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----------------------------------------------------- Beginning of Change ------------------------------------------------------------
[bookmark: _Toc120569995][bookmark: _Toc121162787][bookmark: _Toc121827668][bookmark: _Toc124177496][bookmark: _Toc124177923]2	References
The following documents contain provisions which, through reference in this text, constitute provisions of the present document.
-	References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.
-	For a specific reference, subsequent revisions do not apply.
-	For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.
[1]	3GPP TR 21.905: "Vocabulary for 3GPP Specifications".
[2]	3GPP TS 36.108: "Evolved Universal Terrestrial Radio Access (E-UTRA); Satellite Access Node (SAN) radio transmission and reception".
[bookmark: OLE_LINK44][bookmark: OLE_LINK45][3]	3GPP TS 36.211: "Evolved Universal Terrestrial Radio Access (E-UTRA); Physical Channels and Modulation".
[4]	ITU-R Recommendation M.1545: "Measurement uncertainty as it applies to test limits for the terrestrial component of International Mobile Telecommunications-2000".
[5]	3GPP TS 36.307: "Evolved Universal Terrestrial Radio Access (E-UTRA); Requirements on User Equipments (UEs) supporting a release-independent frequency band".
[6]	3GPP TS 36.331: "Evolved Universal Terrestrial Radio Access (E-UTRA); Radio Resource Control (RRC); Protocol specification".
[7]	3GPP TS 36.101: "Evolved Universal Terrestrial Radio Access (E-UTRA); User Equipment (UE) radio transmission and reception"
[8]	3GPP TS 36.300: "Evolved Universal Terrestrial Radio Access (E-UTRA) and Evolved Universal Terrestrial Radio Access Network (E-UTRAN); Overall description; Stage 2".
[9]	ITU-R Recommendation SM.329-10, "Unwanted emissions in the spurious domain"
[10]	[ANSI C63.26-2015, American National standard for Compliance Testing of Transmitters Used in Licensed Radio Services, Accredited Standards Committee C63 – Electromagnetic compatibility]
[11]	3GPP TS 36.213: "Evolved Universal Terrestrial Radio Access (E-UTRA); Physical layer procedures".


------------------------------------------------- Unchanged sections omitted --------------------------------------------------------

[bookmark: _Toc111062105][bookmark: _Toc120570118][bookmark: _Toc121162910][bookmark: _Toc121827791][bookmark: _Toc124177619][bookmark: _Toc124178046] 8	Performance requirement
8.2	Demodulation performance requirements for UE category M1
The requirements for UE DL Category M1 in this sub-clause are defined based on the simulation results with UE DL Category M1 unless otherwise stated.
8.2.1	PDSCH
8.2.1.1	FDD and half-duplex FDD (Fixed Reference Channel)
The parameters specified in Table 8.2.1.1-1 are valid for FDD and half-duplex FDD tests unless otherwise stated.
Table 8.2.1.1-1: Common Test Parameters (FDD and half-duplex FDD)
	Parameter
	Unit
	CE Mode A 
	CE Mode B

	Inter-TTI Distance
	
	1
	1

	Number of HARQ processes per component carrier
	Processes
	8

	2

	Maximum number of HARQ transmission
	
	4
	4

	Redundancy version coding sequence rvidx (Note 1)
	
	{0, 2, 3, 1} for QPSK and 16QAM

	{0,0,0,0,2,2,2,2,3,3,3,3,1,1,1,1…} for QPSK

	Number of OFDM symbols for PDCCH per component carrier
	OFDM symbols
	4 for 1.4 MHz bandwidth
	4 for 1.4 MHz bandwidth

	Cyclic Prefix
	
	Normal
	Normal

	Beamforming Precoder for MPDCCH 
	
	N/A
	N/A

	BL/CE DL subframe comfiguration (fdd-DownlinkOrTddSubframeBitmapBR)
	
	1111111111
	1111111111

	HARQ bundling(ce-HARQ-AckBundling)
	
	Disabled
	Disabled

	Koffset (k-Offset)
	ms
	8
	8

	Note 1:	rvidx is defined in TS 36.213 [11] Table 7.1.7.1-2.



8.2.1.1.1	Single-antenna port performance 
8.2.1.1.1.1	Minimum Requirement
The requirements are specified in Table 8.2.1.1.1.1-2, with the addition of the parameters in Table 8.2.1.1.1.1-1, and the downlink physical channel setup according to Annex C.3.2. The purpose is to verify the performance of single antenna port configuration.
Table 8.2.1.1.1.1-1: Test Parameters for single antenna port (FRC)
	Parameter
	Unit
	Test 1
	Test 2
	Test 3

	Downlink power allocation
	
	
	-3
	-3
	-3

	
	
	
	-3 (Note 1)
	-3 (Note 1)
	-3 (Note 1)

	
	
	
	0
	0
	0

	
	
	
	3
	3
	3

	 at antenna port
	dBm/15kHz
	-98
	-98
	-98

	Coverage enhancement mode
	
	CE Mode A
	CE Mode A
	CE Mode B

	PDSCH transmission mode
	
	1
	1
	1

	OFDM starting symbol (startSymbolBR)
	
	2
	2
	2

	Maximum number of repetitions
(for PDSCH (pdsch-maxNumRepetitionCEmodeA/ pdsch-maxNumRepetitionCEmodeB))
	
	Not configured
	Not configured
	Not configured

	PDSCH repetition number
	
	1
	8
	64

	Frequency hopping
(mpdcch-pdsch-HoppingConfig)
	
	Disabled
	Disabled
	Disabled

	Frequency hopping offset
(mpdcch-pdsch-HoppingOffset)
	
	N/A
	N/A
	N/A

	Frequency hopping interval
(interval-FDD)
	ms
	N/A
	N/A
	N/A

	MPDCCH transmission duration
(mPDCCH-NumRepetition)
	ms
	1
	8
	64

	MPDCCH repetition number
	
	1
	8
	64

	Number of narrowbands for frequency hopping
(mpdcch-pdsch-HoppingNB)
	
	N/A
	N/A
	N/A

	Starting subframe configuration for MPDCCH
(mpdcch_startSF_UESS)
	
	1
	[4]
	[2.5]

	Narrowband for MPDCCH
(mpdcch_Narrowband)
	
	0
	0
	0

	MPDCCH aggregation level
	
	8
	24
	24

	Note 1:	.
Note 2:	For each test, DC subcarrier puncturing shall be considered.
Note 3:	If not otherwise stated, the values in this table refer to parameters in TS 36.211 [3] or/and TS 36.213 [11] as appropriate.




Table 8.2.1.1.1.1-2: Minimum performance for single antenna port (FRC)
	Test number
	Bandwidth and MCS 
	Reference Channel
	OCNG Pattern
	Propagation Condition
	Correlation Matrix and Antenna Configuration
	Reference value
	UE Category

	
	
	
	
	
	
	Fraction of Maximum
Throughput (%)
	SNR (dB)
	

	1
	1.4MHz 16QAM 1/2
	R.xx FDD
	OP.x FDD
	NTN-TDLC5-30
	1x1
	70
	TBD
	M1

	2
	1.4MHz QPSK 1/3
	R.yy FDD
	OP.x FDD
	NTN-TDLA100-200
	1x1
	70
	TBD
	M1

	3
	10MHz QPSK 1/10
	R.zz FDD
	OP.x FDD
	NTN-TDLA100-10
	1x1
	70
	TBD
	M1




------------------------------------------------- Unchanged sections omitted --------------------------------------------------------
 Annex C (normative): 
Downlink physical channels
[bookmark: _Toc368026734]C.1	General
This annex specifies the downlink physical channels that are needed for setting a connection and channels that are needed during a connection.
[bookmark: _Toc368026735]C.2	Set-up
Table C.2-1 describes the downlink Physical Channels that are required for connection set up.
Table C.2-1: Downlink Physical Channels required
for connection set-up
	Physical Channel

	PBCH

	SSS 

	PSS

	MPDCCH

	PDSCH



[bookmark: _Toc368026736]C.3	Connection
The following clauses, describes the downlink Physical Channels that are transmitted during a connection i.e., when measurements are done.

[bookmark: _Toc368026737]C.3.1	Measurement of Receiver Characteristics
Unless otherwise stated, Table C.3.1-1 is applicable for measurements on the Receiver Characteristics (clause 7).
Table C.3.1-1: Downlink Physical Channels transmitted during a connection
	Physical Channel
	EPRE Ratio

	PBCH
	PBCH_RA = 0 dB

	
	PBCH_RB = 0 dB

	PSS
	PSS_RA = 0 dB

	SSS
	SSS_RA = 0 dB

	PDSCH
	PDSCH_RA = 0 dB

	
	PDSCH_RB = 0 dB

	OCNG
	OCNG_RA = 0 dB

	
	OCNG_RB = 0 dB



NOTE 1:	No boosting is applied.
Table C.3.1-2: Power allocation for OFDM symbols and reference signals
	Parameter
	Unit
	Value
	Note

	Transmitted power spectral density 
	dBm/15 kHz
	Test specific
	1.  shall be kept constant throughout all OFDM symbols


	Cell-specific reference signal power ratio 
	
	0 dB
	




[bookmark: _Toc368026738]C.3.2	Measurement of Performance requirements
Table C.3.2-1 is applicable for measurements in which uniform RS-to-EPRE boosting for all downlink physical channels, unless otherwise stated.
Table C.3.2-1: Downlink Physical Channels transmitted during a connection 
	Physical Channel
	EPRE Ratio

	PBCH
	PBCH_RA = A+ 

	
	PBCH_RB = B+ 

	PSS
	PSS_RA = 0 (Note 3)

	SSS
	SSS_RA = 0 (Note 3)

	MPDCCH
	MPDCCH_RA = A+δ

	
	MPDCCH_RB = B+δ

	PDSCH
	PDSCH_RA = A

	
	PDSCH_RB = B

	OCNG
	OCNG_RA = A+ 

	
	OCNG_RB = B+ 



NOTE 1:	A= B = 0 dB means no RS boosting.
NOTE 2:	OCNG are not defined downlink physical channels in [4].
	NOTE 3: Assuming PSS and SSS transmitted on a single antenna port.
NOTE 4: A, B, , and δ are test specific.

Table C.3.2-2: Power allocation for OFDM symbols and reference signals
	Parameter
	Unit
	Value
	Note

	Total transmitted power spectral density 
	dBm/15 kHz
	Test specific
	1.  shall be kept constant throughout all OFDM symbols


	Cell-specific reference signal power ratio 
	
	Test specific
	1. Applies for antenna port p


	Energy per resource element EPRE
	
	Test specific
	1. The complex-valued symbols  and  defined in TS 36.211 [3] shall conform to the given EPRE value.



C.3.3	Measurement of Receiver Characteristics for Narrowband IoT
For the performance requirements for Narrowband IoT, the power allocation for the physical channels is listed in Table C.3.6-1
Table C.3.6-1: Downlink Physical Channels transmitted during a connection
	Physical Channel
	EPRE Ratio for one NRS antenna port
	EPRE Ratio for two NRS antenna ports

	NPBCH
	0 dB
	-3 dB

	NPDCCH
	0 dB
	-3 dB

	NPDSCH
	0 dB
	-3 dB

	NPSS
	0 dB
	0 dB

	NSSS
	0 dB
	0 dB



NOTE 1:	Assuming NPSS and NSSS transmitted on one NRS antenna port.

Table C.3.6-2: Power allocation for OFDM symbols and reference signals
	Parameter
	Unit
	Value
	Note

	Transmitted power spectral density 
	dBm/15 kHz
	Test specific
	 shall be kept constant throughout all OFDM symbols

	Narrowband reference signal power ratio 
	
	0 dB
	Applicable for Stand-alone operation

	Narrowband reference signal power over cell-specific reference signal power 
	
	0 dB
	Applicable for In-band operation




Annex D (normative): 
Environment conditions
[bookmark: _Toc368026744]D.1		General
This normative annex specifies the environmental requirements of the UE. Within these limits the requirements of the present documents shall be fulfilled.
[bookmark: _Toc368026745]D.2		Environmental
The requirements in this clause apply to all types of UE(s).
[bookmark: _Toc368026746]D.2.1	Temperature
The UE shall fulfil all the requirements in the full temperature range of:
Table D.2.1-1
	+15C to +35C
	for normal conditions (with relative humidity of 25 % to 75 %)



Outside this temperature range the UE, if powered on, shall not make ineffective use of the radio frequency spectrum. In no case shall the UE exceed the transmitted levels as defined in clause 6.2 of TS 36.101 [7] for extreme operation.
[bookmark: _Toc368026747]D.2.2	Voltage
The UE shall fulfil all the requirements in the full voltage range defined in Table D.2.2-1.
Table D.2.2-1
	Power source
	Normal conditions
voltage

	AC mains
	nominal

	Regulated lead acid battery
	1,1 * nominal

	Non regulated batteries:
Leclanché
Lithium
Mercury/nickel & cadmium
	
Nominal
1,1 * Nominal
Nominal



Outside this voltage range the UE if powered on, shall not make ineffective use of the radio frequency spectrum. In no case shall the UE exceed the transmitted levels as defined in clause 6.2 of TS 36.101 [7] for extreme operation. In particular, the UE shall inhibit all RF transmissions when the power supply voltage is below the manufacturer declared shutdown voltage.
[bookmark: _Toc368026748]D.2.3	Vibration
The UE shall fulfil all the requirements when vibrated at the following frequency/amplitudes.
Table D.2.3-1
	Frequency
	ASD (Acceleration Spectral Density) random vibration

	5 Hz to 20 Hz
	0,96 m2/s3

	20 Hz to 500 Hz
	0,96 m2/s3 at 20 Hz, thereafter –3 dB/Octave



Outside the specified frequency range the UE, if powered on, shall not make ineffective use of the radio frequency spectrum. In no case shall the UE exceed the transmitted levels as defined in TS 36.101 [6] for extreme operation.

------------------------------------------------------------- End of change ------------------------------------------------------------

