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<Unchanged Text Skipped>
[bookmark: _Toc456878501][bookmark: _Toc446340143]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.
[bookmark: _Toc446340147]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 and Rel-14 NB-IoT
-	Both FDD and TDD Mode are required for Rel-15 and forward 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
[bookmark: _Toc446340156]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, 4, 5, 8, 11, 12, 13, 14, 17, 18, 19, 20, 21, 25, 26, 28, 31, 41, 66, 70, 71, 72, 73, 74, 85, 87 and 88 which are defined in Table 5.5-1 in [21]. NB-IoT system operates in HD-FDD and TDD duplex modes.
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.
E-UTRA/TDD is designed to operate in unpaired 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 8.1.3.1.2.

<Unchanged Text Skipped>
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

, Physical layer cell identity	= 0 is used as the default physical layer cell identity
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
	[bookmark: OLE_LINK26][bookmark: OLE_LINK27]- 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
	



Table 8.1.3.3.3-2: NB-IoT Mapping of DL Physical Channels to Resource Elements (TDD)
	Physical channel
	Time Domain Location 
	Frequency Domain Location 
	Note

	NPBCH
	Same as in Table 8.1.3.3.3-1, except for
- NPBCH is transmitted in subframe 9 in every radio frame
	Same as in Table 8.1.3.3.3-1
	

	NPSS
	Same as in Table 8.1.3.3.3-1
	Same as in Table 8.1.3.3.3-1
	

	NSSS
	Same as in Table 8.1.3.3.3-1, except for
- NSSS is transmitted in subframe 0 
	Same as in Table 8.1.3.3.3-1
	

	NPDCCH
	Same as in Table 8.1.3.3.3-1, except for
- Except in a special subframe when NPDCCH is transmitted in more than one subframe, 
[bookmark: OLE_LINK14][bookmark: OLE_LINK15]- In a special subframe where the NPDCCH is transmitted in one subframe, NPDCCH are mapped into DwPTS
- In a special subframe where the NPDCCH is transmitted in more than one subframe, NPDCCH are not mapped to NRS locations when the subframe is not a special subframe.
	Same as in Table 8.1.3.3.3-1
	

	[bookmark: _Hlk71711002]NPDSCH
	Same as in Table 8.1.3.3.3-1, except for
[bookmark: OLE_LINK85]- Except in a special subframe when  >1, NPDSCH resources elements should be different from the ones used for NRS 
- NPDSCH resources elements should be different from the ones used for CRS 
- In a special subframe, if , NPDSCH are mapped into DwPTS
- In a special subframe, if , NPDSCH are not mapped to NRS locations in subframes which are not special subframes.
	Same as in Table 8.1.3.3.3-1
	

	NRS
	Same as in Table 8.1.3.3.3-1, except for
- Narrowband reference signals are transmitted in subframes #9 and in subframes #0 not containing NSSS [when no ddNB-IoT downlink subframes configuration has not been established].
	Same as in Table 8.1.3.3.3-1
	



[bookmark: _Toc446340272]8.1.3.3.4	NB-IoT Uplink physical channels and physical signals
The NB-IoT uplink setting in table 8.1.3.3.4-1 is used unless otherwise specified in a test case.
Table 8.1.3.3.4-1: NB-IoT Default Uplink setting
	
	Unit
	Channel bandwidth

	
	
	200 kHz

	Number of Tones
	
	1

	Sub-carrier spacing
	kHz
	15



<Unchanged Text Skipped>
8.1.4.3.2	NB-IoT Common contents of system information messages
[bookmark: _Toc438044352]-	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
	23
	As specified in TS 36.213 [29] Clause 16.8
	PRB30

	
	24
	As specified in TS 36.213 [29] Clause 16.8
	PRB35

	
	7
	As specified in TS 36.213 [29] Clause 16.8
	PRB17

	
	8
	As specified in TS 36.213 [29] Clause 16.8
	PRB22

	       }
	
	
	

	    inband-DifferentPCI-r13 SEQUENCE {
	
	
	Inband_Different

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

	      rasterOffset-r13
	2.5*(2MDL+1) kHz
	MDL See subclause 8.1.3.1
	

	      spare
	’00’B
	
	

	    }
	
	
	

	    guardband-r13 SEQUENCE {
	
	
	Guardband

	      rasterOffset-r13
	2.5*(2MDL+1) kHz
	MDL See subclause 8.1.3.1
	

	      spare
	‘000’B
	
	

	    }
	
	
	

	    standalone-r13 SEQUENCE {
	
	
	Standalone

	      spare
	‘0000 0’B
	
	

	    }
	
	
	

	  }
	
	
	

	  additionalTransmissionSIB1-r15
	FALSE
	A Rel-13/Rel-14 UE will interpret FALSE as spare ‘0’
	

	additionalTransmissionSIB1-r15
	TRUE
	
	Rel-15

	  spare
	‘0000 0000 00’B
	
	Rel-15

	  }
	
	
	

	}
	
	
	



	Condition
	Explanation

	Inband-Same 
	In-band with same PCI test environment

	Inband-Different
	In-band with different PCI test environment

	PRB30
	For 10 MHz LTE Cell with In-Band NB-IoT in PRB 30

	PRB35
	For 10 MHz LTE Cell with In-Band NB-IoT in PRB 35

	PRB17
	For 5 MHz LTE Cell with In-Band NB-IoT in PRB 17

	PRB22
	For 5 MHz LTE Cell with In-Band NB-IoT in PRB 22

	Rel-15
	For NB-IoT test cases applicable in TS 36.523-2 [19] from Rel-15 or later

	Standalone
	Standalone test environment

	Guardband
	Guard-band test environment



<Unchanged Text Skipped>
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 for FDD 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 (200 kHz)
	NB-IoT Operating
Band
	Bandwidth
[MHz]
	f1, f5
	f2
	f3

	
	
	NUL
	NDL
	NUL
	NDL
	NUL
	NDL

	1
	60
	Mid
	Mid
	High
	High
	Low
	Low

	2
	60
	Mid
	Mid
	High
	High
	Low
	Low

	3
	75
	Mid
	Mid
	High
	High
	Low
	Low

	4
	45
	Mid
	Mid
	High
	High
	Low
	Low

	5
	25
	Mid
	Mid
	High
	High
	Low
	Low

	…
	
	
	
	
	
	
	

	8
	35
	Mid
	Mid
	High
	High
	Low
	Low

	…
	
	
	
	
	
	
	

	11
	20
	Mid
	Mid
	High
	High
	Low
	Low

	12
	17
	Mid
	Mid
	High
	High
	Low
	Low

	13
	10
	Mid
	Mid
	High
	High
	Low
	Low

	14
	10
	Mid
	Mid
	High
	High
	Low
	Low

	…
	
	
	
	
	
	
	

	17
	12
	Mid
	Mid
	High
	High
	Low
	Low

	18
	15
	Mid
	Mid
	High
	High
	Low
	Low

	19
	15
	Mid
	Mid
	High
	High
	Low
	Low

	20
	30
	Mid
	Mid
	High
	High
	Low
	Low

	21
	15
	Mid
	Mid
	High
	High
	Low
	Low

	…
	
	
	
	
	
	
	

	25
	65
	Mid
	Mid
	High
	High
	Low
	Low

	26
	35
	Mid
	Mid
	High
	High
	Low
	Low

	…
	
	
	
	
	
	
	

	28
	45
	Mid
	Mid
	High
	High
	Low
	Low

	…
	
	
	
	
	
	
	

	31
	5
	Mid
	Mid
	High
	High
	Low
	Low

	…
	
	
	
	
	
	
	

	66
	70+901
	Mid
	Mid
	High
	High
	Low
	Low

	70
	15
	Mid
	Mid
	High
	High
	Low
	Low

	71
	35
	Mid
	Mid
	High
	High
	Low
	Low

	…
	
	
	
	
	
	
	

	73
	5
	Mid
	Mid
	High
	High
	Low
	Low

	…
	
	
	
	
	
	
	

	85
	18
	Mid
	Mid
	High
	High
	Low
	Low

	…
	
	
	
	
	
	
	

	87
	5
	Mid
	Mid
	High
	High
	Low
	Low

	88
	5
	Mid
	Mid
	High
	High
	Low
	Low

	NOTE 1:	Asymmetric operating band (UL + DL).



Test frequencies for signalling test of MFBI are specified in Table 8.3.2.3.1-1a for FDD in terms of Low, Mid and High which are referred to as Low Range, Mid Range and High range in clause 8.1.3.1.
Table 8.3.2.3.1-1a: Test frequencies for NB-IoT FDD MFBI (200 kHz)
	NB-IoT Operating
Band
	MFBI Overlapping Band
	Bandwidth
[MHz]
	f1, f5
	f2
	f3

	
	
	
	NUL
	NDL
	NUL
	NDL
	NUL
	NDL

	2
	25
	60
	Mid
	Mid
	High
	High
	Low
	Low

	5
	18
	15
	Mid
	Mid
	23999
	5999
	Low
	Low

	5
	19
	15
	Mid
	Mid
	20609
	2609
	Low
	Low

	5
	26
	25
	Mid
	Mid
	High
	High
	Low
	Low

	12
	17
	12
	Mid
	Mid
	High
	High
	Low
	Low

	17
	12
	12
	Mid
	Mid
	High
	High
	Low
	Low

	19
	5
	15
	Mid
	Mid
	High
	High
	Low
	Low

	19
	26
	15
	Mid
	Mid
	High
	High
	Low
	Low

	25
	2
	60
	Mid
	Mid
	26639
	8639
	Low
	Low

	26
	5
	25
	Mid
	Mid
	High
	High
	Low
	Low

	26
	18
	15
	Mid
	Mid
	High
	High
	Low
	Low

	26
	19
	15
	Mid
	Mid
	High
	High
	Low
	Low



Test frequencies for signalling test are specified in table 8.3.2.3.1-2 for TDD 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 8.3.2.3.1-2: Test frequencies for NB-IoT TDD (200 kHz)
	NB-IoT Operating
Band
	Bandwidth
[MHz]
	f1, f5
	f2
	f3

	41
	60
	Mid
	Mid
	High
	High
	Low
	Low
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