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23.1.2
CIoT Optimization / Control Plane / MT and MO SMS Data Transfer
23.1.2.1
Test Purpose (TP)

(1)

with { UE with CIoT Optimization and with SMS data configured }
ensure that {

  when { when a MO SMS is triggered }

  then { performs RRC connection establishment by transmitting RRCConnectionRequest, and RRCConnectionSetupComplete message including CONTROL PLANE SERVICE REQUEST message, with data service type="mobile originating request" }

}

(2)

with { UE with CIoT Optimization, with SMS data configured and in RRC Connected state }

ensure that {

  when { when the network transmits SMS data in a DOWNLINK NAS TRANSPORT message }

    then { the UE receives the SMS data }

            }

(3)

with { UE with CIoT Optimization, with SMS data configured and in RRC Connected state }

ensure that {

  when { MO SMS is triggered the UE }

    then { UE transmits an UPLINK NAS TRANSPORT message containing the SMS data}

            }

23.1.2.2
Conformance requirements

References: The conformance requirements covered in the present TC are specified in: TS 24.301, clauses 5.3.15. [TS 24.301 5.3.15]

CIoT EPS optimizations provide improved support of small data and SMS transfer. A UE supporting CIoT EPS optimizations can indicate the CIoT network behaviour the UE can support and prefer to use during attach or tracking area updating procedure (see 3GPP TS 23.401 [10]). The UE may indicate the support for control plane CIoT EPS optimization, user plane CIoT EPS optimization, EMM-REGISTERED without PDN connection, S1-U data transfer and header compression (see subclause 9.9.3.34). The UE may also request to use SMS transfer without combined attach procedure during the attach procedure. Furthermore, the UE may, separately from the indication of support, indicate preference for control plane CIoT EPS optimization or user plane CIoT EPS optimization (see subclause 9.9.3.0B). The indication of preference is also considered as the request to use. 

The UE can be in NB-S1 mode or WB-S1 mode when requesting the use of CIoT EPS optimizations during an attach or tracking area updating procedure. A UE in NB-S1 mode always indicates support for control plane CIoT EPS optimization. A UE in NB-S1 mode can also request SMS transfer without combined procedure by using the normal attach or tracking area updating procedure (see subclause 5.5.1 and 5.5.3).

In NB-S1 mode, the UE, when requesting the use of CIoT EPS optimization, does not:

-
request an attach for emergency bearer services procedure;

-
request an attach procedure for initiating a PDN connection for emergency bearer services with attach type not set to "EPS emergency attach"; or

-
indicate voice domain preference and UE's usage setting.

The network does not indicate to the UE support of emergency bearer services when the UE is in NB-S1 mode (see subclause 5.5.1.2.4 and 5.5.3.2.4).

The control plane CIoT EPS optimization enables support of efficient transport of user data (IP, non-IP) or SMS messages over control plane via the MME without triggering data radio bearer establishment. The support of control plane CIoT EPS optimization is mandatory for the network in NB-S1 mode and optional in WB-S1 mode. Optional header compression of IP data can be applied to IP PDN type PDN connections that are configured to support header compression.

The user plane CIoT EPS optimization enables support for change from EMM-IDLE mode to EMM-CONNECTED mode without the need for using the service request procedure (see subclause 5.3.1.3).

If the UE indicates support of EMM-REGISTERED without PDN connection in the attach request, the UE may include an ESM DUMMY MESSAGE instead of a PDN CONNECTIVITY REQUEST message as part of the attach procedure. If the EMM-REGISTERED without PDN connection  is supported by the network, the UE and the network can at any time release all the PDN connections and the UE still remains EPS attached.

NOTE:
For both the UE and the network, the term "EMM-REGISTERED without PDN connection" is equivalent to the term "EPS attach without PDN connectivity" as specified in 3GPP TS 23.401 [10].

In NB-S1 mode, if the UE indicates "SMS only" during a normal attach or tracking area updating procedure, the MME supporting CIoT EPS optimisations provides SMS so that the UE is not required to perform a combined attach or tracking area updating procedure.

If the UE supports user plane CIoT EPS optimization, it shall also support S1-U data transfer.

If the UE indicates support of one or more CIoT EPS optimizations and the network supports one or more CIoT EPS optimizations and decides to accept the attach or tracking area update request, the network indicates the supported CIoT EPS optimizations to the UE per TAI list when accepting the UE request. Network indication of support is interpreted by the UE as the acceptance to use the respective feature. After completion of the attach or tracking area updating procedure, the UE and the network can then use the accepted CIoT EPS optimizations for the transfer of user data (IP, non-IP and SMS).

If the UE and the network support both the control plane CIoT EPS optimization and S1-U data transfer, then when receiving the UE's request for a PDN connection, the MME decides whether the PDN connection should be SCEF PDN connection or SGi PDN connection as specified in 3GPP TS 23.401 [10]:

-
if SCEF PDN connection is to be established for non-IP data type, the MME shall include Control plane only indication for the requested PDN connection; 

-
if SGi PDN connection is to be established and existing SGi PDN connections for this UE were established with Control plane only indication, the MME shall include Control plane only indication for the newly requested SGi PDN connection;

-
if SGi PDN connection is to be established and existing SGi PDN connections for this UE were established without Control plane only indication, the MME shall not include Control plane only indication for the newly requested SGi PDN connection; and

-
if SGi PDN connection is to be established and no SGi PDN connection for this UE exists, the MME determine whether to include Control plane only indication for the requested SGi PDN connection based on local policies, the UE's preferred CIoT network behaviour and the supported CIoT network behaviour.

If the network supports user plane CIoT EPS optimization, it shall also support S1-U data transfer.

Broadcast system information may provide information about support of CIoT EPS optimizations (see 3GPP TS 36.331 [22]). At reception of new broadcast system information, the lower layers deliver it to the EMM layer in the UE. The information provided by lower layers is per PLMN and used by the UE to determine whether certain CIoT EPS optimizations are supported in the cell.

The UE shall not attempt to use CIoT EPS optimizations which are indicated as not supported.

In NB-S1 mode, when the UE requests the lower layer to establish a RRC connection and the UE requests the use of EMM-REGISTERED without PDN connection or user plane CIoT EPS optimization, the UE shall pass an indication of the requested CIoT EPS optimizations to the lower layers. If the UE requests the use of S1-U data transfer without user plane CIoT optimization, then the UE shall also pass an indication of user plane CIoT EPS optimization to lower layers.

In WB-S1 mode, when the UE requests the lower layer to establish a RRC connection and the UE requests the use of EMM-REGISTERED without PDN connection, control plane CIoT EPS optimization or user plane CIoT EPS optimization, the UE shall pass an indication of the requested CIoT EPS optimizations to the lower layers.

23.1.2.3
Test description

23.1.2.3.1
Pre-test conditions

System Simulator:

-
Cell 1.

-
System information combination 1 as defined in TS 36.508 [18] clause 4.4.3.1 is used in Cell 1;

UE:

px_SMSTransport_CP_CIoT is true.

Preamble:

-
The UE shall be in Loopback Activation state 3A-CP using the UE TEST LOOP MODE H

23.1.2.3.2
Test procedure sequence

Table 23.1.2.3.2-1: Main behaviour

	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	1
	The SS transmits a CLOSE UE TEST LOOP message to close the UE test loop mode for SMS transfer (2 transmissions; 60 sec delay).
	<--
	RRC: DLInformationTransfer
TC: CLOSE UE TEST LOOP
	-
	-

	2
	The UE transmits a CLOSE UE TEST LOOP COMPLETE message to confirm that loopback is activated.
	-->
	RRC: ULInformationTransfer

TC: CLOSE UE TEST LOOP COMPLETE
	-
	-

	3
	SS transmits a DOWNLINK NAS TRANSPORT message containing downlink user data (SMS).
	<--
	RRC: DL InformationTransfer
NAS: DOWNLINK NAS TRANSPORT
	-
	-

	3A
	The UE transmits a CP-ACK encapsulated in an UPLINK NAS TRANSPORT message.
	-->
	NAS: UPLINK NAS TRANSPORT
	-
	-

	3B
	The UE transmits a CP-DATA containing an RP-ACK RPDU encapsulated in an UPLINK NAS TRANSPORT message.
	-->
	NAS: UPLINK NAS TRANSPORT
	-
	-

	3C
	The SS transmits a CP-ACK encapsulated in a DOWNLINK NAS TRANSPORT message to the UE.
	<--
	NAS: DOWNLINK NAS TRANSPORT
	-
	-

	4
	The SS transmits an RRCConnectionRelease
	<--
	RRC: RRCConnectionRelease
	-
	-

	5
	Wait for the time set in the CLOSE UE TEST LOOP step 1 to expire.
	-
	-
	-
	-

	6
	Check: Does the UE transmit an RRCConnectionRequest message?
	-->
	RRC: RRCConnectionRequest
	1
	P

	7
	SS transmits an RRCConnectionSetup message.
	<--
	RRC: RRCConnectionSetup
	-
	-

	8
	Check: Does the UE transmit an RRCConnectionSetupComplete message and a CONTROL PLANE SERVICE REQUEST message, data service type="mobile originating request", integrity protected and partially ciphered and including the SMS in the NAS message container IE?
	-->
	RRC: RRCConnectionSetupComplete

NAS: CONTROL PLANE SERVICE REQUEST

	2
	P

	8A
	The SS transmits a SERVICE ACCEPT message.
	<--
	RRC: DLInformationTransfer

NAS: SERVICE ACCEPT
	
	

	8B
	The SS transmits a CP-ACK encapsulated in a DOWNLINK NAS TRANSPORT message.
	<--
	NAS: DOWNLINK NAS TRANSPORT
	-
	-

	8C
	The SS transmits a CP-DATA containing an RP-ACK RPDU encapsulated in a DOWNLINK NAS TRANSPORT message
	<--
	NAS: DOWNLINK NAS TRANSPORT
	-
	-

	8D
	The UE transmits a CP-ACK encapsulated in an UPLINK NAS TRANSPORT message.
	-->
	NAS: UPLINK NAS TRANSPORT
	-
	-

	9
	Check: Does the UE send an UPLINK NAS TRANSPORT message containing SMS, matching the SMS sent in step 3?
	-->
	RRC: ULInformationTransfer
NAS: UPLINK NAS TRANSPORT
	1,3
	P

	9A
	The SS transmits a CP-ACK encapsulated in a DOWNLINK NAS TRANSPORT message.
	<--
	NAS: DOWNLINK NAS TRANSPORT
	-
	-

	9B
	The SS transmits a CP-DATA containing an RP-ACK RPDU encapsulated in a DOWNLINK NAS TRANSPORT message
	<--
	NAS: DOWNLINK NAS TRANSPORT
	-
	-

	9C
	The UE transmits a CP-ACK encapsulated in an UPLINK NAS TRANSPORT message.
	-->
	NAS: UPLINK NAS TRANSPORT
	-
	-

	10
	The SS transmits DEACTIVATE TEST MODE message to deactivate the test mode H.
	<--
	RRC: DLInformationTransfer
TC: DEACTIVATE TEST MODE
	-
	-

	11
	The UE transmits an DEACTIVATE TEST MODE COMPLETE message.
	-->
	RRC: ULInformationTransfer
TC: DEACTIVATE TEST MODE COMPLETE
	-
	-

	12
	The SS transmits an RRCConnectionRelease message.
	<--
	RRCConnectionRelease
	-
	-


23.1.2.3.3
Specific message contents

Table 23.1.2.3.3-1: SystemInformationBlockType2 (preamble and all steps Table 23.1.2.3.2-1)
	Derivation Path: 36.508 clause 4.4.3.3-1

	Information Element
	Value/remark
	Comment
	Condition

	SystemInformationBlockType2 ::= SEQUENCE {
	
	
	

	  cIoT-EPS-OptimisationInfo-r13 SEQUENCE (SIZE (1.. maxPLMN-r11)) OF SEQUENCE {
	
	
	

	    up-CIoT-EPS-Optimisation-r13
	false
	
	

	  }
	
	
	


Table 23.1.2.3.3-2: Message CLOSE UE TEST LOOP (step 1, Table 23.1.2.3.2-1)

	Derivation path: TS 36.508 [18], table 4.7A-3

	Information Element
	Value/Remark
	Comment
	Condition

	UE test loop mode
	'00000111'B
	UE test loop mode H setup (SMS)
	

	Operation mode and repetitions
	
	
	

	  M0
	'0'B
	data is returned in uplink at the SMC SAP
	

	  R6..R0
	'0000010'B
	2

The received DL message in uplink shall be looped back 2 times
	

	Uplink data delay
	'00111100'B
	T_delay_modeG timer=60 sec

0..255 seconds (binary coded, T7 is most significant bit and T0 least significant bit)
	


Table 23.1.2.3.3-3: Message DOWNLINK NAS TRANSPORT (step 3, Table 23.1.2.3.2-1)

	Derivation path: TS 36.508 [18], Table 4.7.2-12A

	Information Element
	Value/Remark
	Comment
	Condition

	NAS message container
	An arbitrary value
	Short message protocol message (i.e. CP-DATA) as defined in subclause 7.2 in 3GPP TS 24.011 [54] carrying a TPDU (Note1).
	

	NOTE 1:
The TPDU may be a random bit sequence or a TPDU as defined in subclause 9.2 in 3GPP TS 23.040[55].


Table 23.1.2.3.3-4: Message UPLINK NAS TRANSPORT (step 9, Table 23.1.2.3.2-1)

	Derivation path: TS 36.508 [18], Table 8.2.30

	Information Element
	Value/Remark
	Comment
	Condition

	NAS message container
	The same TPDU (Note 1) sent in DOWNLINK NAS TRANSPORT Table 23.1.2.3.2-1
	
	

	NOTE 1:
The TPDU may be a random bit sequence or a TPDU as defined in subclause 9.2 in 3GPP TS 23.040[55].


Table 23.1.2.3.3-5: Message DOWNLINK NAS TRANSPORT (step 3, Table 23.1.2.3.2-1)

	Derivation Path: 36.508 clause 4.7.2-12A

	Information Element
	Value/remark
	Comment
	Condition

	NAS message container
	 CP-DATA
	
	


Table 23.1.2.3.3-6: Message CP-DATA (step 3, Table 23.1.2.3.2-1)

	Derivation Path: 36.508 clause 6.6A.1-2

	Information Element
	Value/remark
	Comment
	Condition

	CP-User data
	RP-DATA
	
	


Table 23.1.2.3.3-7: Message UPLINK NAS TRANSPORT (step 3A, Table 23.1.2.3.2-1)

	Derivation Path: 36.508 clause 4.7.2-27A

	Information Element
	Value/remark
	Comment
	Condition

	NAS message container
	CP-ACK
	
	


Table 23.1.2.3.3-8: Message UPLINK NAS TRANSPORT (step 3B, Table 23.1.2.3.2-1)

	Derivation Path: 36.508 clause 4.7.2-27A

	Information Element
	Value/remark
	Comment
	Condition

	NAS message container
	CP-DATA
	
	


Table 23.1.2.3.3-9: Message CP-DATA (step 3B, Table 23.1.2.3.2-1)

	Derivation Path: 36.508 clause 6.6A.1-2

	Information Element
	Value/remark
	Comment
	Condition

	CP-User data
	RP-ACK
	
	


Table 23.1.2.3.3-10: Message DOWNLINK NAS TRANSPORT (step 3C, Table 23.1.2.3.2-1)

	Derivation Path: 36.508 clause 4.7.2-12A

	Information Element
	Value/remark
	Comment
	Condition

	NAS message container
	CP-ACK
	
	


Table 23.1.2.3.3-11: Message UPLINK NAS TRANSPORT (steps 8, 9, Table 23.1.2.3.2-1)

	Derivation Path: 36.508 clause 4.7.2-27A

	Information Element
	Value/remark
	Comment
	Condition

	NAS message container
	CP-DATA
	
	


Table 23.1.2.3.3-12: Message CP-DATA (steps 8, 9, Table 23.1.2.3.2-1)

	Derivation Path: 36.508 clause 6.6A.1-2

	Information Element
	Value/remark
	Comment
	Condition

	CP-User data
	RP-DATA
	
	


Table 23.1.2.3.3-13: Message DOWNLINK NAS TRANSPORT (steps 8B, 9A, Table 23.1.2.3.2-1)

	Derivation Path: 36.508 clause 4.7.2-12A

	Information Element
	Value/remark
	Comment
	Condition

	NAS message container
	CP-ACK
	
	


Table 23.1.2.3.3-14: Message DOWNLINK NAS TRANSPORT (steps 8C, 9B, Table 23.1.2.3.2-1)

	Derivation Path: 36.508 clause 4.7.2-12A

	Information Element
	Value/remark
	Comment
	Condition

	NAS message container
	CP-DATA
	
	


Table 23.1.2.3.3-15: Message CP-DATA (steps 8C, 9B, Table 23.1.2.3.2-1)

	Derivation Path: 36.508 clause 6.6A.1-2

	Information Element
	Value/remark
	Comment
	Condition

	CP-User data
	RP-ACK
	
	


Table 23.1.2.3.3-16: Message UPLINK NAS TRANSPORT (steps 8D, 9C, Table 23.1.2.3.2-1)

	Derivation Path: 36.508 clause 4.7.2-27A

	Information Element
	Value/remark
	Comment
	Condition

	NAS message container
	CP-ACK
	
	


