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<Start of new section>
4.5
Generic procedures
This clause describes UE test states which can be used in the initial condition of many test cases defined in TS 36.521-1 [21], TS 36.523-1 [18] and TS 36.523-3 [34] or other procedures defined in this specification. This section also defines a set of procedures to bring the UE into these states.

4.5.1
UE test states

NOTE:
The need to have a procedure for the transition from State 4/State 3 to State 2 is for further study and it can added if the technical motivation for this procedure can be justified.
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Figure 4.5.1-1: UE Test States for Basic Generic Procedures

In order that the UE can set up a call or session in E-UTRAN, there are a number of procedures to be undertaken in a hierachical sequence to move between known states. The sequences are shown in figure 4.5.1-1 and the status of the relevant protocols in the UE in the different states are given in table 4.5.1-1.

Table 4.5.1-1: The UE states

	
	RRC
	ECM
	EMM
	ESM
	UE Test Mode

	State 1
	Switched OFF
	-----
	-----
	-----
	-----
	-----

	State 2
	Registered, Idle Mode
	RRC_IDLE
	ECM-IDLE
	EMM-REGISTERED
	1 default EPS bearer context active. 
	Not active

	State 2A
	Registered, Idle Mode, UE Test Mode Activated
	RRC_IDLE
	ECM-IDLE
	EMM-REGISTERED
	1 default EPS bearer context active. 
	Active

	State 2B
	Registered, Idle Mode, IPv4 address
	RRC_IDLE
	ECM-IDLE
	EMM-REGISTERED
	1 default EPS bearer context active. 
	Not active

	State 2C
	Registered, Idle Mode, UE IPv6 address
	RRC_IDLE
	ECM-IDLE
	EMM-REGISTERED
	1 default EPS bearer context active. 
	Not active

	State 3
	Generic RB Established
	RRC_CONNECTED
1 + N (0 ≤ N ≤ 7) data radio bearers configured as specified in the test cases
	ECM-CONNECTED
	EMM-REGISTERED
	1 default EPS bearer context active and   N (0 ≤ N ≤ 7) dedicated EPS bearers active as specified in the test cases
	Not active

	State 3A
	Generic RB Established, UE Test Mode Activated
	RRC_CONNECTED
1 + N (0 ≤ N ≤ 7) data radio bearers configured as specified in the test cases
	ECM-CONNECTED
	EMM-REGISTERED
	1 default EPS bearer context active and   N (0 ≤ N ≤ 7) dedicated EPS bearers active as specified in the test cases
	Active

	State 4
	Loopback Activated
	RRC_CONNECTED
1 + N (0 ≤ N ≤ 7) data radio bearers configured as specified in the test cases
	ECM-CONNECTED
	EMM-REGISTERED
	1 default EPS bearer context active and   N (0 ≤ N ≤ 7) dedicated EPS bearers active as specified in the test cases
	Active


NOTE: Refer to TS 24.301 [28] subclause 5.5.1.1 for more details on the ESM state.

NOTE: Refer to TS 36.509 [38] for details regarding UE test mode and UE Loopback.

<Skipped text>
Table 4.5.2A.4-3: ACTIVATE DEFAULT EPS BEARER CONTEXT REQUEST (Step 16)

	Derivation Path: Table 4.7.3-6

	Information Element
	Value/remark
	Comment
	Condition

	PDN address
	
	
	IPv4viaNAS_TestMode

	  Length of PDN address contents
	5 octets
	
	

	  PDN type value
	‘001’B
	IPv4
	

	  PDN address information
	IPv4 address
	The SS provides a valid IPv4 address
	

	ESM cause
	IF "PDN type" IE in step 4 is 'IPv4v6' THEN '00110010'B ELSE Not present
	"PDN type IPv4 only allowed"
	


4.5.2B
UE Registration (State 2B)
4.5.2B.1
Initial conditions

System Simulator:
-
1 cell, default parameters.

-
The procedure shall be performed under ideal radio conditions as defined in clause 5

User Equipment:

- 
The Test USIM shall be inserted.

4.5.2B.2
Definition of system information messages
The default system information messages are used.
4.5.2B.3
Procedure

Table 4.5.2B.3-1: UE registration procedure (state 1 to state 2)

	Step
	Procedure
	Message Sequence

	
	
	U - S
	Message

	1
	
	<--
	RRC: SYSTEM INFORMATION (BCCH)

	2
	UE transmits an RRCConnectionRequest message.
	-->
	RRC: RRCConnectionRequest

	3
	SS transmit a RRCConnectionSetup message.
	<--
	RRC: RRCConnectionSetup

	4
	The UE transmits a RRCConnectionSetupComplete message to confirm the successful completion of the connection establishment and to initiate the Attach procedure by including the ATTACH REQUEST message. The PDN CONNECTIVITY REQUEST message is piggybacked in ATTACH REQUEST
	-->
	RRC: RRCConnectionSetupComplete
NAS: ATTACH REQUEST

NAS: PDN CONNECTIVITY REQUEST

	5
	The SS transmits an AUTHENTICATION REQUEST message to initiate the EPS authentication and AKA procedure.
	<--
	RRC: DLInformationTransfer 

NAS: AUTHENTICATION REQUEST

	6
	The UE transmits an AUTHENTICATION RESPONSE message and establishes mutual authentication.
	-->
	RRC: ULInformationTransfer
NAS: AUTHENTICATION RESPONSE

	7
	The SS transmits a NAS SECURITY MODE COMMAND message to activate NAS security.
	<--
	RRC: DLInformationTransfer
NAS: SECURITY MODE COMMAND

	8
	The UE transmits a NAS SECURITY MODE COMPLETE message and establishes the initial security configuration.
	-->
	RRC: ULInformationTransfer
NAS: SECURITY MODE COMPLETE

	-
	EXCEPTION: Steps 9a1 to 9a2 describe behaviour that depends on UE configuration;

the "lower case letter" identifies a step sequence that take place if the UE has ESM information which needs to be transferred.
	-
	-

	9a1
	IF the UE sets the ESM information transfer flag in the last PDN CONNECTIVITY REQUEST message THEN the SS transmits an ESM INFORMATION REQUEST message to initiate exchange of protocol configuration options and/or APN.
	<--
	RRC: DLInformationTransfer
NAS: ESM INFORMATION REQUEST

	9a2
	The UE transmits an ESM INFORMATION RESPONSE message to transfer protocol configuration options and/or APN.
	-->
	RRC: ULInformationTransfer
NAS: ESM INFORMATION RESPONSE

	10
	The SS transmits a SecurityModeCommand message to activate AS security.
	<--
	RRC: SecurityModeCommand

	11
	The UE transmits a SecurityModeComplete message and establishes the initial security configuration.
	-->
	RRC: SecurityModeComplete

	12
	The SS transmits an UECapabilityEnquiry message to initiate the UE radio access capability transfer procedure.
	<--
	RRC: UECapabilityEnquiry

	13
	The UE transmits an UECapabilityInformation message to transfer UE radio access capability.
	-->
	RRC: UECapabilityInformation

	14
	The SS transmits a RRCConnectionReconfiguration message to establish the default bearer with condition SRB2-DRB(1, 0) according to 4.8.2.2.1.1.
This message includes the ATTACH ACCEPT message. The ACTIVATE DEFAULT EPS BEARER CONTEXT REQUEST message is piggybacked in ATTACH ACCEPT.
	<--
	RRC: RRCConnectionReconfiguration
NAS: ATTACH ACCEPT
NAS: ACTIVATE DEFAULT EPS BEARER CONTEXT REQUEST

	15
	The UE transmits a RRCConnectionReconfigurationComplete message to confirm the establishment of default bearer.
	-->
	RRC: RRCConnectionReconfigurationComplete

	-
	EXCEPTION: In parallel to the event described in step 16 below the generic procedure for IP address allocation in the U-plane specified in TS 36.508 subclause 4.5A.1 takes place performing IP address allocation in the U-plane if requested by the UE.
	
	

	16
	This message includes the ATTACH COMPLETE message. The ACTIVATE DEFAULT EPS BEARER CONTEXT ACCEPT message is piggybacked in ATTACH COMPLETE.
	-->
	RRC: ULInformationTransfer
NAS: ATTACH COMPLETE
NAS: ACTIVATE DEFAULT EPS BEARER CONTEXT ACCEPT

	17
	The SS transmits a RRCConnectionRelease message to release RRC connection and move to RRC_IDLE (State 2).
	<--
	RRC: RRCConnectionRelease


NOTE: If a test case needs to force the UE to attach to EPS services only regardless of UE mode of operation, use the condition “EPSOnlyAttachForced” in its preamble, which is defined below the table 4.7.2-1.
4.5.2B.4
Specific message contents

All specific message contents shall be referred to clause 4.6 and 4.7 with the exceptions below.

Table 4.5.2B.4-1: RRCConnectionRequest (Step 2)
	Derivation Path: Table 4.6.1-16

	Information Element
	Value/remark
	Comment
	Condition

	RRCConnectionRequest ::= SEQUENCE {
	
	
	

	  criticalExtensions CHOICE {
	
	
	

	    rrcConnectionRequest-r8 SEQUENCE {
	
	
	

	      ue-Identity
	Any allowed value
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	


Table 4.5.2B.4-2: UECapabilityInformation (Step 12)

	Derivation Path: Table 4.6.1-23

	Information Element
	Value/remark
	Comment
	Condition

	UECapabilityInformation ::= SEQUENCE {
	
	
	

	  criticalExtensions CHOICE {
	
	
	

	    c1 CHOICE{
	
	
	

	      ueCapabilityInformation-r8 
	Any allowed value
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	


Table 4.5.2B.4-3: ACTIVATE DEFAULT EPS BEARER CONTEXT REQUEST (step 14)
	Derivation Path: 24.301 clause 8.3.6

	Information Element
	Value/remark
	Comment
	Condition

	Protocol discriminator
	ESM
	
	

	EPS bearer identity
	An arbitrarily selected value between '0101'B and '1111'B.
	
	

	Procedure transaction identity
	The same value as the value set in the latest PDN CONNECTIVITY REQUEST message sent prior to this message.
	
	

	Activate default EPS bearer context request message identity
	'1100 0001'B
	Activate default EPS bearer context request
	

	EPS QoS
	See Reference default EPS bearer context #1 in table 6.6.1-1
	
	

	Access point name
	The SS defines a Default APN or, if the UE transmits an ESM INFORMATION RESPONSE message providing an APN, the SS shall use this value
	
	

	PDN address
	
	
	IPv4 

	  Length of PDN address contents
	5 octets
	
	

	  PDN type value
	‘001’B
	IPv4
	

	  PDN address information
	IPv4 address
	The SS provides a valid IPv4 address
	NOT IPv4-DHCP

	
	0.0.0.0
	DHCPv4 is to be used to allocate the IPv4 address
	IPv4-DHCP

	Transaction identifier
	Not present or any allowed value
	
	

	Negotiated QoS
	See Reference default EPS bearer context #1 in table 6.6.1-1
	
	

	Negotiated LLC SAPI
	See Reference default EPS bearer context #1 in table 6.6.1-1
	
	

	Radio priority
	See Reference default EPS bearer context #1 in table 6.6.1-1
	
	

	Packet flow Identifier
	Not present
	
	

	APN-AMBR
	See Reference default EPS bearer context #1 in table 6.6.1-1
	
	

	ESM cause
	Not present
	
	

	Protocol configuration options
	See Reference default EPS bearer context #1 in table 6.6.1-1
	
	


	Condition
	Explanation

	IPv4
	If in the last PDN CONNECTIVITY REQUEST sent prior to this message, the PDN type = '001'B or PDN type = '011'B

	IPv4-DHCP
	If in the last PDN CONNECTIVITY REQUEST sent prior to this message, the IE Protocol configuration options contains a configuration protocol option = '000B00H' ("IPv4 address allocation via DHCPv4", lenght of contents = 0).

Note: This condition is used in conjonction with IPv4 or IPv4v6 as indicated in the "PDN address row" just above.


4.5.2C
UE Registration (State 2C)
4.5.2C.1
Initial conditions

System Simulator:
-
1 cell, default parameters.

-
The procedure shall be performed under ideal radio conditions as defined in clause 5

User Equipment:

- 
The Test USIM shall be inserted.

4.5.2C.2
Definition of system information messages
The default system information messages are used.
4.5.2C.3
Procedure

Table 4.5.2B.3-1: UE registration procedure (state 1 to state 2)

	Step
	Procedure
	Message Sequence

	
	
	U - S
	Message

	1
	
	<--
	RRC: SYSTEM INFORMATION (BCCH)

	2
	UE transmits an RRCConnectionRequest message.
	-->
	RRC: RRCConnectionRequest

	3
	SS transmit a RRCConnectionSetup message.
	<--
	RRC: RRCConnectionSetup

	4
	The UE transmits a RRCConnectionSetupComplete message to confirm the successful completion of the connection establishment and to initiate the Attach procedure by including the ATTACH REQUEST message. The PDN CONNECTIVITY REQUEST message is piggybacked in ATTACH REQUEST
	-->
	RRC: RRCConnectionSetupComplete
NAS: ATTACH REQUEST

NAS: PDN CONNECTIVITY REQUEST

	5
	The SS transmits an AUTHENTICATION REQUEST message to initiate the EPS authentication and AKA procedure.
	<--
	RRC: DLInformationTransfer 

NAS: AUTHENTICATION REQUEST

	6
	The UE transmits an AUTHENTICATION RESPONSE message and establishes mutual authentication.
	-->
	RRC: ULInformationTransfer
NAS: AUTHENTICATION RESPONSE

	7
	The SS transmits a NAS SECURITY MODE COMMAND message to activate NAS security.
	<--
	RRC: DLInformationTransfer
NAS: SECURITY MODE COMMAND

	8
	The UE transmits a NAS SECURITY MODE COMPLETE message and establishes the initial security configuration.
	-->
	RRC: ULInformationTransfer
NAS: SECURITY MODE COMPLETE

	-
	EXCEPTION: Steps 9a1 to 9a2 describe behaviour that depends on UE configuration;

the "lower case letter" identifies a step sequence that take place if the UE has ESM information which needs to be transferred.
	-
	-

	9a1
	IF the UE sets the ESM information transfer flag in the last PDN CONNECTIVITY REQUEST message THEN the SS transmits an ESM INFORMATION REQUEST message to initiate exchange of protocol configuration options and/or APN.
	<--
	RRC: DLInformationTransfer
NAS: ESM INFORMATION REQUEST

	9a2
	The UE transmits an ESM INFORMATION RESPONSE message to transfer protocol configuration options and/or APN.
	-->
	RRC: ULInformationTransfer
NAS: ESM INFORMATION RESPONSE

	10
	The SS transmits a SecurityModeCommand message to activate AS security.
	<--
	RRC: SecurityModeCommand

	11
	The UE transmits a SecurityModeComplete message and establishes the initial security configuration.
	-->
	RRC: SecurityModeComplete

	12
	The SS transmits an UECapabilityEnquiry message to initiate the UE radio access capability transfer procedure.
	<--
	RRC: UECapabilityEnquiry

	13
	The UE transmits an UECapabilityInformation message to transfer UE radio access capability.
	-->
	RRC: UECapabilityInformation

	14
	The SS transmits a RRCConnectionReconfiguration message to establish the default bearer with condition SRB2-DRB(1, 0) according to 4.8.2.2.1.1.
This message includes the ATTACH ACCEPT message. The ACTIVATE DEFAULT EPS BEARER CONTEXT REQUEST message is piggybacked in ATTACH ACCEPT.
	<--
	RRC: RRCConnectionReconfiguration
NAS: ATTACH ACCEPT
NAS: ACTIVATE DEFAULT EPS BEARER CONTEXT REQUEST

	15
	The UE transmits a RRCConnectionReconfigurationComplete message to confirm the establishment of default bearer.
	-->
	RRC: RRCConnectionReconfigurationComplete

	-
	EXCEPTION: In parallel to the event described in step 16 below the generic procedure for IP address allocation in the U-plane specified in TS 36.508 subclause 4.5A.1 takes place performing IP address allocation in the U-plane if requested by the UE.
	
	

	16
	This message includes the ATTACH COMPLETE message. The ACTIVATE DEFAULT EPS BEARER CONTEXT ACCEPT message is piggybacked in ATTACH COMPLETE.
	-->
	RRC: ULInformationTransfer
NAS: ATTACH COMPLETE
NAS: ACTIVATE DEFAULT EPS BEARER CONTEXT ACCEPT

	17
	The SS transmits a RRCConnectionRelease message to release RRC connection and move to RRC_IDLE (State 2).
	<--
	RRC: RRCConnectionRelease


NOTE: If a test case needs to force the UE to attach to EPS services only regardless of UE mode of operation, use the condition “EPSOnlyAttachForced” in its preamble, which is defined below the table 4.7.2-1.
4.5.2C.4
Specific message contents

All specific message contents shall be referred to clause 4.6 and 4.7 with the exceptions below.

Table 4.5.2C.4-1: RRCConnectionRequest (Step 2)
	Derivation Path: Table 4.6.1-16

	Information Element
	Value/remark
	Comment
	Condition

	RRCConnectionRequest ::= SEQUENCE {
	
	
	

	  criticalExtensions CHOICE {
	
	
	

	    rrcConnectionRequest-r8 SEQUENCE {
	
	
	

	      ue-Identity
	Any allowed value
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	


Table 4.5.2C.4-2: UECapabilityInformation (Step 12)

	Derivation Path: Table 4.6.1-23

	Information Element
	Value/remark
	Comment
	Condition

	UECapabilityInformation ::= SEQUENCE {
	
	
	

	  criticalExtensions CHOICE {
	
	
	

	    c1 CHOICE{
	
	
	

	      ueCapabilityInformation-r8 
	Any allowed value
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	


Table 4.5.2C.4-3: ACTIVATE DEFAULT EPS BEARER CONTEXT REQUEST (step 14)
	Derivation Path: 24.301 clause 8.3.6

	Information Element
	Value/remark
	Comment
	Condition

	Protocol discriminator
	ESM
	
	

	EPS bearer identity
	An arbitrarily selected value between '0101'B and '1111'B.
	
	

	Procedure transaction identity
	The same value as the value set in the latest PDN CONNECTIVITY REQUEST message sent prior to this message.
	
	

	Activate default EPS bearer context request message identity
	'1100 0001'B
	Activate default EPS bearer context request
	

	EPS QoS
	See Reference default EPS bearer context #1 in table 6.6.1-1
	
	

	Access point name
	The SS defines a Default APN or, if the UE transmits an ESM INFORMATION RESPONSE message providing an APN, the SS shall use this value
	
	

	PDN address
	
	
	IPv6

	  Length of PDN address contents
	9 octets
	
	

	  PDN type value
	‘010’B
	IPv6
	

	  PDN address information
	IPv6 interface identifier
	
	

	PDN address
	See Reference default EPS bearer context #1 in table 6.6.1-1
	
	pc_IPv4 AND pc_IPv6

	  Length of PDN address contents
	13 octets
	
	

	  PDN type value
	‘011’B
	IPv4v6
	

	  PDN address information (Octets 4 to 11)
	IPv6 interface identifier
	The SS provides a valid IPv6 interface identifier
	

	  PDN address information (Octets 12 to 15)
	IPv4 address
	The SS provides a valid IPv4 address
	NOT IPv4-DHCP

	
	0.0.0.0
	DHCPv4 is to be used to allocate the IPv4 address
	IPv4-DHCP

	Transaction identifier
	Not present or any allowed value
	
	

	Negotiated QoS
	See Reference default EPS bearer context #1 in table 6.6.1-1
	
	

	Negotiated LLC SAPI
	See Reference default EPS bearer context #1 in table 6.6.1-1
	
	

	Radio priority
	See Reference default EPS bearer context #1 in table 6.6.1-1
	
	

	Packet flow Identifier
	Not present
	
	

	APN-AMBR
	See Reference default EPS bearer context #1 in table 6.6.1-1
	
	

	ESM cause
	Not present
	
	

	Protocol configuration options
	See Reference default EPS bearer context #1 in table 6.6.1-1
	
	


	Condition
	Explanation

	IPv4
	If in the last PDN CONNECTIVITY REQUEST sent prior to this message, the PDN type = '001'B

	IPv6
	If in the last PDN CONNECTIVITY REQUEST sent prior to this message, the PDN type = '010'B

	IPv4v6
	If in the last PDN CONNECTIVITY REQUEST sent prior to this message, the PDN type = '011'B

	IPv4-DHCP
	If in the last PDN CONNECTIVITY REQUEST sent prior to this message, the IE Protocol configuration options contains a configuration protocol option = '000B00H' ("IPv4 address allocation via DHCPv4", lenght of contents = 0).

Note: This condition is used in conjonction with IPv4 or IPv4v6 as indicated in the "PDN address row" just above.
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