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--- Start of change 1 ---
[bookmark: _Toc120569995][bookmark: _Toc121162787][bookmark: _Toc121827668][bookmark: _Toc124177496][bookmark: _Toc124177923][bookmark: _Toc130826050][bookmark: _Toc137386327][bookmark: _Toc137401207][bookmark: _Toc138894731][bookmark: _Toc145029442][bookmark: _Toc153135989][bookmark: _Toc153138183]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 36.306: "Evolved Universal Terrestrial Radio Access (E-UTRA); User Equipment (UE) radio access capabilities".
[12]	3GPP TS 36.213: "Evolved Universal Terrestrial Radio Access (E-UTRA); Physical layer procedures".
[13]	3GPP TR 38.811: "Study on New Radio (NR) to support non-terrestrial networks"
[14]	3GPP TS 36.508: "Evolved Universal Terrestrial Radio Access (E-UTRA) and Evolved Packet Core (EPC); Common test environments for User Equipment (UE) conformance testing".
[15]	3GPP TS 36.212: " Evolved Universal Terrestrial Radio Access (E-UTRA); Multiplexing and channel coding".


--- End of change 1 ---
--- Start of change 2 ---
[bookmark: _Toc120569999][bookmark: _Toc121162791][bookmark: _Toc121827672][bookmark: _Toc124177500][bookmark: _Toc124177927][bookmark: _Toc130826054][bookmark: _Toc137386331][bookmark: _Toc137401211][bookmark: _Toc138894735][bookmark: _Toc145029446][bookmark: _Toc153135993][bookmark: _Toc153138187]3.3	Abbreviations
For the purposes of the present document, the abbreviations given in TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in TR 21.905 [1].
ACLR	Adjacent Channel Leakage Ratio
ACS	Adjacent Channel Selectivity
A-MPR	Additional Maximum Power Reduction
AWGN	Additive White Gaussian Noise
BW	Bandwidth
CW	Continuous Wave
DL	Downlink
EARFCN	E-UTRA Absolute Radio Frequency Channel Number
E-UTRA	Evolved UMTS Terrestrial Radio Access
EUTRAN	Evolved UMTS Terrestrial Radio Access Network
EVM	Error Vector Magnitude
FDD	Frequency Division Duplex
GEO	Geosynchronous Geostationary Earth Orbit
GSO	Geosynchronous Orbit
ITU-R	Radiocommunication Sector of the International Telecommunication Union
LEO	Low Earth Orbit
HD-FDD	Half- Duplex FDD
MEO	Medium Earth Orbit
MPR	Maximum Power Reduction
NGSO	Non-Geosynchronous Orbit
OCNG	OFDMA Channel Noise Generator
OFDMA	Orthogonal Frequency Division Multiple Access
OOB	Out-of-band
QAM	Quadrature Amplitude Modulation
RAN	Radio Access Network
RE	Resource Element
REFSENS	Reference Sensitivity power level
RF	Radio Frequency
UE	User Equipment
UL	Uplink
UMTS	Universal Mobile Telecommunications System
UTRA	UMTS Terrestrial Radio Access
UTRAN	UMTS Terrestrial Radio Access Network


--- End of change 2 ---











--- Start of change 3 ---
[bookmark: _Toc120570068][bookmark: _Toc121162860][bookmark: _Toc121827741][bookmark: _Toc124177569][bookmark: _Toc124177996][bookmark: _Toc130826123][bookmark: _Toc137386400][bookmark: _Toc137401280][bookmark: _Toc138894804][bookmark: _Toc145029515][bookmark: _Toc153136062][bookmark: _Toc153138256]6.5A.4.4.3	Minimum requirement (network signalled value "NS_24")
When "NS_24" is indicated in the cell, the power of any UE emission shall not exceed the levels specified in Table 6.5A.4.4.3-1. 
Table 6.5A.4.4.3-1: Additional requirements for "NS_24"
	Frequency band
(MHz)
	Channel bandwidth /
Spectrum emission limit
(dBm)
	Measurement bandwidth

	
	1.4MHz
	

	Band 34
	-50
	1 MHz

	NOTE 1:	This requirement applies at a frequency offset equal or larger than 5 MHz from the upper edge of the channel bandwidth, whenever these frequencies overlap with the specified frequency band 256.



--- End of change 3 ---

--- Start of change 4 ---
[bookmark: _Toc120570084][bookmark: _Toc121162876][bookmark: _Toc121827757][bookmark: _Toc124177585][bookmark: _Toc124178012][bookmark: _Toc130826139][bookmark: _Toc137386416][bookmark: _Toc137401296][bookmark: _Toc138894820][bookmark: _Toc145029531][bookmark: _Toc153136078][bookmark: _Toc153138275]6.5B.4.4.3	Minimum requirement (network signalled value "NS_24")
When "NS_24" is indicated in the cell, the power of any UE emission shall not exceed the levels specified in Table 6.5B.4.4.3-1. 
Table 6.5B.4.4.3-1: Additional requirements for "NS_24"
	Frequency band
(MHz)
	Channel bandwidth /
Spectrum emission limit
(dBm)
	Measurement bandwidth

	
	200kHz
	

	Band 34
	-50
	1 MHz

	NOTE 1:	This requirement applies at a frequency offset equal or larger than 5 MHz from the upper edge of the channel bandwidth, whenever these frequencies overlap with the specified frequency band 256.



--- End of change 4 ---









--- Start of change 5 ---
[bookmark: _Toc368026630][bookmark: _Toc21338223][bookmark: _Toc29808331][bookmark: _Toc37068250][bookmark: _Toc37083795][bookmark: _Toc37084137][bookmark: _Toc40209499][bookmark: _Toc40209841][bookmark: _Toc45892800][bookmark: _Toc53176657][bookmark: _Toc61120970][bookmark: _Toc67918142][bookmark: _Toc76298185][bookmark: _Toc76572197][bookmark: _Toc76652064][bookmark: _Toc76652902][bookmark: _Toc83742174][bookmark: _Toc91440664][bookmark: _Toc98849454]A.4	UL reference measurement channels
[bookmark: _Toc368026631]A.4.1	General
The measurement channels in the following subclauses are defined to derive the requirements in clause 6 (Transmitter Characteristics) and clause 7 (Receiver Characteristics). The measurement channels represent example configurations of physical channels for different data rates.
[bookmark: _Toc368026632]A.4.1.1	Applicability and common parameters
The UL reference measurement channels comprise transmission of PUSCH and Demodulation Reference signals only. The following conditions apply:
-	1 HARQ transmission
-	Cyclic Prefix normal
-	PUSCH hopping off
-	Link adaptation off
-	Demodulation Reference signal as per TS 36.211 [3] subclause 5.5.2.1.2.
Where ACK/NACK is transmitted, it is assumed to be multiplexed on PUSCH as per TS 36.212 [15] subclause 5.2.2.6.
-	ACK/NACK 1 bit
-	ACK/NACK mapping adjacent to Demodulation Reference symbol
-	ACK/NACK resources punctured into data
-	Max number of resources for ACK/NACK: 4 SC-FDMA symbols per subframe
-	No CQI transmitted, no RI transmitted
[bookmark: _Toc368026633]A.4.1.2	Determination of payload size
The algorithm for determining the payload size A is as follows; given a desired coding rate R and radio block allocation NRB
1. Calculate the number of channel bits Nch that can be transmitted during the first transmission of a given sub-frame.
2. Find A such that the resulting coding rate is as close to R as possible, that is,

,
subject to
a) 	A is a valid TB size according to section 7.1.7 of TS 36.213 [12] assuming an allocation of NRB resource blocks.
b) 	C is the number of Code Blocks calculated according to section 5.1.2 of TS 36.212 [15].
c) 	For RMC-s, which at the nominal target coding rate do not cover all the possible UE categories for the given modulation, reduce the target coding rate gradually (within the same modulation), until the maximal possible number of UE categories is covered.
3. If there is more than one A that minimises the equation above, then the larger value is chosen per default and the chosen code rate should not exceed 0.93.
[bookmark: _Toc368026634]A.4.1.3	Overview of UL reference measurement channels
In Table A.4.1.3-1 to A.4.1.3-1D are listed the UL reference measurement channels specified in annexes A.4.2 and A.4.3 of this release of TS 36.102. This table is informative and serves only to a better overview. The reference for the concrete reference measurement channels and corresponding implementation’s parameters as to be used for requirements are annexes A.4.2 and A.4.3 as appropriate.
Table A.4.1.3-1: Overview of UL reference measurement channels (FDD, Full RB allocation, QPSK)
	Duplex
	Table
	Name
	BW
	Mod
	TCR
	RB
	RB
Offset
	UE Categ
	Notes

	FDD / HD-FDD
	Table A.4.2.1.1-1
	
	1.4
	QPSK
	1/3
	6
	
	-
	UE UL category M1



Table A.4.1.3-1A: Overview of UL reference measurement channels (FDD, Full RB allocation, 16-QAM)
	Duplex
	Table
	Name
	BW
	Mod
	TCR
	RB
	RB
Offset
	UE Categ
	Notes

	FDD / HD-FDD
	Table A.4.2.1.2-1
	
	1.4
	16QAM
	1/3
	5
	
	-
	UE UL category M1



Table A.4.1.3-1B: Overview of UL reference measurement channels (FDD, Partial RB allocation, QPSK)
	Duplex
	Table
	Name
	BW
	Mod
	TCR
	RB
	RB
Offset
	UE Categ
	Notes

	FDD / HD-FDD
	Table A.4.2.2.1-1
	
	1.4
	QPSK
	1/3
	1
	
	-
	UE UL category M1

	FDD / HD-FDD
	Table A.4.2.2.1-1
	
	1.4
	QPSK
	1/3
	2
	
	-
	UE UL category M1

	FDD / HD-FDD
	Table A.4.2.2.1-1
	
	1.4
	QPSK
	1/3
	3
	
	-
	UE UL category M1

	FDD / HD-FDD
	Table A.4.2.2.1-1
	
	1.4
	QPSK
	1/3
	4
	
	-
	UE UL category M1

	FDD / HD-FDD
	Table A.4.2.2.1-1
	
	1.4
	QPSK
	1/3
	5
	
	-
	UE UL category M1



Table A.4.1.3-1C: Overview of UL reference measurement channels (FDD, Partial RB allocation, 16-QAM)
	 Duplex
	Table
	Name
	BW
	Mod
	TCR
	RB
	RB
Offset
	UE Categ
	Notes

	FDD / HD-FDD
	Table A.4.2.2.2-1
	
	1.4
	16QAM
	1/2
	1
	
	-
	UE UL category M1

	FDD / HD-FDD
	Table A.4.2.2.2-1
	
	1.4
	16QAM
	1/2
	2
	
	-
	UE UL category M1

	FDD / HD-FDD
	Table A.4.2.2.2-1
	
	1.4
	16QAM
	1/2
	3
	
	
	UE UL category M1

	FDD / HD-FDD
	Table A.4.2.2.2-1
	
	1.4
	16QAM
	2/5
	4
	
	-
	UE UL category M1




Table A.4.1.3-1D: Overview of UL reference measurement channels (HD-FDD, NB-IoT, QPSK)
	Duplex
	Table
	Name
	BW
	Mod
	TCR
	RB
	RB
Offset
	UE Categ
	Notes

	HD-FDD
	Table A.4.4-1
	
	0.2
	π/2 BPSK
	 1/3
	1
	
	NB1
	

	HD-FDD
	Table A.4.4-1
	
	0.2
	π/4 QPSK
	 1/3
	1
	
	NB1
	

	HD-FDD
	Table A.4.4-1
	
	0.2
	π/2 BPSK
	 1/3
	1
	
	NB1
	

	HD-FDD
	Table A.4.4-1
	
	0.2
	π/4 QPSK
	 1/3
	1
	
	NB1
	

	HD-FDD
	Table A.4.4-1
	
	0.2
	QPSK
	 1/3
	1
	
	NB1
	

	HD-FDD
	Table A.4.4-1
	
	0.2
	QPSK
	 1/3
	1
	
	NB1
	

	HD-FDD
	Table A.4.4-1
	
	0.2
	QPSK
	 1/3
	1
	
	NB1
	



[bookmark: _Toc368026635]A.4.2	Reference measurement channels for FDD
[bookmark: _Toc368026636]A.4.2.1	Full RB allocation
[bookmark: _Toc368026637]A.4.2.1.1	QPSK
Table A.4.2.1.1-1: Reference Channels for QPSK with full/maximum RB allocation for UE category M1
	Parameter
	Unit
	Value

	Channel bandwidth
	MHz
	1.4

	Allocated resource blocks
	
	6

	DFT-OFDM Symbols per Sub-Frame
	
	12

	Modulation
	
	QPSK

	Target Coding rate
	
	1/3

	Payload size
	Bits
	600

	Transport block CRC
	Bits
	24

	Number of code blocks per Sub-Frame
	
	1

	Total number of bits per Sub-Frame
	Bits
	1728

	Total symbols per Sub-Frame
	
	864

	UE Category
	
	M1

	NOTE 1:	If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit)

NOTE 2:	For HD-FDD UE, the uplink subframes are scheduled at the 4th, 5th and 6th subframes every 10ms for the channel bandwidth 5MHz/10MHz/15MHz/20MHz. For HD-FDD UE, the uplink subframes are scheduled at the 5th, 6th, and 7th subframes every 10ms for the channel bandwidth 1.4MHz/3MHz. Information bit payload is available if uplink subframe is scheduled.  is total number of absolute subframes a PUSCH with repetition spans [3].




NOTE 3:	For HD-FDD UE with , MPDCCH are scheduled at 0th DL subframe every +5 subframes (starting from the 0th subframe). The associated PUSCH is scheduled at the 4th to (+3)-th UL subframes every +5 subframes. Information bit payload is available if uplink subframe is scheduled.



[bookmark: _Toc368026638]A.4.2.1.2	16-QAM
Table A.4.2.1.2-1: Reference Channels for 16-QAM with maximum RB allocation for UE category M1
	Parameter
	Unit
	Value

	Channel bandwidth
	MHz
	1.4

	Allocated resource blocks
	
	5

	DFT-OFDM Symbols per Sub-Frame
	
	12

	Modulation
	
	16QAM

	Target Coding rate
	
	1/3

	Payload size
	Bits
	872

	Transport block CRC
	Bits
	24

	Number of code blocks per Sub-Frame
	
	1

	Total number of bits per Sub-Frame
	Bits
	2880

	Total symbols per Sub-Frame
	
	720

	UE Category
	
	M1

	NOTE 1:	If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit)
NOTE 2:	For HD-FDD UE, the uplink subframes are scheduled at the 5th, 6th, and 7th subframes every 10ms for the channel bandwidth 1.4MHz. Information bit payload is available if uplink subframe is scheduled.



[bookmark: _Toc368026640]A.4.2.2	Partial RB allocation
For each channel bandwidth, various partial RB allocations are specified. The number of allocated RBs is chosen according to values specified in the Tx and Rx requirements. The single allocated RB case is included.
The allocated RBs are contiguous and start from one end of the channel bandwidth. A single allocated RB is at one end of the channel bandwidth.
[bookmark: _Toc368026641]A.4.2.2.1	QPSK
Table A.4.2.2.1-1: Reference Channels for QPSK with partial RB allocation for UE UL category M1
	Parameter
	Ch BW
	Allocated RBs
	DFT-OFDM Symbols per Sub-Frame
	Mod’n
	Target Coding rate
	Payload size
	Trans-port block CRC
	Number of code blocks per Sub-Frame (Note 1)
	Total number of bits per Sub-Frame
	Total symbols per Sub-Frame
	UE Category

	Unit
	MHz
	
	
	
	
	Bits
	Bits
	
	Bits
	
	

	
	1.4 
	1
	12
	QPSK
	1/3
	72
	24
	1
	288
	144
	M1

	
	1.4 
	2
	12
	QPSK
	1/3
	176
	24
	1
	576
	288
	M1

	
	1.4 
	3
	12
	QPSK
	1/3
	256
	24
	1
	864
	432
	M1

	
	1.4 
	4
	12
	QPSK
	1/3
	392
	24
	1
	1152
	576
	M1

	
	1.4 
	5
	12
	QPSK
	1/3
	424
	24
	1
	1440
	720
	M1

	Note 1:	If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit).
Note 2:	For HD-FDD UE, the uplink subframes are scheduled at the 5th, 6th and 7th subframes every 10ms for the channel bandwidth 1.4MHz. Information bit payload is available if uplink subframe is scheduled.



[bookmark: _Toc368026642]A.4.2.2.2	16-QAM
Table A.4.2.2.2-1 Reference Channels for 16-QAM with partial RB allocation for UE UL category M1
	Parameter
	Ch BW
	Allocated RBs
	DFT-OFDM Symbols per Sub-Frame
	Mod’n
	Target Coding rate
	Payload size
	Transport block CRC
	Number of code blocks per Sub-Frame (Note 1)
	Total number of bits per Sub-Frame
	Total symbols per Sub-Frame
	UE Category

	Unit
	MHz
	
	
	
	
	Bits
	Bits
	
	Bits
	
	

	
	1.4 
	1
	12
	16QAM
	1/2
	256
	24
	1
	576
	144
	M1

	
	1.4 
	2
	12
	16QAM
	1/2
	552
	24
	1
	1152
	288
	M1

	
	1.4 
	3
	12
	16QAM
	1/2
	840
	24
	1
	1728
	432
	M1

	
	1.4 
	4
	12
	16QAM
	2/5
	904
	24
	1
	2304
	576
	M1

	Note 1:	If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit)
Note 2:	For HD-FDD UE, the uplink subframes are scheduled at the 4th, 5th, 6th, 12th, 13th, 14th, 20th, 21st, 22nd, 28th, 29th, 30th, 36th, 37th, and 38th subframes every 40ms. Information bit payload is available if uplink subframe is scheduled.



[bookmark: _Toc368026644]A.4.2.3	FFS

A.4.2.4	subPRB allocation
The location of allocated RB for subPRB allocation is chosen according to values specified in the Tx requirements.
Table A.4.2.4-1: Reference Channels for SubPRB allocation
	Parameter
	Unit
	Value

	Channel bandwidth
	MHz
	1.4
	1.4
	1.4

	Allocated resource blocks
	
	1
	1
	1

	Number of subcarriers
	
	2 out of 3
	3
	6

	DFT-OFDM Symbols per Sub-Frame
	
	12
	12
	12

	Modulation
	
	π/2 BPSK
	QPSK
	QPSK

	Target Coding rate
	
	1/3
	1/3
	1/3

	Payload size
	Bits
	32
	72
	72

	Transport block CRC
	Bits
	24
	24
	24

	Number of code blocks
	
	1
	1
	1

	Total number of bits per resource unit
	Bits
	192
	288
	288

	Total symbols per resource unit
	
	192
	144
	144

	Tx time
	ms
	8
	4
	2

	UE UL Category
	
	M1
	M1
	M1

	 NOTE 1:  If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit)



A.4.3	FFS

A.4.4	Reference measurement channels for UE category NB1
Table A.4.4-1 Reference Channels for UE category NB1
	Parameter
	Value

	Sub-carrier spacing (kHz)
	3.75
	3.75
	15
	15
	15
	15
	15

	Number of tone
	1
	1
	1
	1
	3
	6
	12

	Modulation
	π/2 BPSK
	π/4 QPSK
	π/2 BPSK
	π/4 QPSK
	QPSK
	QPSK
	QPSK

	Number of NPUSCH repetition (NOTE 5)
	1
	1
	1
	1
	1
	1
	1

	IMCS / ITBS
	0 / 0
	3 / 3
	0 / 0
	3 / 3
	5 / 5
	5 / 5
	5 / 5

	Payload size (bits)
	32
	40
	32
	40
	72
	72
	72

	Allocated resource unit
	2
	1
	2
	1
	1
	1
	1

	Code rate (target)
	1/3
	1/3
	1/3
	1/3
	1/3
	1/3
	1/3

	Code rate (effective)
	0.29
	0.33
	0.29
	0.33
	0.33
	0.33
	0.33

	Transport block CRC (bits)
	24
	24
	24
	24
	24
	24
	24

	Code block CRC size (bits)
	0
	0
	0
	0
	0
	0
	0

	Number of code blocks – C
	1
	1
	1
	1
	1
	1
	1

	Total number of bits per resource unit
	96
	192
	96
	192
	288
	288
	288

	Total symbols per resource unit
	96
	96
	96
	96
	144
	144
	144

	Tx time (ms)
	64
	32
	16
	8
	4
	2
	1

	NOTE 1:	If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit)
NOTE 2:	Parameters related to NPUSCH format 1 scheduling are defined in Table A.4.4-2.
NOTE 3:	NPDCCH is not transmitted in the subframes used for transmission of SI messages.
NOTE 4:	SI messages transmission should be prioritized over NPDCCH transmission in case of collision. NPDCCH transmission is postponed until the next NB-IoT downlink subframe in case NPDCCH transmission occurs in a non NB-IoT downlink subframe, where an NB-IoT downlink subframe is a subframe that does not contain NPSS/NSSS/NPBCH/SIB1-NB transmission.
NOTE 5: Number of repetition NRep as defined in table 16.5.1.1-3 in TS 36.213 [12].



Table A.4.4-2: NPDCCH configuration for NPUSCH format 1 scheduling
	Parameter
	Unit
	Value

	DCI format
	
	DCI format N0

	NPDCCH format
	
	1

	
Scheduling delay ()
	
	0

	DCI subframe repetition number
	
	00

	

(npdcch-NumRepetitions)
	
	1

	G
(NPDCCH-startSF-USS)
	
	8

	

(npdcch-Offset-USS)
	
	1/4



--- End of change 5 ---
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