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8
NB-IoT test environment

8.1
NB-IoT Common test environment

8.1.1
NB-IoT Environmental conditions

Same environmental conditions as the ones described in section 4.1 apply to NB-IoT UEs.

8.1.2
NB-IoT Common requirements of test equipment

Same common requirements of test equipment as the ones described in section 4.2 apply to NB-IoT with the following exceptions:

-
Only FDD Mode is required for Rel-13 NB-IoT

-
Supported physical channels for NB-IoT are:

	Physical channel
	Minimum number
	Comments

	NPBCH
	1
	Narrowband Physical Broadcast Channel

	NPDCCH
	1
	The Narrowband Physical Downlink Control channel carries control information.

	NPDSCH
	1
	Narrowband Physical Downlink Shared Channel

	NPUSCH
	1
	Narrowband Physical Uplink Shared Channel

	NPRACH
	1
	Narrowband Physical Random Access Channel


-
Supported physical signals for NB-IoT are:

	Physical signal
	Minimum number
	Comments

	Narrowband Reference Signal
	NA
	DL

	Narrowband Primary Synchronization Signal
	NA
	DL

	Narrowband Secondary Synchronization Signal
	NA
	DL

	Demodulation Reference Signal
	NA
	UL


8.1.3
NB-IoT Reference test conditions

This clause contains the reference test conditions, which apply to all NB-IoT test cases unless otherwise specified.

8.1.3.1
NB-IoT Test frequencies

NB-IoT is designed to operate in the E-UTRA operating bands 1, 2, 3, 5, 8, 12, 13, 17, 18, 19, 20, 26, 28, 66 which are defined in Table 5.5-1 in [21]. NB-IoT system operates in HD-FDD duplex mode. 
The test frequencies are based on the E-UTRA frequency bands defined in the core specifications.

The raster spacing is 100 KHz.

E-UTRA/FDD is designed to operate in paired bands of 3GPP TS 36.101 [27]. The reference test frequencies for the RF and Signalling test environment for each of the operating bands are defined in sub clause 8.1.3.1.1.

8.1.3.1.1
NB-IoT FDD Mode Test frequencies

8.1.3.1.1.1
NB-IoT FDD reference test frequencies for operating band 1

Table 8.1.3.1.1.1-1: NB-IoT standalone Test frequencies for operating band 1

	Test Frequency ID
	NUL
	MUL
	Frequency of Uplink [MHz]
	NDL
	MDL
	Frequency of Downlink [MHz]

	Low Range
	18001
	0
	1920.1
	1
	-0.5
	2110.1

	Mid Range
	18300
	0
	1950.0
	300
	-0.5
	2140.0

	High Range
	18599
	0
	1979.9
	599
	-0.5
	2169.9

	NOTE 1: Applicable to either 3.75 kHz or 15 kHz NB-IoT UL subcarrier spacing


Table 8.1.3.1.1.1-2: NB-IoT in-band Test frequencies for operating band 1

	Test Frequency ID
	NUL
	MUL
	Frequency of Uplink [MHz]
	NDL
	MDL
	Frequency of Downlink [MHz]

	Low Range
	18007
	-3
	1920.6850
	7
	-2
	2110.6925

	Mid Range
	18291
	-3
	1949.0850
	291
	-2
	2139.0925

	High Range
	18593
	3
	1979.3150
	593
	1
	2169.3075

	NOTE 1: Related to LTE channel BW 5 MHz

NOTE 2: Defined for NB-IoT UL subcarrier spacing 15 kHz. Also applicable for 3.75 kHz UL sub-carrier spacing


Table 8.1.3.1.1.1-3: NB-IoT guard-band Test frequencies for operating band 1

	Test Frequency ID
	NUL
	MUL
	Frequency of Uplink [MHz]
	NDL
	MDL
	Frequency of Downlink [MHz]

	Low Range
	18001
	0
	1920.1000
	1
	1
	2110.1075

	Mid Range
	18276
	0
	1947.6000
	276
	1
	2137.6075

	High Range
	18599
	0
	1979.9000
	599
	-2
	2169.8925

	NOTE 1: Related to LTE channel BW 5 MHz

NOTE 2: Defined for NB-IoT UL subcarrier spacing 15 kHz. Also applicable for 3.75 kHz UL sub-carrier spacing


8.1.3.1.1.2
NB-IoT FDD reference test frequencies for operating band 2

Table 8.1.3.1.1.2-1: NB-IoT standalone Test frequencies for operating band 2

	Test Frequency ID
	NUL
	MUL
	Frequency of Uplink [MHz]
	NDL
	MDL
	Frequency of Downlink [MHz]

	Low Range
	18601
	0
	1850.1
	601
	-0.5
	1930.1

	Mid Range
	18900
	0
	1880.0
	900
	-0.5
	1960.0

	High Range
	19199
	0
	1909.9
	1199
	-0.5
	1989.9

	NOTE 1: Applicable to either 3.75 kHz or 15 kHz NB-IoT UL subcarrier spacing


Table 8.1.3.1.1.2-2: NB-IoT in-band Test frequencies for operating band 2

	Test Frequency ID
	NUL
	MUL
	Frequency of Uplink [MHz]
	NDL
	MDL
	Frequency of Downlink [MHz]

	Low Range
	18606
	-3
	1850.5850
	606
	-2
	1930.5925

	Mid Range
	18891
	-3
	1879.0850
	891
	-2
	1959.0925

	High Range
	19194
	3
	1909.4150
	1194
	1
	1989.4075

	NOTE 1: Related to LTE channel BW 3 MHz

NOTE 2: Defined for NB-IoT UL subcarrier spacing 15 kHz. Also applicable for 3.75 kHz UL sub-carrier spacing


Table 8.1.3.1.1.2-3: NB-IoT guard-band Test frequencies for operating band 2

	Test Frequency ID
	NUL
	MUL
	Frequency of Uplink [MHz]
	NDL
	MDL
	Frequency of Downlink [MHz]

	Low Range
	18601
	0
	1850.1000
	601
	1
	1930.1075

	Mid Range
	18876
	0
	1877.6000
	876
	1
	1957.6075

	High Range
	19199
	0
	1909.9000
	1199
	-2
	1989.8925

	NOTE 1: Related to LTE channel BW 5 MHz

NOTE 2: Defined for NB-IoT UL subcarrier spacing 15 kHz. Also applicable for 3.75 kHz UL sub-carrier spacing


8.1.3.1.1.3
NB-IoT FDD reference test frequencies for operating band 3

Table 8.1.3.1.1.3-1: NB-IoT standalone Test frequencies for operating band 3

	Test Frequency ID
	NUL
	MUL
	Frequency of Uplink [MHz]
	NDL
	MDL
	Frequency of Downlink [MHz]

	Low Range
	19201
	0
	1710.1
	1201
	-0.5
	1805.1

	Mid Range
	19575
	0
	1747.5
	1575
	-0.5
	1842.5

	High Range
	19949
	0
	1784.9
	1949
	-0.5
	1879.9

	NOTE 1: Applicable to either 3.75 kHz or 15 kHz NB-IoT UL subcarrier spacing


Table 8.1.3.1.1.3-2: NB-IoT in-band Test frequencies for operating band 3

	Test Frequency ID
	NUL
	MUL
	Frequency of Uplink [MHz]
	NDL
	MDL
	Frequency of Downlink [MHz]

	Low Range
	19206
	-3
	1710.5850
	1206
	-2
	1805.5925

	Mid Range
	19566
	-3
	1746.5850
	1566
	-2
	1841.5925

	High Range
	19944
	3
	1784.4150
	1944
	1
	1879.4075

	NOTE 1: Related to LTE channel BW 3 MHz

NOTE 2: Defined for NB-IoT UL subcarrier spacing 15 kHz. Also applicable for 3.75 kHz UL sub-carrier spacing


Table 8.1.3.1.1.3-3: NB-IoT guard-band Test frequencies for operating band 3

	Test Frequency ID
	NUL
	MUL
	Frequency of Uplink [MHz]
	NDL
	MDL
	Frequency of Downlink [MHz]

	Low Range
	19201
	0
	1710.1000
	1201
	1
	1805.1075

	Mid Range
	19551
	0
	1745.1000
	1551
	1
	1840.1075

	High Range
	19949
	0
	1784.9000
	1949
	-2
	1879.8925

	NOTE 1: Related to LTE channel BW 5 MHz

NOTE 2: Defined for NB-IoT UL subcarrier spacing 15 kHz. Also applicable for 3.75 kHz UL sub-carrier spacing


8.1.3.1.1.4
Void

8.1.3.1.1.5
NB-IoT FDD reference test frequencies for operating band 5

Table 8.1.3.1.1.5-1: NB-IoT standalone Test frequencies for operating band 5

	Test Frequency ID
	NUL
	MUL
	Frequency of Uplink [MHz]
	NDL
	MDL
	Frequency of Downlink [MHz]

	Low Range
	20401
	0
	824.1
	2401
	-0.5
	869.1

	Mid Range
	20525
	0
	836.5
	2525
	-0.5
	881.5

	High Range
	20649
	0
	848.9
	2649
	-0.5
	893.9

	NOTE 1: Applicable to either 3.75 kHz or 15 kHz NB-IoT UL subcarrier spacing


Table 8.1.3.1.1.5-2: NB-IoT in-band Test frequencies for operating band 5

	Test Frequency ID
	NUL
	MUL
	Frequency of Uplink [MHz]
	NDL
	MDL
	Frequency of Downlink [MHz]

	Low Range
	20406
	-3
	824.5850
	2406
	-2
	869.5925

	Mid Range
	20516
	-3
	835.5850
	2516
	-2
	880.5925

	High Range
	20644
	3
	848.4150
	2644
	1
	893.4075

	NOTE 1: Related to LTE channel BW 3 MHz

NOTE 2: Applicable to either 3.75 kHz or 15 kHz UL sub-carrier spacing


Table 8.1.3.1.1.5-3: NB-IoT guard-band Test frequencies for operating band 5

	Test Frequency ID
	NUL
	MUL
	Frequency of Uplink [MHz]
	NDL
	MDL
	Frequency of Downlink [MHz]

	Low Range
	20401
	0
	824.1000
	2401
	1
	869.1075

	Mid Range
	20501
	0
	834.1000
	2501
	1
	879.1075

	High Range
	20649
	0
	848.9000
	2649
	-2
	893.8925

	NOTE 1: Related to LTE channel BW 5 MHz

NOTE 2: Applicable to either 3.75 kHz or 15 kHz UL sub-carrier spacing


8.1.3.1.1.6 to 8.1.3.1.1.7
Void

8.1.3.1.1.8
NB-IoT FDD reference test frequencies for operating band 8

Table 8.1.3.1.1.8-1: NB-IoT standalone Test frequencies for operating band 8

	Test Frequency ID
	NUL
	MUL
	Frequency of Uplink [MHz]
	NDL
	MDL
	Frequency of Downlink [MHz]

	Low Range
	21451
	0
	880.1
	3451
	-0.5
	925.1

	Mid Range
	21625
	0
	897.5
	3625
	-0.5
	942.5

	High Range
	21799
	0
	914.9
	3799
	-0.5
	959.9

	NOTE 1: Applicable to either 3.75 kHz or 15 kHz NB-IoT UL subcarrier spacing


Table 8.1.3.1.1.8-2: NB-IoT in-band Test frequencies for operating band 8

	Test Frequency ID
	NUL
	MUL
	Frequency of Uplink [MHz]
	NDL
	MDL
	Frequency of Downlink [MHz]

	Low Range
	21456
	-3
	880.5850
	3456
	-2
	925.5925

	Mid Range
	21616
	-3
	896.5850
	3616
	-2
	941.5925

	High Range
	21794
	3
	914.4150
	3794
	1
	959.4075

	NOTE 1: Related to LTE channel BW 3 MHz

NOTE 2: Applicable to either 3.75 kHz or 15 kHz UL sub-carrier spacing


Table 8.1.3.1.1.8-3: NB-IoT guard-band Test frequencies for operating band 8

	Test Frequency ID
	NUL
	MUL
	Frequency of Uplink [MHz]
	NDL
	MDL
	Frequency of Downlink [MHz]

	Low Range
	21451
	0
	880.1000
	3451
	1
	925.1075

	Mid Range
	21601
	0
	895.1000
	3601
	1
	940.1075

	High Range
	21799
	0
	914.9000
	3799
	-2
	959.8925

	NOTE 1: Related to LTE channel BW 5 MHz

NOTE 2: Applicable to either 3.75 kHz or 15 kHz UL sub-carrier spacing


8.1.3.1.1.9 to 8.1.3.1.1.11
Void

8.1.3.1.1.12
NB-IoT FDD reference test frequencies for operating band 12

Table 8.1.3.1.1.12-1: NB-IoT standalone Test frequencies for operating band 12

	Test Frequency ID
	NUL
	MUL
	Frequency of Uplink [MHz]
	NDL
	MDL
	Frequency of Downlink [MHz]

	Low Range
	23011
	0
	699.1
	5011
	-0.5
	729.1

	Mid Range
	23095
	0
	707.5
	5095
	-0.5
	737.5

	High Range
	23179
	0
	715.9
	5179
	-0.5
	745.9

	NOTE 1: Applicable to either 3.75 kHz or 15 kHz NB-IoT UL subcarrier spacing


Table 8.1.3.1.1.12-2: NB-IoT in-band Test frequencies for operating band 12

	Test Frequency ID
	NUL
	MUL
	Frequency of Uplink [MHz]
	NDL
	MDL
	Frequency of Downlink [MHz]

	Low Range
	23016
	-3
	699.5850
	5016
	-2
	729.5925

	Mid Range
	23086
	-3
	706.5850
	5086
	-2
	736.5925

	High Range
	23174
	3
	715.4150
	5174
	1
	745.4075

	NOTE 1: Related to LTE channel BW 3 MHz

NOTE 2: Applicable to either 3.75 kHz or 15 kHz UL sub-carrier spacing


Table 8.1.3.1.1.12-3: NB-IoT guard-band Test frequencies for operating band 12

	Test Frequency ID
	NUL
	MUL
	Frequency of Uplink [MHz]
	NDL
	MDL
	Frequency of Downlink [MHz]

	Low Range
	23011
	0
	699.1000
	5011
	1
	729.1075

	Mid Range
	23071
	0
	705.1000
	5071
	1
	735.1075

	High Range
	23179
	0
	715.9000
	5179
	-2
	745.8925

	NOTE 1: Related to LTE channel BW 5 MHz

NOTE 2: Applicable to either 3.75 kHz or 15 kHz UL sub-carrier spacing


8.1.3.1.1.13
NB-IoT FDD reference test frequencies for operating band 13

Table 8.1.3.1.1.13-1: NB-IoT standalone Test frequencies for operating band 13

	Test Frequency ID
	NUL
	MUL
	Frequency of Uplink [MHz]
	NDL
	MDL
	Frequency of Downlink [MHz]

	Low Range
	23181
	0
	777.1
	5181
	-0.5
	746.1

	Mid Range
	23230
	0
	782.0
	5230
	-0.5
	751.0

	High Range
	23279
	0
	786.9
	5279
	-0.5
	755.9

	NOTE 1: Applicable to either 3.75 kHz or 15 kHz NB-IoT UL subcarrier spacing


Table 8.1.3.1.1.13-2: NB-IoT in-band Test frequencies for operating band 13

	Test Frequency ID
	NUL
	MUL
	Frequency of Uplink [MHz]
	NDL
	MDL
	Frequency of Downlink [MHz]

	Low Range
	23187
	0
	777.7000
	5187
	-2
	746.6925

	Mid Range
	23221
	0
	781.1000
	5221
	-2
	750.0925

	High Range
	23273
	0
	786.3000
	5273
	1
	755.3075

	NOTE 1: Related to LTE channel BW 5 MHz

NOTE 2: Applicable to either 3.75 kHz or 15 kHz UL sub-carrier spacing


Table 8.1.3.1.1.13-3: NB-IoT guard-band Test frequencies for operating band 13

	Test Frequency ID
	NUL
	MUL
	Frequency of Uplink [MHz]
	NDL
	MDL
	Frequency of Downlink [MHz]

	Low Range
	23181
	3
	777.1150
	5181
	1
	746.1075

	Mid Range
	23206
	3
	779.6150
	5206
	1
	748.6075

	High Range
	23279
	-3
	786.8850
	5279
	-2
	755.8925

	NOTE 1: Related to LTE channel BW 5 MHz

NOTE 2: Applicable to either 3.75 kHz or 15 kHz UL sub-carrier spacing


8.1.3.1.1.14 to 8.1.3.1.1.16
Void

8.1.3.1.1.17
NB-IoT FDD reference test frequencies for operating band 17

Table 8.1.3.1.1.17-1: NB-IoT standalone Test frequencies for operating band 17

	Test Frequency ID
	NUL
	MUL
	Frequency of Uplink [MHz]
	NDL
	MDL
	Frequency of Downlink [MHz]

	Low Range
	23731
	0
	704.1
	5731
	-0.5
	734.1

	Mid Range
	23790
	0
	710.0
	5790
	-0.5
	740.0

	High Range
	23849
	0
	715.9
	5849
	-0.5
	745.9

	NOTE 1: Applicable to either 3.75 kHz or 15 kHz NB-IoT UL subcarrier spacing


Table 8.1.3.1.1.17-2: NB-IoT in-band Test frequencies for operating band 17

	Test Frequency ID
	NUL
	MUL
	Frequency of Uplink [MHz]
	NDL
	MDL
	Frequency of Downlink [MHz]

	Low Range
	23737
	-3
	704.6850
	5737
	-2
	734.6925

	Mid Range
	23781
	-3
	709.0850
	5781
	-2
	739.0925

	High Range
	23843
	3
	715.3150
	5843
	1
	745.3075

	NOTE 1: Related to LTE channel BW 5 MHz

NOTE 2: Applicable to either 3.75 kHz or 15 kHz UL sub-carrier spacing


Table 8.1.3.1.1.17-3: NB-IoT guard-band Test frequencies for operating band 17

	Test Frequency ID
	NUL
	MUL
	Frequency of Uplink [MHz]
	NDL
	MDL
	Frequency of Downlink [MHz]

	Low Range
	23731
	0
	704.1000
	5731
	1
	734.1075

	Mid Range
	23766
	0
	707.6000
	5766
	1
	737.6075

	High Range
	23849
	0
	715.9000
	5849
	-2
	745.8925

	NOTE 1: Related to LTE channel BW 5 MHz

NOTE 2: Applicable to either 3.75 kHz or 15 kHz UL sub-carrier spacing


8.1.3.1.1.18
NB-IoT FDD reference test frequencies for operating band 18

Table 8.1.3.1.1.18-1: NB-IoT standalone Test frequencies for operating band 18

	Test Frequency ID
	NUL
	MUL
	Frequency of Uplink [MHz]
	NDL
	MDL
	Frequency of Downlink [MHz]

	Low Range
	23851
	0
	815.1
	5851
	-0.5
	860.1

	Mid Range
	23925
	0
	822.5
	5925
	-0.5
	867.5

	High Range
	23999
	0
	829.9
	5999
	-0.5
	874.9

	NOTE 1: Applicable to either 3.75 kHz or 15 kHz NB-IoT UL subcarrier spacing


Table 8.1.3.1.1.18-2: NB-IoT in-band Test frequencies for operating band 18

	Test Frequency ID
	NUL
	MUL
	Frequency of Uplink [MHz]
	NDL
	MDL
	Frequency of Downlink [MHz]

	Low Range
	23857
	-3
	815.6850
	5857
	-2
	860.6925

	Mid Range
	23916
	-3
	821.5850
	5916
	-2
	866.5925

	High Range
	23993
	3
	829.3150
	5993
	1
	874.3075

	NOTE 1: Related to LTE channel BW 5 MHz

NOTE 2: Applicable to either 3.75 kHz or 15 kHz UL sub-carrier spacing


Table 8.1.3.1.1.18-3: NB-IoT guard-band Test frequencies for operating band 18

	Test Frequency ID
	NUL
	MUL
	Frequency of Uplink [MHz]
	NDL
	MDL
	Frequency of Downlink [MHz]

	Low Range
	23851
	0
	815.1000
	5851
	1
	860.1075

	Mid Range
	23901
	0
	820.1000
	5901
	1
	865.1075

	High Range
	23999
	0
	829.9000
	5999
	-2
	874.8925

	NOTE 1: Related to LTE channel BW 5 MHz

NOTE 2: Applicable to either 3.75 kHz or 15 kHz UL sub-carrier spacing


8.1.3.1.1.19
NB-IoT FDD reference test frequencies for operating band 19

Table 8.1.3.1.1.19-1: NB-IoT standalone Test frequencies for operating band 19

	Test Frequency ID
	NUL
	MUL
	Frequency of Uplink [MHz]
	NDL
	MDL
	Frequency of Downlink [MHz]

	Low Range
	24001
	0
	830.1
	6001
	-0.5
	875.1

	Mid Range
	24075
	0
	837.5
	6075
	-0.5
	882.5

	High Range
	24149
	0
	844.9
	6149
	-0.5
	889.9

	NOTE 1: Applicable to either 3.75 kHz or 15 kHz NB-IoT UL subcarrier spacing


Table 8.1.3.1.1.19-2: NB-IoT in-band Test frequencies for operating band 19

	Test Frequency ID
	NUL
	MUL
	Frequency of Uplink [MHz]
	NDL
	MDL
	Frequency of Downlink [MHz]

	Low Range
	24007
	-3
	830.6850
	6007
	-2
	875.6925

	Mid Range
	24066
	-3
	836.5850
	6066
	-2
	881.5925

	High Range
	24143
	3
	844.3150
	6143
	1
	889.3075

	NOTE 1: Related to LTE channel BW 5 MHz

NOTE 2: Applicable to either 3.75 kHz or 15 kHz UL sub-carrier spacing


Table 8.1.3.1.1.19-3: NB-IoT guard-band Test frequencies for operating band 19

	Test Frequency ID
	NUL
	MUL
	Frequency of Uplink [MHz]
	NDL
	MDL
	Frequency of Downlink [MHz]

	Low Range
	24001
	0
	830.1000
	6001
	1
	875.1075

	Mid Range
	24051
	0
	835.1000
	6051
	1
	880.1075

	High Range
	24149
	0
	844.9000
	6149
	-2
	889.8925

	NOTE 1: Related to LTE channel BW 5 MHz

NOTE 2: Applicable to either 3.75 kHz or 15 kHz UL sub-carrier spacing


8.1.3.1.1.20
NB-IoT FDD reference test frequencies for operating band 20

Table 8.1.3.1.1.20-1: NB-IoT standalone Test frequencies for operating band 20

	Test Frequency ID
	NUL
	MUL
	Frequency of Uplink [MHz]
	NDL
	MDL
	Frequency of Downlink [MHz]

	Low Range
	24151
	0
	832.1
	6151
	-0.5
	791.1

	Mid Range
	24300
	0
	847.0
	6300
	-0.5
	806.0

	High Range
	24449
	0
	861.9
	6449
	-0.5
	820.9

	NOTE 1: Applicable to either 3.75 kHz or 15 kHz NB-IoT UL subcarrier spacing


Table 8.1.3.1.1.20-2: NB-IoT in-band Test frequencies for operating band 20

	Test Frequency ID
	NUL
	MUL
	Frequency of Uplink [MHz]
	NDL
	MDL
	Frequency of Downlink [MHz]

	Low Range
	24157
	0
	832.7000
	6157
	-2
	791.6925

	Mid Range
	24291
	0
	846.1000
	6291
	-2
	805.0925

	High Range
	24443
	0
	861.3000
	6443
	1
	820.3075

	NOTE 1: Related to LTE channel BW 5 MHz

NOTE 2: Applicable to either 3.75 kHz or 15 kHz UL sub-carrier spacing


Table 8.1.3.1.1.20-3: NB-IoT guard-band Test frequencies for operating band 20

	Test Frequency ID
	NUL
	MUL
	Frequency of Uplink [MHz]
	NDL
	MDL
	Frequency of Downlink [MHz]

	Low Range
	24151
	3
	832.1150
	6151
	1
	791.1075

	Mid Range
	24276
	3
	844.6150
	6276
	1
	803.6075

	High Range
	24449
	-3
	861.8850
	6449
	-2
	820.8925

	NOTE 1: Related to LTE channel BW 5 MHz

NOTE 2: Applicable to either 3.75 kHz or 15 kHz UL sub-carrier spacing


8.1.3.1.1.21 to 8.1.3.1.1.25
Void

8.1.3.1.1.26
NB-IoT FDD reference test frequencies for operating band 26

Table 8.1.3.1.1.26-1: NB-IoT standalone Test frequencies for operating band 26

	Test Frequency ID
	NUL
	MUL
	Frequency of Uplink [MHz]
	NDL
	MDL
	Frequency of Downlink [MHz]

	Low Range
	26691
	0
	814.1
	8691
	-0.5
	859.1

	Mid Range
	26865
	0
	831.5
	8865
	-0.5
	876.5

	High Range
	27039
	0
	848.9
	9039
	-0.5
	893.9

	NOTE 1: Applicable to either 3.75 kHz or 15 kHz NB-IoT UL subcarrier spacing


Table 8.1.3.1.1.26-2: NB-IoT in-band Test frequencies for operating band 26

	Test Frequency ID
	NUL
	MUL
	Frequency of Uplink [MHz]
	NDL
	MDL
	Frequency of Downlink [MHz]

	Low Range
	26696
	-3
	814.5850
	8696
	-2
	859.5925

	Mid Range
	26856
	-3
	830.5850
	8856
	-2
	875.5925

	High Range
	27034
	3
	848.4150
	9034
	1
	893.4075

	NOTE 1:Related to LTE channel BW 3 MHz

NOTE 2:Applicable to either 3.75 kHz or 15 kHz UL sub-carrier spacing


Table 8.1.3.1.1.26-3: NB-IoT guard-band Test frequencies for operating band 26

	Test Frequency ID
	NUL
	MUL
	Frequency of Uplink [MHz]
	NDL
	MDL
	Frequency of Downlink [MHz]

	Low Range
	26691
	0
	814.1000
	8691
	1
	859.1075

	Mid Range
	26841
	0
	829.1000
	8841
	1
	874.1075

	High Range
	27039
	0
	848.9000
	9039
	-2
	893.8925

	NOTE 1:Related to LTE channel BW 5 MHz

NOTE 2:Applicable to either 3.75 kHz or 15 kHz UL sub-carrier spacing


8.1.3.1.1.27
Void

8.1.3.1.1.28
NB-IoT FDD reference test frequencies for operating band 28

Table 8.1.3.1.1.28-1: NB-IoT standalone Test frequencies for operating band 28

	Test Frequency ID
	NUL
	MUL
	Frequency of Uplink [MHz]
	NDL
	MDL
	Frequency of Downlink [MHz]

	Low Range
	27211
	0
	703.1
	9211
	-0.5
	758.1

	Mid Range
	27435
	0
	725.5
	9435
	-0.5
	780.5

	High Range
	27659
	0
	747.9
	9659
	-0.5
	802.9

	NOTE 1: Applicable to either 3.75 kHz or 15 kHz NB-IoT UL subcarrier spacing


Table 8.1.3.1.1.28-2: NB-IoT in-band Test frequencies for operating band 28

	Test Frequency ID
	NUL
	MUL
	Frequency of Uplink [MHz]
	NDL
	MDL
	Frequency of Downlink [MHz]

	Low Range
	27216
	-3
	703.5850
	9216
	-2
	758.5925

	Mid Range
	27426
	-3
	724.5850
	9426
	-2
	779.5925

	High Range
	27654
	3
	747.4150
	9654
	1
	802.4075

	NOTE 1: Related to LTE channel BW 3 MHz

NOTE 2: Applicable to either 3.75 kHz or 15 kHz UL sub-carrier spacing


Table 8.1.3.1.1.28-3: NB-IoT guard-band Test frequencies for operating band 28

	Test Frequency ID
	NUL
	MUL
	Frequency of Uplink [MHz]
	NDL
	MDL
	Frequency of Downlink [MHz]

	Low Range
	27211
	0
	703.1000
	9211
	1
	758.1075

	Mid Range
	27411
	0
	723.1000
	9411
	1
	778.1075

	High Range
	27659
	0
	747.9000
	9659
	-2
	802.8925

	NOTE 1: Related to LTE channel BW 5 MHz

NOTE 2: Applicable to either 3.75 kHz or 15 kHz UL sub-carrier spacing


8.1.3.1.1.29 to 8.1.3.1.1.65
Void

8.1.3.1.1.66
NB-IoT FDD reference test frequencies for operating band 66

Table 8.1.3.1.1.66-1: NB-IoT standalone Test frequencies for operating band 66

	Test Frequency ID
	NUL
	MUL
	Frequency of Uplink [MHz]
	NDL
	MDL
	Frequency of Downlink [MHz]

	Low Range
	131973
	0
	1710.1
	66437
	-0.5
	2110.1

	Mid Range
	132322
	0
	1745.0
	66786
	-0.5
	2145.0

	High Range
	132671
	0
	1779.9
	67135
	-0.5
	2179.9

	NOTE 1: Applicable to either 3.75 kHz or 15 kHz NB-IoT UL subcarrier spacing

NOTE 2: Only paired part of the band considered for NB-IoT


Table 8.1.3.1.1.66-2: NB-IoT in-band Test frequencies for operating band 66

	Test Frequency ID
	NUL
	MUL
	Frequency of Uplink [MHz]
	NDL
	MDL
	Frequency of Downlink [MHz]

	Low Range
	131978
	-3
	1710.5850
	66442
	-2
	2110.5925

	Mid Range
	132313
	-3
	1744.0850
	66777
	-2
	2144.0925

	High Range
	132666
	3
	1779.4150
	67130
	1
	2179.4075

	NOTE 1: Related to LTE channel BW 3 MHz

NOTE 2: Applicable to either 3.75 kHz or 15 kHz UL sub-carrier spacing

NOTE 3: Only paired part of the band considered for NB-IoT


Table 8.1.3.1.1.66-3: NB-IoT guard-band Test frequencies for operating band 66

	Test Frequency ID
	NUL
	MUL
	Frequency of Uplink [MHz]
	NDL
	MDL
	Frequency of Downlink [MHz]

	Low Range
	131973
	0
	1710.1000
	66437
	1
	2110.1075

	Mid Range
	132298
	0
	1742.6000
	66762
	1
	2142.6075

	High Range
	132671
	0
	1779.9000
	67135
	-2
	2179.8925

	NOTE 1: Related to LTE channel BW 5 MHz

NOTE 2: Applicable to either 3.75 kHz or 15 kHz UL sub-carrier spacing

NOTE 3: Only paired part of the band considered for NB-IoT


8.1.3.2
NB-IoT Radio conditions

8.1.3.2.1
NB-IoT Normal propagation condition

Same normal propagation condition as defined in clause 4.3.2.1 apply.

8.1.3.3
NB-IoT Physical channel allocations

8.1.3.3.1
NB-IoT Antennas

As the UE has one Rx antenna, the downlink signal is applied to it.

8.1.3.3.2
NB-IoT Downlink physical channels and physical signals

The Downlink Physical channels and Physical signals used and their relative powers are specified for either single or two SS Tx antenna in table 8.1.3.3.2-1.  According to this table, no boosting needs to be signalled (as power ratios are fixed between NRS EPRE and all DL channels for a given number of DL antenna ports). 

According to TS 36.213 [29] clause 16.2.2, if higher layer parameter operationModeInfo indicates ‘00’ for a cell, the ratio of NRS EPRE to CRS EPRE is given by the parameter nrs-CRS-PowerOffset if the parameter nrs-CRS-EPRE-Ratio is provided by higher layers, and the ratio of NRS EPRE to CRS EPRE may be assumed to be 0 dB if the parameter nrs-CRS-EPRE-Ratio is not provided by higher layers.

Table 8.1.3.3.2-1: NB-IoT Power allocation for OFDM symbols and reference signals (1 or 2 SS Tx antenna)

	Physical Channel
	EPRE Ratio

	NPBCH
	According to TS 36.213 [29] clause 16.2.2, a UE may assume the ratio of NPBCH EPRE to NRS EPRE among NPBCH REs (not applicable to NPBCH REs with zero EPRE) is 0 dB for an NB-IoT cell with one NRS antenna port and -3 dB for an NB-IoT cell with two NRS antenna ports.

	NPSS
	Power allocation for NPSS is defined as equal to NRS EPRE = -85 dBm/15 kHz in order to have a constant EPRE (an absolute value is used as there is no NRS transmission when NPSS is transmitted).

	NSSS
	Power allocation for NSSS is defined as equal to NRS EPRE = -85 dBm/15 kHz in order to have a constant EPRE (an absolute value is used as there is no NRS transmission when NPSS is transmitted).

	NPDCCH
	According to TS 36.213 [29] clause 16.2.2, a UE may assume the ratio of NPDCCH EPRE to NRS EPRE among NPDCCH REs (not applicable to NPDCCH REs with zero EPRE) is 0 dB for an NB-IoT cell with one NRS antenna port and -3 dB for an NB-IoT cell with two NRS antenna ports.

	NPDSCH
	According to TS 36.213 [29] clause 16.2.2, a UE may assume the ratio of NPDSCH EPRE to NRS EPRE among NPDSCH REs (not applicable to NPDSCH REs with zero EPRE) is 0 dB for an NB-IoT cell with one NRS antenna port and -3 dB for an NB-IoT cell with two NRS antenna ports.

	NRS
	- If the number of NRS antenna ports is one, the EPRE of NRS and the EPRE of all NB-IoT DL channels is the same

- If the number of NRS antenna ports is two, the EPRE per antenna port of NRS port is 3dB larger compared to the EPRE per antenna port of all NB-IoT DL channels

- This means no signalling support of power offsets

- The set of values for power offset between NRS and LTE CRS is {-6, -4.77, -3, -1.77, 0, 1, 1.23, 2, 3, 4, 4.23, 5, 6, 7, 8, 9} dB.


8.1.3.3.3
NB-IoT Mapping of downlink physical channels and signals to physical resources

Parameters for mapping of NB-IoT downlink physical channels and signals are specified as follows:

Normal Cyclic Prefix
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For RF testing, the mapping of DL physical channels to resource element is defined TS 36.521-1 [21] Annex C.1.

Table 8.1.3.3.3-1: NB-IoT Mapping of DL Physical Channels to Resource Elements (FDD)

	Physical channel
	Time Domain Location 
	Frequency Domain Location 
	Note

	NPBCH
	- NPBCH is transmitted in subframe 0 in every radio frame

- NPBCH consists of 8 independently decodable blocks of 80 ms duration

- The time interval where MIB remains unchanged is 640 ms

- NPBCH does not use the first 3 symbols in a subframe in in-band operation.

- For stand-alone and guard-band, the first 3 symbols (of the subframe transmitting NPBCH) contain no NPBCH.
	Occupies any of the 12 subcarriers not reserved for transmission of reference signals
	Mapping rule is specified in TS36.211 [35] sub clause 10.2.4.4

	NPSS
	- NPSS is transmitted in subframe 5

- NPSS uses the last 11 OFDM symbols of subframes in which NB-PSS occurs for normal CP

- NB-IoT PSS/SSS do not use:

- the LTE PDCCH control region 

- REs used by LTE CRS

- The periodicity of NPSS transmission is 10ms.
	NPSS is mapped to sub-carriers #0-10 of the NB-IoT carrier
	Mapping rule is specified in TS36.211 [35] sub clause 10.2.7.1.2

	NSSS
	- NSSS is transmitted in subframe 9 

- NSSS uses the last 11 OFDM symbols of subframes in which NB-SSS occurs for normal CP

- NB-IoT PSS/SSS do not use:

- the LTE PDCCH control region 

- REs used by LTE CRS

- NSSS periodicity is 20ms
	The number of subcarriers for NSSS is 12
	Mapping rule is specified in TS36.211 [35] sub clause 10.2.7.2.2

	NPDCCH
	- NPDCCH on a given NB-IoT carrier are not mapped to the subframes containing NPSS/NSSS/PBCH on that carrier

- NPDCCH are not be mapped onto resources elements used for NRS

- NPDCCH are not overlapped with PBCH, PSS, SSS, or CRS

- One or two NPDCCHs can be transmitted in a subframe.

- In in-band, first three OFDM symbols are not used for NPDCCH

- In stand-alone and guard-band, all OFDM symbols are available for NPDCCH

- NPDCCH and NPDSCH are multiplexed only based on TDM at subframe level
- It means that only cross subframe scheduling is supported

- The start of an NPDCCH search space is >=4ms after the end of the last NPDCCH search space
	- NPDCCH is transmitted on an aggregation of one or two consecutive narrowband control channel elements (NCCEs), where a narrowband control channel element corresponds to 6 consecutive subcarriers in a subframe where NCCE 0 occupies subcarriers 0 through 5 and NCCE 1 occupies subcarriers 6 through 11. 

- REG is not defined for NPDCCH
	Mapping rule is specified in TS36.211 [35] sub clause 10.2.5.5

	NPDSCH
	- The start of NB-PDSCH transmission is >=4ms later than the end of its associated DL assignment

- NPDSCH on a given NB-IoT carrier are not mapped to the subframes containing NPSS/NSSS/PBCH on that carrier

- NPDSCH resources elements should be different from the ones used for NRS 

- NPDSCH resources elements should be different from the ones used for CRS 
	Occupies any of the 12 subcarriers not reserved for transmission of reference signals
	Mapping rule is specified in TS36.211 [35] sub clause 10.2.3.4

	NRS
	- Narrowband reference signals are transmitted in all NB-IoT downlink subframes in a cell supporting NPDSCH transmission. 

- NRS is not transmitted in subframes that are not NB-IoT downlink subframes, except if these subframes contain NPBCH or NPDSCH carrying SystemInformationBlockType1-NB where NRS shall be transmitted. 

- Narrowband reference signals are transmitted in subframes #0 and #4 and in subframes #9 not containing NSSS [when no NB-IoT downlink subframes configuration has not been established].

- The narrowband reference signals shall not be mapped to subframes containing NPSS or NSSS.

- NRS are transmitted on one or two antenna ports 0 to 1 (refer to Figure 10.2.6.2-1 in TS 36.211 [35]).
	2 subcarriers per antenna port in any OFDM symbols where NRS is transmitted
	


8.1.3.3.4
NB-IoT Uplink physical channels and physical signals

[FFS]
8.1.3.3.5
NB-IoT Mapping of uplink physical channels and signals to physical resources

[FFS]

8.1.3.4
NB-IoT Signal levels

8.1.3.4.1
NB-IoT Downlink signal levels

The downlink power settings in table 8.1.3.4.1-1 are used unless otherwise specified in a test case.

Table 8.1.3.4.1-1: NB-IoT Default Downlink power levels

	
	Unit
	Channel bandwidth

	
	
	200 kHz

	Number of Tones
	
	12

	Channel BW Power
	dBm
	-74

	NRS EPRE
	dBm/15kHz
	-85

	Note 1:
The channel bandwidth powers are informative, based on -85dBm/15kHz NRS_EPRE, then scaled according to the number of tones in DL and rounded to the nearest integer dBm value.

Note 2:
The power level is specified at the UE Rx antenna


It is [FFS] whether there is a requirement to specify constant power throughout all OFDM symbols, and if so how unallocated Resource elements should be treated.

The default signal level uncertainty is +/-3dB at each test port, for any level specified. If the uncertainty value is critical for the test purpose a tighter uncertainty is specified for the related test case in TS 36.521-1 [21] Annex F or in TS 36.521-3 [34] Annex F

8.1.3.4.2
NB-IoT Uplink signal levels

[FFS]

8.1.3.5
NB-IoT Standard test signals

8.1.3.5.1
NB-IoT Downlink test signals

[FFS]

8.1.3.5.2
NB-IoT Uplink test signals

[FFS]

8.1.3.6
NB-IoT Physical layer parameters

8.1.3.6.1
NB-IoT Downlink physical layer parameters

8.1.3.6.1.1
NB-IoT Physical layer parameters for DCI format N0

Default NB-IoT physical layer parameters for DCI format N0 are specified in table 8.1.3.6.1.1-1.

Table 8.1.3.6.1.1-1: NB-IoT Physical layer parameters for DCI format N0

	Parameter
	Value
	Value in binary

	Flag for format N0/format N1differentiation
	format N0
	"0"

	Subcarrier indication
	Depending on test parameters

(6 bits as defined in section 16.5.1.1 of 36.213 [29])
	-

	Resource assignment 
	Depending on test parameters

(3 bits as defined in section 16.5.1.1 of 36.213 [29])
	-

	Scheduling delay
	0
	“00”

	Modulation and coding scheme 
	Depending on test parameters

(4 bits as defined in section 16.5.1.2 of 36.213 [29])
	-

	Redundancy version
	0
	"0"

	Repetition number
	0
	“000”

	New data indicator
	Set for every data transmission/retransmission according to the rules specified in TS 36.321

1 bit
	-

	DCI subframe repetition number
	0

(2 bits as defined in section 16.6 in 36.213)
	“00”


8.1.3.6.1.2
NB-IoT Physical layer parameters for DCI format N1

Default NB-IoT physical layer parameters for DCI format N1 are specified in table 8.1.3.6.1.2-1 for random access procedure initiated by a NPDCCH order and in table 8.1.3.6.1.2-2 for the scheduling of one NPDSCH codeword in one cell.

Table 8.1.3.6.1.2-1: NB-IoT Physical layer parameters for DCI format N1 (for random access procedure initiated by a NPDCCH order)
	Parameter
	Value
	Value in binary

	Flag for format N0/format N1 differentiation
	format N1
	“1”

	NPDCCH order indicator
	1
	“1”

	Starting number of NPRACH repetitions
	n128

3 bits as defined in section 16.3.1 of 36.213)
	“111”

	Subcarrier indication of NPRACH
	12

(6 bits as defined in section 16.3.1 of 36.213)
	“001100”

	NOTE 1: All the remaining bits in format N1 are set to one


Table 8.1.3.6.1.2-2: NB-IoT Physical layer parameters for DCI format N1 (for the scheduling of one NPDSCH codeword in one cell)
	Parameter
	Value
	Value in binary

	Flag for format N0/format N1 differentiation
	format N1
	“1”

	NPDCCH order indicator
	0
	“0”

	Scheduling delay
	0
	“000”

	Resource assignment
	Depending on test parameters

(3 bits as defined in section 16.4.1.3 of 36.213) 
	-

	Modulation and coding scheme
	Depending on test parameters

(4 bits as defined in section 16.4.1.5 of 36.213)
	-

	Repetition number
	0
	“0000”

	New data indicator
	Set for every data transmission/retransmission according to the rules specified in TS 36.321

1 bit
	-

	HARQ-ACK resource
	Depending on test parameters

(4 bits as defined in section 16.4.2 of 36.213)
	-

	DCI subframe repetition number
	0

(2 bits as defined in section 16.6 in 36.213)
	“00”


8.1.3.6.1.5
NB-IoT Physical layer parameters for DCI format N2

Default NB-IoT physical layer parameters for DCI format N2 are specified in table 8.1.3.6.1.5-1 for paging and in table 8.1.3.6.1.5-2 for direct indication.

Table 8.1.3.6.1.5-1: NB-IoT Physical layer parameters for DCI format N2 (for paging)

	Parameter
	Value
	Value in binary

	Flag for paging/direct indication differentiation
	1
	“1”

	Resource assignment
	Depending on test parameters

(3 bits as defined in section 16.4.1.3 of 36.213)
	-

	Modulation and coding scheme (transport block 1)
	Depending on test parameters

(4 bits as defined in section 16.4.1.5 of 36.213)
	-

	Repetition number
	0

(4 bits as defined in section 16.4.1.3 of 36.213)
	“0000”

	DCI subframe repetition number
	5

(3 bits as defined in section 16.6 of 36.213)
	“101”


Table 8.1.3.6.1.5-2: NB-IoT Physical layer parameters for DCI format N2 (for direct indication)

	Parameter
	Value
	Value in binary

	Flag for paging/direct indication differentiation
	0
	“0”

	Direct Indication information
	1
	“00000001”

	NOTE 1: Reserved information bits are added until the size is equal to that of format N2 with Flag=1


8.1.4
NB-IoT Reference system configurations

The reference system configurations specified in this sub clause apply to all NB-IoT test cases unless otherwise specified.

8.1.4.1
NB-IoT Simulated network scenarios

Simulated network scenarios to be tested are listed in this sub clause.

NOTE 1:
The number of cells specified does not necessarily correspond to the maximum number of resources to be configured simultaneously in test equipment. Please refer to clause 8.3.1 for such information.

NOTE 2: 
Void


8.1.4.1.1
NB-IoT Single cell network scenarios

For NB-IoT basic single cell environment, Ncell 1 is used.

8.1.4.1.2
NB-IoT single mode multi cell network scenarios

For NB-IoT basic intra-frequency multi cell environment, Ncell 1, Ncell 2 and Ncell 4 are used.

For NB-IoT basic inter-frequency multi cell environment, Ncell 1 and Ncell 3 are used.

For NB-IoT basic inter-band cell environment, Ncell 1 and Ncell 10 are used.

For NB-IoT multi tracking area intra-frequency multi cell environment, Ncell 1 and Ncell 11 are used.

For NB-IoT multi tracking area inter-frequency multi cell environment, Ncell 1 and Ncell 23 are used.

For NB-IoT multi PLMN inter-frequency multi cell environment, Ncell 1, Ncell 12, Ncell 13 and Ncell 14 are used.

8.1.4.2
NB-IoT Simulated cells

NOTE 1: Void

NOTE 2: Test frequency and range defined in table 8.1.4.2-1 do not apply to 36.521-1 test cases.

Test frequencies and simulated cells are defined in table 8.1.4.2-1. For NB-IoT cells, f1 is the default test frequency. 
Default parameters for simulated cells are specified in table 8.1.4.2-1A and table 8.1.4.2-2.

Common parameters for simulated cells are specified in subclauses 8.1.4.3 

Table 8.1.4.2-1: Definition of test frequencies and simulated NB-IoT cells

	Test frequency
	RAT
	Operating band
	Range
	Simulated cells

	f1
	NB-IoT
	Operating band under test
	Mid

(Note 1)
	Ncell 1, Ncell 2, Ncell 4, Ncell 11 (Note 2)

	f2
	NB-IoT
	Operating band under test
	High

(Note 1)
	Ncell 3, Ncell 12, Ncell 23

	f3
	NB-IoT
	Operating band under test
	Low

(Note 1)
	Ncell 13

	f4
	NB-IoT
	Operating band under test
	(Note 1)
	Ncell 14

	f5
	NB-IoT
	Operating band for inter-band cells
	Mid

(Note 1)
	Ncell 10

	Note 1:
For signalling test, see clause 8.3.2.3.

Note 2:
For signalling test, simultaneous co-existence of Ncell 2 with Ncell 11 is not allowed.


Table 8.1.4.2-1A: Default NB-IoT parameters for simulated cells

	cell ID
	NB-IoT Cell Identifier
	Physical layer cell identity
	rootSequenceIndex FDD

	
	eNB Identifier
	Cell Identity
	
	

	Ncell 1
	'0000 0000 0000 0000 0001'B
	'0000 0000'B
	0
	22

	Ncell 2
	'0000 0000 0000 0000 0001'B
	'0000 0010'B
	2
	86

	Ncell 3
	'0000 0000 0000 0000 0010'B
	'0000 0011'B
	3
	22

	Ncell 4
	'0000 0000 0000 0000 0011'B
	'0000 0100'B
	4
	150

	Ncell 10
	'0000 0000 0000 0000 0101'B
	'0000 1010'B
	10
	22

	Ncell 11
	'0000 0000 0000 0000 0110'B
	'0000 1011'B
	11
	214

	Ncell 12
	'0000 0000 0000 0000 0010'B
	'0000 1100'B
	12
	86

	Ncell 13
	'0000 0000 0000 0000 0100'B
	'0000 1101'B
	13
	86

	Ncell 14
	'0000 0000 0000 0000 0111'B
	'0000 1110'B
	14
	22

	Ncell 23
	'0000 0000 0000 0000 0110'B
	'0001 0111'B
	23
	150


Table 8.1.4.2-2: Default NAS parameters for simulated NB-IoT cells

	cell ID
	Tracking Area
	TA# list

(Note 1)
	GUTI (Note 2)

	
	TA#
	PLMN
	TAC
	
	MME Identifier
	M-TMSI

	
	
	MCC
	MNC
	
	
	MME Group ID
	MME Code
	

	Ncell 1
	TAI-1
	(Note 3)
	1
	TAI-1
	32769
	1
	Arbitrarily selected according to TS 23.003 subclause 2.8 [2].

	Ncell 2
	TAI-1
	(Note 3)
	1
	TAI-1
	32769
	1
	

	Ncell 3
	TAI-1
	(Note 3)
	1
	TAI-1
	32769
	1
	

	Ncell 4
	TAI-1
	(Note 3)
	1
	TAI-1
	32769
	1
	

	Ncell 10
	TAI-10
	(Note 3)
	1
	TAI-1
	32769
	1
	

	Ncell 11
	TAI-2
	(Note 3)
	2
	TAI-2
	32769
	1
	

	Ncell 12
	TAI-3
	002
	11
	1
	TAI-3
	32769
	1
	

	Ncell 13
	TAI-4
	003
	21
	1
	TAI-4
	32769
	1
	

	Ncell 14
	TAI-5
	004
	31
	1
	TAI-5
	32769
	1
	

	Ncell 23
	TAI-2
	(Note 3)
	2
	TAI-2
	32769
	1
	

	Note 1:
The value(s) in the column TA# list indicates TAI(s) included in the response messages of the registration procedure (ATTACH ACCEPT or TRACKING AREA UPDATE ACCEPT) when the UE performs the registration procedure on a corresponding cell.

Note 2:
The value in the column GUTI indicates GUTI included in the response messages of the registration procedure (ATTACH ACCEPT or TRACKING AREA UPDATE ACCEPT) when the UE performs the registration procedure on a corresponding cell.

Note 3:
Set to the same Mobile Country Code and Mobile Network Code stored in EFIMSI on the test USIM card (subclause 4.9.3).


8.1.4.3
NB-IoT Common parameters for simulated cells

The parameters specified in this sub clause apply to all simulated cells unless otherwise specified.

8.1.4.3.1
NB-IoT Common configurations of system information blocks

8.1.4.3.1.1
NB-IoT Combinations of system information blocks

The combination of system information blocks required by a test case depends on the test case scenario. In this clause, the following combinations of system information blocks are defined.

Combination 1 is the default combination which applies to the following test case scenarios:

-
single cell scenario

Combination 2 applies to the following test case scenarios:

-
intra-frequency multi cell scenario

-
intra-frequency multi cell scenario with neighbouring cell related information
Combination 3 applies to the following test case scenarios:

-
inter-frequency multi cell scenario

Combination 4 applies to the following test case scenarios:

- access barring single cell scenario

Table 8.1.4.3.1.1-1: Combinations of system information blocks

	System information block type

	Combi​nation No.
	SIB2-NB
	SIB3-NB
	SIB4-NB
	SIB5-NB
	SIB 14-NB
	SIB16-NB

	1
	X
	
	
	
	
	

	2
	X
	X
	X
	
	
	

	3
	X
	X
	
	X
	
	

	4
	X
	X
	
	
	X
	


8.1.4.3.1.2
NB-IoT Scheduling of system information blocks

The scheduling configurations for combinations of system information blocks are defined in the following tables.

Table 8.1.4.3.1.2-1: Scheduling for combination 1

	Scheduling Information No.
	Periodicity

[radio frames]
	Repetition pattern

[radio frames]
	TB size

[bits]
	Mapping of system information blocks

	1
	64
	every8thRF
	552
	SIB2-NB


Table 8.1.4.3.1.2-2: Scheduling for combination 2

	Scheduling Information No.
	Periodicity

[radio frames]
	Repetition pattern

[radio frames]
	TB size

[bits]
	Mapping of system information blocks

	1
	64
	every8thRF
	552
	SIB2-NB

	2
	64
	every16thRF
	256
	SIB3-NB

	3
	64
	every16thRF
	256
	SIB4-NB


Table 8.1.4.3.1.2-3: Scheduling for combination 3

	Scheduling Information No.
	Periodicity

[radio frames]
	Repetition pattern

[radio frames]
	TB size

[bits]
	Mapping of system information blocks

	1
	64
	every8thRF
	552
	SIB2-NB

	2
	64
	every16thRF
	256
	SIB3-NB

	3
	64
	every16thRF
	256
	SIB5-NB


Table 8.1.4.3.1.2-4: Scheduling for combination 4

	Scheduling Information No.
	Periodicity

[radio frames]
	Repetition pattern

[radio frames]
	TB size

[bits]
	Mapping of system information blocks

	1
	64
	every8thRF
	552
	SIB2-NB

	2
	64
	every16thRF
	256
	SIB3-NB

	3
	64
	every16thRF
	256
	SIB14-NB


8.1.4.3.2
NB-IoT Common contents of system information messages

-
MasterInformationBlock-NB

The MasterInformationBlock-NB includes the system information transmitted on BCH.
Table 8.1.4.3.2-1: MasterInformationBlock-NB

	Derivation Path: 36.331 clause 6.7.2

	Information Element
	Value/remark
	Comment
	Condition

	MasterInformationBlock-NB ::= SEQUENCE {
	
	
	

	  systemFrameNumber-MSB-r13
	A valid value as defined in TS 36.331 [17]
	
	

	  hyperSFN-LSB-r13
	A valid value as defined in TS 36.331 [17]
	
	

	  schedulingInfoSIB1-r13
	2
	TBS = 208 bits, 16 repetitions
	

	  systemInfoValueTag-r13
	0
	
	

	  ab-Enabled-r13
	FALSE
	
	

	  operationModeInfo-r13 CHOICE {
	
	
	

	    inband-SamePCI-r13 SEQUENCE {
	
	
	Inband-Same

	      eutra-CRS-SequenceInfo-r13
	0
	
	

	    }
	
	
	

	    inband-DifferentPCI-r13 SEQUENCE {
	
	
	Inband-Different

	      eutra-NumCRS-Ports-r13
	same
	same number of ports as NRS
	

	      rasterOffset-r13
	khz-7dot5
	
	

	      spare
	’00’B
	
	

	    }
	
	
	

	    guardband-r13 SEQUENCE {
	
	
	Guardband

	      rasterOffset-r13
	khz-7dot5
	
	

	      spare
	‘000’B
	
	

	    }
	
	
	

	    standalone-r13 SEQUENCE {
	
	
	Standalone

	      spare
	‘0000 0’B
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	


	Condition
	Explanation

	Inband-Same
	In-band with same PCI test environment

	Inband-Different
	In-band with different PCI test environment

	Standalone
	Standalone test environment

	Guardband
	Guard-band test environment


-
SystemInformation-NB

The SystemInformation-NB message is used to convey one or more System Information Blocks. All the SIBs included are transmitted with the same periodicity.
Table 8.1.4.3.2-2: SystemInformation-NB

	Derivation Path: 36.331 clause 6.7.2

	Information Element
	Value/remark
	Comment
	Condition

	SystemInformation-NB ::= SEQUENCE {
	
	
	

	  criticalExtensions CHOICE {
	
	
	

	    systemInformation-r13 SEQUENCE {
	
	
	

	      sib-TypeAndInfo-r13 SEQUENCE (SIZE (1..maxSIB)) OF CHOICE {}
	See subclause 8.1.4.3.1
	
	

	      lateNonCriticalExtension
	Not present
	
	

	      nonCriticalExtension SEQUENCE {}
	Not present
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	


-
SystemInformationBlockType1-NB 

SystemInformationBlockType1-NB contains information relevant when evaluating if a UE is allowed to access a cell and defines the scheduling of other system information.

Table 8.1.4.3.2-3: SystemInformationBlockType1-NB

	Derivation Path: 36.331 clause 6.7.2

	Information Element
	Value/remark
	Comment
	Condition

	SystemInformationBlockType1-NB ::= SEQUENCE {
	
	
	

	  hyperSFN-MSB-r13
	A valid value as defined in TS 36.331 [17]
	
	

	  cellAccessRelatedInfo-r13 SEQUENCE {
	
	
	

	    plmn-IdentityList-r13 SEQUENCE (SIZE (1.. maxPLMN-r11)) OF SEQUENCE {
	1 entry
	
	

	      plmn-Identity-r13[1] SEQUENCE {
	
	
	

	        mcc
	See table 8.1.4.2-2
	
	

	        mnc
	See table 8.1.4.2-2
	
	

	      }
	
	
	

	      cellReservedForOperatorUse-r13[1]
	notReserved
	
	

	      attachWithoutPDN-Connectivity-r13[1]
	true
	
	ATTACH_WITHOUT_PDN

	
	Not present
	
	ATTACH_WITH_PDN

	    }
	
	
	

	    trackingAreaCode-r13
	See table 8.1.4.2-2
	
	

	    cellIdentity-r13
	Cell ID for the simulated cell
	
	

	    cellBarred-r13
	notBarred
	
	

	    intraFreqReselection-r13
	notAllowed
	
	

	  }
	
	
	

	  cellSelectionInfo-r13 SEQUENCE {
	
	
	

	    q-RxLevMin-r13
	-70 (-140 dBm)
	For RF/RRM test cases
	RF

	
	-106 dBm
	For signalling test cases
	Signaling

	    q-QualMin-r13
	-20 (-20dB)
	
	

	  }
	
	
	

	  p-Max-r13
	Not Present
	
	

	  freqBandIndicator-r13
	Operating band under test.
	
	

	  freqBandInfo-r13
	Not Present
	
	

	  multiBandInfoList-r13
	Not Present
	
	

	  downlinkBitmap-r13
	Not Present
	
	

	  eutraControlRegionSize-r13
	n2
	
	Inband-Same, Inband-Different

	
	Not Present
	
	Standalone, Guard

	  nrs-CRS-PowerOffset-r13
	dB0
	
	Inband-Same

	
	Not Present
	
	Inband-Different, Standalone, Guardband

	  schedulingInfoList-r13
	See subclause 8.1.4.3.1
	
	

	  si-WindowLength-r13
	ms160
	
	

	  si-RadioFrameOffset-r13
	Not Present
	
	

	  systemInfoValueTagList-r13 SEQUENCE (SIZE (1.. maxSI-Message-NB-r13)) OF
	
	n entries where n is the same number of entries, and listed in the same order, as in schedulingInfoList-r13
	

	  {
	
	
	

	    SystemInfoValueTagSI-r13[1]
	0
	
	

	    ….
	
	
	

	    SystemInfoValueTagSI-r13[n]
	0
	
	

	  }
	
	
	

	  lateNonCriticalExtension
	Not Present
	
	

	  nonCriticalExtension SEQUENCE {}
	Not Present
	
	

	}
	
	
	


	Condition
	Explanation

	ATTACH_WITH_PDN
	If the UE supports attach with PDN request.

	ATTACH_WITHOUT_PDN
	If the UE supports attach without PDN request.

	Inband_Same
	In-band with same PCI test environment

	Inband_Different
	In-band with different PCI test environment

	Standalone
	Standalone test environment

	Guardband
	Guard-band test environment

	RF
	For RF/RRM test cases

	Signaling
	For Signaling test cases


8.1.4.3.3
NB-IoT Common contents of system information blocks

-
SystemInformationBlockType2-NB

The IE SystemInformationBlockType2-NB contains radio resource configuration information that is common for all UEs.

Table 8.1.4.3.3-1: SystemInformationBlockType2-NB
	Derivation Path: 36.331 clause 6.7.3.1

	Information Element
	Value/remark
	Comment
	Condition

	SystemInformationBlockType2-NB-r13 ::= SEQUENCE {
	
	
	

	  radioResourceConfigCommon-r13 SEQUENCE {}
	RadioResourceConfigCommonSIB-NB-DEFAULT
	See subclause 8.1.6
	

	  ue-TimersAndConstants-r13 SEQUENCE {
	
	
	

	    t300-r13
	ms10000
	
	

	    t301-r13
	ms10000
	
	

	    t310-r13
	ms1000
	
	

	    n310-r13
	n2
	
	

	    t311-r13
	ms1000
	
	

	    n311-r13
	n1
	
	

	  }
	
	
	

	  freqInfo-r13 SEQUENCE {
	
	
	

	    ul-CarrierFreq-r13
	Not present
	Default UL EARFCN applies
	

	    additionalSpectrumEmission-r13
	1 (NS_01)
	A-MPR doesn’t apply by default.

See TS 36.101 table 6.2.4-1.
	

	  }
	
	
	

	  timeAlignmentTimerCommon-r13
	sf750
	
	

	  multiBandInfoList-r13 SEQUENCE {}
	Not present
	
	

	  lateNonCriticalExtension SEQUENCE {}
	Not present
	
	

	}
	
	
	


-
SystemInformationBlockType3-NB

The IE SystemInformationBlockType3-NB contains cell re-selection information common for intra-frequency, inter-frequency as well as intra-frequency cell re-selection information other than neighbouring cell related.

Table 8.1.4.3.3-2: SystemInformationBlockType3-NB
	Derivation Path: 36.331 clause 6.7.3.1

	Information Element
	Value/remark
	Comment
	Condition

	SystemInformationBlockType3-NB-r13 ::= SEQUENCE {
	
	
	

	  cellReselectionInfoCommon-r13 SEQUENCE {
	
	
	

	    q-Hyst-r13
	dB0
	To reduce interference between intra-frequency multiple cells
	

	  }
	
	
	

	  cellReselectionServingFreqInfo SEQUENCE-r13 {
	
	
	

	    s-NonIntraSearch-r13
	Not present
	
	

	  }
	
	
	

	  intraFreqCellReselectionInfo-r13 SEQUENCE {
	
	
	

	    q-RxLevMin-r13
	-70 (-140 dBm)
	For RF/RRM test cases
	

	
	-106 dBm
	For signalling test cases
	

	    q-QualMin-r13
	Not present
	
	

	    p-Max-r13
	Not present
	
	

	    s-IntraSearchP-r13
	Not present
	
	

	    t-Reselection-r13
	0
	
	

	  }
	
	
	

	  freqBandInfo-r13
	Not present
	
	

	  multiBandInfoList-r1
	Not present
	
	

	  lateNonCriticalExtension 
	Not present
	
	

	}
	
	
	


-
SystemInformationBlockType4-NB

The IE SystemInformationBlockType4-NB contains neighbouring cell related information relevant only for intra-frequency cell re-selection. The IE includes cells with specific re-selection parameters.
Table 8.1.4.3.3-3: SystemInformationBlockType4-NB
	Derivation Path: 36.331 clause 6.7.3.1

	Information Element
	Value/remark
	Comment
	Condition

	SystemInformationBlockType4-NB-r13 ::= SEQUENCE {
	
	
	

	  intraFreqNeighCellList-r13 SEQUENCE (SIZE (1..maxCellIntra)) OF SEQUENCE {}
	Not present
	Not required unless Qoffset configuration is tested. When Qoffset configuration is tested, see table FFS.
	

	  intraFreqBlackCellList SEQUENCE-r13 (SIZE (1..maxCellBlack)) OF SEQUENCE {}
	Not present
	Not required unless Blacklisted cell list configuration is tested. When Blacklisted cell list configuration is tested, see table FFS.
	

	  lateNonCriticalExtension 
	Not present
	
	

	}
	
	
	


-
SystemInformationBlockType5-NB

The IE SystemInformationBlockType5-NB contains information relevant only for inter-frequency cell re-selection i.e. information about other NB-IOT frequencies and inter-frequency neighbouring cells relevant for cell re-selection. The IE includes cell re-selection parameters common for a frequency.
Table 8.1.4.3.3-4: SystemInformationBlockType5-NB
	Derivation Path: 36.331 clause 6.7.3.1

	Information Element
	Value/remark
	Comment
	Condition

	SystemInformationBlockType5-NB-r13 ::= SEQUENCE {
	
	
	

	  interFreqCarrierFreqList-r13 SEQUENCE (SIZE (1..maxFreq)) OF SEQUENCE {
	The same number of entries as the configured inter-freq carriers. For Signalling test cases, see clause 8.3.2.3.


	n denotes the index of the entry
	

	    dl-CarrierFreq-r13[n]
	Downlink EARFCN under test

For Signalling test cases, see clause 8.3.2.3.


	
	

	    q-RxLevMin-r13[n]
	-65 (-130 dBm)
	For RF/RRM test cases
	

	
	-106 dBm
	For signalling test cases
	

	    q-QualMin-r13[n]
	Not present
	
	

	    p-Max-r13[n]
	Not present
	
	

	    q-OffsetFreq-r13[n]
	dB0
	Qoffset doesn’t apply by default.
	

	    interFreqNeighCellList-r13[n] SEQUENCE (SIZE (1..maxCellInter)) OF SEQUENCE {}
	Not present
	Not required unless Qoffset configuration is tested.
	

	    interFreqBlackCellList-r13[n] SEQUENCE (SIZE (1..maxCellBlack)) OF SEQUENCE {}
	Not present
	Not required unless Blacklisted cell list configuration is tested.
	

	    multiBandInfoList-r13
	Not present
	
	

	  }
	
	
	

	  t-Reselection-r13
	s0
	
	

	  lateNonCriticalExtension
	Not present
	
	

	}
	
	
	


-
SystemInformationBlockType14-NB

The IE SystemInformationBlockType14-NB contains the AB parameters.

Table 8.1.4.3.3-5: SystemInformationBlockType14-NB

	Derivation Path: 36.331 clause 6.7.3.1

	Information Element
	Value/remark
	Comment
	Condition

	SystemInformationBlockType14-NB-r13 ::= SEQUENCE {
	
	
	

	  ab-Param-r13 CHOICE {
	
	
	

	    ab-Common-r13 SEQUENCE {
	
	
	

	      ab-Category-r13
	a
	AB applies to all UEs
	

	      ab-BarringBitmap-r13
	'1111111111'B
	All UE classes 0-9
	

	      ab-BarringExceptionData-r13
	Not present
	
	

	      ab-BarringForSpecialAC-r13
	'11111'B
	All UE classes 11-15
	

	    }
	
	
	

	  }
	
	
	

	  lateNonCriticalExtension
	Not present
	
	

	}
	
	
	


-
SystemInformationBlockType16-NB

The IE SystemInformationBlockType16-NB contains information related to GPS time and Coordinated Universal Time (UTC). The UE may use the parameters provided in this system information block to obtain the UTC, the GPS and the local time.

Table 8.1.4.3.3-6: SystemInformationBlockType16-NB

FFS
8.1.5
NB-IoT Generic procedures

8.1.5.0
General
This clause describes NB-IoT UE test states which can be used in the initial condition of many test cases defined in TS 36.521-1 [21], TS 36.523-1 [18] and TS 36.521-3 [34] or other procedures defined in this specification. This section also defines a set of procedures to bring the UE into these states.

8.1.5.1
NB-IoT UE test states

NB-IoT UE test states defined in this section support Control Plane CIoT EPS Optimization (CP) and User Plane CIoT EPS Optimization (UP).
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Figure 8.1.5.1-1: NB-IoT UE Test States for Basic Generic Procedures

Table 8.1.5.1-1: The NB-IoT UE states

	
	RRC
	ECM
	EMM
	ESM
	UE Test Mode

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

	State 2-NB
	Attach, Connected Mode
	RRC_CONNECTED

0, 1 or 2 data radio bearers configured as specified in the test cases
	ECM-CONNECTED
	EMM-REGISTERED
	0 or 1 default EPS bearer context active and N (0 ≤ N ≤ 1) dedicated EPS bearer active as specified in the test cases.
	Not active

	State 2A-NB
	Attach, Connected Mode, UE Test Mode Activated
	RRC_CONNECTED

0, 1 or 2 data radio bearers configured as specified in the test cases
	ECM-CONNECTED
	EMM-REGISTERED
	0 or 1 default EPS bearer context active and N (0 ≤ N ≤ 1) dedicated EPS bearer active as specified in the test cases.
	Active

	State 2B-NB
	Attach,Connected Mode, UE Loopback Activated
	RRC_CONNECTED

0,1 or 2 data radio bearers configured as specified in the test cases
	ECM-CONNECTED
	EMM-REGISTERED
	0 or 1 default EPS bearer context active and N (0 ≤ N ≤ 1) dedicated EPS bearer active as specified in the test cases.
	Active and Closed

	State 3-NB
	Registered, Idle Mode
	RRC_IDLE
	ECM-IDLE
	EMM-REGISTERED
	0 or 1 default EPS bearer context active as specified in the test cases.
	Not active

	State 3A-NB
	Registered, Idle Mode, UE Test Mode Activated
	RRC_IDLE
	ECM-IDLE
	EMM-REGISTERED
	0 or 1 default EPS bearer context active as specified in the test cases.
	Active


NOTE 1:
Refer to TS 24.301 [28] subclause 5.5.1.1 for more details on the ESM state.

NOTE 2:
Refer to TS 36.509 [38] for details regarding UE test mode and UE Loopback.

8.1.5.2
NB-IoT UE Attach, Connected mode (State 2-NB)

8.1.5.2.0
General

UE registration depends on the specific configuration of a UE, which is expressed by PICS according to TS 36.523-2 [19], and specific test case conditions.

The following UE configurations and test case conditions are used in this procedure.

	Configuration
	Condition
	Explanation
	Default values

	User_Plane_CIoT_Optimisation
	UE_UP_CIoT_Optimisation AND TC_Require_UP_CIoT_Optimisation
	User Plane CIoT Optimisation is supported by UE (UE capability, pc_User_Plane_CIoT_Optimisation) and the Network, and, test case requires Attach with User Plane CIoT EPS optimisation
	UE_UP_CIoT_Optimisation=pc_User_Plane_CIoT_Optimisation

TC_Require_UP_CIoT_Optimisation=FALSE


8.1.5.2.1
Initial conditions

System Simulator:

-
1 NB-IoT cell, default parameters.

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

User Equipment:

- 
The Test UICC shall be inserted. This shall contain a USIM application on UICC.

-
UE is in State 1-NB switched off.

8.1.5.2.2
Definition of system information messages

The default system information messages are used with the exception(s) below.

Table 8.1.5.2.2-1: SystemInformationBlockType1-NB

	Derivation Path: TS 36.508, table 8.1.4.3.2-3, condition ATTACH_WITHOUT_PDN.


8.1.5.2.3
Procedure

Table 8.1.5.2.3-1: NB-IoT UE connected mode procedure (state 1-NB to state 2-NB)

	Step
	Procedure
	Message Sequence

	
	
	U - S
	Message

	1
	SS transmits system information.
	<--
	RRC: SYSTEM INFORMATION-NB (BCCH)

	1A
	Switch-on the UE
	-
	-

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

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

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

	4a1
	IF px_DoAttachWithoutPDN THEN

The UE transmits an RRCConnectionSetupComplete-NB message to confirm the successful completion of the connection establishment and to initiate the Attach procedure by including the ATTACH REQUEST message. An ESM DUMMY MESSAGE is piggybacked in ATTACH REQUEST, OTHERWISE.
	-->
	RRC: RRCConnectionSetupComplete-NB
NAS: ATTACH REQUEST

NAS: ESM DUMMY MESSAGE

	4b1
	ELSE

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

NAS: PDN CONNECTIVITY REQUEST

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

NAS: AUTHENTICATION REQUEST

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

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

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

	-
	EXCEPTION: Steps 9a1 to 9a2 describe behaviour that depends on UE configuration; the "lower case letter" identifies a step sequence that take place if the UE has ESM information which needs to be transferred.
	-
	-

	9a1
	IF the UE sets the ESM information transfer flag in the PDN CONNECTIVITY REQUEST message sent in step 4b1 THEN the SS transmits an ESM INFORMATION REQUEST message to initiate exchange of protocol configuration options and/or APN.
	<--
	RRC: DLInformationTransfer-NB
NAS: ESM INFORMATION REQUEST

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

	-
	EXCEPTION: Steps 10a1 to 10a2 describe behaviour that depends on UE configuration and test case condition; the "lower case letter" identifies a step sequence that take place if User_Plane_CIoT_Optimisation condition is evaluated as true.
	-
	-

	10a1
	IF User_Plane_CIoT_Optimisation THEN the SS transmits a SecurityModeCommand message to activate AS security.
	<--
	RRC: SecurityModeCommand

	10a2
	The UE transmits a SecurityModeComplete message and establishes the initial security configuration.
	-->
	RRC: SecurityModeComplete

	11
	The SS transmits a UECapabilityEnquiry-NB message to initiate the UE radio access capability transfer procedure.
	<--
	RRC: UECapabilityEnquiry-NB

	12
	The UE transmits a UECapabilityInformation-NB message to transfer UE radio access capability.
	-->
	RRC: UECapabilityInformation-NB

	-
	EXCEPTION: Steps 13a1 to 13c1 describe behaviour that depends on UE capabilities; the "lower case letter" identifies a step sequence that take place depending on whether the UE is configured for User_Plane_CIoT_Optimisation and if not then if it is configured to do Attach Without PDN or not.
	-
	-

	13a1
	IF User_Plane_CIoT_Optimisation THEN the SS transmits a RRCConnectionReconfiguration-NB message to establish the default bearer with condition DRB(1) according to [8.1.8].
This message includes the ATTACH ACCEPT message and the ACTIVATE DEFAULT EPS BEARER CONTEXT REQUEST message is piggybacked in the ATTACH ACCEPT
	<--
	RRC: RRCConnectionReconfiguration-NB
NAS: ATTACH ACCEPT

NAS: ACTIVATE DEFAULT EPS BEARER CONTEXT REQUEST

	13a2
	The UE transmits an RRCConnectionReconfigurationComplete-NB message to confirm the establishment of default bearer,
	-->
	RRC: RRCConnectionReconfigurationComplete-NB

	13b1
	ELSE IF px_DoAttachWithoutPDN THEN

SS transmits an ATTACH ACCEPT message and an ESM DUMMY MESSAGE is piggybacked in the ATTACH ACCEPT.
	<--
	RRC: DLInformationTransfer-NB
NAS: ATTACH ACCEPT

NAS: ESM DUMMY MESSAGE

	13c1
	ELSE

SS transmits an ATTACH ACCEPT message and an ACTIVATE DEFAULT EPS BEARER CONTEXT REQUEST message is piggybacked in the ATTACH ACCEPT

If PDN type "IP" was included in the PDN CONNECTIVITY REQUEST step 4b1 then the network shall include the PDN type and the PDN address information within the PDN address IE in the ACTIVATE DEFAULT EPS BEARER CONTEXT REQUEST message sent to the UE
	<--
	RRC: DLInformationTransfer-NB
NAS: ATTACH ACCEPT

NAS: ACTIVATE DEFAULT EPS BEARER CONTEXT REQUEST

	-
	EXCEPTION: Steps 14a1 to 14b1 describe behaviour which depends on UE capabilities; the "lower case letter" identifies a step sequence that take place depending on whether the UE is configured to do Attach Without PDN or not.
	-
	-

	14a1
	IF px_DoAttachWithoutPDN THEN

The UE transmit an ATTACH COMPLETE message and an ESM DUMMY MESSAGE is piggybacked inthe ATTACH COMPLETE.
	-->
	RRC: ULInformationTransfer-NB
NAS: ATTACH COMPLETE

NAS: ESM DUMMY MESSAGE

	-
	EXCEPTION: IF not all IP address information was allocated in the ACTIVATE DEFAULT EPS BEARER CONTEXT REQUEST message sent in steps 13a1 or 13c1 THEN

IF pc_User_Plane_CIoT_Optimisation THEN In parallel to the event described in step 14b1 below the generic procedure for IP address allocation in the U-plane specified in TS 36.508 [18] subclause 4.5A.1 takes place performing IP address allocation in the U-plane.

ELSE In parallel to the events described in step 14b1 below the Generic 'Procedure for IP address allocation in the CP CIoT' described in TS 36.508 [18], clause 8.1.5A.1 takes place.
	-
	-

	14b1
	ELSE

UE transmits and ATTACH COMPLETE message and an ACTIVATE DEFAULT EPS BEARER CONTEXT ACCEPT message is piggybacked in the ATTACH COMPLETE.
	-->
	RRC: ULInformationTransfer-NB
NAS: ATTACH COMPLETE

NAS: ACTIVATE DEFAULT EPS BEARER CONTEXT ACCEPT


8.1.5.2.4
Specific message contents

All specific message contents shall be referred to clause 8.1.6 and 8.1.7 with the exceptions below.

Table 8.1.5.2.4-1: RRCConnectionRequest-NB (Step 2)
	Derivation Path: Table 8.1.6.1-10

	Information Element
	Value/remark
	Comment
	Condition

	RRCConnectionRequest-NB ::= SEQUENCE {
	
	
	

	  criticalExtensions CHOICE {
	
	
	

	    rrcConnectionRequest-r13 SEQUENCE {
	
	
	

	      ue-Identity-r13
	Any allowed value
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	


8.1.5.2A
NB-IoT UE Attach, Connected mode, UE Test Mode Activated (State 2A-NB)

8.1.5.2A.0
General

UE registration depends on the specific configuration of a UE, which is expressed by PICS according to TS 36.523-2 [19], and specific test case conditions.

The UE configurations and test case conditions described in clause 8.1.5.2 are used in this procedure.

8.1.5.2A.1
Initial conditions

System Simulator:

-
1 NB-IoT cell, default parameters.

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

User Equipment:

- 
The Test UICC shall be inserted. This shall contain a USIM application on UICC. 

-
UE is in State 1-NB switched off.

8.1.5.2A.2
Definition of system information messages

The default system information messages are used.

8.1.5.2.3
Procedure

Table 8.1.5.2A.3-1: NB-IoT UE Attach, connected mode and test mode activated procedure (state 1-NB to state 2A-NB)

	Step
	Procedure
	Message Sequence

	
	
	U - S
	Message

	0
	Switch-on the UE
	-
	-

	1-9a2
	Same procedure for steps 0 to 9a2 as specified in the procedure in clause 8.1.5.2.3
	-
	-

	10
	The SS transmits an ACTIVATE TEST MODE message to activate UE radio bearer test mode procedure.
	<--
	RRC: DLInformationTransfer-NB 

TC: ACTIVATE TEST MODE

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

	12a1-16c1
	Same procedure for steps 10a1 to 14c1 as specified in the procedure in clause 8.1.5.2.3
	-
	-


8.1.5.2A.4
Specific message contents

All specific message contents shall be referred to clause 8.1.6 and 8.1.7 with the exceptions below.

Table 8.1.5.2A.4-1: RRCConnectionRequest-NB (Step 2)
	Derivation Path: Table 8.1.6.1-10

	Information Element
	Value/remark
	Comment
	Condition

	RRCConnectionRequest-NB ::= SEQUENCE {
	
	
	

	  criticalExtensions CHOICE {
	
	
	

	    rrcConnectionRequest-r13 SEQUENCE {
	
	
	

	      ue-Identity-r13
	Any allowed value
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	


8.1.5.2B
NB-IoT UE Attach, Connected Mode, UE Test Loopback Activated (State 2B-NB)

8.1.5.2B.1
Initial conditions

System Simulator:

-
Parameters are set to the default parameters for the basic single cell environment, as defined in subclause 8.1.4.4, unless otherwise specified in the test case.

User Equipment:

-
The NB-IoT UE shall be in NB-IoT UE Connected mode, NB-IoT UE Test Mode Activated (State 2A-NB).

8.1.5.2B.2
Definition of system information messages

The default system information messages are used.

8.1.5.2B.3
Procedure

Table 8.1.5.2B.3-1: NB-IoT loopback activation procedure (state 2A-NB to state 2B-NB)

	Step
	Procedure
	Direction
	Message Sequence

	
	
	UE - SS
	Message

	1
	The SS transmits a CLOSE UE TEST LOOP message to enter the UE test loop mode.
	<--
	RRC: DLInformationTransfer-NB
TC: CLOSE UE TEST LOOP

	2
	The UE transmits a CLOSE UE TEST LOOP COMPLETE message to confirm that loopback entities for the radio bearer(s) have been created and loop back is activated (State 4).
	-->
	RRC: ULInformationTransfer-NB
TC: CLOSE UE TEST LOOP COMPLETE


8.1.5.2B.3
Specific message contents

All specific message contents shall be referred to clause 8.1.6 and 8.1.7 with the exceptions below.

Table 8.1.5.2B.3-1: Message CLOSE UE TEST LOOP (step 1, Table Table 8.1.5.6.3-1)

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

	Information Element
	Value/Remark
	Comment
	Condition

	UE test loop mode
	'00000110'B
	UE test loop mode G setup
	

	Operation mode and repetitions
	
	
	

	  M0
	0
	CP data loopback mode
	

	  R6..R0
	'0000001'B
	1

The received DL message in uplink shall be looped back 1 time (once)
	

	Uplink data delay
	'0'B
	T_delay_modeG timer=0 sec
	


8.1.5.3
NB-IoT UE Registered, Idle Mode (State 3-NB)

8.1.5.3.1
Initial conditions

System Simulator:

-
Parameters are set to the default parameters for the basic single cell environment, as defined in subclause 8.1.4.4, unless otherwise specified in the test case.

User Equipment:

-
The NB-IoT UE shall be in NB-IoT UE Attach, Connected mode (State 2-NB).

8.1.5.3.2
Definition of system information messages

The default system information messages are used.

8.1.5.3.3
Procedure

Table 8.1.5.3.3-1: NB-IoT Registered Idle Mode procedure ( state 2-NB to state 3-NB)

	Step
	Procedure
	Direction
	Message Sequence

	
	
	UE - SS
	Message

	1
	The SS transmits an RRCConnectionRelease-NB message to release RRC connection and move to RRC_IDLE.
	<--
	RRC: RRCConnectionRelease-NB


8.1.5.3.4
Specific message contents

None.

8.1.5.3A
NB-IoT UE Registered, Idle Mode, UE Test Mode Activated (State 3A-NB)

8.1.5.3A.1
Initial conditions

System Simulator:

-
Parameters are set to the default parameters for the basic single cell environment, as defined in subclause 8.1.4.4, unless otherwise specified in the test case.

User Equipment:

-
The NB-IoT UE shall be in NB-IoT UE Attach, Connected mode (State 2A-NB).

8.1.5.3A.2
Definition of system information messages

The default system information messages are used.

8.1.5.3A.3
Procedure

Table 8.1.5.3A.3-1: NB-IoT Registered, Idle Mode, NB-IoT UE Test Mode Activated (state 2A-NB to state 3A-NB)

	Step
	Procedure
	Direction
	Message Sequence

	
	
	UE - SS
	Message

	1
	The SS transmits an RRCConnectionRelease-NB message to release RRC connection and move to RRC_IDLE.
	<--
	RRC: RRCConnectionRelease-NB


8.1.5.3A.4
Specific message contents

None.

8.1.5.4
Void
8.1.5A
NB-IoT Other generic procedures

8.1.5A.1
Procedure for IP address allocation in the CP CIoT

The purpose of this procedure is to allow the successful completion of IP address allocation if it is initiated by the UE therefore the result from the execution of the Procedure for IP address allocation in the CP CIoT shall not lead to assignment of a verdict.

Depending on the UE configuration there may be unpredictable delay in the start of the procedure. A guarding time of 1.2 sec is suggested within which the procedure is expected to start. If the timer expires then the test procedure, from which the Procedure for IP address allocation in the CP CIoT is called, shall advance to the next specified step. 

The procedure only applies for IP data. The procedure is not applicable for Non IP type data and SMS.

Table 8.1.5A.1-1: Procedure for IP address allocation in the CP CIoT

	Step
	Procedure
	Message Sequence

	
	
	U - S
	Message

	-
	EXCEPTION: Steps 1 to 2 below describe behaviour that depends on the contents of the latest PDN CONNECTIVITY REQUEST message sent by the UE prior to this procedure.
	-
	-



	1
	If the "PDN type" in the latest PDN CONNECTIVITY REQUEST message prior to this procedure was 'IPv6' or 'IPv4v6' then stateless address auto configuration may occurs over SRB1bis, UE may send an ICMPv6 Router Solicitation
	-->
	RRC: ULInformationTransfer-NB
NAS: ESM DATA TRANSPORT

	2
	The SS sends an ICMPv6 Router Advertisement containing the IPv6 prefix.
	<--
	RRC: DLInformationTransfer-NB
NAS: ESM DATA TRANSPORT


8.1.5A.2
Test procedure to check NB-IoT response to Paging for Control Plane CIoT MT access
8.1.5A.2.1
Initial conditions

System Simulator:

-
1 NB-IoT cell, default parameters.

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

User Equipment:

- 
The UE is in RRC-IDLE.

8.1.5A.2.2
Definition of system information messages

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

8.1.5A.2.3
Procedure

Table 8.1.5A.2.3-1: NB-IoT Control Plane CIoT MT user data transfer non-SMS transport

	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message/PDU/SDU
	
	

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

	2
	Check: Does the UE transmit an RRCConnectionRequest-NB message?
	-->
	RRC: RRCConnectionRequest-NB
	-
	P

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

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

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

	4a1a1
	IF px_DoAttachWithoutPDN THEN

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

NAS: CONTROL PLANE SERVICE REQUEST

NAS: PDN CONNECTIVITY REQUEST
	-
	P

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

NAS: CONTROL PLANE SERVICE REQUEST
	-
	P

	4a1b2
	SS starts timer 60 sec
	-
	-
	-
	-

	-
	EXCEPTION: Steps 4a1b3a1 to 4a1b3b3 describe behaviour which depends on UE implementation; the "lower case letter" identifies a step sequence which takes place depending on whether the UE needs a trigger to send the PDN CONNECTIVITY REQUEST message.
	-
	-
	-
	-

	4a1b3a1
	Check: Does the UE transmit a PDN CONNECTIVITY REQUEST message?
	-->
	RRC: ULInformationTransfer-NB
NAS: PDN CONNECTIVITY REQUEST
	-
	P

	4a1b3a2
	SS stops timer 60 sec
	-
	-
	-
	-

	4a1b3b1
	SS timer 60 sec expires
	-
	-
	-
	-

	4a1b3b2
	Cause the UE to request PDN connectivity. (see Note 1)
	-
	-
	-
	-

	4a1b3b3
	Check: Does the UE transmits a PDN CONNECTIVITY REQUEST message?
	-->
	RRC: ULInformationTransfer-NB
NAS: PDN CONNECTIVITY REQUEST
	-
	P

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

NAS:

ACTIVATE DEFAULT EPS BEARER CONTEXT REQUEST
	-
	-

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

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

	4a3
	Check: Does the UE transmits an ACTIVATE DEFAULT EPS BEARER CONTEXT ACCEPT message?
	-->
	RRC: ULInformationTransfer-NB
NAS:ACTIVATE DEFAULT EPS BEARER CONTEXT ACCEPT
	-
	P

	4b1
	ELSE IF (NOT px_DoAttachWithoutPDN)

Check: Does the UE transmit an RRCConnectionSetupComplete-NB message and a CONTROL PLANE SERVICE REQUEST message not containing user data?
	-->
	RRC: RRCConnectionSetupComplete-NB

NAS: CONTROL PLANE SERVICE REQUEST
	-
	P

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


8.1.5A.2.4
Specific message contents

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

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

Table 8.1.5A.2.4-1: PDN CONNECTIVITY REQUEST (steps 4a1a1, 4a1b3a1, 4a1b3b3, table 8.1.5A.2.3-1)

	Derivation Path: Table 4.7.3-20

	Information Element
	Value/remark
	Comment
	Condition

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

	
	Not present
	
	


Table 8.1.5A.2.4-2: Message ACTIVATE DEFAULT EPS BEARER CONTEXT REQUEST (step 4a3, table 8.1.5A.2.3-1)

	Derivation path: 

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

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

	Information Element
	Value/Remark
	Comment
	Condition

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

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

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


Table 8.1.5A.2.4-3: Message ACTIVATE DEFAULT EPS BEARER CONTEXT ACCEPT (step 4a3, table 8.1.5A.2.3-1)

	Derivation path: Table 4.7.3-4

	Information Element
	Value/Remark
	Comment
	Condition

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

	Procedure transaction identity
	0
	No procedure transaction identity assigned
	


8.1.5A.3
Test procedure to check UE initiation of Control Plane CIoT MO user data transfer non-SMS transport

8.1.5A.3.1
Initial conditions

System Simulator:

-
1 NB-IoT cell, default parameters.

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

User Equipment:

- 
The UE is in RRC-IDLE.

8.1.5A.3.2
Definition of system information messages

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

8.1.5A.3.3
Procedure

Table 8.1.5A.3.3-1: NB-IoT Control Plane CIoT MO user data transfer non-SMS transport

	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message/PDU/SDU
	
	

	2
	Check: Does the UE transmit an RRCConnectionRequest-NB message?
	-->
	RRC: RRCConnectionRequest-NB
	-
	P

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

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

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

	4a1a1
	IF px_DoAttachWithoutPDN THEN

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

NAS: CONTROL PLANE SERVICE REQUEST

NAS: PDN CONNECTIVITY REQUEST
	-
	P

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

NAS: CONTROL PLANE SERVICE REQUEST
	-
	P

	4a1b2
	Check: Does the UE transmits a PDN CONNECTIVITY REQUEST message?
	-->
	RRC: ULInformationTransfer-NB
NAS: PDN CONNECTIVITY REQUEST
	-
	P

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

NAS:

ACTIVATE DEFAULT EPS BEARER CONTEXT REQUEST
	-
	-

	4a3
	Check: Does the UE transmits an ACTIVATE DEFAULT EPS BEARER CONTEXT ACCEPT message?
	-->
	RRC: ULInformationTransfer-NB
NAS:ACTIVATE DEFAULT EPS BEARER CONTEXT ACCEPT
	-
	P

	4a4
	Check: Does the UE send an ESM DATA TRANSPORT message containing user data?
	-->
	RRC: ULInformationTransfer-NB
TC: ESM DATA TRANSPORT
	-
	P

	4b1
	ELSE (NOT px_DoAttachWithoutPDN)

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

NAS: CONTROL PLANE SERVICE REQUEST

NAS: ESM DATA TRANSPORT
	-
	P


8.1.5A.3.4
Specific message contents

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

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

Table 8.1.5A.3.4-1: PDN CONNECTIVITY REQUEST (steps 4a1a1, 4a1b2, table 8.1.5A.3.3-1)

	Derivation Path: Table 4.7.3-20

	Information Element
	Value/remark
	Comment
	Condition

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

	
	Not present
	
	


Table 8.1.5A.3.4-2: Message ACTIVATE DEFAULT EPS BEARER CONTEXT REQUEST (step 4a2, table 8.1.5A.3.3-1)

	Derivation path: 

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

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

	Information Element
	Value/Remark
	Comment
	Condition

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

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

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


Table 8.1.5A.3.4-3: Message ACTIVATE DEFAULT EPS BEARER CONTEXT ACCEPT (step 4a3, table 8.1.5A.3.3-1)

	Derivation path: Table 4.7.3-4

	Information Element
	Value/Remark
	Comment
	Condition

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

	Procedure transaction identity
	0
	No procedure transaction identity assigned
	


8.1.5A.3A
Test procedure to check UE initiation of Control Plane CIoT MO user data transfer SMS transport
FFS
8.1.5A.4
Test procedure to check release of PDN connectivity before leaving RRC_CONNECTED for attach without PDN
8.1.5A.4.1
Initial conditions

-
1 NB-IoT cell, default parameters.

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

User Equipment:

- 
The UE is in RRC_CONNECTED.

-
px_DoAttachWithoutPDN=TRUE

8.1.5A.4.2
Definition of system information messages

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

8.1.5A.4.3
Procedure

Table 8.1.5A.4.3-1: NB-IoT UE initiated Release of PDN connectivity

	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message/PDU/SDU
	
	

	1
	Check: Does the UE transmits a PDN DISCONNECT REQUEST message?
	-->
	RRC: ULInformationTransfer
PDN DISCONNECT REQUEST
	-
	P

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

	3
	Check: Does the UE transmits a DEACTIVATE EPS BEARER CONTEXT ACCEPT message?
	-->
	RRC: ULInformationTransfer
DEACTIVATE EPS BEARER CONTEXT ACCEPT
	-
	P


8.1.5A.4.4
Specific message contents

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

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

Table 8.1.5A.4.4-1: PDN DISCONNECT REQUEST (step 1) 

	Derivation Path: TS 36.508 Table 4.7.3-22

	Information Element
	Value/remark
	Comment
	Condition

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

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

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


Table 8.1.5A.4.4-2: DEACTIVATE EPS BEARER CONTEXT REQUEST (step 2)

	Derivation Path: TS 36.508 Table 4.7.3-12

	Information Element
	Value/remark
	Comment
	Condition

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

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

	ESM cause
	00100100
	regular deactivation
	


Table 8.1.5A.4.4-3: DEACTIVATE EPS BEARER CONTEXT ACCEPT (step 3)

	Derivation Path: TS 36.508 Table 4.7.3-11

	Information Element
	Value/remark
	Comment
	Condition

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

	Procedure transaction identity
	0
	No procedure transaction identity assigned
	













	
	
	
	
	

	
	
	
	
	
	

	
	
	
	

	
	

	
	
	
	

	
	






	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	



	

	
	
	
	

	
	
	
	

	
	
	
	













	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	

	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	




8.1.5A.5
Test procedure to check that NB-IoT UE is camped on a new NB-IOT cell

This procedure verifies whether the UE has camped on a new NB-IoT cell with different TAI. 

The procedure is defined in table 8.3.x.y-1.

Table 8.3.x.y-1: Test procedure sequence

	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	1
	The UE transmits an RRCConnectionRequest-NB message on the cell specified in the test case.
	-->
	RRC: RRCConnectionRequest-NB
	-
	-

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

	3
	The UE transmits an RRCConnectionSetupComplete-NB message to confirm the successful completion of the connection establishment and a TRACKING AREA UPDATE REQUEST message is sent to update the registration of the actual tracking area.
	-->
	RRC: RRCConnectionSetupComplete-NB NAS: TRACKING AREA UPDATE REQUEST
	-
	-

	4
	SS responds with TRACKING AREA UPDATE ACCEPT message. 
	<--
	RRC: DLInformationTransfer-NB 

NAS: TRACKING AREA UPDATE ACCEPT
	-
	-

	5
	Check: Does the UE send a TRACKING AREA UPDATE COMPLETE on the cell specified in the test case?
	-->
	RRC: ULInformationTransfer-NB 

NAS: TRACKING AREA UPDATE COMPLETE
	-
	P

	6
	The SS transmits an RRCConnectionRelease-NB message to release RRC connection and move to RRC_IDLE.
	<--
	RRC: RRCConnectionRelease-NB
	-
	-


8.1.5A.6
Test procedure to check RRC_CONNECTED state for NB-IoT

Table 8.1.5A.8-1: Test procedure sequence

	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message/PDU/SDU
	
	

	1
	The SS sends UECapabilityEnquiry-NB message to the UE.
	<--
	UECapabilityEnquiry-NB
	-
	-

	2
	Check: Does the UE send a UECapabilityInformation-NB message?
	-->
	UECapabilityInformation-NB
	-
	P


8.1.6
NB-IoT Default RRC message and information elements contents

This clause contains the default values of common RRC messages and information elements, which unless indicated otherwise in specific clauses of TS 36.521-1 [21], TS 36.521-3 [34], TS 36.523-1 [18] and other clauses in this specification. All the messages and information elements are listed in alphabetical order.

8.1.6.1
NB-IoT Contents of RRC messages

–
DLInformationTransfer-NB
Table 8.1.6.1-1: DLInformationTransfer-NB
	Derivation Path: 36.331 clause 6.7.2

	Information Element
	Value/remark
	Comment
	Condition

	 DLInformationTransfer-NB ::= SEQUENCE {
	
	
	

	  rrc-TransactionIdentifier
	RRC-TransactionIdentifier-DL
	
	

	  criticalExtensions CHOICE {
	
	
	

	    c1 CHOICE {
	
	
	

	      dlInformationTransfer-r13 SEQUENCE {
	
	
	

	          dedicatedInfoNAS-r13 
	Set according to specific message content
	
	

	        lateNonCriticalExtension 
	Not present
	
	

	        nonCriticalExtension SEQUENCE {}
	Not present
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	


–
Paging-NB
Table 8.1.6.1-2: Paging-NB
	Derivation Path: 36.331 clause 6.7.2

	Information Element
	Value/remark
	Comment
	Condition

	Paging-NB ::= SEQUENCE {
	
	
	

	  pagingRecordList-r13 SEQUENCE (SIZE (1..maxPageRec)) OF SEQUENCE {
	1 entry
	
	

	    ue-Identity-r13[1] CHOICE {
	
	
	

	      s-TMSI
	Set to the value of the S-TMSI of the UE
	
	

	    }
	
	
	

	  }
	
	
	

	  systemInfoModification-r13
	Not present
	
	

	  systemInfoModification-eDRX-r13
	Not present
	
	

	  nonCriticalExtension SEQUENCE {}
	Not present
	
	

	}
	
	
	


–
RRCConnectionReconfiguration-NB

Table 8.1.6.1-3: RRCConnectionReconfiguration-NB
	Derivation Path: 36.331 clause 6.7.2

	Information Element
	Value/remark
	Comment
	Condition

	RRCConnectionReconfiguration-NB ::= SEQUENCE {
	
	
	

	  rrc-TransactionIdentifier
	RRC-TransactionIdentifier-DL 
	
	

	  criticalExtensions CHOICE {
	
	
	

	    c1 CHOICE{
	
	
	

	      rrcConnectionReconfiguration-r13 SEQUENCE {
	
	
	

	        dedicatedInfoNASList-r13
	Not present
	
	

	
	Set according to specific message content
	
	NB-DRB(n)



	        radioResourceConfigDedicated-r13
	Not present
	
	

	
	RadioResourceConfigDedicated-NB-DRB(n)
	
	NB-DRB(n)

	        fullConfig-r13
	Not present
	
	

	
	Present
	
	Reestab

	        lateNonCriticalExtension
	Not present
	
	

	        nonCriticalExtension SEQUENCE {}
	Not present
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	


	Condition
	Explanation

	NB-DRB
	Establishment of additional n x AM DRB:s (maximum number of AM DRBs: 2)

	Reestab
	This field is optionally present, need ON upon the first reconfiguration after RRC connection re-establishment; otherwise the field is not present


–
RRCConnectionReconfigurationComplete-NB
Table 8.1.6.1-4: RRCConnectionReconfigurationComplete-NB
	Derivation Path: 36.331 clause 6.7.2

	Information Element
	Value/remark
	Comment
	Condition

	RRCConnectionReconfigurationComplete-NB ::= SEQUENCE {
	
	
	

	  rrc-TransactionIdentifier
	RRC-TransactionIdentifier-UL
	
	

	  criticalExtensions CHOICE {
	
	
	

	    rrcConnectionReconfigurationComplete-r13 SEQUENCE {
	
	
	

	      lateNonCriticalExtension
	Not checked
	
	

	      nonCriticalExtension SEQUENCE {}
	Not checked
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	


–
RRCConnectionReestablishment-NB
Table 8.1.6.1-5: RRCConnectionReestablishment-NB

	Derivation Path: 36.331 clause 6.7.2

	Information Element
	Value/remark
	Comment
	Condition

	RRCConnectionReestablishment-NB ::= SEQUENCE {
	
	
	

	  rrc-TransactionIdentifier
	RRC-TransactionIdentifier-DL
	
	

	  criticalExtensions CHOICE {
	
	
	

	    c1 CHOICE{
	
	
	

	      rrcConnectionReestablishment-r13 SEQUENCE {
	
	
	

	        radioResourceConfigDedicated-r13
	RadioResourceConfigDedicated-NB-SRB
	
	

	        nextHopChainingCount
	0
	
	

	        lateNonCriticalExtension
	Not present
	
	

	        nonCriticalExtension SEQUENCE {}
	Not present
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	


–
RRCConnectionReestablishmentComplete-NB
Table 8.1.6.1-6: RRCConnectionReestablishmentComplete-NB
	Derivation Path: 36.331 clause 6.7.2

	Information Element
	Value/remark
	Comment
	Condition

	RRCConnectionReestablishmentComplete-NB ::= SEQUENCE {
	
	
	

	  rrc-TransactionIdentifier
	RRC-TransactionIdentifier-UL
	
	

	  criticalExtensions CHOICE {
	
	
	

	    rrcConnectionReestablishmentComplete-r13 SEQUENCE {
	
	
	

	      lateNonCriticalExtension
	Not checked
	
	

	      nonCriticalExtension SEQUENCE {}
	Not checked
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	


–
RRCConnectionReestablishmentRequest-NB
Table 8.1.6.1-7: RRCConnectionReestablishmentRequest-NB
	Derivation Path: 36.331 clause 6.7.2

	Information Element
	Value/remark
	Comment
	Condition

	RRCConnectionReestablishmentRequest-NB ::= SEQUENCE {
	
	
	

	  criticalExtensions CHOICE {
	
	
	

	    rrcConnectionReestablishmentRequest-r13 SEQUENCE {
	
	
	

	      ue-Identity-r13
	Set according to specific message content
	
	

	      reestablishmentCause-r13
	Set according to specific message content
	
	

	      spare
	Present but contents not checked
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	


–
RRCConnectionReject-NB
Table 8.1.6.1-8: RRCConnectionReject-NB

	Derivation Path: 36.331 clause 6.7.2

	Information Element
	Value/remark
	Comment
	Condition

	RRCConnectionReject-NB ::= SEQUENCE {
	
	
	

	  criticalExtensions CHOICE {
	
	
	

	    c1 CHOICE {
	
	
	

	      rrcConnectionReject-r13 SEQUENCE {
	
	
	

	        extendedWaitTime
	3(seconds) 
	
	

	        rrc-SuspendIndication-r13
	Not present
	
	

	        lateNonCriticalExtension
	Not present
	
	

	        nonCriticalExtension SEQUENCE {}
	Not present
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	


–
RRCConnectionRelease-NB
Table 8.1.6.1-9: RRCConnectionRelease-NB

	Derivation Path: 36.331 clause 6.7.2

	Information Element
	Value/remark
	Comment
	Condition

	RRCConnectionRelease-NB ::= SEQUENCE {
	
	
	

	  rrc-TransactionIdentifier
	RRC-TransactionIdentifier-DL
	
	

	  criticalExtensions CHOICE {
	
	
	

	    c1 CHOICE {
	
	
	

	      rrcConnectionRelease-r13 SEQUENCE {
	
	
	

	        releaseCause-r13
	other
	
	

	        resumeIdentity-r13
	Not present
	
	

	        extendedWaitTime-r13
	Not present
	
	

	        redirectedCarrierInfo
	Not present
	
	

	        lateNonCriticalExtension
	Not present
	
	

	        nonCriticalExtension SEQUENCE {}
	Not present
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	


–
RRCConnectionRequest-NB
Table 8.1.6.1-10: RRCConnectionRequest-NB
	Derivation Path: 36.331 clause 6.7.2

	Information Element
	Value/remark
	Comment
	Condition

	RRCConnectionRequest-NB ::= SEQUENCE {
	
	
	

	  criticalExtensions CHOICE {
	
	
	

	    rrcConnectionRequest-r13 SEQUENCE {
	
	
	

	      ue-Identity-r13 CHOICE {
	
	
	

	        s-TMSI
	Any allowed value
	
	

	      }
	
	
	

	      establishmentCause-r13
	Present but contents not checked
	
	

	      multiToneSupport-r13
	Not checked
	
	

	      multiCarrierSupport-r13
	Not checked
	
	

	      spare
	Present but contents not checked
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	


–
RRCConnectionResume-NB
Table 8.1.6.1-11: RRCConnectionResume-NB

	Derivation Path: 36.331 clause 6.7.2

	Information Element
	Value/remark
	Comment
	Condition

	RRCConnectionRelease-NB ::= SEQUENCE {
	
	
	

	  rrc-TransactionIdentifier
	RRC-TransactionIdentifier-DL
	
	

	  criticalExtensions CHOICE {
	
	
	

	    c1 CHOICE {
	
	
	

	      rrcConnectionResume-r13 SEQUENCE {
	
	
	

	        radioResourceConfigDedicated-r13
	RadioResourceConfigDedicated-NB-DRB(n)
	
	

	        nextHopChainingCount-r13
	0
	
	

	        drb-ContinueROHC-r13

	Not present
	
	

	        lateNonCriticalExtension
	Not present
	
	

	        nonCriticalExtension SEQUENCE {}
	Not present
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	


–
RRCConnectionResumeComplete-NB
Table 8.1.6.1-12: RRCConnectionResumeComplete-NB
	Derivation Path: 36.331 clause 6.7.2

	Information Element
	Value/remark
	Comment
	Condition

	RRCConnectionResumeComplete-NB ::= SEQUENCE {
	
	
	

	  rrc-TransactionIdentifier
	RRC-TransactionIdentifier-UL
	
	

	  criticalExtensions CHOICE {
	
	
	

	    rrcConnectionResumeComplete-r13 SEQUENCE {
	
	
	

	      selectedPLMN-Identity-r13
	Not checked
	
	

	      dedicatedInfoNAS-r13
	Not checked
	
	

	      lateNonCriticalExtension
	Not checked
	
	

	      nonCriticalExtension SEQUENCE {}
	Not checked
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	


–
RRCConnectionResumeRequest-NB
Table 8.1.6.1-13: RRCConnectionResumeRequest-NB
	Derivation Path: 36.331 clause 6.7.2

	Information Element
	Value/remark
	Comment
	Condition

	RRCConnectionResumeRequest-NB ::= SEQUENCE {
	
	
	

	  criticalExtensions CHOICE {
	
	
	

	    rrcConnectionResumeRequest-r13 SEQUENCE {
	
	
	

	      resumeID-r13
	Present but contents not checked
	
	

	      resumeMAC-I-r13
	Present but contents not checked
	
	

	      resumeCause-r13
	Present but contents not checked
	
	

	      spare
	Present but contents not checked
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	


–
RRCConnectionSetup-NB
Table 8.1.6.1-14: RRCConnectionSetup-NB
	Derivation Path: 36.331 clause 6.7.2

	Information Element
	Value/remark
	Comment
	Condition

	RRCConnectionSetup-NB ::= SEQUENCE {
	
	
	

	  rrc-TransactionIdentifier
	RRC-TransactionIdentifier-DL
	
	

	  criticalExtensions CHOICE {
	
	
	

	    c1 CHOICE {
	
	
	

	      rrcConnectionSetup-r13 SEQUENCE {
	
	
	

	        radioResourceConfigDedicated-r13
	RadioResourceConfigDedicated-NB-SRB
	
	

	        lateNonCriticalExtension
	Not present
	
	

	        nonCriticalExtension SEQUENCE {}
	Not present
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	


–
RRCConnectionSetupComplete-NB
Table 8.1.6.1-15: RRCConnectionSetupComplete-NB

	Derivation Path: 36.331 clause 6.7.2

	Information Element
	Value/remark
	Comment
	Condition

	RRCConnectionSetupComplete-NB ::= SEQUENCE {
	
	
	

	  rrc-TransactionIdentifier
	RRC-TransactionIdentifier-UL
	
	

	  criticalExtensions CHOICE {
	
	
	

	    rrcConnectionSetupComplete-r13 SEQUENCE {
	
	
	

	      selectedPLMN-Identity
	1
	
	

	      s-TMSI-r13
	Not checked
	
	

	      registeredMME
	Not checked
	
	

	      dedicatedInfoNAS
	Present but contents not checked
	
	

	      attachWithoutPDN-Connectivity-r13
	Not checked
	
	

	      up-CIoT-EPS-Optimisation-r13
	Not checked
	
	

	      lateNonCriticalExtension
	Not checked
	
	

	      nonCriticalExtension SEQUENCE {}
	Not checked
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	


–
UECapabilityEnquiry-NB
Table 8.1.6.1-16: UECapabilityEnquiry-NB

	Derivation Path: 36.331 clause 6.7.2

	Information Element
	Value/remark
	Comment
	Condition

	UECapabilityEnquiry-NB ::= SEQUENCE {
	
	
	

	  rrc-TransactionIdentifier
	RRC-TransactionIdentifier-DL
	
	

	  criticalExtensions CHOICE {
	
	
	

	    c1 CHOICE {
	
	
	

	      ueCapabilityEnquiry-r13 SEQUENCE {
	
	
	

	        lateNonCriticalExtension
	Not present
	
	

	        nonCriticalExtension SEQUENCE {}
	Not present
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	


–
UECapabilityInformation-NB
Table 8.1.6.1-17: UECapabilityInformation-NB

	Derivation Path: 36.331 clause 6.7.2

	Information Element
	Value/remark
	Comment
	Condition

	UECapabilityInformation-NB ::= SEQUENCE {
	
	
	

	  rrc-TransactionIdentifier
	RRC-TransactionIdentifier-UL
	
	

	  criticalExtensions CHOICE {
	
	
	

	    ueCapabilityInformation-r13 SEQUENCE {
	
	
	

	      ue-Capability-Container-r13 SEQUENCE {
	
	
	

	        accessStratumRelease-r13
	Rel13
	
	

	        ue-Category-NB-r13
	nb1
	
	

	        multipleDRB-r13
	Not checked
	
	

	        pdcp-Parameters-r13 SEQUENCE {
	
	
	

	          supportedROHC-Profiles-r13 SEQUENCE {
	
	
	

	            profile0x0002
	Not checked
	
	

	            profile0x0002
	Not checked
	
	

	            profile0x0003
	Not checked
	
	

	            profile0x0004
	Not checked
	
	

	            profile0x0006
	Not checked
	
	

	            profile0x0102
	Not checked
	
	

	            profile0x0103
	Not checked
	
	

	            profile0x0104
	Not checked
	
	

	          }
	
	
	

	          maxNumberROHC-ContextSessions
	Not checked
	
	

	        }
	
	
	

	        phyLayerParameters-r13 SEQUENCE {
	
	
	

	          multiTone-r13
	Not checked
	
	

	          multiCarrier-r13
	Not checked
	
	

	        }  
	
	
	

	        rf-Parameters-r13 SEQUENCE {
	
	
	

	          supportedBandList-r13 SEQUENCE (SIZE (1.. maxBands)) OF SEQUENCE {
	
	
	

	            band-r13
	Not checked
	
	

	            powerClassNB-20dBm-r13
	Not checked
	
	

	          }
	
	
	

	        }
	
	
	

	        nonCriticalExtension SEQUENCE {}
	Not checked
	
	

	      }
	
	
	

	      ue-RadioPagingInfo-r13 SEQUENCE {
	
	
	

	        ue-Category-NB-r13
	Not checked
	
	

	      }
	
	
	

	      lateNonCriticalExtension
	Not checked
	
	

	      nonCriticalExtension SEQUENCE {}
	Not checked
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	


–
ULInformationTransfer-NB
Table 8.1.6.1-18: ULInformationTransfer-NB
	Derivation Path: 36.331 clause 6.7.2

	Information Element
	Value/remark
	Comment
	Condition

	ULInformationTransfer-NB ::= SEQUENCE {
	
	
	

	  criticalExtensions CHOICE {
	
	
	

	    ulInformationTransfer-r13 SEQUENCE {
	
	
	

	      dedicatedInfoNAS-r13
	Present but contents not checked
	
	

	      lateNonCriticalExtension
	Not checked
	
	

	      nonCriticalExtension SEQUENCE {}
	Not checked
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	


8.1.6.2
NB-IoT System information blocks

See subclause 8.1.4.3.3 in this document.

8.1.6.3
NB-IoT Radio resource control information elements

–
BCCH-Config-NB-DEFAULT

Table 8.1.6.3-1: BCCH-Config-NB-DEFAULT

	Derivation Path: 36.331 clause 6.7.3

	Information Element
	Value/remark
	Comment
	Condition

	BCCH-Config-NB-DEFAULT::= SEQUENCE {
	
	
	

	  modificationPeriodCoeff-r13
	n32
	To provide reliable delivery of SI change notifications.
	

	    }
	
	
	


–
PCCH-Config-NB-DEFAULT

Table 8.1.6.3-2: PCCH-Config-NB-DEFAULT

	Derivation Path: 36.331 clause 6.7.3

	Information Element
	Value/remark
	Comment
	Condition

	PCCH-Config-NB-DEFAULT ::= SEQUENCE {
	
	
	

	  defaultPagingCycle-r13
	rf128
	Typical value in real network.
	

	  nB-r13
	oneT
	
	

	  npdcch-NumRepetitionPaging-r13
	r8
	
	

	}
	
	
	


–
NPDCCH-ConfigDedicated-NB-DEFAULT

Table 8.1.6.3-3: NPDCCH-ConfigDedicated-NB-DEFAULT

	Derivation Path: 36.331 clause 6.7.3

	Information Element
	Value/remark
	Comment
	Condition

	NPDCCH-ConfigDedicated-NB-DEFAULT ::= SEQUENCE {
	
	
	

	  npdcch-NumRepetitions-r13
	r16
	
	

	  npdcch-StartSF-USS-r13
	v4
	
	

	  npdcch-Offset-USS-r13
	zero
	
	

	}
	
	
	


–
NPDSCH-ConfigCommon-NB-DEFAULT

Table 8.1.6.3-4: NPDSCH-ConfigCommon-NB-DEFAULT

	Derivation Path: 36.331 clause 6.7.3

	Information Element
	Value/remark
	Comment
	Condition

	NPDSCH-ConfigCommon-NB-DEFAULT ::= SEQUENCE {
	
	
	

	  nrs-Power-r13
	[44] (dBm)
	
	

	}
	
	
	


–
NPRACH-ConfigSIB-NB-DEFAULT

Table 8.1.6.3-5: NPRACH-ConfigSIB-NB-DEFAULT

	Derivation Path: 36.331 clause 6.7.3

	Information Element
	Value/remark
	Comment
	Condition

	NPRACH-ConfigSIB-NB-DEFAULT ::= SEQUENCE {
	
	
	

	  nprach-CP-Length-r13
	us66dot7
	
	

	  rsrp-ThresholdsPrachInfoList-r13
	Not present
	Only one resource
	

	  nprach-ParametersList-r13 SEQUENCE (SIZE (1.. maxNPRACH-Resources-NB-r13)) OF SEQUENCE {
	1 entry
	
	

	    nprach-Periodicity-r13
	ms40 
	
	

	    nprach-StartTime-r13
	ms8
	
	

	    nprach-SubcarrierOffset-r13
	n12
	
	

	    nprach-NumSubcarriers-r13
	n12
	
	

	    nprach-SubcarrierMSG3-RangeStart-r13
	oneThird
	
	

	    maxNumPreambleAttemptCE-r13
	n6
	
	

	    numRepetitionsPerPreambleAttempt-r13
	n1
	
	

	    npdcch-NumRepetitions-RA-r13
	r16
	
	

	    npdcch-StartSF-CSS-RA-r13
	v4
	
	

	    npdcch-Offset-RA-r13
	zero
	
	

	  }
	
	
	

	}
	
	
	


–
NPUSCH-ConfigCommon-NB-DEFAULT

Table 8.1.6.3-6: NPUSCH-ConfigCommon-NB-DEFAULT

	Derivation Path: 36.331 clause 6.7.3

	Information Element
	Value/remark
	Comment
	Condition

	NPUSCH-ConfigCommon-NB-DEFAULT ::= SEQUENCE {
	
	
	

	  ack-NACK-NumRepetitions-Msg4-r13
 SEQUENCE (SIZE (1.. maxNPRACH-Resources-NB-r13)) OF { ACK-NACK-NumRepetitions-NB-r13 }
	r8
	1 entry
	

	  srs-SubframeConfig-r13
	Not present
	
	

	  dmrs-Config-r13 SEQUENCE {
	
	
	

	    threeTone-BaseSequence-r13
	Not present
	
	

	    threeTone-CyclicShift-r13
	0
	
	

	    sixTone-BaseSequence-r13
	Not present
	
	

	    sixTone-CyclicShift-r13
	0
	
	

	    twelveTone-BaseSequence-r13
	Not present
	
	

	  }
	
	
	

	  ul-ReferenceSignalsNPUSCH-r13 SEQUENCE {
	
	
	

	    groupHoppingEnabled-r13
	FALSE
	
	

	    groupAssignmentPUSCH-13
	0
	
	

	  }
	
	
	

	}
	
	
	


–
NPUSCH-ConfigDedicated-NB-DEFAULT

Table 8.1.6.3-7: NPUSCH-ConfigDedicated-NB-DEFAULT

	Derivation Path: 36.331 clause 6.7.3

	Information Element
	Value/remark
	Comment
	Condition

	NPUSCH-ConfigDedicated-NB-DEFAULT ::= SEQUENCE {
	
	
	

	  ack-NACK-NumRepetitions-r13
	r8
	Default
	

	  npusch-AllSymbols-r13
	TRUE
	Default
	

	  groupHoppingDisabled-r13

	Not present
	Default
	

	}
	
	
	


–
RACH-ConfigCommon-NB-DEFAULT

Table 8.1.6.3-8: RACH-ConfigCommon-NB-DEFAULT

	Derivation Path: 36.331 clause 6.7.3

	Information Element
	Value/remark
	Comment
	Condition

	RACH-ConfigCommon-NB-DEFAULT ::= SEQUENCE {
	
	
	

	  preambleTransMax-CE-r13
	n6
	
	

	  powerRampingParameters-r13 SEQUENCE {
	
	
	

	    powerRampingStep
	dB2
	
	

	    preambleInitialReceivedTargetPower
	dBm-104
	
	

	  }
	
	
	

	  rach-InfoList-r13 (SIZE (1.. maxNPRACH-Resources-NB-r13)) OF SEQUENCE {
	1 entry
	
	

	    ra-ResponseWindowSize-r13
	pp10
	
	

	    mac-ContentionResolutionTimer-r13
	pp8
	
	

	  }
	
	
	

	  connEstFailOffset-r13
	Not present
	
	

	}
	
	
	


–
RadioResourceConfigCommonSIB-NB-DEFAULT

Table 8.1.6.3-9: RadioResourceConfigCommonSIB-NB-DEFAULT

	Derivation Path: 36.331 clause 6.7.3

	Information Element
	Value/remark
	Comment
	Condition

	RadioResourceConfigCommonSIB-NB-DEFAULT ::= SEQUENCE {
	
	
	

	  rach-ConfigCommon-r13
	RACH-ConfigCommon-NB-DEFAULT
	
	

	  bcch-Config-r13
	BCCH-Config-NB-DEFAULT
	
	

	  pcch-Config-r13
	PCCH-Config-NB-DEFAULT
	
	

	  nprach-Config-r13
	NPRACH-ConfigSIB-NB-DEFAULT
	
	

	  npdsch-ConfigCommon-r13
	NPDSCH-ConfigCommon-NB-DEFAULT
	
	

	  npusch-ConfigCommon-r13
	NPUSCH-ConfigCommon-NB-DEFAULT
	
	

	  dl-Gap-r13
	Not present
	
	

	  uplinkPowerControlCommon-r13
	UplinkPowerControlCommon-NB-DEFAULT
	
	

	}
	
	
	


–
RadioResourceConfigDedicated-NB-SRB

Table 8.1.6.3-10: RadioResourceConfigDedicated-NB-SRB

	Derivation Path: 36.331 clause 6.7.3

	Information Element
	Value/remark
	Comment
	Condition

	RadioResourceConfigDedicated-NB-SRB ::= SEQUENCE {
	
	
	

	  srb-ToAddModList-r13 SEQUENCE (SIZE (1)) OF SEQUENCE {}
	1 entry, with value SRB-ToAddMod-NB-DEFAULT
	See subclause 8.1.8.2
	

	  drb-ToAddModList-r13 
	Not present
	
	

	  drb-ToReleaseList-r13 
	Not present
	
	

	  mac-MainConfig CHOICE {
	
	
	

	    explicitValue-r13
	MAC-MainConfig-NB-SRB 
	See subclause 8.1.8.2
	

	  }
	
	
	

	  physicalConfigDedicated-r13
	PhysicalConfigDedicated-NB-DEFAULT
	See subclause 8.1.8.2
	

	  rlf-TimersAndConstants-r13
	Not present
	
	

	}
	
	
	


–
RadioResourceConfigDedicated-NB-DRB(n)

Table 8.1.6.3-11: RadioResourceConfigDedicated-NB-DRB(n)
	Derivation Path: 36.331 clause 6.7.3

	Information Element
	Value/remark
	Comment
	Condition

	RadioResourceConfigDedicated-NB-DRB(n) ::= SEQUENCE {
	
	n is the number of AM RLC DRBs (0..2)


	

	  srb-ToAddModList-r13
	Not present
	
	

	  drb-ToAddModList-r13 SEQUENCE (SIZE (1.. maxDRB-NB-r13)) OF SEQUENCE {
	n
	
	

	    drb-ToAddMod[n]-r13
	DRB-ToAddMod-NB-DEFAULT (n) 
	n AM RLC DRBs

See subclause 8.1.8.2
	n>0

	  }
	
	
	

	  drb-ToReleaseList-r13
	Not present
	
	

	  mac-MainConfig-r13
	Not present
	
	

	  physicalConfigDedicated-r13
	Not present
	
	

	  rlf-TimersAndConstants-r13
	Not present
	
	

	}
	
	
	


-
RadioResourceConfigDedicated-NB-DRB-ADD(bid)

Table 8.1.6.3-11A: RadioResourceConfigDedicated-NB-DRB-ADD(bid)
	Derivation Path: 36.331 clause 6.7.3

	Information Element
	Value/remark
	Comment
	Condition

	RadioResourceConfigDedicated-NB-DRB-ADD(bid) ::= SEQUENCE {
	
	bid is the bearer identity
	

	  srb-ToAddModList-r13
	Not present
	
	

	  drb-ToAddModList-r13 SEQUENCE (SIZE (1.. maxDRB-NB-r13)) OF SEQUENCE {
	one entry
	
	

	    drb-ToAddMod-r13[1]
	DRB-ToAddMod-NB-DEFAULT (bid) 
	See subclause 8.1.8.2
	

	  }
	
	
	

	  drb-ToReleaseList-r13
	Not present
	
	

	  mac-MainConfig-r13
	Not present
	
	

	  physicalConfigDedicated-r13
	Not present
	
	

	  rlf-TimersAndConstants-r13
	Not present
	
	

	}
	
	
	


-
RadioResourceConfigDedicated-NB-DRB-REL(bid)

Table 8.1.6.3-11B: RadioResourceConfigDedicated-NB-DRB-REL(bid)
	Derivation Path: 36.331 clause 6.7.3

	Information Element
	Value/remark
	Comment
	Condition

	RadioResourceConfigDedicated-NB-DRB-REL(bid) ::= SEQUENCE {
	
	bid is the bearer identity
	

	  srb-ToAddModList-r13 
	Not present
	
	

	  drb-ToAddModList-r13 
	Not present
	
	

	  drb-ToReleaseList-r13 SEQUENCE (SIZE (1.. maxDRB-NB-r13)) OF
	one entry
	
	

	    drb-Identity[1]
	bid
	
	

	  mac-MainConfig-r13
	Not present
	
	

	  physicalConfigDedicated-r13
	Not present
	
	

	  rlf-TimersAndConstants-r13
	Not present
	
	

	}
	
	
	


–
RLC-Config-NB-SRB-RECONFIG

Table 8.1.6.3-12: RLC-Config-NB-SRB-RECONFIG
	Derivation Path: 36.331 clause 6.7.3, 9.2.1.1

	Information Element
	Value/remark
	Comment
	Condition

	RLC-Config-NB-SRB-RECONFIG ::= CHOICE {
	
	
	

	  am SEQUENCE {
	
	
	

	    ul-AM-RLC-r13 SEQUENCE {
	
	
	

	      t-PollRetransmit-r13
	ms25000
	Default
	

	      maxRetxThreshold-r13
	t4
	Default
	

	    }
	
	
	

	    dl-AM-RLC-r13 SEQUENCE {
	
	
	

	      enableStatusReportSN-Gap-r13
	Not present
	Default
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	


–
SRB-ToAddModList-NB-RECONFIG

Table 8.1.6.3-13: SRB-ToAddModList-NB-RECONFIG
	Derivation Path:  36.331 clause 6.7.3

	Information Element
	Value/remark
	Comment
	Condition

	SRB-ToAddModList-NB ::= SEQUENCE (SIZE (1)) OF SEQUENCE {
	1 Entries
	
	

	  rlc-Config-r13 CHOICE {
	
	
	

	    explicitValue-r13
	RLC-Config-NB-SRB-RECONFIG
	
	

	  logicalChannelConfig-r13 CHOICE {
	
	
	

	    defaultValue
	NULL
	
	

	  }
	
	
	

	}
	
	
	


–
UplinkPowerControlCommon-NB-DEFAULT

Table 8.1.6.3-14: UplinkPowerControlCommon-NB-DEFAULT

	Derivation Path: 36.331 clause 6.7.3

	Information Element
	Value/remark
	Comment
	Condition

	UplinkPowerControlCommon-NB-DEFAULT ::= SEQUENCE {
	
	
	

	  p0-NominalNPUSCH-r13
	-85 (-85 dBm)
	
	

	  alpha-r13
	al1 (1)
	
	

	  deltaPreambleMsg3-r13
	4
	
	

	}
	
	
	


–
UplinkPowerControlDedicated-NB-DEFAULT

Table 8.1.6.3-15: UplinkPowerControlDedicated-NB-DEFAULT

	Derivation Path: 36.331 clause 6.7.3

	Information Element
	Value/remark
	Comment
	Condition

	UplinkPowerControlDedicated-NB-DEFAULT ::= SEQUENCE {
	
	
	

	  p0-UE-NPUSCH-r13 
	0
	Default
	

	}
	
	
	


-
RadioResourceConfigDedicated-NB-DRB-Mod

Table 8.1.6.3-16: RadioResourceConfigDedicated-NB-DRB-Mod

	Derivation Path: 36.331 clause 6.7.3

	Information Element
	Value/remark
	Comment
	Condition

	RadioResourceConfigDedicated-NB-DRB ::= SEQUENCE {
	
	
	

	  srb-ToAddModList-r13 
	Not present
	
	

	  drb-ToAddModList-r13 
	DRB-ToAddModList-NB-RECONFIG
	
	

	  }
	
	
	

	  drb-ToReleaseList-r13
	Not present
	
	

	  mac-MainConfig-r13
	Not present
	
	

	  physicalConfigDedicated-r13
	Not present
	
	

	  rlf-TimersAndConstants-r13
	Not present
	
	

	}
	
	
	


8.1.6.4
NB-IoT Security control information elements

See subclause 4.6.4 in this document.

8.1.6.5
NB-IoT Other information elements

–
RRC-TransactionIdentifier-DL

Table 8.1.6.5-1: RRC-TransactionIdentifier-DL
	Derivation Path: 36.331 clause 6.3.6

	Information Element
	Value/remark
	Comment
	Condition

	RRC-TransactionIdentifier-DL ::=
	0..3
	
	


–
RRC-TransactionIdentifier-UL

Table 8.1.6.5-2: RRC-TransactionIdentifier-UL
	Derivation Path: 36.331 clause 6.3.6

	Information Element
	Value/remark
	Comment
	Condition

	RRC-TransactionIdentifier-UL ::=
	0..3
	The same value as the value of RRC-TransactionIdentifier-DL in the downlink message initiating the procedure
	


8.1.7
NB-IoT Default NAS message and information element contents

Default values and common NAS messages and information elements are defined in section 4.7 of this document.

8.1.7A
NB-IoT Default TC message and information element contents

Default values of common TC (Test Control, see [38]) messages and information elements are defined in section 4.7A of this document.

8.1.8
NB-IoT Reference radio bearer configurations

8.1.8.1
General

8.1.8.2
NB-IoT SRB and DRB parameters and combinations

8.1.8.2.1
NB-IoT SRB and DRB parameters

8.1.8.2.1.1
NB-IoT SRB configurations

Table 8.1.8.2.1.1-1: SRB-ToAddMod-NB-DEFAULT
	Derivation Path: 36.331 clause 6.7.3

	Information Element
	Value/remark
	Comment
	Condition

	SRB-ToAddMod-NB-DEFAULT ::= SEQUENCE {
	
	
	

	  rlc-Config-r13 CHOICE {
	
	
	

	    defaultValue
	
	Default values defined in subclause 9.2.1.1 of  TS 36.331
	

	  }
	
	
	

	  logicalChannelConfig CHOICE {
	
	
	

	    defaultValue
	
	Default values defined in subclause 9.2.1.1 of  TS 36.331
	

	  }
	
	
	

	}
	
	
	


8.1.8.2.1.2
NB-IoT DRB PDCP configurations

8.1.8.2.1.2.1
DRB PDCP configurations for AM RLC

Table 8.1.8.2.1.2.1-1: PDCP-Config-NB-DRB

	Derivation Path: 36.331 clause 6.7.3

	Information Element
	Value/remark
	Comment
	Condition

	PDCP-Config-NB-DRB ::= SEQUENCE {
	
	
	

	  discardTimer-r13
	Infinity
	
	

	  headerCompression-r13 CHOICE {
	
	
	

	    notUsed
	NULL
	
	

	  }
	
	
	

	}
	
	
	


8.1.8.2.1.3
NB-IoT DRB RLC configurations

8.1.8.2.1.3.1
NB-IoT DRB AM RLC configurations

Table 8.1.8.2.1.3.1-1: RLC-Config-NB-DRB

	Derivation Path: 36.331 clause 6.7.3

	Information Element
	Value/remark
	Comment
	Condition

	RLC-Config-NB-DRB ::= CHOICE {
	
	
	

	  am SEQUENCE {
	
	
	

	    ul-AM-RLC-r13 SEQUENCE {
	
	
	

	      t-PollRetransmit-r13
	ms25000
	
	

	      maxRetxThreshold-r13
	t8
	
	

	    }
	
	
	

	    dl-AM-RLC-r13 SEQUENCE {
	
	
	

	      enableStatusReportSN-Gap-r13
	Not present
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	


8.1.8.2.1.4
NB-IoT DRB Logical Channel configurations

Table 8.1.8.2.1.4-1: LogicalChannelConfig-NB-DRB

	Derivation Path: 36.331 clause 6.7.3

	Information Element
	Value/remark
	Comment
	Condition

	LogicalChannelConfig-NB-DRB ::= SEQUENCE {
	
	
	

	  priority-r13
	13
	low logical channel priority
	

	  logicalChannelSR-Prohibit-r13
	FALSE
	
	

	}
	
	
	


8.1.8.2.1.5
NB-IoT MAC configurations

Table 8.1.8.2.1.5-1: MAC-MainConfig-NB-SRB

	Derivation Path: 36.331 clause 6.7.3

	Information Element
	Value/remark
	Comment
	Condition

	MAC-MainConfig-NB-SRB ::= SEQUENCE {
	
	
	

	  ul-SCH-Config-r13 SEQUENCE {
	
	
	

	    periodicBSR-Timer-r13
	pp8
	Default
	

	    retxBSR-Timer-r13
	infinity
	Default
	

	  }
	
	
	

	  drx-Config-r13 CHOICE {
	
	
	

	    release 
	NULL
	
	

	  }
	
	
	

	  timeAlignmentTimerDedicated-r13
	infinity
	
	

	  logicalChannelSR-Config-r13 CHOICE {
	
	
	

	    release
	NULL
	
	

	  }
	
	
	

	}
	
	
	


8.1.8.2.1.6
NB-IoT Physical Layer configurations

Table 8.1.8.2.1.6-1: PhysicalConfigDedicated-NB-DEFAULT

	Derivation Path: 36.331 clause 6.7.3

	Information Element
	Value/remark
	Comment
	Condition

	PhysicalConfigDedicated-NB-DEFAULT ::= SEQUENCE {
	
	
	

	  carrierConfigDedicated-r13
	Not present
	Anchor carrier
	

	  npdcch-ConfigDedicated-r13 
	NPDCCH-ConfigDedicated-NB-DEFAULT
	See subclause 8.1.6.3
	

	  npusch-ConfigDedicated-r13
	NPUSCH-ConfigDedicated-NB-DEFAULT
	See subclause 8.1.6.3
	

	  uplinkPowerControlDedicated-r13
	UplinkPowerControlDedicated-NB-DEFAULT
	See subclause 8.1.6.3
	

	}
	
	
	


8.1.8.2.1.7
NB-IoT DRB configurations

Table 8.1.8.2.1.7-1: DRB-ToAddMod-NB-DEFAULT(bid)
	Derivation Path: 36.331 clause 6.7.3

	Information Element
	Value/remark
	Comment
	Condition

	DRB-ToAddMod-NB-DEFAULT(bid) ::= SEQUENCE {
	
	bid is the bearer identity (1..2)
	

	  eps-BearerIdentity-r13
	bid+4
	
	

	  drb-Identity-r13
	Bid
	
	

	  pdcp-Config-r13
	PDCP-Config-NB-DRB
	
	

	  rlc-Config-r13
	RLC-Config-NB-DRB
	
	

	  logicalChannelIdentity-r13
	bid+2
	
	

	  logicalChannelConfig-r13
	LogicalChannelConfig-NB-DRB
	
	

	}
	
	
	


8.1.9
NB-IoT Common test USIM parameters
8.1.9.1
General
As defined in clause 4.9; i.e. there are no specific NB-IoT requirements in addition to the default test USIM parameters,  unless specified otherwise in a test case defined in TS 36.523-1 [18].
8.2
NB-IoT Test environment for RF test

This section contains all the exceptions of the NB-IoT common test parameters specified in clause 8.1 for specific needs of test cases defined in TS 36.521-1 [21]. Exceptions specified in clause 8.2 overwrite the parameter settings of clause 8.1; exceptions defined within the test cases overwrite parameter settings of clause 8.1 and 8.2.

8.2.1
NB-IoT Requirements of test equipment

No NB-IoT common RF test environment requirements are specified in addition to the NB-IoT common requirements described in clause 8.1.2. Specific RF requirements are indicated within the test cases defined in TS 36.521-1 [21].

8.2.2
NB-IoT RF Reference system configurations

8.2.2.1
NB-IoT Common parameters for simulated E-UTRA cells

8.2.2.1.1

NB-IoT Combinations of system information blocks

The NB-IoT combination of system information blocks required by a test case depends on the test case scenario. In clause 8.1.4 of this document, the NB-IoT combinations of system information blocks are defined.

Combination 1, defined in clause 8.1.4, is used by default in test cases defined in TS 36.521-1 [21].

8.2.2.1.2
NB-IoT Scheduling of system information blocks

Same NB-IoT scheduling of system information blocks as defined in clause 8.1.4.3.1.2.

8.2.2.1.3
NB-IoT Common contents of system information messages

MasterInformationBlock-NB

As defined in Table 8.1.4.3.2-1.

SystemInformation-NB

As defined in Table 8.1.4.3.2-2 without exceptions.
SystemInformationBlockType1-NB

As defined in Table 8.1.4.3.2-3 without exceptions.
SystemInformationBlockType2-NB

As defined in Table 8.1.4.3.3-1 without exceptions.
8.2.2A
NB-IoT Generic RF procedures

The NB-IoT UE test state used for testing is specified in the individual test cases in the corresponding test specification TS 36.521-1 [21] or TS 36.521-3 [34].

RF NB-IoT UE test states are covered by common NB-IoT UE test states defined in clause 8.1.5 of this document.

8.2.3
NB-IoT Default RRC message and information elements contents

8.2.3.1
NB-IoT Radio resource control information elements

As defined in clause 8.1.6.3 without exceptions.
8.2.4
NB-IoT Default NAS message and information elements contents

As defined in clause 8.1.7 without exceptions.

8.2.5
NB-IoT Reference radio bearer configurations

8.2.5.1
NB-IoT SRB and DRB parameters

As defined in clause 8.1.8.2.1 without exception.
8.3
NB-IoT Test environment for Signalling test
8.3.1
NB-IoT Requirements of test equipment

The requirements of test equipment specified in this subclause apply to NB-IoT Signalling test cases defined in TS 36.523-1 [18], in addition to the common NB-IoT requirements of test equipment specified in cause 8.1.2 and 8.1.3 of this specification. Test equipment shall be able to simulate NB-IoT cells, based on the E-UTRA platform as Radio Access Technology (RAT), in the following deployment scenarios:
· In-band operation with E-UTRA
· Guard-band operation with E-UTRA

· Standalone operation.
Depending on the respective deployment scenario, the overall number and configuration of cells to be simulated simultaneously by test equipment shall not exceed the resources specified in the following Table 6.1-1: 

Table 8.3.1-1: Maximum resources in terms of number / configuration of Ncells to be simulated simultaneously in a test setup

	Simulation of
	Max. number / configuration of cells 
(SISO)
	Max. number / configuration of cells 
(SIMO / MIMO)

	NB-IoT standalone network
	4x cells
	n/a

	Mixed NB-IoT / E-UTRA networks with NB-IoT in guard-band
	2x cells
	n/a

	Mixed NB-IoT / EUTRA networks with in-band NB-IoT
	2x cells
	n/a

	Note 1:
No differentiation between cell configuration types (as defined in clause 8.3.3.3) here, because these types are relevant to specific test cases and their TTCN-3 implementation only.



Exceptions to the requirements outlined above are possible but need special evidence to be provided explicitly in the test case prose and should be allowed only if the test case purpose cannot be met otherwise.

8.3.2
NB-IoT Reference test conditions

8.3.2.1
NB-IoT Physical channel allocations
As defined in clause 8.1.3.3.
8.3.2.2
NB-IoT Signal levels
8.3.2.2.1
NB-IoT Downlink signal levels
The default settings of suitable cells and non-suitable cells for NB-IoT are specified in table 8.3.2.2.1-1. Cells which are expected to be undetectable for UE under test shall fulfil the condition of non-suitable "Off" cell.
Table 8.3.2.2.1-1: Default settings of suitable / non-suitable cells

	Power level type
	NB-IoT
(Note 1-3)
	E-UTRA
	UTRAN
	GERAN

	
	Unit
	Power level
	Unit
	Power level
	
	

	Serving cell
	dBm/15kHz
	-85
	dBm/15kHz
	-85
	n/a
	n/a

	Suitable neighbour intra-frequency cell
	dBm/15kHz
	-91
	dBm/15kHz
	-91
	n/a
	n/a

	Suitable neighbour inter-frequency cell
	dBm/15kHz
	-97
	dBm/15kHz
	-97
	n/a
	n/a

	Non-suitable cell
	dBm/15kHz
	-120 (Note 4) 
	dBm/15kHz
	-115
	n/a
	n/a

	Non-suitable "Off" cell
	dBm/15kHz
	≤ -150
	dBm/15kHz
	< -145
	n/a
	n/a

	Note 1:
The power level is specified in terms of cell-specific NRS EPRE.

Note 2:
Power levels are specified based on the precondition that q-Hyst, a3-Offset and hysteresis are 0 dB.

Note 3:
The power level is specified at the UE Rx antenna   (assumption = single UE Rx antenna).
Note 4: 
Calculation of non-suitable cell power level is based on the reference sensitivity (without repetitions) for


 

UE category NB1 as per the minimum requirements specified in TS 36.101 [27] clause 7.3.1F.1.  




The default signal level uncertainty is specified in table 8.3.2.2.1-2 for any level specified, unless a tighter uncertainty is specified by a test case in TS 36.523-1 [18].

Table 8.3.2.2.1-2: SS signal level uncertainty

	
	Absolute signal level uncertainty for each cell
	Relative signal level uncertainty between multiple cells

	Intra-frequency
	+/-3 dB at each test port
	+/-3 dB

	Inter-frequency
	+/-3 dB at each test port
	See Note 1

	Note 1:
For Inter-frequency cells the relative signal level uncertainty between multiple cells is determined by the absolute uncertainty of each cell, and does not have any additional constraint.


8.3.2.3
NB-IoT Default test frequencies
The default channel bandwidth of 180 kHz is applied to the signalling test. The test frequencies are defined so that no frequency overlapping takes place, in order to avoid unnecessary inter-frequency interference.

All operating Bands can accommodate at least three test frequencies f1, f2 and f3 (f3<f1<f2). Usage of an additional test frequency f4 (f3<f1<f4<f2) is currently not foreseen.
8.3.2.3.1
NB-IoT Test frequencies for signalling test

Test frequencies for signalling test are specified in table 8.3.2.3.1-1. All test frequencies in table 8.3.2.3.1-1 are specified in terms of Low, Mid and High which are referred to the Low Range, Mid Range and High Range in clause 8.1.3.1.
Table 8.3.2.3.1-1: Test frequencies for NB-IoT FDD (180 kHz)

	NB-IoT Operating

Band
	Bandwidth

[MHz]
	f1
	f2
	f3
	f4

	
	
	NUL
	NDL
	NUL
	NDL
	NUL
	NDL
	NUL
	NDL

	1
	60
	Mid
	Mid
	High
	High
	Low
	Low
	n/a
	n/a

	2
	60
	Mid
	Mid
	High
	High
	Low
	Low
	n/a
	n/a

	3
	75
	Mid
	Mid
	High
	High
	Low
	Low
	n/a
	n/a

	…
	
	
	
	
	
	
	
	
	

	5
	25
	Mid
	Mid
	High
	High
	Low
	Low
	n/a
	n/a

	…
	
	
	
	
	
	
	
	
	

	8
	35
	Mid
	Mid
	High
	High
	Low
	Low
	n/a
	n/a

	…
	
	
	
	
	
	
	
	
	

	12
	17
	Mid
	Mid
	High
	High
	Low
	Low
	n/a
	n/a

	13
	
	
	
	
	
	
	
	
	

	…
	
	
	
	
	
	
	
	
	

	17
	12
	Mid
	Mid
	High
	High
	Low
	Low
	n/a
	n/a

	18
	
	
	
	
	
	
	
	
	

	19
	15
	Mid
	Mid
	High
	High
	Low
	Low
	n/a
	n/a

	20
	
	
	
	
	
	
	
	
	

	…
	
	
	
	
	
	
	
	
	

	26
	35
	Mid
	Mid
	High
	High
	Low
	Low
	n/a
	n/a

	…
	
	
	
	
	
	
	
	
	

	28
	45
	Mid
	Mid
	High
	High
	Low
	Low
	n/a
	n/a

	…
	
	
	
	
	
	
	
	
	

	66
	70+901
	Mid
	Mid
	High
	High
	Low
	Low
	n/a
	n/a

	NOTE 1:
Asymmetric operating band (UL + DL)


8.3.3
NB-IoT Reference system configurations

8.3.3.1
NB-IoT Default parameters specific for simulated cells
[FFS]
8.3.3.2
NB-IoT Default configurations for NAS test cases
As defined in clause 8.1.4.

8.3.3.3
NB-IoT Cell configurations
All Ncells are assumed to be full cells unless specified otherwise in a test case defined in TS 36.523-1 [18].
8.3.4
NB-IoT Generic signalling procedures

8.3.4.1
NB-IoT Inital UE states and setup procedures
As defined in clause 8.1.5.
8.3.4.2
NB-IoT Reference procedures and test procedures for TTCN development
As defined in clause 8.1.5A.
8.3.4.3
NB-IoT Test case postambles for TTCN development
As defined in clause 10.5 of TS 36.523-3 [20].
8.3.5
NB-IoT Default RRC message and information element contents
As defined in clause 8.1.6.
8.3.6
NB-IoT Default NAS message and information element contents
As defined in clause 8.1.7.
8.3.7
NB-IoT Timer tolerances
[FFS]
8.4
NB-IOT Test environment for RRM tests

This section contains all the exceptions of the common test parameters specified in clause 8.1 for specific needs of NB-IoT test cases defined in TS 36.521-3 [34]. Exceptions specified in clause 8.4 overwrite the parameter settings of clause 8.1; exceptions defined within the test cases overwrite parameter settings of clause 8.1 and 8.4.

8.4.1
NB-IoT Requirements of test equipment

No NB-IoT common RRM test environment requirements are specified in addition to the NB-IoT common requirements described in clause 8.1.2. Specific RRM requirements are indicated within the test cases defined in TS 36.521-3 [34].

8.4.2
NB-IoT RRM Reference system configurations

8.4.2.1
NB-IoT Common parameters for simulated NB-IoT cells

8.4.2.1.1
NB-IoT Combinations of system information blocks

The NB-IoT combination of system information blocks required by a test case depends on the test case scenario. In clause 8.1.4 of this document, the NB-IoT combinations of system information blocks are defined.

8.4.2.1.2
NB-IoT Scheduling of system information blocks

Same NB-IoT scheduling of system information blocks as defined in clause 8.1.4.3.1.2.

8.4.2.1.3
NB-IoT Common contents of system information messages

-
MasterInformationBlock-NB

· As defined in Table 8.1.4.3.2-1.

· SystemInformation-NB

As defined in Table 8.1.4.3.2-2 without exceptions.
· SystemInformationBlockType1-NB

As defined in Table 8.1.4.3.2-3 without exceptions.
· SystemInformationBlockType2-NB

As defined in Table 8.1.4.3.3-1 without exceptions.
8.4.2A
NB-IoT Generic RRM procedures

The NB-IoT UE test state used for testing is specified in the individual test cases in the corresponding test specification TS 36.521-3 [34].

RRM NB-IoT UE test states are covered by common NB-IoT UE test states defined in clause 8.1.5 of this document.
8.4.3
NB-IoT Default RRC message and information elements contents

8.4.3.1
NB-IoT Radio resource control information elements

As defined in clause 8.1.6.3 without exceptions.

8.4.4
NB-IoT Default NAS message and information elements contents

As defined in clause 8.1.7 without exceptions.

8.4.5
NB-IoT Reference radio bearer configurations

8.4.5.1
NB-IoT SRB and DRB parameters

As defined in clause 8.1.8.2.1 without exception.
Annex A (informative):
Connection Diagrams
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