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Figure 8.2.1.2-1: E-RAB Setup procedure. Successful operation.
The MME initiates the procedure by sending an E-RAB SETUP REQUEST message to the eNB. 
-	The E-RAB SETUP REQUEST message shall contain the information required by the eNB to build the E-RAB configuration consisting of at least one E-RAB and for each E-RAB to setup include an E-RAB to be Setup Item IE. 
Upon reception of the E-RAB SETUP REQUEST message, and if resources are available for the requested configuration, the eNB shall execute the requested E-RAB configuration. For each E-RAB and based on the E-RAB level QoS parameters IE the eNB shall establish a Data Radio Bearer and allocate the required resources on Uu. The eNB shall pass the NAS-PDU IE and the value contained in the E-RAB ID IE received for the E-RAB for each established Data Radio Bearer to the UE. The eNB does not send the NAS PDUs associated to the failed Data radio bearers to the UE. The eNB shall allocate the required resources on S1 for the E-RABs requested to be established.
If the Correlation ID IE is included in the E-RAB SETUP REQUEST message towards the eNB with L-GW function for LIPA operation, then the eNB shall use this information for LIPA operation for the concerned E-RAB.
If the SIPTO Correlation ID IE is included in the E-RAB SETUP REQUEST message towards the eNB with L-GW function for SIPTO@LN operation, then the eNB shall use this information for SIPTO@LN operation for the concerned E-RAB. 
If the Bearer Type IE is included in the E-RAB SETUP REQUEST message and is set to "non IP", then the eNB shall not perform IP header compression for the concerned E-RAB.
If the Ethernet Type IE is included in the E-RAB SETUP REQUEST message and is set to "True", then the eNB shall, if supported, take this into account to perform header compression appropriately for the concerned E-RAB.
For each E-RAB for which the Security Indication IE is included in the E-RAB To Be Setup Item IEs IE of the E-RAB SETUP REQUEST message:
-	if the Integrity Protection Indication IE is set to "required", then the eNB shall, if supported by the eNB and the UE, perform user plane integrity protection for the concerned E-RAB as specified in TS 33.401 [15], and otherwise it shall reject the establishment of the concerned E-RAB with an appropriate cause value. 
-	if the Integrity Protection Indication IE is set to "preferred", then the eNB should, if supported by the eNB and the UE, perform user plane integrity protection for the concerned E-RAB as specified in TS 33.401 [15].
-	if the Integrity Protection Indication IE is set to "not needed", then the eNB shall not perform user plane integrity protection for the concerned E-RAB.
The E-RAB SETUP REQUEST message may contain 
-	the UE Aggregate Maximum Bit Rate IE. 
If the UE Aggregate Maximum Bit Rate IE is included in the E-RAB SETUP REQUEST the eNB shall
-	replace the previously provided UE Aggregate Maximum Bit Rate by the received UE Aggregate Maximum Bit Rate in the UE context;
-	use the received UE Aggregate Maximum Bit Rate for non-GBR Bearers for the concerned UE.
If the UE Aggregate Maximum Bit Rate IE is not contained in the E-RAB SETUP REQUEST message, the eNB shall use the previously provided UE Aggregate Maximum Bit Rate which is stored in the UE context. 
The eNB shall establish or modify the resources according to the values of the Allocation and Retention Priority IE (priority level and pre-emption indicators) and the resource situation as follows:
-	The eNB shall consider the priority level of the requested E-RAB, when deciding on the resource allocation.
-	The priority levels and the pre-emption indicators may (individually or in combination) be used to determine whether the E-RAB setup has to be performed unconditionally and immediately. If the requested E-RAB is marked as “may trigger pre-emption” and the resource situation requires so, the eNB may trigger the pre-emption procedure which may then cause the forced release of a lower priority E-RAB which is marked as “pre-emptable”. Whilst the process and the extent of the pre-emption procedure are operator-dependent, the pre-emption indicators shall be treated as follows:
1.	The values of the last received Pre-emption Vulnerability IE and Priority Level IE shall prevail.
2.	If the Pre-emption Capability IE is set to “may trigger pre-emption”, then this allocation request may trigger the pre-emption procedure.
3.	If the Pre-emption Capability IE is set to “shall not trigger pre-emption”, then this allocation request shall not trigger the pre-emption procedure.
4.	If the Pre-emption Vulnerability IE is set to “pre-emptable”, then this E-RAB shall be included in the pre-emption process.
5.	If the Pre-emption Vulnerability IE is set to “not pre-emptable”, then this E-RAB shall not be included in the pre-emption process.
6.	If the Priority Level IE is set to “no priority” the given values for the Pre-emption Capability IE and Pre-emption Vulnerability IE shall not be considered. Instead the values “shall not trigger pre-emption” and “not pre-emptable” shall prevail.
-	The E-UTRAN pre-emption process shall keep the following rules:
1.	E-UTRAN shall only pre‑empt E-RABs with lower priority, in ascending order of priority.
2.	The pre-emption may be done for E-RABs belonging to the same UE or to other UEs.
The eNB shall report to the MME, in the E-RAB SETUP RESPONSE message, the result for all the requested E-RABs.
-	A list of E-RABs which are successfully established shall be included in the E-RAB Setup List IE.
-	A list of E-RABs which failed to be established, if any, shall be included in the E-RAB Failed to Setup List IE. 
In case of the establishment of an E-RAB the EPC must be prepared to receive user data before the E-RAB SETUP RESPONSE message has been received.
When the eNB reports unsuccessful establishment of an E-RAB, the cause value should be precise enough to enable the MME to know the reason for an unsuccessful establishment, e.g., “Radio resources not available”, “Failure in the Radio Interface Procedure”.
The eNB shall, if supported, report in the E-RAB SETUP RESPONSE message location information of the UE in the User Location Information IE. 
If the User Location Information IE is included in the E-RAB SETUP RESPONSE message, the MME shall handle this information as specified in TS 23.401 [11].
Interactions with Handover Preparation procedure:
If a handover becomes necessary during E-RAB Setup, the eNB may interrupt the ongoing E-RAB Setup procedure and initiate the Handover Preparation procedure as follows:
1.	The eNB shall send the E-RAB SETUP RESPONSE message in which the eNB shall indicate, if necessary 
-	all the E-RABs fail with an appropriate cause value, e.g., ”S1 intra system Handover triggered”, “S1 inter system Handover triggered” or “X2 Handover triggered”.
2.	The eNB shall trigger the handover procedure.
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Figure 8.2.2.2-1: E-RAB Modify procedure. Successful operation.
The MME initiates the procedure by sending an E-RAB MODIFY REQUEST message to the eNB. 
-	The E-RAB MODIFY REQUEST message shall contain the information required by the eNB to modify one or several E-RABs of the existing E-RAB configuration. 
Information shall be present in the E-RAB MODIFY REQUEST message only when any previously set value for the E-RAB configuration is requested to be modified.
Upon reception of the E-RAB MODIFY REQUEST message, and if resources are available for the requested target configuration, the eNB shall execute the modification of the requested E-RAB configuration. For each E-RAB that shall be modified and for which the Transport Information IE is not included and based on the new E-RAB level QoS parameters IE the eNB shall modify the Data Radio Bearer configuration and change allocation of resources on Uu according to the new resource request. The eNB shall pass the NAS-PDU IE received for the E-RAB to the UE when modifying the Data Radio Bearer configuration. The eNB does not send the NAS PDUs associated to the failed Data radio bearers to the UE. The eNB shall change allocation of resources on S1 according to the new resource request.
If the E-UTRAN failed to modify an E-RAB the E-UTRAN shall keep the E-RAB configuration as it was configured prior the E-RAB MODIFY REQUEST.
The E-RAB MODIFY REQUEST message may contain the
-	the UE Aggregate Maximum Bit Rate IE,
-	the Secondary RAT Data Usage Request IE.
If the UE Aggregate Maximum Bit Rate IE is included in the E-RAB MODIFY REQUEST, the eNB shall
-	replace the previously provided UE Aggregate Maximum Bit Rate by the received UE Aggregate Maximum Bit Rate in the UE context;
-	use the received UE Aggregate Maximum Bit Rate for non-GBR Bearers for the concerned UE.
If the UE Aggregate Maximum Bit Rate IE is not contained in the E-RAB MODIFY REQUEST message, the eNB shall use the previously provided UE Aggregate Maximum Bit Rate which is stored in the UE context. 
The modification of resources according to the values of the Allocation and Retention Priority IE shall follow the principles described for the E-RAB Setup procedure.
If the Transport Information IE is included in the E-RAB MODIFY REQUEST message, the eNB shall use the included information as the new S-GW address and uplink packet destination for the relevant E-RAB as defined in TS 23.401 [11], and it shall ignore the E-RAB Level QoS Parameters and NAS-PDU IEs for the same E-RAB.
The eNB shall report to the MME, in the E-RAB MODIFY RESPONSE message, the result for all the requested E-RABs to be modified.
-	A list of E-RABs which are successfully modified shall be included in the E-RAB Modify List IE.
-	A list of E-RABs which failed to be modified, if any, shall be included in the E-RAB Failed to Modify List IE.
When the eNB reports unsuccessful modification of an E-RAB, the cause value should be precise enough to enable the MME to know the reason for an unsuccessful modification, e.g., “Radio resources not available”, “Failure in the Radio Interface Procedure”.
In case of a modification of an E-RAB the EPC must be prepared to receive user data according to the modified E-RAB profile prior to the E-RAB MODIFY RESPONSE message.
If the Secondary RAT Data Usage Request IE set to "requested" was included in the E-RAB MODIFY REQUEST message, and the eNB supports EN-DC, LAA, LWA or LWIP and has secondary RAT usage data to report, then the Secondary RAT Usage Report List IE shall be included in the E-RAB MODIFY RESPONSE message.
The eNB shall, if supported, report in the E-RAB MODIFY RESPONSE message location information of the UE in the User Location Information IE.
If the User Location Information IE is included in the E-RAB MODIFY RESPONSE message, the MME shall handle this information as specified in TS 23.401 [11].
Interactions with Handover Preparation procedure:
If a handover becomes necessary during E-RAB modify, the eNB may interrupt the ongoing E-RAB Modify procedure and initiate the Handover Preparation procedure as follows:
1.	The eNB shall send the E-RAB MODIFY RESPONSE message in which the eNB shall indicate, if necessary 
-	all the E-RABs fail with an appropriate cause value, e.g., “S1 intra system Handover triggered”, “S1 inter system Handover triggered” or “X2 Handover triggered”.
2.	The eNB shall trigger the handover procedure.
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This message is sent by the eNB and is used to report the outcome of the request from the E-RAB SETUP REQUEST message.
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
	reject

	MME UE S1AP ID
	M
	
	9.2.3.3
	
	YES
	ignore

	eNB UE S1AP ID
	M
	
	9.2.3.4
	
	YES
	ignore

	E-RAB Setup List
	
	0..1
	
	
	YES
	ignore

	>E-RAB Setup Item IEs
	
	1 .. <maxnoof E-RABs>
	
	
	EACH
	ignore

	>>E-RAB ID
	M
	
	
	
	-
	

	>>Transport Layer Address 
	M
	
	9.2.2.1
	
	-
	

	>>GTP-TEID
	M
	
	9.2.2.2
	eNB TEID.
	-
	

	E-RAB Failed to Setup List 
	O
	
	E-RAB List 
9.2.1.36
	A value for E-RAB ID shall only be present once in E-RAB Setup List IE and in E-RAB Failed to Setup List IE.
	YES
	ignore

	Criticality Diagnostics
	O
	
	9.2.1.21
	
	YES
	ignore

	User Location Information
	O
	
	9.2.1.93
	
	YES
	ignore



	Range bound
	Explanation

	maxnoofE-RABs
	Maximum no. of E-RAB allowed towards one UE, the maximum value is 256. 
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This message is sent by the eNB and is used to report the outcome of the request from the E-RAB MODIFY REQUEST message.
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
	reject

	MME UE S1AP ID
	M
	
	9.2.3.3
	
	YES
	ignore

	eNB UE S1AP ID
	M
	
	9.2.3.4
	
	YES
	ignore

	E-RAB Modify List
	
	0..1
	
	
	YES
	ignore

	>E-RAB Modify Item IEs
	
	1 .. <maxnoofE-RABs>
	
	
	EACH
	ignore

	>>E-RAB ID
	M
	
	9.2.1.2
	
	-
	

	E-RAB Failed to Modify List 
	O
	
	E-RAB List 
9.2.1.36
	A value for E-RAB ID shall only be present once in E-RAB Modify List IE and E-RAB Failed to Modify List IE.
	YES
	ignore

	Criticality Diagnostics
	O
	
	9.2.1.21
	
	YES
	ignore

	Secondary RAT Usage Report List
	O
	
	9.2.1.124
	
	Yes
	ignore

	User Location Information
	O
	
	9.2.1.93
	
	YES
	ignore



	Range bound
	Explanation

	maxnoofE-RABs
	Maximum no. of E-RAB allowed towards one UE, the maximum value is 256. 
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-- **************************************************************
--
-- E-RAB Setup Response
--
-- **************************************************************

E-RABSetupResponse ::= SEQUENCE {
	protocolIEs			ProtocolIE-Container       { {E-RABSetupResponseIEs} },
	...
}

E-RABSetupResponseIEs 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-E-RABSetupListBearerSURes				CRITICALITY ignore	TYPE E-RABSetupListBearerSURes	PRESENCE optional	}|
	{ ID id-E-RABFailedToSetupListBearerSURes		CRITICALITY ignore	TYPE E-RABList					PRESENCE optional	}|
	{ ID id-CriticalityDiagnostics					CRITICALITY ignore	TYPE CriticalityDiagnostics	PRESENCE optional	}|
	{ ID id-UserLocationInformation					CRITICALITY ignore	TYPE UserLocationInformation	PRESENCE optional },
	...
}
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-- **************************************************************
--
-- E-RAB Modify Response
--
-- **************************************************************

E-RABModifyResponse ::= SEQUENCE {
	protocolIEs			ProtocolIE-Container       { {E-RABModifyResponseIEs} },
	...
}

E-RABModifyResponseIEs 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-E-RABModifyListBearerModRes		CRITICALITY ignore	TYPE E-RABModifyListBearerModRes		PRESENCE optional	}|
	{ ID id-E-RABFailedToModifyList			CRITICALITY ignore	TYPE E-RABList							PRESENCE optional	}|
	{ ID id-CriticalityDiagnostics			CRITICALITY ignore	TYPE CriticalityDiagnostics				PRESENCE optional	}|
	{ ID id-SecondaryRATDataUsageReportList		CRITICALITY ignore	TYPE SecondaryRATDataUsageReportList			PRESENCE optional	}|
	{ ID id-UserLocationInformation			CRITICALITY ignore	TYPE UserLocationInformation			PRESENCE optional },
	...
}
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