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8.1.5
NB-IoT Generic procedures
[text skipped here]
8.1.5.X1
Generic Test Procedure NB-IoT Control Plan CIoT MT user data transfer non-SMS transport

8.1.5.X1.1
Initial conditions

System Simulator:

-
1 NB-IoT cell, default parameters.

-
The procedure shall be performed under ideal radio conditions as defined in clause [Y]

User Equipment:

- 
The UE is in NB-IoT UE Idle mode, NB-IoT UE Test Mode Activated (State 3A-NB).

-
pc_AttachWithoutPDN=TRUE.
8.1.5.X1.2
Definition of system information messages

The default system information messages are used with the exception that SystemInformationBlockType1-NB indicates support of attach without PDN (pc_AttachWithoutPDN-Connectivity-r13 set to TRUE).

8.1.5.X1.3
Procedure

Table 8.1.5.X1.3-1: NB-IoT Control Plan CIoT MT user data transfer non-SMS transport

	St
	Procedure
	Message Sequence

	
	
	U - S
	Message

	1
	SS sends a Paging message to the UE on the appropriate paging block, and including the UE identity in one entry of the IE pagingRecordLists.
	<--
	RRC: Paging-NB

	2
	The UE transmit an RRCConnectionRequest-NB message.
	-->
	RRC: RRCConnectionRequest-NB

	3
	SS transmits an RRCConnectionSetup-NB message.
	<--
	RRC: RRCConnectionSetup-NB

	-
	EXCEPTION: Steps 4a1 to 4b1 describe behaviour that depends on UE capabilities; the "lower case letter" identifies a step sequence that take place depending on whether the UE is configured to do Attach Without PDN or not.
	-
	-

	-
	EXCEPTION: Steps 4a1a1 to 4a1b2b3 describe behaviour which depends on UE implementation; the "lower case letter" identifies a step sequence which takes place depending on how the UE sends the PDN CONNECTIVITY REQUEST message.
	-
	-

	4a1a1
	IF pc_AttachWithoutPDN THEN

The UE transmit an RRCConnectionSetupComplete-NB message and a CONTROL PLANE SERVICE REQUEST message not containing user data (there is not yet a PDN) and containing a PDN CONNECTIVITY REQUEST message.
	-->
	RRC: RRCConnectionSetupComplete-NB

NAS: CONTROL PLANE SERVICE REQUEST

NAS: PDN CONNECTIVITY REQUEST

	4a1b1
	The UE transmit an RRCConnectionSetupComplete-NB message and a CONTROL PLANE SERVICE REQUEST message not containing user data (there is not yet a PDN) not containing a PDN CONNECTIVITY REQUEST message.
	-->
	RRC: RRCConnectionSetupComplete-NB

NAS: CONTROL PLANE SERVICE REQUEST

	4a1b2
	SS starts timer 60 sec
	-
	-

	-
	EXCEPTION: Steps 4a1b2a1 to 4a1b2b3 describe behaviour which depends on UE implementation; the "lower case letter" identifies a step sequence which takes place depending on whether the UE needs a trigger to send the PDN CONNECTIVITY REQUEST message.
	-
	-

	4a1b2a1
	The UE transmits a PDN CONNECTIVITY REQUEST message.
	-->
	RRC: ULInformationTransfer-NB
NAS: PDN CONNECTIVITY REQUEST

	4a1b2a2
	SS stops timer 60 sec
	-
	-

	4a1b2b1
	SS timer 60 sec expires
	-
	-

	4a1b2b2
	Cause the UE to request PDN connectivity. (see Note 1)
	-
	-

	4a1b2b3
	The UE transmits a PDN CONNECTIVITY REQUEST message.
	-->
	RRC: ULInformationTransfer-NB
NAS: PDN CONNECTIVITY REQUEST

	4a2
	The SS transmits an ACTIVATE DEFAULT EPS BEARER CONTEXT REQUEST message.
	<--
	RRC: DLInformationTransfer-NB

NAS:

ACTIVATE DEFAULT EPS BEARER CONTEXT REQUEST

	-
	EXCEPTION: IF not all IP address information was allocated in the ACTIVATE DEFAULT EPS BEARER CONTEXT REQUEST message sent in step 4a2 TNEN

In parallel to the events described in steps 4a3-4a4a1 the Generic 'Procedure for IP address allocation in the CP CIoT' described in TS 36.508 [18], clause 8.1.5A.1 takes place.
	-
	-

	4a3
	The UE transmits an ACTIVATE DEFAULT EPS BEARER CONTEXT ACCEPT message.
	-->
	RRC: ULInformationTransfer-NB
NAS:ACTIVATE DEFAULT EPS BEARER CONTEXT ACCEPT

	4b1
	ELSE (NON pc_AttachWithoutPDN)

The UE transmit an RRCConnectionSetupComplete-NB message and a CONTROL PLANE SERVICE REQUEST message not containing user data (there is not yet a PDN) not containing a PDN CONNECTIVITY REQUEST message.
	-->
	RRC: RRCConnectionSetupComplete-NB

NAS: CONTROL PLANE SERVICE REQUEST

	Note 1:
The request of connectivity to a PDN may be performed by MMI or AT command.


8.1.5.X1.4
Specific message contents

Editor's Note:
Message contents is not complete and is FFS.

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

Table 8.1.5.X1.4-1: PDN CONNECTIVITY REQUEST (steps 3a1, 3b2a1, 3b2b3, table 8.1.5.X1.3-1)

	Derivation Path: Table 4.7.3-20

	Information Element
	Value/remark
	Comment
	Condition

	Access point name
	Any allowed value
	The UE includes an APN.
	

	
	Not present
	
	


Table 8.1.5.X1.4-2: Message ACTIVATE DEFAULT EPS BEARER CONTEXT REQUEST (step 4, table 8.1.5.X1.3-1)

	Derivation path: 

Table 4.7.3-6 with condition IMS_PDN_ConnEstab for ADD_IMS and NOT IMS_PDN_ConnEstab else and 

table 4.6.1-8 with condition AM-DRB-ADD(1) for ADD_IMS or with condition AM-DRB-ADD(8) else

	Information Element
	Value/Remark
	Comment
	Condition

	EPS bearer identity
	'0101'B
	arbitrary value used for PDN connectivity being maintained during the test case
	

	EPS bearer identity
	'1100'B
	arbitrary value used for additional non-IMS PDN connectivity
	

	Procedure transaction identity
	PTI-1
	SS re-uses the particular PTI defined by UE for this present additional PDN connectivity request procedure
	


Table 8.1.5.X1.4-3: Message ACTIVATE DEFAULT EPS BEARER CONTEXT ACCEPT (step 6, table 8.1.5.X1.3-1)

	Derivation path: Table 4.7.3-4

	Information Element
	Value/Remark
	Comment
	Condition

	EPS bearer identity
	The same value as used in ACTIVATE DEFAULT EPS BEARER CONTEXT REQUEST
	
	

	Procedure transaction identity
	0
	No procedure transaction identity assigned
	


8.1.5.X2
Generic Test Procedure NB-IoT Control Plan CIoT MO user data transfer non-SMS transport

8.1.5.X2.1
Initial conditions

System Simulator:

-
1 NB-IoT cell, default parameters.

-
The procedure shall be performed under ideal radio conditions as defined in clause [Y]

User Equipment:

- 
The UE is in NB-IoT UE Idle mode, NB-IoT UE Test Mode Activated (State 3A-NB).

-
pc_AttachWithoutPDN=TRUE.
8.1.5.X2.2
Definition of system information messages

The default system information messages are used with the exception that SystemInformationBlockType1-NB indicates support of attach without PDN (pc_AttachWithoutPDN-Connectivity-r13 set to TRUE).

8.1.5.X2.3
Procedure

Table 8.1.5.X2.3-1: NB-IoT Control Plan CIoT MO user data transfer non-SMS transport

	St
	Procedure
	Message Sequence

	
	
	U - S
	Message

	2
	The UE transmit an RRCConnectionRequest-NB message.
	-->
	RRC: RRCConnectionRequest-NB

	3
	SS transmits an RRCConnectionSetup-NB message.
	<--
	RRC: RRCConnectionSetup-NB

	-
	EXCEPTION: Steps 4a1 to 4b1 describe behaviour that depends on UE capabilities; the "lower case letter" identifies a step sequence that take place depending on whether the UE is configured to do Attach Without PDN or not.
	-
	-

	-
	EXCEPTION: Steps 4a1a1 to 4a1b2 describe behaviour which depends on UE implementation; the "lower case letter" identifies a step sequence which takes place depending on how the UE sends the PDN CONNECTIVITY REQUEST message.
	-
	-

	4a1a1
	IF pc_AttachWithoutPDN THEN

The UE transmit an RRCConnectionSetupComplete-NB message and a CONTROL PLANE SERVICE REQUEST message not containing user data (there is not yet a PDN) and containing a PDN CONNECTIVITY REQUEST message.
	-->
	RRC: RRCConnectionSetupComplete-NB

NAS: CONTROL PLANE SERVICE REQUEST

NAS: PDN CONNECTIVITY REQUEST

	4a1b1
	The UE transmit an RRCConnectionSetupComplete-NB message and a CONTROL PLANE SERVICE REQUEST message not containing user data (there is not yet a PDN) not containing a PDN CONNECTIVITY REQUEST message.
	-->
	RRC: RRCConnectionSetupComplete-NB

NAS: CONTROL PLANE SERVICE REQUEST

	4a1b2
	The UE transmits a PDN CONNECTIVITY REQUEST message.
	-->
	RRC: ULInformationTransfer-NB
NAS: PDN CONNECTIVITY REQUEST

	4a2
	The SS transmits an ACTIVATE DEFAULT EPS BEARER CONTEXT REQUEST message.
	<--
	RRC: DLInformationTransfer-NB

NAS:

ACTIVATE DEFAULT EPS BEARER CONTEXT REQUEST

	4a3
	The UE transmits an ACTIVATE DEFAULT EPS BEARER CONTEXT ACCEPT message.
	-->
	RRC: ULInformationTransfer-NB
NAS:ACTIVATE DEFAULT EPS BEARER CONTEXT ACCEPT

	4a4
	The UE send an ESM DATA TRANSPORT message containing user data.
	-->
	RRC: ULInformationTransfer-NB
TC: ESM DATA TRANSPORT

	4b1
	ELSE (NON pc_AttachWithoutPDN)

The UE transmit an RRCConnectionSetupComplete-NB message and a CONTROL PLANE SERVICE REQUEST message containing user data encapsulated in an ESM DATA TRANSPORT message.
	-->
	RRC: RRCConnectionSetupComplete-NB

NAS: CONTROL PLANE SERVICE REQUEST

NAS: ESM DATA TRANSPORT


8.1.5.X2.4
Specific message contents

Editor's Note:
Message contents is not complete and is FFS.

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

Table 8.1.5.X2.4-1: PDN CONNECTIVITY REQUEST (steps 3a1, 3b2a1, 3b2b3, table 8.1.5.X2.3-1)

	Derivation Path: Table 4.7.3-20

	Information Element
	Value/remark
	Comment
	Condition

	Access point name
	Any allowed value
	The UE includes an APN.
	

	
	Not present
	
	


Table 8.1.5.X2.4-2: Message ACTIVATE DEFAULT EPS BEARER CONTEXT REQUEST (step 4, table 8.1.5.X2.3-1)

	Derivation path: 

Table 4.7.3-6 with condition IMS_PDN_ConnEstab for ADD_IMS and NOT IMS_PDN_ConnEstab else and 

table 4.6.1-8 with condition AM-DRB-ADD(1) for ADD_IMS or with condition AM-DRB-ADD(8) else

	Information Element
	Value/Remark
	Comment
	Condition

	EPS bearer identity
	'0101'B
	arbitrary value used for PDN connectivity being maintained during the test case
	

	EPS bearer identity
	'1100'B
	arbitrary value used for additional non-IMS PDN connectivity
	

	Procedure transaction identity
	PTI-1
	SS re-uses the particular PTI defined by UE for this present additional PDN connectivity request procedure
	


Table 8.1.5.X2.4-3: Message ACTIVATE DEFAULT EPS BEARER CONTEXT ACCEPT (step 6, table 8.1.5.X2.3-1)

	Derivation path: Table 4.7.3-4

	Information Element
	Value/Remark
	Comment
	Condition

	EPS bearer identity
	The same value as used in ACTIVATE DEFAULT EPS BEARER CONTEXT REQUEST
	
	

	Procedure transaction identity
	0
	No procedure transaction identity assigned
	


8.1.5.X3
Generic Test Procedure for UE initiated release of PDN connectivity AttachWithout PDN (NB-IoT UE Connected mode)

8.1.5.X3.1
Initial conditions

-
1 NB-IoT cell, default parameters.

-
The procedure shall be performed under ideal radio conditions as defined in clause [Y]

User Equipment:

- 
The UE is in NB-IoT UE Connected mode, NB-IoT UE Test Mode Activated (State 2A-NB) with at least one PDN conectivity established.

-
pc_AttachWithoutPDN=TRUE

8.1.5.X3.2
Definition of system information messages

The default system information messages are used with the exception that SystemInformationBlockType1-NB indicates support of attach without PDN (pc_AttachWithoutPDN-Connectivity-r13 set to TRUE).

8.1.5.X3.3
Procedure

Table 8.1.5.X3.3-1: UE initiated Release of PDN connectivity

	St
	Procedure
	Message Sequence

	
	
	U - S
	Message

	1
	The UE transmits a PDN DISCONNECT REQUEST
	-->
	RRC: ULInformationTransfer
PDN DISCONNECT REQUEST

	2
	The SS transmits a DEACTIVATE EPS BEARER CONTEXT REQUEST message.
	<--
	RRC: DLInformationTransfer-NB
NAS: DEACTIVATE EPS BEARER CONTEXT REQUEST

	3
	The UE transmits a DEACTIVATE EPS BEARER CONTEXT ACCEPT message.
	-->
	RRC: ULInformationTransfer
DEACTIVATE EPS BEARER CONTEXT ACCEPT


8.1.5.X3.4
Specific message contents

Editor's Note:
Message contents is not complete and is FFS.

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

Table 8.1.5.X3.4-1: PDN DISCONNECT REQUEST (step 1) 

	Derivation Path: TS 36.508 Table 4.7.3-22

	Information Element
	Value/remark
	Comment
	Condition

	EPS bearer identity
	‘0000’
	"no EPS bearer identity assigned"
	

	Procedure transaction identity
	PTI-1
	UE assigns a particular PTI not yet used between 1 and 254
	

	Linked EPS bearer identity
	(bearer identity as handed over at step 1)
	
	


Table 8.1.5.X3.4-2: DEACTIVATE EPS BEARER CONTEXT REQUEST (step 2)

	Derivation Path: TS 36.508 Table 4.7.3-12

	Information Element
	Value/remark
	Comment
	Condition

	EPS bearer identity
	(same as in Linked EPS bearer identity of step 9)
	
	

	Procedure transaction identity
	PTI-1
	SS re-uses the particular PTI defined by UE for this present PDN disconnection procedure.
	UE-INITIATED

	ESM cause
	00100100
	regular deactivation
	


Table 8.1.5.X3.4-3: DEACTIVATE EPS BEARER CONTEXT ACCEPT (step 3)

	Derivation Path: TS 36.508 Table 4.7.3-11

	Information Element
	Value/remark
	Comment
	Condition

	EPS bearer identity
	(same as in DEACTIVATE EPS BEARER CONTEXT REQUEST of step 10)
	The same value as the value set in DEACTIVATE EPS BEARER CONTEXT REQUEST message.
	

	Procedure transaction identity
	0
	No procedure transaction identity assigned
	


8.1.5.X4
Generic Test Procedure for network initiated release of PDN connectivity AttachWithout PDN (NB-IoT UE Connected mode), NB-IoT UE Test Mode Activated

8.1.5.X4.1
Initial conditions

-
1 NB-IoT cell, default parameters.

-
The procedure shall be performed under ideal radio conditions as defined in clause [Y]

User Equipment:

- 
The UE is in NB-IoT UE Connected mode, NB-IoT UE Test Mode Activated (State 2A-NB) with at least one PDN conectivity established.

-
pc_AttachWithoutPDN=TRUE

8.1.5.X4.2
Definition of system information messages

The default system information messages are used with the exception that SystemInformationBlockType1-NB indicates support of attach without PDN (pc_AttachWithoutPDN-Connectivity-r13 set to TRUE).

8.1.5.X4.3
Procedure

Table 8.1.5.X4.3-1: Network initiated Release of PDN connectivity

	St
	Procedure
	Message Sequence

	
	
	U - S
	Message

	1
	SS releases the PDN connectivity by transmitting a DEACTIVATE EPS BEARER CONTEXT REQUEST message.
	<--
	RRC: DLInformationTransfer-NB

NAS: DEACTIVATE EPS BEARER CONTEXT REQUEST

	2
	The UE transmits a DEACTIVATE EPS BEARER CONTEXT ACCEPT message.
	-->
	RRC: ULInformationTransfer-NB

NAS: DEACTIVATE EPS BEARER CONTEXT ACCEPT


8.1.5.X4.4
Specific message contents

Editor's Note:
Message contents is not complete and is FFS.

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

Table 8.1.5.X4.4-1: DEACTIVATE EPS BEARER CONTEXT REQUEST (step 1)

	Derivation Path: TS 36.508 Table 4.7.3-12

	Information Element
	Value/remark
	Comment
	Condition

	EPS bearer identity
	(identity of default EPS bearer associated with the PDN to be released)
	
	

	ESM cause
	00011010
	Insufficient resources
	

	T3396
	Deactivated
	
	


Table 8.1.5.X4.4-2: DEACTIVATE EPS BEARER CONTEXT ACCEPT (step 2)

	Derivation Path: TS 36.508 Table 4.7.3-11

	Information Element
	Value/remark
	Comment
	Condition

	EPS bearer identity
	(same as in DEACTIVATE EPS BEARER CONTEXT REQUEST of step 10)
	The same value as the value set in DEACTIVATE EPS BEARER CONTEXT REQUEST message.
	

	Procedure transaction identity
	0
	No procedure transaction identity assigned
	


8.1.5.X5
Generic Test Procedure for release of PDN connectivity AttachWithout PDN (NB-IoT UE Connected mode), NB-IoT UE Test Mode Activated

8.1.5.X5.1
Initial conditions

-
1 NB-IoT cell, default parameters.

-
The procedure shall be performed under ideal radio conditions as defined in clause [Y]

User Equipment:

- 
The UE is in NB-IoT UE Connected mode, NB-IoT UE Test Mode Activated (State 2A-NB) with at least one PDN conectivity established.

-
pc_AttachWithoutPDN=TRUE

8.1.5.X5.2
Definition of system information messages

The default system information messages are used with the exception that SystemInformationBlockType1-NB indicates support of attach without PDN (pc_AttachWithoutPDN-Connectivity-r13 set to TRUE).

8.1.5.X5.3
Procedure

Table 8.1.5.X5.3-1: Release of PDN connectivity

	St
	Procedure
	Message Sequence

	
	
	U - S
	Message

	-
	EXCEPTION: Steps 1a1 and 1b2 describe behaviour that depends on UE implementation; the "lower case letter" identifies a step sequence which may take place depending on whether the UE is configured to do Attach Without PDN or not.
	-
	-

	1a1
	IF pc_AttachWithoutPDN THEN

SS starts timer 60 sec
	-
	-

	1a2
	The 'Generic Test Procedure for UE initiated release of PDN connectivity (NB-IoT UE Connected mode)' specified in TS 36.508 [18], clause 8.1.5.X3 takes place
	-->
	-

	1a3
	SS stops 60 sec timer
	-
	-

	1b1
	60 sec timer expires
	-
	-

	1b2
	The 'Generic Test Procedure for network initiated release of PDN connectivity (NB-IoT UE Connected mode)' specified in TS 36.508 [18], clause 8.1.5.X4 takes place
	-
	-


8.1.5.X5.4
Specific message contents

Editor's Note:
Message contents is not complete and is FFS.

8.1.5.X6
Generic Test Procedure establishment of additional PDN connectivity (NB-IoT UE Connected mode)

8.1.5.X6.1
Initial conditions

-
1 NB-IoT cell, default parameters.

-
The procedure shall be performed under ideal radio conditions as defined in clause [Y]

User Equipment:

- 
The UE is in NB-IoT UE Connected mode (State 2-NB) or NB-IoT UE Test Mode Activated (State 2A-NB) with at least one PDN conectivity established.

-
pc_AttachWithoutPDN=TRUE

8.1.5.X6.2
Definition of system information messages

The default system information messages are used with the exception that SystemInformationBlockType1-NB indicates support of attach without PDN (pc_AttachWithoutPDN-Connectivity-r13 set to TRUE).

8.1.5.X6.3
Procedure

Table 8.1.5.X6.3-1: Establishment of additional PDN connectivity (NB-IoT UE Connected mode)

	St
	Procedure
	Message Sequence

	
	
	U - S
	Message

	1
	The UE transmits a PDN CONNECTIVITY REQUEST message to request an additional PDN.
	-->
	RRC: ULInformationTransfer-NB
NAS: PDN CONNECTIVITY REQUEST

	2
	SS sends an ACTIVATE EPS BEARER CONTEXT REQUEST message.
	<--
	RRC: DLInformationTransfer-NB

NAS: ACTIVATE EPS BEARER CONTEXT REQUEST

	3
	The UE transmits an ACTIVATE EPS BEARER CONTEXT ACCEPT message.
	-->
	RRC: ULInformationTransfer-NB

NAS: ACTIVATE EPS BEARER CONTEXT ACCEPT


8.1.5.X6.4
Specific message contents

Editor's Note:
Message contents is not complete and is FFS.

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