ModeBRestricted					PRESENCE optional}|
	{ ID id-DataSize						CRITICALITY ignore	TYPE DataSize							PRESENCE optional}|
	{ ID id-WUS-Assistance-Information		CRITICALITY ignore	TYPE WUS-Assistance-Information			PRESENCE optional}|
	{ ID id-NB-IoT-PagingDRX				CRITICALITY ignore	TYPE NB-IoT-PagingDRX					PRESENCE optional},
	...
}

<Unaffected part is omitted>
UEContextReleaseComplete-IEs S1AP-PROTOCOL-IES ::= {
	{ ID id-MME-UE-S1AP-ID								CRITICALITY ignore	TYPE MME-UE-S1AP-ID						PRESENCE mandatory}|
	{ ID id-eNB-UE-S1AP-ID								CRITICALITY ignore	TYPE ENB-UE-S1AP-ID						PRESENCE mandatory}|
	{ ID id-CriticalityDiagnostics						CRITICALITY ignore	TYPE CriticalityDiagnostics				PRESENCE optional}|
-- Extension for Release 12 to support User Location Information -- 
	{ ID id-UserLocationInformation						CRITICALITY ignore	TYPE UserLocationInformation				PRESENCE optional}|
-- Extension for Release 13 to support Paging Optimisation
	{ ID id-InformationOnRecommendedCellsAndENBsForPaging	CRITICALITY ignore	TYPE InformationOnRecommendedCellsAndENBsForPaging		PRESENCE optional}|
-- Extension for Release 13 to support coverage enhancement paging –--
	{ ID id-CellIdentifierAndCELevelForCECapableUEs		CRITICALITY ignore	TYPE CellIdentifierAndCELevelForCECapableUEs	PRESENCE optional}|
	{ ID id-SecondaryRATDataUsageReportList				CRITICALITY ignore	TYPE SecondaryRATDataUsageReportList		PRESENCE optional }|
	{ ID id-TimeSinceSecondaryNodeRelease				CRITICALITY ignore	TYPE TimeSinceSecondaryNodeRelease				PRESENCE optional },
	...
}

<Unaffected part is omitted>

UERadioCapabilityIDMappingResponseIEs S1AP-PROTOCOL-IES ::= {	
	{ ID id-UERadioCapabilityID				CRITICALITY reject	TYPE UERadioCapabilityID				PRESENCE mandatory	}|
	{ ID id-UERadioCapability					CRITICALITY ignore	TYPE UERadioCapability				PRESENCE mandatory	}|
	{ ID id-CriticalityDiagnostics				CRITICALITY ignore	TYPE CriticalityDiagnostics			PRESENCE optional	},
	...
}

END
-- ASN1STOP






<<<<<< NEXT CHANGE >>>>>>
[bookmark: _Toc88647205]9.3.4	Information Element Definitions
-- ASN1START
-- **************************************************************
--
-- Information Element Definitions
--
-- **************************************************************

S1AP-IEs {
itu-t (0) identified-organization (4) etsi (0) mobileDomain (0) 
eps-Access (21) modules (3) s1ap (1) version1 (1) s1ap-IEs (2) }

<Unaffected part is omitted>
EN-DCSONConfigurationTransfer ::= SEQUENCE {
	transfertype				EN-DCSONTransferType,
	sONInformation					SONInformation,
	x2TNLConfigInfo					X2TNLConfigurationInfo 	OPTIONAL,
	-- This IE shall be present if the SON Information IE contains the SON Information Request IE and the SON Information Request IE is set to “"X2TNL Configuration Info"” --
	iE-Extensions			ProtocolExtensionContainer { {EN-DCSONConfigurationTransfer-ExtIEs} }			OPTIONAL,
...
}

<Unaffected part is omitted>

E-RABQoSParameters-ExtIEs S1AP-PROTOCOL-EXTENSION ::= {
-- Extended for introduction of downlink and uplink packet loss rate for enhanced Voice performance –--
	{ ID id-DownlinkPacketLossRate		CRITICALITY ignore	EXTENSION Packet-LossRate		PRESENCE optional}|
	{ ID id-UplinkPacketLossRate			CRITICALITY ignore	EXTENSION Packet-LossRate		PRESENCE optional},
	...
}

<Unaffected part is omitted>
M6Configuration ::= SEQUENCE {
	m6report-Interval	M6report-Interval,
	m6delay-threshold	M6delay-threshold		OPTIONAL,
-- This IE shall be present if the M6 Links to log IE is set to “"uplink"” or to “"both-uplink-and-downlink"” --
	m6-links-to-log		Links-to-log,
	iE-Extensions		ProtocolExtensionContainer { { M6Configuration-ExtIEs} } OPTIONAL,
	...
}


<Unaffected part is omitted>
SONConfigurationTransfer-ExtIEs S1AP-PROTOCOL-EXTENSION ::= {
-- Extension for Release 10 to transfer the IP addresses of the eNB initiating the ANR action --
	{ID id-x2TNLConfigurationInfo		CRITICALITY ignore	EXTENSION X2TNLConfigurationInfo				PRESENCE conditional
	-- This IE shall be present if the SON Information IE contains the SON Information Request IE and the SON Information Request IE is set to “"X2TNL Configuration Info"” --}|
-- Extension for Release 12 to transfer information concerning the source cell of synchronisation and the aggressor cell --
	{ID id-Synchronisation-Information	CRITICALITY ignore	EXTENSION SynchronisationInformation			PRESENCE conditional
	-- This IE shall be present if the SON Information IE contains the SON Information Request IE set to “" Activate Muting "” --},
	...
}



<Unaffected part is omitted>

TraceActivation-ExtIEs S1AP-PROTOCOL-EXTENSION ::= {
-- Extension for Rel-10 to support MDT --
	{ ID id-MDTConfiguration	CRITICALITY ignore	EXTENSION MDT-Configuration		PRESENCE optional }|
-- Extension for Rel-15 to support QMC --–
	{ ID id-UEAppLayerMeasConfig	CRITICALITY ignore	EXTENSION UEAppLayerMeasConfig		PRESENCE optional }|
	{ ID id-MDTConfigurationNR		CRITICALITY ignore	EXTENSION MDT-ConfigurationNR		PRESENCE optional }|
	{ ID id-TraceCollectionEntityURI	CRITICALITY ignore	EXTENSION URI-Address			PRESENCE optional	},
	...
}

<Unaffected part is omitted>


-- Y
-- Z

END
-- ASN1STOP



<<<<<< NEXT CHANGE >>>>>>
9.3.5	Common Definitions
-- ASN1START
-- **************************************************************
--
-- Common definitions
--
-- **************************************************************

S1AP-CommonDataTypes {
itu-t (0) identified-organization (4) etsi (0) mobileDomain (0) 
eps-Access (21) modules (3) s1ap (1) version1 (1) s1ap-CommonDataTypes (3) }


<Unaffected part is omitted>

TriggeringMessage	::= ENUMERATED { initiating-message, successful-outcome, unsuccessfull-outcome }

END
-- ASN1STOP





<<<<<< NEXT CHANGE >>>>>>
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-- ASN1START
-- **************************************************************
--
-- Constant definitions
--
-- **************************************************************

S1AP-Constants { 
itu-t (0) identified-organization (4) etsi (0) mobileDomain (0) 
eps-Access (21) modules (3) s1ap (1) version1 (1) s1ap-Constants (4) } 


<Unaffected part is omitted>

id-UERadioCapabilityForPaging-NR-Format 			ProtocolIE-ID ::= 327

END
-- ASN1STOP
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<<<<<< NEXT CHANGE >>>>>>
9.3.7	Container Definitions
-- ASN1START
-- **************************************************************
--
-- Container definitions
--
-- **************************************************************

S1AP-Containers {
itu-t (0) identified-organization (4) etsi (0) mobileDomain (0) 
eps-Access (21) modules (3) s1ap (1) version1 (1) s1ap-Containers (5) }

<Unaffected part is omitted>
PrivateIE-Field {S1AP-PRIVATE-IES : IEsSetParam} ::= SEQUENCE {
	id					S1AP-PRIVATE-IES.&id				({IEsSetParam}),
	criticality			S1AP-PRIVATE-IES.&criticality		({IEsSetParam}{@id}),
	value				S1AP-PRIVATE-IES.&Value				({IEsSetParam}{@id})
}

END
-- ASN1STOP




<<<<<< NEXT CHANGE >>>>>>
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-- ASN1START
-- **************************************************************
--
-- IE definitions for the SON Transfer application
-- The IEs in this ASN.1 module shall be defined and encoded
-- using the same rules as applicable for the S1AP-IEs module.
-- 
-- **************************************************************
SonTransfer-IEs

<Unaffected part is omitted>

maxnoofIRATReportingCells					INTEGER ::= 128
maxnoofcandidateCells						INTEGER ::= 16
maxnoofCellineNB							INTEGER ::= 256

END
-- ASN1STOP








<<<<<< END OF CHANGE >>>>>>
image1.wmf
 

MME

 

eNB

 

RESET

 

RESET ACKNOWLEDGE

 


oleObject1.bin




MME







RESET







RESET ACKNOWLEDGE







eNB












image2.wmf
 

 

 

MME

 

eNB

 

RESET

 

RESET ACKNOWLEDGE

 


oleObject2.bin




MME







RESET







RESET ACKNOWLEDGE







eNB












image3.wmf
 

MME

 

eNB

 

RESET

 

RESET ACKNOWLEDGE

 


oleObject3.bin




MME







RESET ACKNOWLEDGE







RESET







eNB












image4.wmf
 

 

 

MME

 

eNB

 

RESET

 

RESET ACKNOWLEDGE

 


oleObject4.bin




MME







RESET ACKNOWLEDGE







RESET







eNB












image5.wmf
 

MME

 

eNB

 

ERROR INDICATION

 


oleObject5.bin




ERROR INDICATION







MME







eNB












image6.wmf
 

 

 

MME

 

eNB

 

ERROR INDICATION

 


oleObject6.bin




MME







ERROR INDICATION







eNB












image7.wmf
 

MME

 

eNB

 

ERROR INDICATION

 


oleObject7.bin




ERROR INDICATION







MME







eNB












image8.wmf
 

 

 

MME

 

eNB

 

ERROR INDICATION

 


oleObject8.bin




MME







ERROR INDICATION







eNB












image9.wmf
 

UE 

CAPABILITY 

INFO 

INDICATION

 

eNB

 

MME

 


oleObject9.bin


UE CAPABILITY INFO INDICATION







MME







eNB












image10.wmf
 

MME

 

eNB

 

TRACE

 

START

 


oleObject10.bin




TRACE START







MME







eNB












image11.wmf
 

 

 

MME

 

eNB

 

TRACE START

 


oleObject11.bin




MME







TRACE START







eNB












image12.wmf
 

MME

 

eNB

 

TRACE 

FAILURE

 INDICATION

 


oleObject12.bin




TRACE FAILURE INDICATION







MME







eNB












image13.wmf
 

 

 

MME

 

eNB

 

TRACE FAILURE INDICATION

 


oleObject13.bin




TRACE FAILURE INDICATION







MME







eNB












image14.wmf
 

MME

 

eNB

 

LOCATION REPORT

 FAILURE 

INDICATION

 


oleObject14.bin




LOCATION REPORT FAILURE INDICATION







MME







eNB












image15.wmf
 

 

 

MME

 

eNB

 

LOCATION REPORT

 

FAILURE 

INDICATION

 


oleObject15.bin




MME







LOCATION REPORT FAILURE INDICATION







eNB












