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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

4A.2.1.1
Layer 2 loopback mode for CP mode

Layer 2 test cases for control plane mode (CP mode) are using UE test loop mode G or H according to TS 36.509 [4] with GH_RLC_SDU_loopback set to true. In this mode the UE is still able to receive RRC and NAS messages but in case of ESM DATA TRANSPORT (UE test loop mode G) or CP DATA (UE test loop mode H) the UE takes the user data of the DL NAS message and uses it as RLC SDU in UL.

At the SS, depending on the requirements of the particular test case, RLC layer and MAC layer may be configured in transparent mode to allow TTCN the control over RLC and MAC layers. This requires that the RRC message DLInformationTransfer-NB and the contained ESM DATA TRANSPORT or CP DATA are fully encoded (including NAS security protection). To avoid inconsistencies of the NAS COUNTs, TTCN still uses the NAS emulator. But in the DL instead of sending the messages to the SS, the NAS emulator encodes and ciphers a message and gives the encoded octetstring back to the test case implementation at the NBIOT PTC. The exchange of the respective L2 PDUs happens at the L2DATA port instead of the SRB port. Therefore the SS gets configured for a L2TestMode in which the L2 UL and DL messages shall be routed to/from L2DATA port and there is no signalling via the SRB port anymore as long as the L2TestMode is activated.

In contrast to L2 tests on DRBs the RLC counts VTS and VRR need to be:
· retrieved from the SS before configuring the RLC into transparent mode, 

-
maintained in TTCN while the test mode is active,
-
restored at the SS after the RLC layer gets re-configured back to normal operation.
NOTE:
For NB-IoT in CP mode there is no PDCP.

Figure 4A.2.1.1-1 illustrates the layer 2 loopback mode.
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Figure 4A.2.1.1-1: Layer 2 loopback mode
4A.2.1.2
MAC test model (CP mode)
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Figure 4A.2.1.2-1: Test model for MAC testing in NB-IoT CP mode

In general NB-IoT MAC test cases are implemented for control plane mode using loopback mode as described in clause 4A.2.1.1. At the SS RLC and MAC layer are configured in transparent mode with L2TestMode enabled. Transparent mode means that the TTCN fully controls processing of the RLC and MAC PDUs including padding and the SS is responsible for encoding and decoding of the MAC PDUs only.

4A.2.1.3
RLC test model (CP mode)
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Figure 4A.2.1.3-1: Test model for RLC testing in NB-IoT CP mode

In general NB-IoT RLC test cases are implemented for control plane mode using loopback mode as described in clause 4A.2.1.1. At the SS RLC layer is configured in transparent mode with L2TestMode enabled. Transparent mode means that the TTCN fully controls processing of the RLC PDUs and the SS is responsible for encoding and decoding of the RLC PDUs only. 
Only RLC AM mode of operation is used. On the SS Side, L1 and MAC are configured in the normal way. The UL Scheduling Grant and DL Scheduling assignments are configured from TTCN over the SRB1bis port.
4A.2.1.4
PDCP test model
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Figure 4A.2.1.4-1: Test model for PDCP testing

In general the UE is configured in Test Loop Mode A, to loop back the user domain data above PDCP layer. Ciphering is optionally configured on UE side. PDCP test cases require the UE to support NB-IoT user plane mode.


<End of Modified Section>

<Start of Next Modified Section>

5.2
Upper Tester ASPs

There is one primitive defined carrying either an MMI or an AT command to be sent to the system adaptor and one common confirmation primitive to be sent by the system adaptor.
	TTCN-3 ASP Definition

	Type Name
	UT_SYSTEM_REQ

	TTCN-3 Type
	Record

	
Cmd
	TTCN-3 Type
	union

	

AT
	charstring carrying the AT command as defined in TS 27.007 [32], TS 27.005 [31] and TS 27.060 [33]

	

MMI
	-
Cmd (charstring)

-
List of parameters:

-
Name (charstring)

-
Value (charstring)

	
CnfRequired
	TTCN-3 Type
	Ut_CnfReq_Type

	
	CNF_REQUIRED: SS shall reply with one confirmation (NOTE)
NO_CNF_REQUIRED: SS shall swallow any confirmation generated

LOCAL_CNF_REQUIRED: SS shall immediately send one confirmation when the command is submitted to the UE i.e. in case of operator interaction when the operator has confirmed the command, but SS shall not wait for the UE responding(NOTE)

	NOTE:
In the TTCN, a confirmation shall only be requested in cases when there is no signalling from the UE being triggered by the MMI/AT command


	TTCN-3 ASP Definition

	Type Name
	UT_COMMON_CNF

	TTCN-3 Type
	Record

	
Result
	TTCN-3 Type
	boolean

	
	true: success

false: failure 

NOTE: 
In case of AT commands, the SS shall return false if and only if the UE comes back with "ERROR" as result code according to ITU-T Rec V.250 clause 5.7 [60]. In case of e.g. "+CME ERROR" the SS shall return true and put the UE's response into the ResultString

	
ResultString
	TTCN-3 Type
	charstring

	
	response by the UE for commands which request the UE to return a result, optional
In case of AT commands, ResultString shall contain the complete line according to the specification of the AT command.


The following MMI commands are defined.
Table 5.1: MMI commands

	Command
	Parameters

	
	Name
	Value

	"SWITCH_ON"
	(none)

	"SWITCH_OFF"
	(none)

	"POWER_ON"
	(none)

	"POWER_OFF"
	(none)

	"INSERT USIM"
	"USIM"
	<USIM>

	"REMOVE_USIM"
	(none)

	"CHECK_PLMN"
	"PLMN"
	<PLMN ID>

	"CHECK_ETWS_INDICATION"
	“WARNING1”
	<WARNING1>

	
	“WARNING2”
	<WARNING2>

	“CHECK_ETWS_ALERT”
	(none)

	“CHECK_ETWS_NO_ALERT”
	(none)

	"CHECK_CMAS_INDICATION"
	“WARNING1”
	<WARNING1>

	
	“WARNING2”
	<WARNING2>

	“CHECK_CMAS_ALERT”
	(none)

	“CHECK_CMAS_NO_ALERT”
	(none)

	"HRPD_PDN_CONNECTION”
	(none)

	“CHECK_MESSAGE_DISPLAYED”
	"Length"
	<Length>

	
	"Msg"
	<Msg>

	“CHECK_SMS_LENGTH_CONTENTS"
	"Length"
	<Length>

	
	"Msg"
	<Msg>

	"CONFIGURE_SMS_ONLY"
	(none)

	"DISABLE EPS CAPABILITY"
	(none)

	"DETACH_NON_EPS"
	(none)

	"CLEAR_STORED_ASSISTANCE_DATA"
	(none)

	"CHECK_DTCH_THROUGHCONNECTED"
	(none)

	"GERAN_UPLINK_DATA"
	(none)

	"SELECT_CSG"
	"PLMN"
	<PLMN ID>

	
	"CSG"
	<CSG ID>

	“TRIGGER_USER_RESELECTION”
	(none)

	"REQUEST_NON_CALL_RELATED_SS"
	(none)

	"MBMS_SERVICE_INTEREST"
	"PLMN"
	<PLMN ID>

	
	"Service"
	<MBMS Service ID>

	
	"Interest"
	"ON" / "OFF"

	
	"SAI"
	<MBMS SAI>

	“MBMS_SERVICE_ACTIVE”
	"Service"
	<MBMS Service ID>

	
	"SAI"
	<MBMS SAI>

	
	“Active”
	"ON" / "OFF"

	“MBMS_PRIORITY_OVER_UNICAST”
	"Priority Over Unicast"
	"FALSE" / "TRUE"

	"CHECK_ETWS_NO_INDICATION"
	“WARNING1”
	<WARNING1>

	
	“WARNING2”
	<WARNING2>

	"CHECK_CMAS_NO_INDICATION"
	“WARNING1”
	<WARNING1>

	
	“WARNING2”
	<WARNING2>

	"CHECK_CALL_DISPLAY"
	"ToDisplay"
	<NAME>/<NUMBER>

	"CHECK_CSG"
	"CSG"
	< CSG ID >

	
	"Included"
	"FALSE" / "TRUE"

	"CHECK_NITZ_DST"
	"DaylightSavingTime:"
	DST

	"CHECK_RESPONSE_DISPLAY"
	"ToDisplay"
	<STRING>

	"CHECK_SS_USER_IND"
	"Supplementary Service"
	<SUPPLEMENTARY SERVICE>

	
	"ToDisplay"
	<STRING>

	“CHECK_SS_USER_IND_FAILURE”
	(none)

	"CONFIGURE_OPERATIONMODE"
	"OPERATION MODE"
	<OPERATION MODE>

	“CONFIGURE_ANDSF_RULE”
	“ANDSF Rule”
	<ANDSF RULE>

	“WLAN_ANDSF_CONFIGURED”
	(none)

	“WLAN_ANDSF_NOT_CONFIGURED”
	(none)

	"CMTLR_DUMMY" (see Note)
	”Notification Type”
	<NOTIFICATION TYPE>

	"CCFC_DUMMY" (see Note)
	”Status”
	<STATUS>

	"CNAP_DUMMY" (see Note)
	”Testname”
	<TESTNAME>

	"CTZE_DUMMY" (see Note)
	"Year
	<YEAR>

	
	"Month"
	<MONTH>

	
	"Day"
	<DAY>

	
	"Hour"
	<HOUR>

	
	"Minutes"
	<MINUTES>

	
	"Seconds"
	<SECONDS>

	
	"TimeZone"
	<TIMEZONE>

	"CMWN_DUMMY" (see Note)
	(none)

	“D2D_DISCOVERY_CLEAR”
	(none)

	“D2D_DISCOVERY_CONFIGURATION”
	“ProSeApplicationID”
	<charstring>

	
	"PLMN_List"
	<PLMN ID_List>

	
	T4005
	<T4005> 

	“D2D_DISCOVERY”
	“ProSeApplicationID”
	<charstring>

	
	“Announce”
	"ON" / "OFF"

	
	“Monitor”
	"ON" / "OFF"

	“D2D_COMMUNICATION”
	“ProSe Layer-2 Group ID”
	<charstring>

	
	“Transmit”
	"ON" / "OFF"

	
	“Receive”
	"ON" / "OFF"

	
	“Max size of UE transmitted Direct Communication data”
	<bytes>

	“D2D_COMMUNICATION_CONFIGURATION”
	“ProSe Layer-2 Group ID”
	<charstring>

	
	"PLMN_List"
	<PLMN ID_List>

	
	T4005_Minutes
	<T4005>

	
	“Security Life time timer in minutes” (Default: 0)
	<SecurityTimer> 

	"CONFIGURE_EDRX"
	"EDRX"
	"ON" / "OFF"

	"CONFIGURE_PSM"
	"PSM"
	"ON" / "OFF"

	"TRIGGER_MO_EXCEPTIONDATA”
	(none)

	Note:
These MMI commands are used to indicate to the SS that a UT response is expected by the TTCN in the case when the AT command is not supported. They can be ignored if the UE supports the AT command. The prefix of these commands matches the start of the AT response expected by the TTCN


<End of Modified Section>

<Start of Next Modified Section>

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


	TTCN-3 ASP Definition

	Type Name
	NB_SRB_COMMON_REQ

	TTCN-3 Type
	Record

	
Common Part
	TTCN-3 Type
	record

	

CellId
	cell id 

	

RoutingInfo
	SRB0, SRB1, SRB1bis

	

TimingInfo
	H-SFN, 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_NB
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_NB as define in TS 36.331 [19], clause 6.7.1

	


Dcch
	DL_DCCH_Message_NB as define in TS 36.331 [19], clause 6.7.1

	

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_NB
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
	NB_SRB_COMMON_IND

	TTCN-3 Type
	Record

	
Common Part
	TTCN-3 Type
	record

	

CellId
	cell id 

	

RoutingInfo
	SRB0, SRB1, SRB1bis

	

TimingInfo
	H-SFN, 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_NB
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_NB as define in TS 36.331 [19], clause 6.7.1

	


Dcch
	UL_DCCH_Message_NB as define in TS 36.331 [19], clause 6.7.1

	

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_NB
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


For other ASPs, please refer to 6.2.3
<End of Modified Section>

<Start of Next Modified Section>

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) (NOTE 4)

	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.
NOTE 4:
For single tone (
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) according to TS 36.213 [30] Table 16.5.1.2-1 the maximum value of ITBS is 10. Therefore according to table 16.5.1.2-2 the maximum grant of 1000 bits requires at least IRU = 5 i.e. tData ( 6ms for maximum grant.

<End of Modified Section>

<Start of Next Modified Section>
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 configured search space candidate in the next NPDCCH period starting at or 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. 
NOTE: The search space candidate is given as index (0..7) in the configuration of the UE specific search space corresponding to u in the calculations of clause 16.6 in TS 36.213 [30].
-
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 1)

	144 < NData ≤ 176
	176
	6
	1
	NOTE 2

	176 < NData ≤ 208
	208
	4
	2
	NOTE 2

	208 < NData ≤ 224
	224
	4
	2
	NOTE 2

	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 1)

	
	
	
	
	

	328 < NData ≤ 392
	392
	8
	2
	TBS=376 skipped as it would require ITBS=11 (NOTE 2)

TBS=408 skipped as it would require ISF=5 (NOTE 1)

TBS=424 skipped as it would require ISF=4 (NOTE 1)
TBS=440 skipped as it would require either ITBS=12 (NOTE 2) or ISF=6 (NOTE 1)

	
	
	
	
	

	392 < NData ≤ 456
	456
	9
	2
	

	456 < NData ≤ 472
	472
	7
	3
	

	472 < NData ≤ 504
	504
	10
	2
	

)

	504 < NData ≤ 536
	536
	8
	3
	TBS=552 skipped as it would require ISF=6 (NOTE 1)

TBS=568 skipped as it would require ISF=7 (NOTE 1)

	536 < NData ≤ 616
	616
	9
	3
	TBS=584 skipped as it would require either ITBS=11 (NOTE 2) or ISF=4 (NOTE 1)
TBS=600 skipped as it would require ISF=5 (NOTE 1)


	616 < NData
	680
	10
	3
	NOTE 2

	NOTE 1:
According to TS 36.213 [30] Table 16.4.1.5.1-1
NOTE 2:    According to TS 36.213 [30] clause 16.4.1.5.1 for operationModeInfo set to ‘00’ or ‘01’ (Inband Operation Mode) ITBS is 0 ≤ ITBS ≤ 10


-
ISF ≤ 3 for all DL transmission (i.e. a DL transmission needs not more than 4 NB-IoT DL subframes, which is needed for maximum TBS of 680)

<End of Modified Section>

<Start of Next Modified Section>

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.
Depending on test requirements, the SS may get configured to generate a CRC error for a DL transmission corresponding to a configured DCI. In this case the DCI may be reconfigured before the retransmission happens. Therefore the SS shall not re-use the DCI of the initial transmission but shall consider a possible reconfiguration of the DCI.
<End of Modified Section>

<Start of Next Modified Section>

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.

7A.9
Cell Configuration
7A.9.1
Cell Power Change

Please refer to clause 7.4.2
7A.9.2
Timing Parameters of Cells

To reduce interference for cells with same frequency the timing for these cells is shifted to avoid that NPSS and NSSS are transmitted at the same time. This is done by TS values in multiples of 30720 (one subframe).

Table 7A.9.2-1 shows timing parameters for cells with frequencies according to Table 8.1.4.2-1 in TS 36.508 [3], Table 7A.9.2-2 shows timing parameters for cells with frequencies according to Table 8.1.4.2-4 in TS 36.508 [3], Table 7A.9.2-3 shows timing parameters for cells with frequencies according to Table 8.1.4.2-5 in TS 36.508 [3]; 
cells with same frequency are marked with the same colour.

Table 7A.9.2-1: Timing parameters of simulated NB-IoT cells – Batch1
	Cell ID
	SFN offset
	Tcell (Ts)
	Frequency

(Table 8.1.4.2-1 in TS 36.508 [3])

	Ncell 1
	0
	0
	f1

	Ncell 2
	124
	184320
	f1

	Ncell 3
	257
	150897
	f2

	Ncell 4
	1000
	61440
	f1

	Ncell 6
	657
	524
	f3

	Ncell 10
	129
	43658
	f5

	Ncell 11
	957
	92160
	f1

	Ncell 12
	1015
	181617
	f2

	Ncell 13
	890
	31244
	f3

	Ncell 14
	680
	300501
	f4

	Ncell 23
	383
	212337
	f2


Table 7A.9.2-2: Timing parameters of simulated NB-IoT cells – Batch2 in same PLMN
	Cell ID
	SFN offset
	Tcell (Ts)
	Frequency

(Table 8.1.4.2-4 in TS 36.508 [3])

	Ncell 50
	0
	0
	f1

	Ncell 51
	124
	30720
	f1

	Ncell 52
	257
	150897
	f2

	Ncell 53
	1000
	61440
	f1

	Ncell 61
	471
	31244
	f2


Table 7A.9.2-2: Timing parameters of simulated NB-IoT cells –Batch2 in different PLMNs
	Cell ID
	SFN offset
	Tcell (Ts)
	Frequency

(Table 8.1.4.2-5 in TS 36.508 [3])

	Ncell 50
	0
	0
	f1

	Ncell 51
	124
	30720
	f1

	Ncell 52
	257
	61440
	f1

	Ncell 53
	1000
	92160
	f1

	Ncell 54
	752
	32047
	f2

	Ncell 55
	957
	631
	f2

	Ncell 56
	1015
	31351
	f2

	Ncell 57
	890
	127200
	f3/f1

	Ncell 58
	680
	1327
	f4/f2

	Ncell 59
	383
	157920
	f3/f1

	Ncell 60
	562
	188640
	f3/f1

	Ncell 61
	471
	122880
	f1

	Ncell 62
	595
	153600
	f1

	Ncell 63
	728
	184320
	f1


The Random Access Response Timing Advance is set to 0.
7A.9.3
Configuration of Multi-Cell Environment

Please refer to clause 7.4.5
7A.10
Timers and Timing Restrictions

Please refer to clause 7.8
7A.11
Error Indication
The SS shall raise an error indication in all cases of system errors or other unforeseen events at lower layers.

In addition the SS may get configured for HARQ error reporting, e.g. in cases when HARQ retransmissions would have unacceptable impact on the test behaviour.

Any error indication results in an "inconc" verdict in TTCN.
_1547368313.doc


Ciphering































Ciphering































DRB







DRB







RLC







PDCP







SRB1







TTCN CODE











AM











AM







DTCH







DTCH











Loopback above PDCP in UE











MAC











PHY
















_1234567890.unknown

