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<START OF FIRST MODIFIED SECTION>
1
Scope

The present document specifies the protocol and signalling conformance testing in TTCN-3 for the 3GPP UE at the UE‑E-UTRAN radio interface.

The following TTCN test specification and design considerations can be found in the present document:

-
the test system architecture;

-
the overall test suite structure;

-
the test models and ASP definitions;

-
the test methods and usage of communication ports definitions;

-
the test configurations;

-
the design principles and assumptions;

-
TTCN styles and conventions;

-
the partial PIXIT proforma;

-
the test suites.

The Abstract Test Suites designed in the document are based on the test cases specified in prose (3GPP TS 36.523‑1 [1]). The applicability of the individual test cases is specified in the test ICS proforma specification (3GPP TS 36.523‑2 [1]).

The present document is valid for TTCN development for LTE, LTE-Advanced and LTE-Advanced Pro (including NB-IoT) UE conformance test according to 3GPP Releases starting from Release 8 up to the Release indicated on the cover page of the present document.
In the remainder of the present document, unless explicitly stated otherwise, the term E-UTRA(N) implicitly refers to the Wideband part of E-UTRA(N) known as WB-E-UTRA(N). The Narrowband part of E-UTRA(N) is always explicitly referred to as NB-IoT. 
<END OF FIRST MODIFIED SECTION>

<START OF NEXT MODIFIED SECTION>
4
E-UTRAN/SAE system architecture and test models

4.1
Test system architecture

4.1.1
General system architecture

The general system architecture is shown in figure 4.1.1-1.
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Figure 4.1.1-1: Architecture of system simulator

The scope of the present document is the TTCN-3 implementation of conformance tests. Specifications and definitions of the present document affect the codec and the system adaptor (SA). Test control and logging are out of scope as well as the interface between the TTCN-3 generated code and the system adaptor which can be either standardised TRI or proprietary.

The main assumptions regarding the system architecture are:

-
TTCN-3 code runs on the host system only:

-
No TTCN-3 components are downloaded to system simulator HW.

-
Layer 2 tests (MAC, RLC) are controlled by appropriate configuration primitives in TTCN-3 but neither layer 2 nor parts of it are implemented in TTCN-3; the system simulator performs low layer procedure autonomously but all system simulator implementations shall result in the same test pattern at the air interface.

-
Proprietary interfaces e.g. instead of the TRI are not considered in the test model.

-
The timing considerations of the conformance tests shall be supported by appropriate timing information (e.g. system frame number) provided from/to the system simulator rather than by timing measurements in TTCN‑3.

4.1.2
Component architecture

For E-UTRAN conformance tests each access technology (RAT) is hosted by a separate TTCN-3 parallel component (PTC):

-
E-UTRAN.

-
UTRAN.

-
GERAN.

-
Other technologies like 3GPP2 UTRAN.

The PTCs are controlled by the TTCN-3 master test component (MTC) which:

-
is independent from the RAT;

-
may host the upper tester for MMI and AT commands;

-
creates, synchronises and terminates the PTCs;

-
starts and terminates test cases.

Figure 4.1.2-1 shows this component architecture for a E-UTRAN and UTRAN scenario.
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Figure 4.1.2-1:E-UTRAN-UTRAN component model

According to this model there are different interfaces to be considered:

MTC - PTC:

-
common synchronisation of PTCs;

-
upper tester primitives.

MTC - System Interface:

-
upper tester primitives.

PTC - PTC:

-
primitives containing information for IRAT handover.

PTC - System Interface:

-
primitives containing peer-to-peer message;

-
configuration primitives.

4.2
E-UTRAN test models

<TEXT SKIPPED HERE>
4.5
Generic WLAN Test Model

The generic WLAN test model is applicable for IMS over WLAN testing, as well as for E-UTRAN/UTRAN-WLAN interworking testing.  The TTCN and SS implementations emulate an untrusted Non-3GPP IP Access as specified in TS 23.402 [63]: There is the WLAN access point (WLAN AP) and the emulation of ePDG and AAA-server.

4.5.1
WLAN Access Point

The WLAN access point emulation is done at the SS with a few configuration parameters provided by TTCN. The following layers need to be supported:

-
Station Management Entity

-
Physical layer:

-
Physical Sublayer  Management Entity

-
Physical layer Convergence procedure

-
Physical Medium Dependent

-
MAC layer:

-
MAC Management Entity

-
MAC sublayer

-
Also contains security services

-
ANQP element and HS 2.0 ANQP Network elements

WLAN security protocol using WPA/WPA2 algorithms shall be supported.

4.5.2
ePDG/AAA-Server Emulation

An IPsec tunnel is established between the UE being in the untrusted network and the ePDG: Establishment, maintenance and release of the IPsec tunnel requires IP signalling between the tunnel end-points (UE, ePDG) according to RFC 5996 [64] and TS 33.402 [25]. IP data between the UE and the emulated 3GPP network is transferred through the IPsec tunnel by using UDP Encapsulation of IPsec ESP Packets according to RFC 3948 [65].

Figure 4.5.2-1 shows the principle of the IPsec tunnel. Note that the IP addresses of 3GPP and non-3GPP network shall be different.
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Figure 4.5.2-1: IPsec tunnel for untrusted Non-3GPP IP Access to 3GPP network

During establishment of the IPsec tunnel, parameters for authentication and authorization (EAP AKA) are exchanged between the ePDG and the AAA-server (see TS 33.402 [25] clause 8).

The means for establishment, maintenance and release of the IPsec tunnel shall be provided by the SS.  The TTCN does not deal with IKE messages as such. In addition to the IP test model of clause 4.2.4 there are the following requirements for SS implementation:

-
IPsec tunnelling according to RFC 5996 [64] (IKEv2) and RFC 3948 [65]

-
Emulation of EAP AKA according to RFC 4187 [66] i.e. interworking between IPsec (ePDG) and emulated AAA-server

The enhancement of the common IP test model of clause 4.2.4 is shown in figure 4.5.2-2.
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Figure 4.5.2-2: Generic WLAN Test Model

Further implementation requirements:

IPsec tunnel handling is controlled by the TTCN with static parameters

-
DNS for dynamic selection of the ePDG is handled in the TTCN according to the common IP test model

-
DHCP and ICMPv6 can be handled in the TTCN when needed (as for E-UTRA or UTRAN)

-
IMS SIP/SDP signalling is handled in the TTCN as for E-UTRA or UTRAN

-
RTP/RTCP loopback model can be configured in the same way as for E-UTRA

-
Routing of IP packets from and to WLAN is controlled by the DRB-Mux in the same way as for E-UTRA or UTRAN

In the context of the IPsec tunnel, logically two instances of the DRB-Mux can be considered:

-
Uplink

-
lower DRB-Mux to distinguish whether a UDP packet is IKE or ESP data

-
an IKE or ESP packet needs to be routed to the IPsec tunnel

-
upper DRB-Mux to handle IP packets coming out of the IPsec tunnel

-
Downlink

-
upper DRB-Mux to distinguish whether an IP packet shall be sent into the IPsec tunnel

-
lower DRB-Mux to determine routing of IKE/ESP packets (i.e. the packets inside the tunnel)
4A
NB-IoT system architecture and test models

4A.1
Test system architecture
The principles outlined in clause 4.1 apply also to the case of NB-IoT. 

For NB-IoT conformance tests, NB-IoT is considered as a separate radio access technology (RAT) and is hosted by a separate TTCN-3 parallel component (PTC).
4A.2
NB-IoT test models

4A.2.1
Layer 2 test models
FFS
4A.2.2
RRC / NAS test model
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Figure 4A.2.2-1: Test model for NB-IoT RRC/NAS testing

The UE is configured in normal mode. On UE side NAS security (ciphering/integrity) is enabled and ROHC is not configured.  For UP, PDCP and AS security (ciphering/integrity) are enabled.

On the SS Side L1, MAC and RLC are configured in normal mode. They shall perform all of their functions. For SRB0 the DL and UL port is above RLC. For SRB1/SRB1bis the port is above/below the RRC and NAS emulator, which is implemented as a parallel test component. NAS security (integrity/ciphering) is enabled.  For UP, PDCP is configured in normal mode and the DRB port is above PDCP. AS security (ciphering/integrity) is enabled.

The NAS emulator for SRB1/SRB1bis shall provide the ciphering and integrity functionality for the NAS messages. In the UL direction, the SS shall report RRC messages, still containing (where appropriate) the secure and encoded NAS message, to the RRC port. In DL, RRC and NAS messages with same timing information shall be embedded in one PDU after integrity and ciphering for NAS messages.

The UL Scheduling Grant and DL Scheduling Assignments are configured from TTCN over the system control port. 

<END OF MODIFIED SECTION>

<START OF NEXT MODIFIED SECTION>
6
ASP specifications

6.1
General Requirements and Assumptions

The following common requirements affect ASP definitions:

-
The definition of ASPs shall have no impact on the common system architecture or on the performance.

-
The codec implementation is out of scope of the present document.

-
For peer-to-peer PDUs contained in an ASP encoding rules need to be considered acc. to the respective protocol:

-
ASN.1 BER and PER.

-
Tabular notation for NAS PDUs or layer 2 data PDUs.

There are no encoding rules being defined for top level ASP definitions and information exchanged between the test executable and the System Adaptor (SA) only. Instead encoding depends on implementation of the codec and the SA.

There are no encoding rules being defined for ASPs between TTCN-3 components. This is implementation dependent.

Info elements defined in the protocol specifications (e.g. RRC) shall be re-used in configuration ASPs as far as possible.

For optional fields within the configuration ASPs, the following rules will be applied:

-
For ASN.1 fields - these will follow the same rules as defined in the RRC specification [19].

-
For TTCN-3 fields - when the current configuration of an optional field is to be 'kept as it is' then the field will be set to omit.

-
For TTCN-3 fields - when the current configuration of an optional field is to be released/deleted then a separate option is provided in a union. 

6.1.1
IP ASP requirements

6.1.2
Enhancement of IP ASP for handling IMS signalling

The IMS test model handling registration signalling introduces IPsec and SigComp layers into the IP test model in Figure 4.2.5.2-1. The ASP on system port IP_SOCK needs to be enhanced to provide additional configuration/control functions for IPsec and SigComp. The enhanced IP ASP should contain:

1.
Function to clean all IPsec and SigComp configurations and to put the IPsec and SigComp in the initial state.

2.
Function to return SigComp layer a Compartment Id instructing SigComp layer to save the state of a received message which was compressed.

3.
Function to start or stop signalling compression in sending direction (the SS to the UE) of SigComp.

4.
Function to set security parameters (per security association) in IPsec layer.

5.
A flag indicating whether SigComp layer shall be included in the data path when establishing a connection.

6.
A flag indicating whether the received message was compressed by SigComp.

7.
A parameter to point to a compartment used by SigComp to send a message.
6.2
E-UTRAN ASP Definitions
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Figure 6.2-1: E-UTRAN ASP Test Model

6.2.1
Configuration Primitives

Annex D contains the ASP definitions for configurations.

6.2.2
Signalling Primitives

Annex D contains the ASP definitions for configurations.

6.2.3
Co-ordination Messages between NAS Emulation PTC and EUTRA PTC

	TTCN-3 ASP Definition

	Type Name
	SRB_COMMON_REQ

	TTCN-3 Type
	Record

	
Common Part
	TTCN-3 Type
	record

	

CellId
	cell id 

	

RoutingInfo
	SRB0, SRB1, SRB2

	

TimingInfo
	system frame number and sub-frame number or "Now"

	

ControlInfo
	CnfFlag: (normally false)
FollowOnFlag: 

true: Indicates that the message(s) to be sent on the same TTI will follow

NOTE 1:
If the same TimingInfo is not used in the messages to be sent on the same TTI, the SS shall produce an error.
false: Indicates that no more message(s) will follow.

	
Signalling Part
	TTCN-3 Type
	record

	

Rrc
	TTCN-3 Type
	union

	


	omit:
NAS message shall be present; NAS message shall be sent in DLInformationTransfer

present, NAS message present:
(piggybacked) NAS PDU shall be security protected (if necessary) and inserted in RRC PDU's NAS_DedicatedInformation

present, NAS message omit:
(RRC message does not contain NAS information)

	


Ccch
	DL_CCCH_Message as define in TS 36.331 [19], clause 6.2.1

	


Dcch
	DL_DCCH_Message as define in TS 36.331 [19], clause 6.2.1

	

Nas
	TTCN-3 Type
	record

	


	omit:
RRC message shall be present; RRC message does not contain (piggybacked) NAS PDU

present, RRC message omit:
NAS message shall be sent embedded in DLInformationTransfer

present, RRC message present:
NAS message is piggybacked in RRC message
NOTE 2:
In case of RRC message being sent on CCCH or does not have IE NAS_DedicatedInformation NAS message shall be omitted.

	


SecurityProtectionInfo
	security status (if protected with integrity and/or ciphering, if at all)

	


NAS message
	union of all NAS messages define for DL except SECURITY PROTECTED NAS MESSAGE


	TTCN-3 ASP Definition

	Type Name
	SRB_COMMON_IND

	TTCN-3 Type
	Record

	
Common Part
	TTCN-3 Type
	record

	

CellId
	cell id 

	

RoutingInfo
	SRB0, SRB1, SRB2

	

TimingInfo
	system frame number; sub-frame number when PDU has been received

	
Signalling Part
	TTCN-3 Type
	record

	

Rrc
	TTCN-3 Type
	union

	


	omit:
NAS message shall be present; NAS message is received in ULInformationTransfer

present, NAS message present:
NAS_DedicatedInformation contains unstructured and security protected NAS PDU and the NAS message contains the deciphered message in structured format

present, NAS message omit:
(RRC message does not contain NAS information)

	


Ccch
	UL_CCCH_Message as define in TS 36.331 [19], clause 6.2.1

	


Dcch
	UL_DCCH_Message as define in TS 36.331 [19], clause 6.2.1

	

Nas
	TTCN-3 Type
	record

	


	omit
RRC message shall be present; RRC message does not contain (piggybacked) NAS PDU

present, RRC message omit
NAS message has been received in ULInformationTransfer

present, RRC message present
NAS message is piggybacked in RRC message

	


SecurityProtectionInfo
	security status (if protected with integrity and/or ciphering, if at all),

nas count

	


NAS message
	union of all NAS messages define for UL except SECURITY PROTECTED NAS MESSAGE


	TTCN-3 ASP Definition

	Type Name
	NAS_CTRL_REQ

	TTCN-3 Type
	Record

	
Common Part 
	TTCN-3 Type
	record

	

CellId
	cell id

	

RoutingInfo
	(not used for configuration)

	

TimingInfo
	current system frame number; sub-frame number

(always provided by the SS)

	

Result
	Success or error
(in case of error an SS specific error code shall be provided; this will not be evaluated by TTCN but may be useful for validation)

	
Primitive specific Part 
	TTCN-3 Type
	union

	

Security
	Start/Restart

Integrity

Ciphering

NasCountReset

Release

	

NAS Count
	get

set


	TTCN-3 ASP Definition

	Type Name
	NAS_CTRL_CNF

	TTCN-3 Type
	Record

	
Common Part 
	TTCN-3 Type
	record

	

CellId
	cell id

	

RoutingInfo
	(not used for configuration)

	

TimingInfo
	current system frame number; sub-frame number

(always provided by the SS)

	

Result
	Success or error
(in case of error an SS specific error code shall be provided; this will not be evaluated by TTCN but may be useful for validation)

	
Primitive specific Part 
	TTCN-3 Type
	union

	

Security
	(contains no further information)

	

NAS Count
	get

set


6.3
UTRAN ASP Definitions
The UTRAN ASP definitions are specified according to 3GPP TS 34.123 [7], clause 6A.3.
6.3.1
Void
6.3.2
ASPs for Data Transmission and Reception

	TTCN-3 ASP Definition

	Type Name
	U_RLC_AM_REQ

	TTCN-3 Type
	union

	Port
	UTRAN_AM

	RLC_AM_DATA_REQ
	TS 34.123-3, clause 7.3.2.2.34

	RLC_AM_TestDataReq
	TS 34.123-3, clause 7.3.3.1


	TTCN-3 ASP Definition

	Type Name
	U_RLC_AM_IND

	TTCN-3 Type
	union

	Port
	UTRAN_AM

	RLC_AM_DATA_CNF
	TS 34.123-3, clause 7.3.2.2.34

	RLC_AM_DATA_IND
	TS 34.123-3, clause 7.3.2.2.34

	RLC_AM_TestDataInd
	TS 34.123-3, clause 7.3.3.1


	TTCN-3 ASP Definition
	Port
	Defined in

	UTRAN_RLC_AM_REQ
	UTRAN_AM
	TS 34.123-3, clause 7.3.2.2.34

	UTRAN_RLC_AM_IND
	UTRAN_AM
	TS 34.123-3, clause 7.3.2.2.34

	UTRAN_RLC_TR_REQ
	UTRAN_TM
	TS 34.123-3, clause 7.3.2.2.33

	UTRAN_RLC_TR_IND
	UTRAN_TM
	TS 34.123-3, clause 7.3.2.2.33

	UTRAN_RLC_UM_REQ
	UTRAN_UM
	TS 34.123-3, clause 7.3.2.2.35

	UTRAN_RLC_UM_IND
	UTRAN_UM
	TS 34.123-3, clause 7.3.2.2.35

	RRC_DataReq
	UTRAN_Dc
	TS 34.123-3, clause 7.1.2

	RRC_DataReqInd
	UTRAN_Dc
	TS 34.123-3, clause 7.1.2


The Invalid_DL_DCCH_Message type is replaced with:

	Type Name
	Invalid_DL_DCCH_Message

	TTCN-3 Type
	NULL


6.4
GERAN ASP Definitions

6.4.1
ASPs for Control Primitive Transmission

	TTCN-3 ASP Definition

	Type Name
	G_CPHY_CONFIG_REQ

	TTCN-3 Type
	Union

	Port
	GERAN_CL1

	G_CL1_CreateCell_REQ
	TS 34.123-3, clause 7.3.4.3.2.1

	G_CL1_DeleteCell_REQ
	TS 34.123-3, clause 7.3.4.3.2.1

	G_CL1_CreateBasicPhyCh_REQ
	TS 34.123-3, clause 7.3.4.3.2.1

	G_CL1_CreateMultiSlotConfig_REQ
	TS 34.123-3, clause 7.3.4.3.2.1

	G_CL1_DeleteChannel_REQ
	TS 34.123-3, clause 7.3.4.3.2.1

	G_CL1_ChangePowerLevel_REQ
	TS 34.123-3, clause 7.3.4.3.2.1

	G_CL1_CipheringControl_REQ
	TS 34.123-3, clause 7.3.4.3.2.1

	G_CL1_CipherModeModify_REQ
	TS 34.123-3, clause 7.3.4.3.2.1

	G_CL1_ChModeModify_REQ
	TS 34.123-3, clause 7.3.4.3.2.1

	G_CL1_ComingFN_REQ
	TS 34.123-3, clause 7.3.4.3.2.1

	G_CL2_HoldPhyInfo_REQ
	TS 34.123-3, clause 7.3.4.3.2.2

	G_CL1_L1Header_REQ
	TS 34.123-3, clause 7.3.4.3.2.1

	G_CL2_MeasRptControl_REQ
	TS 34.123-3, clause 7.3.4.3.2.2

	G_CL2_NoUAforSABM_REQ
	TS 34.123-3, clause 7.3.4.3.2.2

	G_CL2_ResumeUAforSABM_REQ
	TS 34.123-3, clause 7.3.4.3.2.2

	G_CL2_Release_REQ
	TS 34.123-3, clause 7.3.4.3.2.2

	G_CL1_SetNewKey_REQ
	TS 34.123-3, clause 7.3.4.3.2.1


	TTCN-3 ASP Definition

	Type Name
	G_CPHY_CONFIG_CNF

	TTCN-3 Type
	Union

	Port
	GERAN_CL1

	ComingFN
	RFN

	L1Header
	L1Header

	None
	This choice used when neither of the other choices are selected


	TTCN-3 ASP Definition

	Type Name
	G_CRLC_CONFIG_REQ

	TTCN-3 Type
	Union

	Port
	GERAN_CRLC

	G_CRLC_CreateRLC_MAC_REQ
	TS 34.123-3, clause 7.3.4.3.2.3

	G_CRLC_DeleteRLC_MAC_REQ
	TS 34.123-3, clause 7.3.4.3.2.3

	G_CRLC_DL_TBF_Config_REQ
	TS 34.123-3, clause 7.3.4.3.2.3

	G_CRLC_UL_TBF_Config_REQ
	TS 34.123-3, clause 7.3.4.3.2.3


	TTCN-3 ASP Definition

	Type Name
	G_CRLC_CONFIG CNF

	TTCN-3 Type
	empty record

	Port
	GERAN_CRLC


	TTCN-3 ASP Definition

	Type Name
	G_LLC_CONFIG_REQ

	TTCN-3 Type
	Union

	Port
	GERAN_CLLC

	G_CLLC_Assign_REQ
	TS 34.123-3, clause 7.3.4.3.2.4

	G_CLLC_ReassignLLE_REQ
	See below

	G_CLLC_CreateLLE_REQ
	TS 34.123-3, clause 7.3.4.3.2.4

	G_CLLC_DeleteLLE_REQ
	TS 34.123-3, clause 7.3.4.3.2.4

	G_CLLC_XID_Config_REQ
	See below

	G_CLLC_DoNotCheckSequenceNumber_REQ
	See below


	TTCN-3 ASP Definition

	Type Name
	G_CLLC_CONFIG_CNF

	TTCN-3 Type
	empty record

	Port
	GERAN_CLLC


	ASP Name
	G_CSNDCP_Activate_REQ

	PCO Type
	G_CSAP 

	Comments
	The ASP is used to activate the SNDCP entity 

	Parameter Name
	Parameter Type
	Comments

	sNDCPId
	SNDCPId
	The SNDCP entity identifier of the cell

	lLMEId
	LLMEId
	Logical link management entity Id

	nSAPI
	integer
	The Network Service Access Point Identifier

	sAPI
	SAPI
	LLC SAPI

	PCI_Compression
	INTEGER
	0 - RFC 1144 [54] compress;

1 - RFC 2507 [55] compression;

32 - no compression

	dataCompression
	INTEGER
	0 - ITU-T Recommendation V.42bis [56] compression;

1 - ITU-T Recommendation V.44 [57] compression;

32 - no compression

	nPDUNumberSync
	INTEGER
	0 - Asynchronous

1 - Synchronous

	Detailed Comments
	


	ASP Name
	G_CSNDCP_Activate_CNF

	PCO Type
	G_CSAP 

	Comments
	The ASP is used to get the confirmation of a G_CSNDCP_Activate_REQ 

	Parameter Name
	Parameter Type
	Comments

	sNDCPId
	SNDCPId
	SNDCPentity identifier 

	nSAPI
	NSAPI
	The Network Service Access Point Identifier

	Detailed Comments
	


	ASP Name
	G_CSNDCP_Release_REQ

	PCO Type
	G_CSAP 

	Comments
	This ASP is used to inform that the NSAPI is in use and the acknowledge mode peer to peer LLC operation for the requested SAPI is established. 

	Parameter Name
	Parameter Type
	Comments

	sNDCPId
	SNDCPId
	The SNDCP entity identifier 

	nSAPI
	integer
	The Network Service Access Point Identifier

	Detailed Comments
	


	TTCN-3 ASP Definition

	Type Name
	G_SNDCP_CONFIG_CNF

	TTCN-3 Type
	Record

	Port
	GERAN_CSNDCP


	TTCN-3 ASP Definition

	Type Name
	G_SNDCP_CONFIG_REQ

	TTCN-3 Type
	Union

	Port
	GERAN_CSNDCP

	G_CSNDCP_Activate_REQ
	

	G_CSNDCP_Release_REQ
	


	ASP Name
	G_CLLC_ReassignLLE_REQ

	PCO Type
	G_CSAP

	Comments
	The ASP is used to reassign RLC/MAC entity to the specified LLME identity.

This ASP allows simulation of Intra-SGSN operations in tests.

	Parameter Name
	Parameter Type
	Comments

	lLMEId
	LLMEId
	Logical Layer Management Entity Id

	rLC_MAC_MappingInfo
	integer
	This parameter indicates the RLC/MAC emulation module in the cell, not the cell itself

	tLLI
	TLLI
	


	ASP Name
	G_CLLC_XID_Config_REQ

	PCO Type
	G_CSAP 

	Comments
	The ASP is used to inform the SS of the XID information responded to the UE by TTCN

	Parameter Name
	Parameter Type
	Comments

	lLMEId
	LLMEId
	

	tLLI 
	TLLI
	

	sAPI
	SAPI
	

	xID_Info
	XID_Info
	the XID parameters responded to the UE/MS

	Detailed Comments
	


	ASP Name
	G_CLLC_DoNotCheckSequenceNumber_REQ

	PCO Type
	G_CSAP 

	Comments
	The ASP commands the SS to not check the N(U) sequence number of the next LLC message to be received on the connection specified by the ASP parameters.  The SS should however use this value to update its value of N(U).

	Parameter Name
	Parameter Type
	Comments

	lLMEId
	LLMEId
	The identifier of the cell Logical Layer Management Entity Id

	tLLI 
	TLLI
	

	sAPI
	SAPI
	

	Detailed Comments
	


6.4.2
ASPs for Data Transmission and Reception

	TTCN-3 ASP Definition

	Type Name
	G__L2_DATAMESSAGE_REQ

	TTCN-3 Type
	Union

	Port
	GERAN_L2

	G_L2_UNITDATA_REQ
	TS 34.123-3, clause 7.3.4.3.1.1

	G_L2_Release_REQ
	TS 34.123-3, clause 7.3.4.3.1.1

	G_L2_SYSINFO_REQ
	TS 34.123-3, clause 7.3.4.3.1.1

	G_L2_Paging_REQ
	TS 34.123-3, clause 7.3.4.3.1.1

	G_L2_PagingGPRS_REQ
	TS 34.123-3, clause 7.3.4.3.1.1

	G_L2_DATA_REQ
	TS 34.123-3, clause 7.3.4.3.1.1

	G_L2_GTTP_REQ
	TS 34.123-3, clause 7.3.4.3.1.1


The SysInfoType is replaced with:

	Type Name
	SysInfoMsg

	TTCN-3 Type
	Union

	
	SYSTEMINFORMATIONTYPE1

	
	SYSTEMINFORMATIONTYPE2

	
	SYSTEMINFORMATIONTYPE3

	
	SYSTEMINFORMATIONTYPE4

	
	SYSTEMINFORMATIONTYPE5

	
	SYSTEMINFORMATIONTYPE6

	
	SYSTEMINFORMATIONTYPE13

	
	SYSTEMINFORMATIONTYPE15

	
	SYSTEMINFORMATIONTYPE2bis

	
	SYSTEMINFORMATIONTYPE2ter

	
	SYSTEMINFORMATIONTYPE2quater

	
	SYSTEMINFORMATIONTYPE5bis


	TTCN-3 ASP Definition

	Type Name
	G__L2_DATAMESSAGE_IND

	TTCN-3 Type
	Union

	Port
	GERAN_L2

	G_L2_UNITDATA_IND
	TS 34.123-3, clause 7.3.4.3.1.1

	G_L2_Release_CNF
	TS 34.123-3, clause 7.3.4.3.1.1

	G_L2_Release_IND
	TS 34.123-3, clause 7.3.4.3.1.1

	G_L2_Estab_IND
	TS 34.123-3, clause 7.3.4.3.1.1

	G_L2_GTTP_IND
	TS 34.123-3, clause 7.3.4.3.1.1

	G_L2_DATA_IND
	TS 34.123-3, clause 7.3.4.3.1.1

	G_L2_ACCESS_IND
	TS 34.123-3, clause 7.3.4.3.1.1


	TTCN-3 ASP Definition

	Type Name
	G__RLC_DATAMESSAGE_REQ

	TTCN-3 Type
	Union

	Port
	GERAN_RLC

	G__RLC_ControlMsg_REQ
	TS 34.123-3, clause 7.3.4.3.1.2


	TTCN-3 ASP Definition

	Type Name
	G__RLC_DATAMESSAGE_IND

	TTCN-3 Type
	Union

	Port
	GERAN_RLC

	G__RLC_ControlMsg_IND
	TS 34.123-3, clause 7.3.4.3.1.2


	TTCN-3 ASP Definition

	Type Name
	G__LLC_DATAMESSAGE_REQ

	TTCN-3 Type
	Union

	Port
	GERAN_LLC

	G_LLC_UNITDATA_REQ
	TS 34.123-3, clause 7.3.4.3.1.3

	G_LLC_XID_RES
	TS 34.123-3, clause 7.3.4.3.1.3


	ASP Name
	G_LLC_NULL_IND

	PCO Type
	G_DSAP

	Comments
	The ASP is used to receive the LLC NULL frame, sent by the UE for Cell Update.

	Parameter Name
	Parameter Type
	Comments

	lLMEId
	LLMEId
	

	tLLI 
	TLLI
	

	sAPI
	SAPI
	

	Detailed Comments
	


	TTCN-3 ASP Definition

	Type Name
	G__LLC_DATAMESSAGE_IND

	TTCN-3 Type
	Union

	Port
	GERAN_LLC

	G_LLC_UNITDATA_IND
	TS 34.123-3, clause 7.3.4.3.1.3

	G_LLC_XID_IND
	TS 34.123-3, clause 7.3.4.3.1.3

	G_LLC_NULL_IND
	


	ASP Name
	G_SN_UNIDATA_REQ

	PCO Type
	G_DSAP

	Comments
	The ASP is used to send a valid IP datagram on the specified NSAPI to the UE/MS by unacknowledged transmission.

	Parameter Name
	Parameter Type
	Comments

	sNDCPId
	SNDCPId
	

	nSAPI
	integer
	5 to 15

	n_PDU
	N_PDU
	Valid IPv4 or IPv6 datagram

	Detailed Comments
	Unacknowledged transmission mode


	ASP Name
	G_SN_UNITDATA_IND

	PCO Type
	G_DSAP

	Comments
	The ASP is used to receive an IP datagram on the specified NASPI from the UE/MS in unacknowledged transmission mode.

	Parameter Name
	Parameter Type
	Comments

	sNDCPId
	SNDCPId
	

	nSAPI
	integer
	5 to 15

	n_PDU
	N_PDU
	IPv4 or IPv6 datagram

	Detailed Comments
	Unacknowledged transmission mode


	Type Name
	SNDCPId

	Type Definition
	INTEGER

	Type Encoding
	

	Comments
	The identifier of the SNDCP entity in SGSN


	TTCN-3 ASP Definition

	Type Name
	G__SN_DATAMESSAGE_REQ

	TTCN-3 Type
	Union

	Port
	GERAN_SNDCP

	G_SN_UNITDATA_REQ
	


	TTCN-3 ASP Definition

	Type Name
	G__SN_DATAMESSAGE_IND

	TTCN-3 Type
	Union

	Port
	GERAN_SNDCP

	G_SN_UNITDATA_IND
	


6.5
NB-IoT ASP Definitions
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Figure 6.5-1: NB-IoT ASP Test Model

6.5.1
Configuration Primitives

Annex F contains the ASP definitions for configurations.

6.5.2
Signalling Primitives

Annex F contains the ASP definitions for configurations.

6.5.3
Co-ordination Messages between NAS Emulation PTC and NBIOT PTC
FFS
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Inter-RAT - GERAN special issues
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7.27
Test method for Device-to-Device Proximity Services

7.27.1
Direct Discovery test method

SS-UE is configured in coverage, i.e. it is associated with a EUTRA-cell (as specified in clause 7.27.2.1).

SS-UE can be configured for sidelink data transmission and/or reception:

-
When UE under test is configured in sidelink discovery type 1 (i.e. ue-Selected), the SS-UE is configured in reception with the same pool(s) of resource.

-
When UE under test is configured in sidelink discovery type 2B (i.e. scheduled), the SS-UE is configured in reception with the same pool of resource and same indexes. 

-
For transmission, TTCN configures the SS-UE with a pool of resources and provides the SL_DATA_REQ ASP including:

-
the SL-DCH message to be transmitted,

-
the timing info indicating the SFN/Subframe of the first discovery period,

-
the number of discovery periods in which the message shall be transmitted,

-
the selected PSDCH resource value (n_PSDCH), this value is incremented by TTCN after each transmission cycle. To avoid clashes when multiple PC5_DISCOVERY messages are transmitted within the same discovery period, TTCN will provide different n_PSDCH values.

7.27.2
Direct Communication test method

7.27.2.1
Synchronisation and SBCCH transmission

When configured in coverage, the SS-UE is associated with a EUTRA-cell, it is configured with the same configuration parameters i.e. Band, Bandwidth, UL frequency, Cell timing, TDD Frame structure of the associated EUTRA cell.

When out of coverage, SS-UE is configured explicitly by TTCN, e.g. Band, Bandwidth, TDD Frame structure. For timing synchronisation SS-UE can be configured either:

-
To synchronise from UE under test transmitted SLSS/MIB-SL: UE under test is the synchronisation source. The SS-UE shall use the received SLSS and MIB-SL including the DirectFrameNumber/DirectSubframeNumber as synchronisation source as specified in TS 36.331 [19], clause 5.10.9.2

-
To be the synchronisation source: SS-UE shall initiate autonomously the DirectFrameNumber/DirectSubframeNumber and transmit SLSS/MIB-SL.

When the SS-UE is configured by TTCN over sidelink system control port to receive/transmit SLSS and MIB-SL, the following rules apply:

-
For transmission, the complete MIB-SL message is provided to SS-UE. SS-UE shall set the DirectFrameNumber and DirectSubframeNumber in the MIB-SL, a dummy value is provided by TTCN.

-
The MIB-SL is sent to SS-UE using asn.1 types. The rules for encoding and transmission of SBCCH messages (MIB-SL) are specified in TS 36.331 [19].

-
For reception, SS-UE shall report SLSS or MIB-SL over the sidelink system indication port.

7.27.2.2
Sidelink data transmission/reception

When UE is in coverage and configured in transmission mode 1 (i.e. scheduled), the sidelink Scheduling Grant is configured in SS by TTCN over system control port. On PDCCH, the SS informs the UE under test if it is allowed to make sidelink data transmission by transmitting 'DCI format 5' including ‘SCI format 0’ with the CRC scrambled by SL-RNTI (acc. to TS 36.213 [61] clause 14.2). The UE under test will transmit on PSCCH/PSSCH as specified in the received DCI format 5 and ‘SCI format 0’. SS shall only react on reception of SR and grant allocation configured from the TTCN. The following sidelink grant allocation is configured:

-
SS is configured to maintain PUCCH Synch.

-
SS is configured to send automatically a 'configured Grant' (in terms of NPSCCH, ITRP and NPRB) to the UE on every reception of a Scheduling Request, within 10 subframes. 

-
The default resource for PSCCH is NPSCCH = 11,

-
The default configured grant for PSSCH in SCI format 0 is ITRP = 36 and NPRB = 25. The SS shall allocate resource allocation RBs corresponding to PRB indices 0..(NPRB-1).- SS-UE is configured with the same pool(s) of resources as UE under test.

When UE is out of coverage or configured in transmission mode 2 (i.e. ue-Selected), UE selects autonomously the resources on PSCCH/PSSCH. SS-UE is configured with the same pool(s) of resources as UE under test.

The SS-UE, when triggered to transmit data, is configured with IMCS=0 and the same NPSCCH , ITRP and NPRB as specified above.
7A
NB-IoT Test Methods and Design Considerations

NOTE:
Unless explicitly stated otherwise, the present clause and its subclauses apply to the NB-IoT anchor carrier.

7A.1
Physical signals and channels
For Signalling testing, single Tx antenna shall be used by the SS, unless specified otherwise in a test case.
The SS shall transmit all NB-IoT physical signals and channels according to TS 36.211 [35], with the following additional requirements, unless specified otherwise in a test case:

-
The NRS shall be transmitted on one antenna port. 

-
The NPSS and NSSS shall be transmitted on one and the same antenna port. 
No (WB-E-UTRA) LTE signals and channels shall be transmitted by the SS, except for the case of ‘in-band same PCI’ operation mode where the SS shall transmit the LTE CRS. For the in-band operation modes, TTCN will provide the necessary LTE CRS configuration to the SS ; for the case of ‘in-band different PCI’ operation mode, the SS shall use this information to skip the resource elements, which should be occupied by the LTE CRS, when transmitting NB-IoT downlink physical channels.
7A.2
System information

7A.2.1
System information broadcasting in general

TTCN provides separately the BCCH (MIB-NB, SIB-NB’s) messages to transmit, and the scheduling of how and when to transmit them. However the complete information is provided to the SS by using a single ASP. 
The SS shall transmit all BCCH messages according to TS 36.331 [19], with the following additional requirements:

-
SS shall start scheduling all BCCH messages from the same timing (H-SFN, SFN).
-
SS shall set and maintain the SFN-MSB and the HSFN-LSB in the MIB-NB message provided by TTCN, according to its internal timing. A dummy value is provided by TTCN.
-
SS shall set and maintain the HSFN-MSB in the SIB1-NB message provided by TTCN, according to its internal timing. A dummy value is provided by TTCN.
-
TTCN provides the BCCH messages to the SS using the ASN.1 types. The SS shall encode them in unaligned PER and add the necessary padding bits as specified in TS 36.331 [19], clause 8.5.
7A.2.2
System information scheduling and synchronisation signals

For NB-IoT the scheduling of UL and DL data strongly depends on the scheduling of system information and synchronisation signals: The SS can schedule DL assignments and UL grants only in subframes which are not used by system information or synchronisation signals. 

This clause shows the allocation of system information and synchronisation signals according to core specifications and for cases of common system information scheduling according to TS 36.508 [3] clause 8.1.4.3.

NOTE:
Unless explicitly stated otherwise, the present clause and its subclauses apply to downlinkBitmap-r13 not being specified in SIB1-NB.

7A.2.2.1
MIB-NB, NPSS, NSSS

NPSS is transmitted in subframe 5 of every radio frame (TS 36.211 [35] clause 10.2.7.1.2).

NSSS is transmitted in subframe 9 of every radio frame with even frame number (TS 36.211 [35] clause 10.2.7.2.2).
MIB-NB is sent on NPBCH: It is split into 8 blocks, each of which is repeated 8 times in the first subframe of a frame (TS 36.331 [19] clause 5.2.1.2a) ( MIB uses first subframe of every frame, periodicity is 640ms.

Table 7A.2.2.1-1: MIB-NB, NPSS, NSSS scheduling
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7A.2.2.2
SIB1-NB

SIB1-NB scheduling depends on 

-
schedulingInfoSIB1-r13 contained in MasterInformationBlock-NB:
TBS of 208, 328, 440 or 680 and 4, 8 or 16 repetitions (TS 36.213 [30] Tables 16.4.1.3-3 & 16.4.1.5.2-1)

-
Physical Cell ID (PCID) derived by the UE from the NSSS:
Starting radio frame number for NB-SIB1 repetitions depends on the PCID and the number of repetitions (TS 36.213 [30] Table 16.4.1.3-4)

According to TS 36.331 [19] clause 5.2.1.2a independent from the TBS a single SIB1-NB transmission takes every second of 16 sub-sequent frames and the parts of the SIB1-NB are sent at subframe #4.

Table 7A.2.2.2-1shows SIB1-NB scheduling for the 16 repetitions for the case that the radio frame of the first transmission is 0 (
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N

mod 4 = 0 in Table 16.4.1.3-4 of TS 36.213 [30]); frames with SIB1-NB are shown in green.

Table 7A.2.2.2-1: SIB1-NB scheduling with 16 repetitions

	frame 0
	frame 1
	frame 2
	frame 3
	frame 4
	frame 5
	frame 6
	frame 7
	frame 8
	frame 9
	frame 10
	frame 11
	frame 12
	frame 13
	frame 14
	frame 15

	frame 0
	frame 1
	frame 2
	frame 3
	frame 4
	frame 5
	frame 6
	frame 7
	frame 8
	frame 9
	frame 10
	frame 11
	frame 12
	frame 13
	frame 14
	frame 15

	frame 16
	frame 17
	frame 18
	frame 19
	frame 20
	frame 21
	frame 22
	frame 23
	frame 24
	frame 25
	frame 26
	frame 27
	frame 28
	frame 29
	frame 30
	frame 31

	frame 32
	frame 33
	frame 34
	frame 35
	frame 36
	frame 37
	frame 38
	frame 39
	frame 40
	frame 41
	frame 42
	frame 43
	frame 44
	frame 45
	frame 46
	frame 47

	frame 48
	frame 49
	frame 50
	frame 51
	frame 52
	frame 53
	frame 54
	frame 55
	frame 56
	frame 57
	frame 58
	frame 59
	frame 60
	frame 61
	frame 62
	frame 63

	frame 64
	frame 65
	frame 66
	frame 67
	frame 68
	frame 69
	frame 70
	frame 71
	frame 72
	frame 73
	frame 74
	frame 75
	frame 76
	frame 77
	frame 78
	frame 79

	frame 80
	frame 81
	frame 82
	frame 83
	frame 84
	frame 85
	frame 86
	frame 87
	frame 88
	frame 89
	frame 90
	frame 91
	frame 92
	frame 93
	frame 94
	frame 95

	frame 96
	frame 97
	frame 98
	frame 99
	frame 100
	frame 101
	frame 102
	frame 103
	frame 104
	frame 105
	frame 106
	frame 107
	frame 108
	frame 109
	frame 110
	frame 111

	frame 112
	frame 113
	frame 114
	frame 115
	frame 116
	frame 117
	frame 118
	frame 119
	frame 120
	frame 121
	frame 122
	frame 123
	frame 124
	frame 125
	frame 126
	frame 127

	frame 128
	frame 129
	frame 130
	frame 131
	frame 132
	frame 133
	frame 134
	frame 135
	frame 136
	frame 137
	frame 138
	frame 139
	frame 140
	frame 141
	frame 142
	frame 143

	frame 144
	frame 145
	frame 146
	frame 147
	frame 148
	frame 149
	frame 150
	frame 151
	frame 152
	frame 153
	frame 154
	frame 155
	frame 156
	frame 157
	frame 158
	frame 159

	frame 160
	frame 161
	frame 162
	frame 163
	frame 164
	frame 165
	frame 166
	frame 167
	frame 168
	frame 169
	frame 170
	frame 171
	frame 172
	frame 173
	frame 174
	frame 175

	frame 176
	frame 177
	frame 178
	frame 179
	frame 180
	frame 181
	frame 182
	frame 183
	frame 184
	frame 185
	frame 186
	frame 187
	frame 188
	frame 189
	frame 190
	frame 191

	frame 192
	frame 193
	frame 194
	frame 195
	frame 196
	frame 197
	frame 198
	frame 199
	frame 200
	frame 201
	frame 202
	frame 203
	frame 204
	frame 205
	frame 206
	frame 207

	frame 208
	frame 209
	frame 210
	frame 211
	frame 212
	frame 213
	frame 214
	frame 215
	frame 216
	frame 217
	frame 218
	frame 219
	frame 220
	frame 221
	frame 222
	frame 223

	frame 224
	frame 225
	frame 226
	frame 227
	frame 228
	frame 229
	frame 230
	frame 231
	frame 232
	frame 233
	frame 234
	frame 235
	frame 236
	frame 237
	frame 238
	frame 239

	frame 240
	frame 241
	frame 242
	frame 243
	frame 244
	frame 245
	frame 246
	frame 247
	frame 248
	frame 249
	frame 250
	frame 251
	frame 252
	frame 253
	frame 254
	frame 255


7A.2.2.3
SI-messages containing SIB3-NB, SIB4-NB, SIB5-NB, SIB14-NB, SIB16-NB

Scheduling of SI messages is specified in TS 36.331 [19] clauses 5.2.1.2a and 5.2.3a.

As SI messages are sent on NPDSCH, only "NB-IoT DL subframes" can be used according to TS 36.213 [30] clause 16.4: In case of SIB1-NB not specifying downlinkBitmap-r13 NB-IoT DL subframes are subframes not containing NPSS/NSSS/NPBCH/NB-SIB1 transmissions.
The parameters for SI scheduling are contained in SystemInformationBlockType1-NB:

Configuration common for all SI messages:

-
Window size

-
Frame offset for scheduling

Configuration per SI message:

-
SI window:
According to TS 36.331 [19] clause 5.2.3a the position of an SI-window depends on the order of the corresponding SI-message in the list, the window size and the periodicity.

-
Repetitions of the SI-message:
Within an SI-window repetitions are specified by the repetition-pattern. 

-
SIBs mapped to the SI-message

-
Transport block size (TBS) and number of subframes (NSF) used for transmission: 
According to clause 6.7.2 of TS 36.331 [19] NSF is either 2 (for TBS = 56, 120) or NSF is 8 (for TBS = 208, 256, 328, 440, 552, 680).

7A.2.2.3.1
SI combination 1 scheduling

TS 36.508 [3] clause 8.1.4.3 specifies configuration of SI combination 1 scheduling as shown in table 7A.2.1.3.1-1 with

-
16 Repetitions of SIB1-NB ( SIB1-NB in every second frame at subframe 4

-
si-WindowLength-r13: 


ms160

-
si-RadioFrameOffset-r13: 

0 (not present in SystemInformationBlockType1-NB)

-
1 SI-message:
-
SI-Window 1

si-Periodicity-r13



rf64

si-RepetitionPattern-r13

every8thRF

si-TB-r13





552 ( NSF = 8

( According to TS 36.331 [19] clause 5.2.3a the SI-windows start at subframe 0 of frame SI1:



(H-SFN * 1024 + SFN) mod TSI1 = 0; 

with TSI1 = 64

Table 7A.2.2.3-1: SI combination 1 scheduling (SIB2-NB only)

	SI Window
	K
	SFN = K
	SFN = K + 1
	SFN = K + 2
	SFN = K + 3
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With

	
	NPBCH
	
	NPSS
	
	NSSS
	
	SIB1-NB
	
	SI-1


7A.2.2.3.2
SI combination 2/3/4 scheduling

TS 36.508 [3] clause 8.1.4.3 specifies configuration of SI combination 2/3/4 scheduling as shown in table 7A.2.1.3.1-2 with

-
16 Repetitions of SIB1-NB ( SIB1-NB in every second frame at subframe 4

-
si-WindowLength-r13: 


ms160

-
si-RadioFrameOffset-r13: 

0 (not present in SystemInformationBlockType1-NB)

-
3 SI-messages:
-
SI-Window 1

si-Periodicity-r13



rf64

si-RepetitionPattern-r13

every8thRF

si-TB-r13





552 ( NSF = 8
-
SI-Window 2

si-Periodicity-r13



rf64

si-RepetitionPattern-r13

every16thRF

si-TB-r13





256 ( NSF = 8
-
SI-Window 3

si-Periodicity-r13



rf64

si-RepetitionPattern-r13

every16thRF

si-TB-r13





256 ( NSF = 8

( According to TS 36.331 [19] clause 5.2.3a the SI-windows start at subframe 0 of frame



(H-SFN * 1024 + SFN) mod TSI1 = 0; 


with TSI1 = 64



(H-SFN * 1024 + SFN) mod TSI2 = 16; 

with TSI2 = 64



(H-SFN * 1024 + SFN) mod TSI3 = 32; 

with TSI3 = 64

Table 7A.2.2.3-2: SI combination 2/3/4 scheduling (SIB2-NB + SIB3-NB + SIB4/5/14-NB)

	SI Window
	K
	SFN = K
	SFN = K + 1
	SFN = K + 2
	SFN = K + 3

	
	
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9

	
	...
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	SI-3
	32
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	36
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	40
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	44
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	48
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	52
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	56
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	60
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	SI-1
	64
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	68
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	72
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	76
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	SI-2
	80
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	84
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	88
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	92
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	SI-3
	96
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	100
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	104
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	108
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	112
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	116
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	120
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	124
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	SI-1
	128
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	132
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	136
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	140
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	...


With

	
	NPBCH
	
	NPSS
	
	NSSS
	
	SIB1-NB
	
	SI-1
	
	SI-2
	
	SI-3


7A.2.3
System information modification

According to TS 36.331 [19] for normal DRX the modification period for change of system information is 

ModificationPeriod = modificationPeriodCoeff * defaultPagingCycle

(modificationPeriodCoeff, defaultPagingCycle are given by SIB signaling).

Editor's note: eDRX is FFS

TTCN implementation is responsible to wait long enough to ensure that the UE has acquired the new system information. With modificationPeriodCoeff=n32 and defaultPagingCycle=rf128 this means that TTCN needs to wait more than 40s to be sure that the UE has got the change.
As working assumption it is sufficient to schedule just one paging message or one direct indication in a modification period to indicate change of system information in the next modification period. 

7A.3
Search space configurations

There are 3 kinds of search spaces in NB-IoT (TS 36.213 [30] clause 16.6):

-
Type1-NPDCCH common search space (Type1CSS): Paging
-
Type2-NPDCCH common search space (Type2CSS): Random access
-
NPDCCH UE-specific search space (UESS): UL grants and DL assignments for UE in connected mode
The search spaces define in which time windows the network may schedule DL assignments and UL grants.

Scheduling of DL assignments and UL grants is not possible in subframes occupied by system information or synchronisation signals or in subframes outside the respective search space.

( Timing of NB-IoT conformance test cases strongly depends on the system information scheduling (see clause 7A.2.2) and the search space configurations described in this clause.

In addition it is the responsibility of the SS to determine the exact timing for scheduling of DL assignments and UL grants.

Table 7A.3-1 shows the relevant parameters for search space calculations.

Table 7A.3-1: Parameters for search space calculations

	Rmax
	Type1CSS
	configured in SIB2-NB (PCCH-Config-NB-r13)

	
	Type2CSS
	configured in SIB2-NB (NPRACH-Parameters-NB-r13)

	
	UESS
	configured in RadioResourceConfigDedicated-NB-r13 (NPDCCH-ConfigDedicated-NB-r13)

	G
	Type1CSS
	(not applicable)

	
	Type2CSS
	configured in SIB2-NB (NPRACH-Parameters-NB-r13)

	
	UESS
	configured in RadioResourceConfigDedicated-NB-r13 (NPDCCH-ConfigDedicated-NB-r13)

	(offset
	Type1CSS
	(not applicable)

	
	Type2CSS
	configured in SIB2-NB (NPRACH-Parameters-NB-r13)

	
	UESS
	configured in RadioResourceConfigDedicated-NB-r13 (NPDCCH-ConfigDedicated-NB-r13)

	T
	Type1CSS
	DRX cycle according to PCCH-Config-NB-r13.defaultPagingCycle-r13

	
	Type2CSS
	search space cycle: Rmax * G

	
	UESS
	search space cycle: Rmax * G

	R
	Type1CSS
	depends on Rmax and the "DCI subframe repetition number" in the DCI format N2 as shown in TS 36.213 [30] table 16.6-2

	
	Type2CSS
	depends on Rmax and the "DCI subframe repetition number" in the DCI format N1 as shown in TS 36.213 [30] table 16.6-3

	
	UESS
	depends on Rmax and the "DCI subframe repetition number" in the DCI format N0/N1 as shown in TS 36.213 [30] table 16.6-1


7A.3.1
Type1CSS - Paging

For NB-IoT the same calculations for paging are applied as for WB-E-UTRA (TS 36.304 [14] clause 7), but in contrast to WB-E-UTRA the paging does not happen at the paging occasion itself, but the Type1-NPDCCH common search space starts at the paging occasion according to TS 36.213 [30] clause 16.6: DCI with format N2 is sent out on NPDCCH from the next suitable subframe onward (starting at the paging occasion).

As for WB-E-UTRA the paging occasion is calculated by TTCN and provided to SS as timing information of the system request. The SS shall schedule the DCI and the corresponding paging message (if any) according to the given configuration of the Type1CSS, PCCH configuration and according to the rules provided by core specifications (mainly TS 36.213 [30] clause 16).

7A.3.2
Type2CSS – Random access

In principle the same considerations can be applied as for the UESS (see below).

7A.3.3
UESS

Taking into account the SIB scheduling as described in clause 7A.2 and applying parameters for the UESS as per TS 36.508 [3] UESS configuration results in 

Table 7A.3.3-1: Parameters for UESS

	Rmax
	16
	according to TS 36.508 [3] table 8.1.6.3-3

	G
	4
	according to TS 36.508 [3] table 8.1.6.3-3

	(offset
	0
	according to TS 36.508 [3] table 8.1.6.3-3

	T
	64
	Rmax * G

	R
	2
	according to DCI subframe repetition number in TS 36.508 [3] Table 8.1.3.6.1.2-2 and parameters as above


( 
according to TS 36.213 [30] clause 16.6 

the search spaces start at k0 = 0, 64, 128, 192, 256, ... 
the candidates within a search space start at b = R * u = 0, 2, 4, 6, 8, 10, 12, 14.

Table 7A.3.3-2: Scheduling of UESS

	K
	SFN = K
	SFN = K + 1
	SFN = K + 2
	SFN = K + 3

	
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9

	...

...
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	...


With

	
	NPBCH
	
	NPSS
	
	NSSS
	
	SIB1-NB
	
	SI-1
	
	SI-2
	
	SI-3

	
	search space candidate 0
	
	search space candidates 1..7


NOTE 1:
Depending on SS configuration in general the first search space candidate can be used for the transmission of the DCI. Therefore the first search space candidate is highlighted in table 7A.3.3-2.

7A.4
Timing considerations

Based on SIB scheduling and search space configuration as described in the previous clauses timing considerations are made as below.

7A.4.1
Random access procedure

Details regarding random access procedure in NB-IoT are specified in clause 16.3 of TS 36.213 [30] and clause 5.1 of TS 36.321 [16]. The timing of a random access procedure in NB-IoT is illustrated in table 7A.4.1-1. 

Table 7A.4.1-1: Timing of random access procedure

	...
	...
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	...
	
	...
	
	
	...

	
	...
	Type2 CSS
	...
	Type2 CSS
	...

	RACH preamble
	
	DCI format N1
	
	RAR with UL grant
	
	Msg3
	...
	DCI format N0/1
	

	...
	( tdelay1 (
	(tDCI(
	( tdelay2 (
	(tRAR(
	( tdelay3 (
	(tMsg3(
	( tdelay4 (
	(tDCI(
	( tdelay5 (

	step 1
	
	step 2
	
	step 3
	
	step 4
	...


with 

	steps 1-4
	Random access procedure according to TS 36.300 [69] clause 10.1.5.1:

step 2:
RAR is addressed to RA-RNTI

step 3:
Msg3 contains either a CCCH SDU (a) or the C-RNTI (b)

step 4:
a) temporary C-RNTI based contention resolution (DL assignment for Msg4)
b) C-RTNI based contention resolution (UL grant)
NOTE: 
According to TS 36.213 [30] clause 16.5.1, Table 16.5.1-4 and clause 16.4.1, Table 16.4.1-5 the DCI for step 4 is sent on NPDCCH in the Type2 common search space

	tdelay1
	( 3ms (but up to ( 50ms)
	depends on Type1-CSS configuration, start of RA response window according to TS 36.321 [16] clause 5.1.4 and when the RACH preamble happens

	tDCI
	( 2ms
	for Rmax = 16 and DCI subframe repetition number = 0 (TS 36.213 [30] clause 16.6)

	tdelay2
	( 4ms
	scheduling delay according to DCI (TS 36.213 [30] clause 16.4.1 and table 16.4.1-1)

	tRAR
	( 1ms
	depending on TBS and number of repetitions (TS 36.213 [30] clause 16.4.1)

	tdelay3
	( 12ms
	scheduling delay according to RAR grant (TS 36.213 [30] clause 16.3.3)

	tMsg3
	( 1ms
	depending on MSC index and number of repetitions according to RAR grant; the TBS is 88 bits in all cases (TS 36.213 [30] clause 16.3.3)

	tdelay4
	( 3ms
	delay before the UE monitors NPDCCH again (TS 36.213 [30] clause 16.6)

	tdelay5
	( 13ms
	depending on whether UL or DL transmission follows, see clause 7A.4.2 and 7A.4.3


NOTE 1:
In addition to the delay in table 7A.4.1-1 there is further delay caused by PBCH, NPSS, NSSS, SI transmissions.

NOTE 2:
Assuming a search space configuration as per clause 7A.3 in general a random access procedure needs more than two search space cycles.

7A.4.2
Uplink transmissions

Table 7A.4.2-1: Timing of uplink transmissions

	...
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	...

	...
	DCI format N0
	
	UL-SCH
	
	ACK/NACK
	...

	
	(tDCI1(
	( tdelay1 (
	(tData(
	( tdelay2 (
	(tDCI2(
	


with 

	tDCI1
	( 2ms
	for Rmax = 16 and DCI subframe repetition number = 0 (TS 36.213 [30] clause 16.6)

	tdelay1
	( 8ms
	according to TS 36.213 [30] table 16.5.1-1

	tData
	( 1ms
	depending on TBS and number of repetitions (TS 36.213 [30] clause 16.5.1 and TS 36.211 Table 10.1.2.3-1)

	tdelay2
	( 3ms
	according to TS 36.213 [30] clause 16.5.2

	tDCI2
	( 2ms
	(same as tDCI1)


NOTE 1:
In addition to the delay in table 7A.4.2-1 there is further delay caused by PBCH, NPSS, NSSS, SI transmissions.

NOTE 2:
Assuming a search space configuration as per clause 7A.3 in general an uplink transmission takes one search space cycle.

NOTE 3:
Even when in case of necessary UL re-transmission the grant for the re-transmission is sent immediately using adaptive HARQ NACK it is hardly predictable how many search space cycles the complete successful transmission takes. Nevertheless one re-transmission may still be finished in the same search space cycle in which the initial UL has been scheduled.

7A.4.3
Downlink transmissions

Table 7A.4.3-1: Timing of downlink transmissions

	...
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	...

	...
	DCI format N1
	
	DL-SCH
	
	ACK/NACK
	...

	
	(tDCI(
	( tdelay1 (
	(tData(
	( tdelay2 (
	( tACK/NACK (
	


with 

	tDCI
	( 2ms
	for Rmax = 16 and DCI subframe repetition number = 0 (TS 36.213 [30] clause 16.6)

	tdelay1
	( 4ms
	scheduling delay according to DCI (TS 36.213 [30] clause 16.4.1 and table 16.4.1-1)

	tData
	( 1ms
	depending on TBS and number of repetitions (TS 36.213 [30] clause 16.4.1)

	tdelay2
	( 12ms
	depending HARQ-ACK resource allocation according to TS 36.213 [30] clause 16.4.2

	tACK/NACK
	( 2ms
	multiples of 2ms according to TS 36.211 [35] Table 10.1.2.3-1; depending on number of repetitions configured by RRC signalling (NPUSCH-ConfigCommon-NB-r13, NPUSCH-ConfigDedicated-NB-r13; NRep ( 1)


NOTE 1:
In addition to the delay in table 7A.4.3-1 there is further delay caused by PBCH, NPSS, NSSS, SI transmissions.

NOTE 2:
Assuming a search space configuration as per clause 7A.3 in general a downlink transmission takes one search space cycle.

NOTE 3:
Assuming a search space configuration as per clause 7A.3 in case of a HARQ NACK from the UE a re-transmission needs to be scheduled in the next search space cycle (as even when the DL transmission has been scheduled using the first search space candidate, at the point in time the SS detects the NACK there is no search space candidate in the current search space cycle anymore).

7A.4.4
Half-duplex mode

According to TS 36.211 [35] for NB-IoT only type-B half-duplex FDD operation is supported (clause 10.2.2.3) in wich according to clause clause 4.1 the UE cannot transmit and receive at the same time.

In addition in clause 16.6 of TS 36.213 [30] there are further rules further restricting the timing of UL/DL transmissions summarised in table 7A.4.4-1and table 7A.4.4-2.

Table 7A.4.4-1: Uplink transmissions

	
	n
	n+1
	...
	n+k-1
	n+k
	
	
	n1
	n1+1
	n1+2
	n1+3
	
	

	DCI Format N0
	
	NPUSCH transmission
	
	
	
	ACK/NACK (NPDCCH)

	
	UL-SCH transmission: NPDCCH not monitored by the UE
	


Table 7A.4.4-2: Downlink transmissions

	
	n
	n+1
	
	
	
	
	
	
	
	
	
	
	
	
	n+k-1
	n+k
	
	
	n1
	n1+1
	n1+2
	n1+3

	DCI Format N1
	
	NPDSCH transmission
	
	NPUSCH Format 2:
ACK/NACK
	

	
	DL-SCH transmission: NPDCCH not monitored by the UE


7A.4.5
Conclusions

Based on the system information scheduling as in clause 7A.2 and search space configuration as in clause 7A.3 the following conclusions are made:

-
Random access procedure:
After detection of the random access preamble steps 2-4 of the random access procedure take at least two search space cycles.

-
Uplink and downlink transmissions:
In general an UL or DL transmission takes one search space cycle and UL/DL transmission are mutually exclusive, i.e. a search space cycle can be either for UL or for DL.

7A.5
Scheduling requests and scheduling of UL grants

As there is no NPUCCH in NB-IoT the UE cannot directly indicate scheduling requests to the network. Instead according to TS 36.321 [16] clause 5.4.4 the UE starts with a RACH procedure, unless an SR-ProhitTimer is configured by RRC signalling.

NOTE 1: 
It seems not to be reliable that, when no SR-ProhitTimer is configured, the UE will use an UL grant being scheduled in advance.

NOTE 2: 
It seems not to be reliable that a UE uses an UL grant addressed with C-RNTI when it has already started a RACH procedure and is waiting for the RA response being addressed by the RA-RNTI. Furthermore there is no core spec reference about the UE to abort the RACH procedure in this case.
( In terms of UL scheduling there are two modes for the UE in RRC connected mode: RACH procedure mode and polling mode.
7A.5.1
RACH procedure mode

UL grant scheduling is triggered by a RACH procedure and the subsequent evaluation of BSRs. There is no explicit scheduling of UL grants in advance. 

The SS assigns UL grants according to RACH procedure configuration and common MAC configuration (DCI format N0 configuration of UL grants).

NOTE: 
In case of uncorrelated UL and DL transmissions there may be race conditions resulting in the UE having started a random access procedure already when the SS schedules the DL transmission. In this case the UE may not read the DL assignment anymore and therefore not receive the DL data.

7A.5.2
Polling mode

SR-ProhibitTimer (logicalChannelSR-Prohibit-r13 according to release 13 ASN.1, TS 36.331 [19]) is configured at the UE (for each logical channel) and the SS polls the UE with UL grants: When the UE has UL data pending it will use a given grant; the UE in connected mode will not start any RACH procedure while SR-ProhibitTimer is running.

The SS gets configured with periodic UL grants to be assigned to the UE: grant size, periodicity, total number of grants.

7A.6
Scheduling requirements

As conclusion of the above timing and scheduling considerations this clause defines SS requirements about how to schedule UL grants and DL assignments.

7A.6.1
Random access procedure

The SS gets configured with: 

-
configuration of the Type2 common search space (Rmax, G, (offset)

-
Type 2 common search space candidate to schedule RAR

-
Type 2 common search space candidate to schedule DL assignment or UL grant at step 4 of the random access procedure

-
UL grant to be provided in RAR
-
DCI for DL assignment of Msg4 in case of temporary C-RNTI based contention resolution
-
For C-RNTI based contention resolution (RACH procedure mode):
DCI for UL grants to be used at step 4 of the random access procedure and for any subsequent UL transmissions (if any)
The SS shall:

-
when it has detected a RACH preamble, wait until start of the next Type2 common search space within the RA response window and schedule the Random Access Response containing the UL grant for Msg3 by using the Type2 common search space candidate as configured
-
after it has received Msg3, schedule a DL assignment or UL grant in the next Type2 common search space by using the search space candidate as configured
-
in case of RACH procedure with C-RNTI based contention resolution (i.e. UE in connected mode), check whether the UL MAC PDU sent at step 4 of the random access procedure contains a BSR element indicating that the UE needs more UL grant. If so, the SS shall use the ACK/NACK response corresponding to step 4's UL transmission as specified in clause 16.5.2 of TS 36.213 [30] to schedule another UL grant as configured at the SS 
(( the SS shall not do any dynamic calculation for the UL grant based on the details of the BSR);
this shall be repeated until the UE does not indicate need for further UL grant anymore.
Pending DL transmissions shall be postponed until after all UL data has been received.
NOTE: This rule applies for RACH procedure mode according to clause 7A.5.1.

-
in case of RACH procedure with C-RNTI based contention resolution (i.e. UE in connected mode), not use any adaptive HARQ ACK to schedule a DL transmission.

7A.6.2
Downlink transmissions

The SS gets configured with: 

-
configuration of the UE specific search space (Rmax, G, (offset)

-
search space candidate to be used for DL assignments within the search space

-
DCI to be used for DL assignments:
normal mode: 
transport block size, ITBS and ISF to be automatically determined by the SS
explicit mode:
DCI with ITBS, ISF provided by TTCN

When the SS gets a message from TTCN to be sent in DL it shall:

-
when the timing info is now, schedule the DL assignment in the next search space not being used for HARQ re-transmissions.

-
when a specific timing info is given, schedule the DL assignment by using the next the search space candidate according to the search space configuration after the given point in time. If for any reason there is an ongoing UL or DL transmission so that the UE may not monitor the NPDCCH, the SS shall raise an error.

-
when timing info is "now" and a previous DL transmission is still pending, schedule the DL assignment of the 2nd message in the search space starting after the HARQ ACK of the 1st message.

-
when e.g. an RRC message containing user data needs to be segmented by the RLC layer transmission of the resulting transport blocks shall be scheduled.in consecutive search space cycles and the given timing info is applied for the first transmission.

-
when TBS, ITBS and ISF shall be determined by the SS, use the mapping according to table 7A.6.2-1, otherwise use ITBS and ISF as provided by TTCN.

Table 7A.6.2-1: DL Resource allocation in normal mode

	amount of pending DL data (bits): NData
	TBS to be chosen by the SS
	ITBS
(NOTE)
	ISF
(NOTE)
	Comment

	NData ≤ 16
	16
	0
	0
	

	16 < NData ≤ 24
	24
	1
	0
	

	24 < NData ≤ 32
	32
	2
	0
	

	32 < NData ≤ 40
	40
	3
	0
	

	40 < NData ≤ 56
	56
	4
	0
	

	56 < NData ≤ 72
	72
	5
	0
	

	72 < NData ≤ 88
	88
	6
	0
	

	88 < NData ≤ 104
	104
	7
	0
	

	104 < NData ≤ 120
	120
	8
	0
	

	120 < NData ≤ 136
	136
	9
	0
	

	136 < NData ≤ 144
	144
	10
	0
	TBS=152 skipped as it would require ISF=5 (NOTE)

	144 < NData ≤ 176
	176
	11
	0
	

	176 < NData ≤ 208
	208
	12
	0
	

	208 < NData ≤ 224
	224
	7
	1
	

	224 < NData ≤ 256
	256
	8
	1
	

	256 < NData ≤ 296
	296
	9
	1
	

	296 < NData ≤ 328
	328
	10
	1
	TBS=344 skipped as it would require ISF=7 (NOTE)

	328 < NData ≤ 376
	376
	11
	1
	

	376 < NData ≤ 392
	392
	8
	2
	TBS=408 skipped as it would require ISF=5 (NOTE)

TBS=424 skipped as it would require ISF=4 (NOTE)

	392 < NData ≤ 440
	440
	12
	1
	

	440 < NData ≤ 456
	456
	9
	2
	TBS=472 skipped as it would require ISF=3 (NOTE)

	456 < NData ≤ 504
	504
	10
	2
	TBS=536 skipped as it would require ISF=3 (NOTE)

TBS=552 skipped as it would require ISF=6 (NOTE)

TBS=568 skipped as it would require ISF=7 (NOTE)

	504 < NData ≤ 584
	584
	11
	2
	TBS=600 skipped as it would require ISF=5 (NOTE)

TBS=616 skipped as it would require ISF=3 (NOTE)

	584 < NData
	680
	12
	2
	

	NOTE:
According to TS 36.213 [30] Table 16.4.1.5.1-1


( ISF ≤ 2 for all DL transmission (i.e. a DL transmission needs not more than 3 NB-IoT DL subframes, which is needed for maximum TBS of 680).

7A.6.3
Periodic uplink grants

Periodic scheduling of UL grants applies for polling mode according to clause 7A.5.2, i.e. in general the UE is configured with SR-ProhibitTimer(s) to be prevented from triggering RACH procedures in connected mode.

The SS gets configured with: 

-
configuration of the UE specific search space (Rmax, G, (offset)

-
search space candidate to be used for UL grants within the search space

-
configuration of grant scheduling:

-
DCI of the UL grants

-
number of UL grants to be scheduled: one grant only, several, continuous

-
periodicity: every search space, every 2nd search space, ...
When the SS gets configured for periodic scheduling of uplink grants, the SS shall:

-
start UL grant scheduling with the next available search space candidate as configured for the UE specific search space after the given timing information (which can be "now" or a specific point in time).

-
not give any additional grants base on buffer status reporting by the UE.

-
not use the adaptive HARQ ACK to schedule another transmission.

-
when DL transmission is scheduled, postpone any UL grant which would be scheduled for the same search space by one search space cycle.
NOTE: the periodicity is related to beginning of the UL grant scheduling i.e. independent from whether or not a single grant is postponed.
Table 7A.6.3-1 gives an example for periodic UL grant scheduling for a periodicity of ervery 3rd search space cycle: at UESS cycle 7 the UL grant is postponed to cycle 8 due to DL transmission.

Table 7A.6.3-1: Periodic UL grant scheduling – Example for UL and DL transmissions

	...
	UESS cycle 1
	UESS cycle 2
	UESS cycle 3
	UESS cycle 4
	UESS cycle 5
	UESS cycle 6
	UESS cycle 7
	UESS cycle 8
	UESS cycle 9
	UESS cycle 10
	...

	UL grant configuration
	UL
	
	DL
	UL
	
	
	DL
	UL
	
	UL
	


7A.6.4
HARQ re-transmissions

NOTE:
HARQ re-transmission are considered being rare in a RF cabled test environment. Nevertheless depending on test requirements HARQ re-transmissions may be tolerated at least for some test cases.

The SS shall report HARQ errors to TTCN if HARQ error reporting is configured by TTCN.

7A.6.4.1
Uplink

When the SS needs to request a re-transmission in uplink, it shall use adaptive HARQ ACK/NACK to indicate the NACK to the UE. ( The re-transmission shall be scheduled immediately by using the ACK/NACK response corresponding to the UL transmission as specified in clause 16.5.2 of TS 36.213 [30] independent from any UL grant scheduling. 

If the re-transmission is not successfully finished within the search cycle in which the transmission has been started, i.e. a second search space cycle is needed to complete the UL transmission, the SS shall:

-
if a DL transmission is pending with timing info "now":
postpone the DL transmission

-
if DL transmission is scheduled explicitly for the second search space cycle:
raise an error

-
if an UL grant is scheduled for the second search space cycle:
postpone this UL grant for one cycle.

7A.6.4.2
Downlink

When the UE indicates a HARQ NACK to the SS for a DL transmission in search space cycle N, the SS shall re-schedule the DL assignment in search space cycle N+1.

The SS shall:

-
if a another DL transmission is pending with timing info "now":
postpone the DL transmission

-
if DL transmission is scheduled explicitly for the second search space cycle:
raise an error

-
if an UL grant is scheduled for the second search space cycle:
postpone this UL grant for one cycle.

7A.6.5
Timing info for UL messages

The SS shall provide the H-SFN, SFN and subframe number of the subframe corresponding to the first RU of the NPUSCH transmission. It is up to TTCN implementation to derive other timing information if needed (e.g. the start of the corresponding search space).

NOTE: 
E.g. in case of IP data a layer 3 message carrying the user data on the control plane may be segmented by the RLC layer. In this case the timing info shall be related to the first segment.

7A.6.6
Uplink time alignment

As for legacy LTE the SS can be configured to periodically send Timing Advance Commands to the UE to prevent the UE from starting a RACH procedure due to expiry of the Time Alignment Timer. When the Time Alignment Timer at the UE is set to infinity, the SS is configured not to do any automatic transmission of Timing Advance Commands.

7A.7
RRC Connection Release Sequence
As for legacy LTE according to TS 36.331 [19], clause 5.3.8.3, after reception of the RRCConnectionRelease the UE may either wait 60ms or for indication of acknowledgement from lower layer. Furthermore according to TS 36.331 [19], clause 5.3.12, upon leaving RRC_CONNECTED the UE resets layer 2.

( As the UE resets layer 2 anyway after 60ms there is no need to provide the UE with UL grants for layer 2 signalling (e.g. RLC ACK). 

Assuming search space cycles of 64ms as described in clause 7A.3 and with a given search space cycle N starting at time T being at least 100ms in advance, TTCN scheduled schedules the RRC Connection Release Sequence as

1.
At T:
Start of search space cycle N:

Send RRCConnectionRelease, stop UL grants.
2.
At T + 64ms:
Start of search space cycle N+1:

Release security (optional; only when security has been configured).

3.
At T + 80ms:
Release SRBs and DRBs (if configured).

4.
At T + 96ms:
(Re-) configure SRBs.
5. 
Delay of 840ms (NOTE)
NOTE:
The delay 840ms is chosen to ensure the UE is re-camping on the cell and has read relevant system information, MIB, SIB1, SIB2 and all other SIs.

7A.8
DL CCCH Message and Contention Resolution MAC Control Element transmission in one MAC PDU or in separate MAC PDUs
Regarding DL RRC PDU (e.g. RRC Connection Setup) being contained in Msg4 of the random access procedure or being sent in a separate DL message the same principles apply as described in clause 7.19 for legacy LTE.

<END OF MODIFIED SECTION>
<START OF NEXT MODIFIED SECTION>
9
IXIT Proforma

This partial IXIT proforma contained in the present document is provided for completion, when the related Abstract Test Suite is to be used against the Implementation Under Test (IUT).

Text in italics is a comment for guidance for the production of an IXIT, and is not to be included in the actual IXIT.

The completed partial IXIT will normally be used in conjunction with the completed ICS, as it adds precision to the information provided by the ICS.

9.1
E-UTRAN PIXIT

Table 9.1-1: Common PIXIT

	Parameter Name
	Parameter Type
	Default Value
	Supported Values
	Description

	px_AccessPointName
	octetstring
	
	
	Access Point Name, as defined in TS 23.003 [48] and used in TS 24.008 [20], clause 10.5.6.1

	px_AttachTypeTested
	EUTRA_ATTACH_TESTED_Type
	EPS_ATTACH_ONLY
	EPS_ATTACH_ONLY, COMBINED_ATTACH
	Attach Type to be tested, if UE supports both pc_Attach and pc_Combined_Attach

	px_eAuthRAND
	B128_Type
	oct2bit(‘A3DE0C6D363E30C364A4078F1BF8D577’O)
	
	Random Challenge

	px_EllipsoidPointWithAltitude
	O8_Type
	
	
	Ellipsoid Point With Altitude value to be provided in Update UE location information (see 36.509 cl. 6.12)

	px_HorizontalVelocity
	O3_Type
	
	
	Horizontal Velocity value to be provided in Update UE location information (see 36.509 cl. 6.12)

	px_eJapanMCC_Band6
	NAS_Mcc
	‘442’H
	
	Japan MCC code to be used for Band 6. The same value will be used for E-UTRA and Inter-RAT cells. Type is different to that defined in TS 34.123-3 [7]

	px_PWS_CB_DataPage1
	charstring
	
	
	ETWS or CMAS Page 1 warning data message

	px_PWS_CB_DataPage2
	charstring
	
	
	ETWS or CMAS Page 2 warning data message

	px_PWS_CB_DataPage3
	charstring
	
	
	ETWS or CMAS Page 3 warning data message

	px_PWS_CB_DataPage4
	charstring
	
	
	ETWS or CMAS Page 4 warning data message

	px_PWS_CB_DataCodingScheme
	bitstring
	
	
	ETWS or CMAS data coding scheme of the alphabet/coding and the applied language [see TS 23.041]

	px_ETWS_DigitalSignature
	O43_Type
	
	
	ETWS Digital Signature

	px_IPv4_Address1_UE
	charstring
	
	
	IPv4 Address connected to PDN1

	px_IPv4_Address2_UE
	charstring
	
	
	IPv4 Address connected to PDN2

	px_IPv4_Address2a_UE
	charstring
	
	
	IPv4 Address connected to PDN2a

	px_IPv4_Address1_NW
	charstring
	
	
	IPv4 Gateway Address in PDN1

	px_Ipv4_Address2_NW
	charstring
	
	
	Ipv4 Gateway Address in PDN2

	px_IPv4_Address1_RemoteUE
	charstring
	
	
	IPv4 Address of remote UE connected to PDN1

	px_IPv4_Address2_RemoteUE
	charstring
	
	
	IPv4 Address of remote UE connected to PDN2

	px_Ipv4_Address_HomeAgent
	charstring
	
	
	Ipv4 Home Agent Address

	px_IPv6_Address1_UE
	charstring
	
	
	IPv6 Address connected to PDN1

	px_IPv6_Address2_UE
	charstring
	
	
	IPv6 Address connected to PDN2

	px_IPv6_Address2a_UE
	charstring
	
	
	IPv6 Address connected to PDN2a

	px_IPv6_Address1_NW
	charstring
	
	
	IPv6 Gateway Address in PDN1

	px_Ipv6_Address2_NW
	charstring
	
	
	Ipv6 Gateway Address in PDN2

	px_IPv6_Address1_RemoteUE
	charstring
	
	
	IPv6 Address of remote UE connected to PDN1

	px_IPv6_Address2_RemoteUE
	charstring
	
	
	IPv6 Address of remote UE connected to PDN2

	px_Ipv6_Address_HomeAgent
	charstring
	
	
	Ipv6 Home Agent Address

	px_SMS_ChkMsgReceived
	boolean
	true
	
	Whether the operator can check an MT Short Message received

	px_SMS_MsgFrmt
	charstring
	"1"
	
	SMS message format <mode> (see TS 27.005 [31] cl. 3.2.3).

NOTE: Default value is for text mode. Change value to “0” to execute tests with PDU mode.

	px_RATComb_Tested
	RATComb_Tested_Type
	EUTRA_UTRA
	EUTRA_UTRA, EUTRA_GERAN, EUTRA_Only
	This parameter represents the network RAT capability / preference and indicates which, if any is supported, RAT combination is to be tested.

	px_SinglePLMN_Tested
	SinglePLMN_Tested_Type
	MultiPLMN
	SinglePLMN,

MultiPLMN
	This parameter represents the network capability/preference to support multi PLMNs on the same test Band and indicates the preference of multi PLMNs or single PLMN test environment. This PIXIT shall be set to SinglePLMN when only one frequency is defined for the test band.

	px_UE_CS_PS_UsageSetting_Tested
	CS_PS_MODE
	VOICE_CENTRIC
	VOICE_CENTRIC, DATA_CENTRIC
	Specifies which CS/PS mode is under test

	px_UE_PS_UsageSetting_Tested
	PS_MODE
	VOICE_CENTRIC
	VOICE_CENTRIC, DATA_CENTRIC
	Specifies which PS mode is under test

	px_UTRAN_ModeUnderTest
	UTRAN_FDD_TDD
	UTRAN_FDD
	UTRAN_FDD, UTRAN_TDD
	Specifies which radio access technology is being tested in UTRAN

	px_TestLoopModeB_Delay
	O1_Type
	‘5A’
	
	This parameter represents the IP_PDU_delay to be used for UE test loop mode B in test cases, where long delay may be needed e.g. because of user interaction.

	px_IP_MTU_Size
	integer
	65535
	
	MTU Size. This value is specific to the SS.

	px_UTRAN_OverlappingNotSupportedFrequencyBandMFBI
	integer
	
	
	A not supported UTRAN frequency band that is overlapping with a supported band (px_MFBI_UTRAN_FrequencyBand). This PIXIT shall be set also in accordance with the values of the 3 PIXIT items: px_UARFCN_D_High, px_UARFCN_D_Mid,px_UARFCN_L_Mid. Applied to MFBI test case scenario.

	px_MFBI_UTRAN_FrequencyBand
	integer
	
	
	A supported UTRAN frequency band overlapping with px_UTRAN_OverlappingNotSupportedFrequencyBandMFBI. Applied to MFBI test case scenario.


Table 9.1-2: E-UTRAN PIXIT

	Parameter Name
	Parameter Type
	Default Value
	Supported Values
	Description

	px_eTDDsubframeConfig
	TDD_SubframeAssignment_Type
	1
	
	TDD uplink-downlink subframe configuration

	px_ePrimaryBandChannelBandwidth
	Dl_Bandwidth_Type
	n25
	
	Channel bandwidth used on px_ePrimaryFrequencyBand

	px_ePrimaryFrequencyBand
	integer
	1
	
	E-UTRA primary frequency band

	px_eSecondaryFrequencyBand
	integer
	2
	
	E-UTRA secondary frequency band

	px_eSecondaryBandChannelBandwidth
	Dl_Bandwidth_Type
	n25
	
	Channel bandwidth used on px_eSecondaryFrequencyBand

	px_EUTRA_CA_BandCombination
	CA_BandCombination_Type
	CA_1C
	
	Band combination for CA test cases

	px_EUTRA_DC_BandCombination
	DC_BandCombination_Type
	DC_1A-3A
	
	Band combination for DC test cases

	px_NAS_CipheringAlgorithm
	B3_Type
	001’B
	
	NAS Ciphering Algorithm (eea1)

	px_NAS_IntegrityProtAlgorithm
	B3_Type
	001’B
	
	NAS Integrity Algorithm (eia1)

	px_RRC_CipheringAlgorithm
	CipheringAlgorithm_r12
	eea1
	
	Ciphering Algorithm

	px_RRC_IntegrityProtAlgorithm
	IntegrityProtAlgorithm
	eia1
	
	Integrity Algorithm

	px_eMaxNumberROHC_ContextSessions
	MaxNumberROHC_ContextSessions_Type
	Cs16
	
	Maximum number of ROHC context sessions

	px_MFBI_FrequencyBand
	integer
	26
	
	A supported E-UTRA frequency band overlapping with px_OverlappingNotSupportedFrequencyBand_MFBI. Applied to MFBI test case scenario.

	px_MFBI_BandChannelBandwidth
	Dl_Bandwidth_Type
	n25
	
	E-UTRAN channel bandwidth used on px_MFBI_FrequencyBand. Applied to MFBI test case scenario.

	px_OverlappingNotSupportedFrequencyBand_MFBI
	integer
	27
	
	A not supported E-UTRA frequency band that is overlapping with a supported band (px_MFBI_FrequencyBand). Applied to MFBI test case scenario.

	px_OverlappingSupportedFrequencyBand_MFBI
	integer
	26
	
	A supported E-UTRA frequency band overlapping with px_OverlappingNotSupportedFrequencyBand_MFBI. Applied to MFBI enhancement test case scenario.

	px_ProSeAnnApplicationIdentity1
	charstring
	mcc345.mnc012.ProSeApp.Food.Restaurants.Italian
	
	A ProSe Application ID with which data structure the UE is preconfigured and for which the UE can request and perform Direct Discovery Announcing. TS 23.003, section 24.2.

	px_ProSeMonApplicationIdentity1
	charstring
	mcc300.mnc165.ProSeApp.*.Sports.Surfing
	
	A ProSe Application ID with which data structure the UE is preconfigured and for which the UE can request and perform Direct Discovery Monitoring. TS 23.003, section 24.2

	px_ProSeMonApplicationIdentityNot1
	charstring
	mcc208.mnc*.ProSeApp.Shops.Food.Wine
	
	A ProSe Application ID with which data structure the UE is NOT preconfigured to request and perform Direct Discovery Monitoring. TS 23.003, section 24.2

	px_ProSe_TLS_CipherSuite
	TLS_CIPHER_Type
	TLS_PSK_WITH_3DES_EDE_CBC_SHA 
	
	TLS cipher suite to be used for ProSe communication


9.2
MultiRAT PIXIT

Table 9.2-1: GERAN PIXIT

	Parameter Name
	Parameter Type
	Default Value
	Supported Values
	Description

	px_GERAN_BandUnderTest
	GERAN_BandUnderTestType
	GSM_P900
	
	Indicates which band is under test


Table 9.2-2: UTRAN PIXIT

	Parameter Name
	Parameter Type
	Default Value
	Supported Values
	Description

	px_UTRAN_CipheringAlgorithm
	CipheringAlgorithm_r7
	uea2
	uea0, uea1, uea2
	UTRAN Ciphering algorithm

	px_UARFCN_Low_TDD
	integer
	
	
	Low Range downlink UARFCN value for LCR TDD

	px_UARFCN_Mid_TDD
	integer
	
	
	Mid Range downlink UARFCN value for LCR TDD

	px_UARFCN_High_TDD
	integer
	
	
	High Range downlink UARFCN value for LCR TDD

	px_TDD_OperationBandCharstring
	charstring
	a
	px_UARFCN_Mid_TDD, px_UARFCN_Low_TDD and px_UARFCN_High_TDD shall take the values according to the value of px_TDD_OperationBandCharstring.
	Applicable for TDD
The operation band under test as defined in 34.108 clause 5.1.2.


Table 9.2-3: CDMA2000 HRPD PIXIT
	Parameter Name
	Parameter Type
	Default Value
	Supported Values
	Description

	px_HRPD_BandClass
	BandclassCDMA2000_Type
	1
	
	Band Class;

Table 1.5-1 of C.S0057-E v1.0

Default value corresponds to 1.8 to 2.0 GHz PCS band

	px_HRPD_SectorID_Cell15
	SectorID_HRPD_Type
	oct2bit('FEA00000000000000000000000000001'O)
	
	Sector ID of Cell 15;

Clause 13.9 of C.S0024-C v2.0

	px_HRPD_SectorID_Cell16
	SectorID_HRPD_Type
	oct2bit('FEA00000000000000000000000000002'O)
	
	Sector ID of Cell 16;

Clause 13.9 of C.S0024-C v2.0

	px_HRPD_SectorID_Cell17
	SectorID_HRPD_Type
	oct2bit('FEA00000000000000000000000000003'O)
	
	Sector ID of Cell 17;

Clause 13.9 of C.S0024-C v2.0

	px_HRPD_SectorID_Cell18
	SectorID_HRPD_Type
	oct2bit('FEA00000000000000000000000000004'O)
	
	Sector ID of Cell 18;

Clause 13.9 of C.S0024-C v2.0

	px_ColorCode
	ColorCode_Type
	64
	
	Colour code of the subnet to which the sectors belong;

Same for all HRPD cells

	px_ColorCodeDiff
	B32_Type
	128
	
	Colour code of the subnet to which the sectors belong;

Adifferent colour code than default

	px_OpenLoopAdjust
	OpenLoopAdjust_Type
	10
	
	The value of open loop adjust to be used by access terminals in the open loop power estimate, expressed as an unsigned value in units of 1 dB. The value used by the access terminal is -1 times the value of this field

	px_UATI24
	O3_Type
	'123456'O
	
	UATI to be allocated to the UE,

clause 6.3.7.2.2 of C.S0024-C v2.0

	px_MACIndex
	integer
	15
	
	ReverseLinkMACIndex to be used. Allowed values 0...383 C.S0024-C v2.0 clause 12.4.1.3.2.2


Table 9.2-4: CDMA2000 1xRTT PIXIT
	Parameter Name
	Parameter Type
	Default Value
	Supported Values
	Description

	px_1XRTT_BaseId_Cell19
	B16_Type
	int2bit (39,16)
	
	Base ID of Cell 19

	px_1XRTT_BaseId_Cell20
	B16_Type
	int2bit (40,16)
	
	Base ID of Cell 20

	px_1XRTT_BaseId_Cell21
	B16_Type
	int2bit (41,16)
	
	Base ID of Cell 21

	px_1XRTT_BaseId_Cell22
	B16_Type
	int2bit (42,16)
	
	Base ID of Cell 22

	px_1XRTT_NID
	B16_Type
	int2bit (100,16)
	
	default Network ID of 1xRTT Cells

	px_1XRTT_SID
	B15_Type
	int2bit (200,15)
	
	default SystemID of 1xRTT Cells

	px_1XRTT_TMSI_Def
	O4_Type
	'1234ABCD'O
	
	TMSI to be used in 1XRTT

	px_1XRTT_MinProtRev
	ProtRev_Type
	0
	
	Minimum Protocol revision supported by Base Station

	px_1XRTT_UserInfo_EncMode
	EncryptionMode_Type
	2
	
	Encryption Mode

Rijndael algorithm

	px_1XRTT_Sig_EncMode
	EncryptionMode_Type
	2
	
	Encryption Mode

Rijndael algorithm

	px_1XRTT_BandClass
	BandclassCDMA2000_Type
	1
	
	Band Class; Table 1.5-1 of C.S0057 E v1.0. Default value corresponds to 1.8 GHz to 2.0 GHz PCS band

	px_PowerDownRegEnabled
	boolean
	true
	
	Parameter for power down reg in 1xRTT

	px_1XRTT_Zone_Timer
	B3_Type
	‘000’B
	
	Zone timer sent in ‘System Parameters Message’ overhead message

	px_RAND
	B32_Type
	'00001111000011110000111100001111'B
	
	Random Challenge Data to be included along with mobility parameters in CSFBParametersResponseCDMA2000 or HandoverFromEUTRAPreparationRequest

	px_RAND2
	B32_Type
	'00001111000011110000111100001111'B
	
	Random Challenge Data to be included along with mobility parameters in CSFBParametersResponseCDMA2000 or HandoverFromEUTRAPreparationRequest


Table 9.2-5: WLAN PIXIT

	Parameter Name
	Parameter Type
	Default Value
	Supported Values
	Description

	px_ePDG_Ipsec_CipheringAlgorithm
	IPsec_CipheringAlgorithm_Type
	des_ede3_cbc
	des_ede3_cbc,

aes_cbc,

nociph
	Ipsec Ciphering Algorithm used in ePDG

	px_ePDG_Ipsec_IntegrityAlgorithm
	IPsec_IntegrityAlgorithm_Type
	hmac_sha_1_96
	hmac_md5_96,

hmac_sha_1_96
	Ipsec Integrity Algorithm used in ePDG

	px_WLANBand
	WLAN_Band_Type
	Band2_4Ghz
	Band2_4Ghz, Band5Ghz, Band3_6Ghz
	WLAN ISM Band

	px_WLAN_RulesToBeTested
	WLAN_RulesToBeTested
	"ANDSF_Rules"
	"ANDSF_Rules",

"RAN_Rules"
	Rules to be tested in WLAN test cases

	px_WLAN_PDN1_ToOffload
	boolean
	true
	
	If set to true, the first PDN connection is offloaded to WLAN. If set to false, the second PDN connection is offloaded to WLAN.

	px_WLAN_UE_AddrIPv4
	charstring
	
	
	IPv4 WLAN UE Address

	px_WLAN_UE_AddrIPv6
	charstring
	
	
	IPv6 WLAN UE Address

	px_WLAN_NetworkAddrIPv4
	charstring
	
	
	IPv4 WLAN Network Address

	px_WLAN_NetworkAddrIPv6
	charstring
	
	
	IPv6 WLAN Network Address


9.3
NB-IoT PIXIT

Table 9.3-1: NB-IoT PIXIT

	Parameter Name
	Parameter Type
	Default Value
	Supported Values
	Description

	px_ NB_OperationMode
	NB_OperationMode_Type
	standalone
	inband_samePCI, inband_differentPCI, guardband, standalone
	NB-IoT Operation Mode

	px_DoAttachWithoutPDN
	boolean
	false
	
	UE is configured to do Attach without PDN; if the value is FALSE it is assumed that the UE is configured to do Attach with PDN

	px_SMSTransport_CP_CIoT
	boolean
	false
	
	NB-IoT UE configured to utilise the SMS service as transport mechanism for user data for Control Plane CIoT Optimisation

	px_nonSMSTransport_CP_CIoT
	boolean
	false
	
	NB-IoT UE configured to utilise non-SMS services as transport mechanism for user data for Control Plane CIoT Optimisation

	px_ModifyBearerResources
	boolean
	false
	
	NB-IoT UE configured to handle modification of bearer resources including dedicated bearers (PDN of type "IP")


<END OF MODIFIED SECTION>

<START OF NEXT MODIFIED SECTION>

10.4.1.2
Detach on HRPD Cell

Table 10.4.1.2: Detach on HRPD Cell procedure

	Step
	Procedure
	Message Sequence

	
	
	U - S
	Message

	1
	The UE transmits PPP:LCP Terminate-Request
	-->
	LCP:Terminate-Request

	2
	The SS transmits PPP: LCP Terminate-Ack
	<--
	LCP:Terminate-Ack

	3
	the UE and SS perform Session update to release the reservations
	<-->
	-


10.5
Postambles for NB-IoT test cases

This clause describes UE postamble states which can be used in the post condition of NB-IoT test cases defined in TS 36.523-1 [1]. The clause also specifies a set of procedures to bring the UE into these states.

10.5.1
UE postamble states and procedures for NB-IoT test cases

In order to bring the UE to switched/powered off state there are some procedures that need to be executed. The identified procedures are shown in figure 10.5.1-1.
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Figure 10.5.1-1: UE postamble states and procedures for NB-IoT

10.5.2
Switch/Power off procedure in State N1

10.5.2.1
Procedure

Table 10.5.2.1-1: Switch/Power off procedure

	Step
	Procedure
	Message Sequence

	
	
	U - S
	Message

	1
	The UE is powered off or switched off, (see ICS)
	-
	-

	-
	EXCEPTION: Steps 2a1 to 2a4 specify behaviour if the UE supports pc_SwitchOnOff
	-
	-

	2a1
	UE transmits an RRCConnectionRequest-NB message.
	-->
	RRC: RRCConnectionRequest-NB

	2a2
	SS transmit an RRCConnectionSetup-NB message.
	<--
	RRC: RRCConnectionSetup-NB

	2a3
	The UE transmits an RRCConnectionSetupComplete-NB message to confirm the successful completion of the connection establishment and to initiate the Detach procedure by including the DETACH REQUEST message.
	-->
	RRC: RRCConnectionSetupComplete-NB
NAS: DETACH REQUEST

	2a4
	The SS transmits an RRCConnectionRelease-NB message
	<--
	RRCConnectionRelease-NB


10.5.3
Switch/Power off procedure in State N2 and N3

10.5.3.1
Procedure for N2 and N3

Table 10.5.3.1-1: Switch/Power off procedure

	Step
	Procedure
	Message Sequence

	
	
	U - S
	Message

	1
	The UE is powered off or switched off (see ICS)
	-
	-

	2
	The UE transmits DETACH REQUEST
	-->
	DETACH REQUEST

	3
	The SS transmits an RRCConnectionRelease-NB message
	<--
	RRCConnectionRelease-NB


10.5.4
Switch/Power off procedure in State N4

10.5.4.1
Procedure

Table 10.5.4.1-1: Switch/Power off procedure

	Step
	Procedure
	Message Sequence

	
	
	U - S
	Message

	1
	The UE is powered off or switched off (see ICS)
	-
	-


10.5.5
Automatic selection mode procedure in State N5 (current cell, neighbour cell)

10.5.5.1
Procedure

Table 10.5.5.1-1: Automatic selection mode procedure

	Step
	Procedure
	Message Sequence

	
	
	U - S
	Message

	1
	Set UE to Automatic PLMN selection mode.
	-
	-

	2
	The SS configures:

- the current cell as a “Non-Suitable Off cell”

- the neighbour cell as a “Serving cell”
	-
	-

	3
	Generic test procedure in TS 36.508 subclause 8.1.5A.X is performed on the neighbour cell
	-
	-

	-
	At the end of this test procedure sequence, the UE is in end state NB-IoT idle (N1)
	-
	-


Editors Note: Subclause of generic test procedure introduced in R5-167185.
<END OF MODIFIED SECTION>
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