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===================== First Change Request ======================
5.4.2
Channel Raster
5.4.2.1
Channel Raster and Numbering

The channel raster defines a set of RF reference frequencies that are used to identify the RF channel position. The RF reference frequency for an RF channel maps to a resource element on the carrier.

A global frequency raster is defined for all frequencies from 0 to 100 GHz and is used to define the set of allowed RF reference frequencies. The granularity of the global frequency raster is ΔFGlobal. For each operating band, a subset of frequencies from the global frequency raster are applicable for that band and forms a channel raster for that band with a granularity ΔFRaster, which may be equal to or larger than ΔFGlobal.  

The RF reference frequency in the uplink and downlink is designated by the NR Absolute Radio Frequency Channel Number (NR-ARFCN) in the range [0.. 2016666] on the global frequency raster. The relation between the NR-ARFCN and the RF reference frequency FREF in MHz for the downlink and uplink is given by the following equation, where FREF-Offs and NRef-Offs are given in table 5.4.2.1-1 and NREF is the NR-ARFCN.

FREF = FREF-Offs + ΔFGlobal (NREF – NREF-Offs)

Table 5.4.2.1-1: NR-ARFCN parameters for the global frequency raster

	Frequency range
	ΔFGlobal
	FREF-Offs (MHz)
	NREF-Offs
	Range of NREF

	0 – 3000 MHz
	5 kHz
	0 MHz
	0
	0 – 599999

	3000 – 24250 MHz
	15 kHz
	3000 MHz
	600000
	600000 – 2016666


For SUL bands defined in Table 5.2.1-1. 
FREF_SUL = FREF + ΔSUL, ΔSUL=0kHz or 7.5kHz.

ΔSUL is signalled by the network. 

The mapping between the channel raster and corresponding resource element is given in Section 5.4.2.2. The applicable entries for each operating band are defined in Section 5.4.2.3

5.4.2.2
Channel Raster to Resource Element Mapping
The mapping between the RF reference frequency on the channel raster and the corresponding resource element is given in Table 5.4.2.2-1. The mapping depends on the total number of RBs that are allocated in the channel and applies to both UL and DL.

Table 5.4.2.2-1: Channel Raster to Resource Element Mapping
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 are as defined in TS 38.211[6].

5.4.2.3
Channel raster entries for each operating band

The NR-ARFCN applicable in each NR operating band are given in Table 5.4.2.2‑1. 

-
For NR operating bands with 100 kHz channel raster, ΔFRaster = 20 × ΔFGlobal. In this case every 20th NR-ARFCN within the operating band are applicable for the channel raster within the operating band and the step size for the channel raster in Table 5.4.2.3‑1 is given as <20>.

-
For NR operating bands with 15 kHz channel raster below 3GHz, ΔFRaster = 3 × ΔFGlobal. In this case all NR‑ARFCN within the operating band are applicable for the channel raster within the operating band and the step size for the channel raster in Table 5.4.2.3‑1 is given as <3>.

-
For NR operating bands with 15 kHz and 60 kHz channel raster above 3GHz, ΔFRaster = ΔFGlobal. In this case all NR‑ARFCN within the operating band are applicable for the channel raster within the operating band and the step size for the channel raster in Table 5.4.2,3.‑2 is given as <1>.
Table 5.4.2.3-1: Applicable NR-ARFCN per operating band

	NR Operating Band
	ΔFRaster 

[kHz] 
	Uplink

Range of NREF

(First – <Step size> – Last)
	Downlink

Range of NREF

(First – <Step size> – Last)

	n1
	100 kHz
	384000 – <20> – 396000
	422000 – <20> – 434000

	n2
	100 kHz
	370000 – <20> – 382000
	386000 – <20> – 398000

	n3
	100 kHz
	342000 – <20> – 357000
	361000 – <20> – 376000

	n5
	100 kHz
	164800 – <20> – 169800
	173800 – <20> – 178800

	n7
	15 kHz
	500001 – <3> – 513999
	524001 – <3> – 537999

	n8
	100 kHz
	176000 – <20> – 78300
	185000 – <20> – 192000

	n20
	100 kHz
	166400 – <20> – 172400
	158200 – <20> – 164200

	n28
	100 kHz
	140600 – <20> – 149600
	151600 – <20> – 160600

	n38
	15 kHz
	514002 – <3> – 523998
	514002 – <3> – 523998

	n41
	15 kHz
	499200 – <3> – 537999
	499200 – <3> – 537999

	n50
	100 kHz
	286400 – <20> – 303400
	286400 – <20> – 303400

	n51
	100 kHz
	285400 – <20> – 286400
	285400 – <20> – 286400

	n66
	100 kHz
	342000 – <20> – 356000
	422000 – <20> – 440000

	n70
	100 kHz
	339000 – <20> – 342000
	399000 – <20> – 404000

	n71
	100 kHz
	132600 – <20> – 139600
	123400 – <20> – 130400

	n74
	100 kHz
	285400 – <20> – 294000
	295000 – <20> – 303600

	n75
	100 kHz
	N/A
	286400 – <20> – 303400

	n76
	100 kHz
	N/A
	285400 – <20> – 286400

	n77
	15 kHz
	620000 – <1> – 680000
	620000 – <1> – 680000

	n78
	15 kHz
	620000 – <1> – 653333
	620000 – <1> – 653333

	n79
	15 kHz
	693333 – <1> – 733333
	693333 – <1> – 733333

	n80
	100 kHz
	342000 – <20> – 357000
	N/A

	n81
	100 kHz
	176000 – <20> – 183000
	N/A

	n82
	100 kHz
	166400 – <20> – 172400 
	N/A

	n83
	100 kHz
	140600 – <20> –149600
	N/A

	n84
	100 kHz
	384000 – <20> – 396000
	N/A


5.4.3
Synchronization Raster
5.4.3.1
Synchronization Raster and Numbering

The synchronization raster indicates the frequency positions of the synchronization block that can be used by the UE for system acquisition when explicit signalling of the synchronization block position is not present. 

A global synchronization raster is defined for all frequencies. The frequency position of the SS block is defined as SSREF with corresponding number GSCN. The GSCN are numbered in increasing frequency order. The parameters defining the SSREF and GSCN for all the frequency ranges are in Table 5.4.3.1-1.

The mapping between the SSREF and the corresponding SS block resource element is given in subclause 5.4.3.2. The synchronization raster and the subcarrier spacing of the synchronization block are defined separately for each band.

Table 5.4.3.1-1: GSCN parameters for the global frequency raster
	Frequency range
	SSREF
	Range of GSCN

	0 – 2650 MHz
	N*900kHz+ M*5kHz, N=1:[2944], M=-1:1
	1 – [8832] 

	2400-24250 MHz
	2400MHz+N*1.44MHz,N= 0:[15173]
	[8833-24006]


==================== Second Change Request =====================

6.2.1
UE maximum output power
The following UE Power Classes define the maximum output power for any transmission bandwidth within the channel bandwidth of NR carrier unless otherwise stated. The period of measurement shall be at least one sub frame (1ms).

Table 6.2.1-1: UE Power Class

	NR band
	Class 1 (dBm)
	Tolerance (dB)
	Class 2 (dBm)
	Tolerance (dB)
	Class 3 (dBm)
	Tolerance (dB)

	n71
	
	
	
	
	23
	+2/-2.5

	
	
	
	
	
	
	

	NOTE 1:
PPowerClass is the maximum UE power specified without taking into account the tolerance 

NOTE 2: 
Power class 3 is default power class unless otherwise stated


If a UE supports a different power class than the default UE power class for the band and the supported power class enables the higher maximum output power than that of the default power class:

-
if the band is a TDD band and 50% or less slots in radio frame are used for UL transmission; or

-
if the IE P-Max as defined in TS 38.331 [?] is not provided; or

-
if the IE P-Max as defined in TS 38.331 [?] is provided and set to the maximum output power of the default power class or lower;

-
apply all requirements for the default power class to the supported power class and set the configured transmitted power as specified in sub-clause 6.2.5;

-
else (i.e the IE P-Max as defined in TS 38.331 [?] is provided and set to the higher value than the maximum output power of the default power class):

-
apply all requirements for the supported power class and set the configured transmitted power class as specified in sub-clause 6.2.5;

6.2.2
UE maximum output power reduction

UE is allowed to reduce the maximum output power due to higher order modulations and transmit bandwidth configurations. For UE Power Class 3, the allowed maximum power reduction (MPR) is defined in Table 6.2.2-1.

Table 6.2.2-1 Maximum power reduction (MPR) for power class 3

	Modulation
	MPR (dB)

	
	Outer RB allocations
	Inner RB allocations

	DFT-s-OFDM PI/2 BPSK
	≤ TBD
	0

	DFT-s-OFDM QPSK
	≤ TBD
	0

	DFT-s-OFDM 16 QAM
	≤ TBD
	≤ TBD

	DFT-s-OFDM 64 QAM
	≤ TBD

	DFT-s-OFDM 256 QAM
	4.5

	CP-OFDM QPSK
	≤ TBD
	≤ TBD

	CP-OFDM 16 QAM
	≤ TBD
	≤ TBD

	CP-OFDM 64 QAM
	≤ TBD

	CP-OFDM 256 QAM
	≤ TBD


Where the following parameters are defined to specify valid RB allocation ranges for Outer and Inner RB allocations:

LCRBmax is the maximum number of RB for a given Channel bandwidth and sub-carrier spacing derived from from spectrum utilization.
LCRB is the length of a contiguous resource block allocation
RBstartLow = LCRB/2 rounded down to next integer with floor at 1

RBstartHigh = LCRBmax – RBstartLow – LCRB
Where Inner RB allocation range is specified as follows: Inner RB allocation are LCRB/2 away from each edge of the maximum RB allocation for all LCRB ≤ LCRBmax/2 rounded up to the next integer.
RBstartInner : valid RBstart values for Inner RB allocations

For LCRB ≤ LCRBmax/2 rounded up to the next integer, RBstartLow ≤ RBstartInner ≤ RBstartHigh

Where Outer RB allocation range is all allocations which are not Inner RB allocation
For the UE maximum output power modified by MPR, the power limits specified in subclause 6.2.5 apply.

==================== Third Change Request =====================

7.6.2
Out-of-band blocking

For NR bands with FDL_high < 2700 MHz and FUL_high < 2700 MHz out-of-band band blocking is defined for an unwanted CW interfering signal falling outside a frequency range 15 MHz below or above the UE receive band. The throughput of the wanted signal shall be ≥ 95% of the maximum throughput of the reference measurement channels as specified in [Annexes A.2.2, A.2.3 and A.3.2 (with one sided dynamic OCNG Pattern OP.1 FDD/TDD for the DL-signal as described in Annex A.5.1.1/A.5.2.1)] with parameters specified in Table 7.6.2-1 and Table 7.6.2-2. The said relative throughput requirement shall be met for any SCS specified for the channel bandwidth of the wanted signal. For operating bands with an unpaired DL part (as noted in Table [5.5-1]), the requirements only apply for carriers assigned in the paired part.

Table 7.6.2-1: Out-of-band blocking parameters for NR bands with FDL_high < 2700 MHz and FUL_high < 2700 MHz

	RX parameter
	Units
	Channel bandwidth

	
	
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	25 MHz

	Power in transmission bandwidth configuration
	dBm
	REFSENS + channel specific value below

	
	dB
	6
	6
	7
	9
	10

	RX parameter
	Units
	Channel bandwidth

	
	
	40 MHz
	50 MHz
	60 MHz
	
	

	Power in transmission bandwidth configuration
	dBm
	REFSENS + channel specific value below
	REFSENS + channel specific value below
	REFSENS + channel specific value below
	
	

	
	dB
	12
	13
	14
	
	

	NOTE 1:
The transmitter shall be set to 4dB below […].


Table 7.6.2-2: Out of-band blocking for NR bands with FDL_high < 2700 MHz and FUL_high < 2700 MHz

	NR band
	Parameter
	Unit
	Range 1
	Range 2
	Range 3

	n71
	Pinterferer
	dBm
	-44
	-30
	-15

	
	Finterferer (CW)
	MHz
	-60 < f – FDL_low < -15

or

15 < f – FDL_high < 60
	-85 < f – FDL_low ≤ -60

or

60 ≤ f – FDL_high < 85
	 1 ≤ f ≤ FDL_low – 85

or 

FDL_high + 85 ≤ f

≤ 12750

	NOTE 1:
The power level of the interferer (PInterferer) for Range 3 shall be modified to -20 dBm for FInterferer > 6000 MHz.




For interferer frequencies across ranges 1, 2 and 3 in Table 7.6.1-2, a maximum of 
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exceptions are allowed for spurious response frequencies in each assigned frequency channel when measured using a step size of 
[image: image11.wmf]ë

û

)

5

,

2

/

min(

CBW

 MHz with
[image: image12.wmf]RB

N

the number of resource blocks in the downlink transmission bandwidth configuration, 
[image: image13.wmf]CBW

the bandwidth of the frequency channel in MHz and n = 1,2,3 for SCS = 15,30,60 kHz, respectively. For these exceptions, the requirements in sub-clause 7.7 apply.

For NR bands with FDL_low ≥ 3300 MHz and FUL_low ≥ 3300 MHz out-of-band band blocking is defined for an unwanted CW interfering signal falling outside a frequency range up to 3CBW below or from 3CBW above the UE receive band, where CBW is the channel bandwidth. The throughput of the wanted signal shall be ≥ 95% of the maximum throughput of the reference measurement channels as specified in [Annexes A.2.2, A.2.3 and A.3.2 (with one sided dynamic OCNG Pattern OP.1 FDD/TDD for the DL-signal as described in Annex A.5.1.1/A.5.2.1)] with parameters specified in Table 7.6.2-3 and Table 7.6.2-4. The said relative throughput requirement shall be met for any SCS specified for the channel bandwidth of the wanted signal.

Table 7.6.2-3: Out-of-band blocking parameters for NR bands with FDL_low ≥ 3300 MHz and FUL_low ≥ 3300 MHz

	RX parameter
	Units
	Channel bandwidth

	
	
	10 MHz
	20 MHz
	40 MHz
	60 MHz
	80 MHz

	Power in transmission bandwidth configuration
	dBm
	REFSENS + channel specific value below

	
	dB
	6
	9
	9
	9
	9

	RX parameter
	Units
	Channel bandwidth

	
	
	100 MHz
	
	
	
	

	Power in transmission bandwidth configuration
	dBm
	
	
	
	
	

	
	dB
	9
	
	
	
	

	NOTE 1:
The transmitter shall be set to 4dB below […].


Table 7.6.2-4: Out of-band blocking for NR bands with FDL_low ≥ 3300 MHz and FUL_low ≥ 3300 MHz

	NR band
	Parameter
	Unit
	RANge 1
	Range 2
	Range 3

	n77, n78

(NOTE 3)
	Pinterferer
	dBm
	-44
	-30
	-15

	
	Finterferer (CW)
	MHz
	-60 < f – FDL_low <      -MIN(60,3CBW)

or

MIN(60,3CBW) < f  – FDL_high < 60
	-200 < f – FDL_low ≤ -MIN(200,MAX(60,3CBW))

or

MIN(200,MAX(60, 3CBW)) ≤ f  – FDL_high < 200
	1 ≤ f ≤ FDL_low – MAX(200,3CBW)

or 

FDL_high                      + MAX(200,3CBW)  

≤ f ≤ 12750

	n79

(NOTE 4)
	Finterferer (CW)
	MHz
	N/A
	-150 < f – FDL_low < -MIN(150,3CBW)

or

MIN(150,3CBW) < f  – FDL_high < 150
	1 ≤ f ≤ FDL_low – MAX(150,3CBW)

or 

FDL_high + MAX(150,3CBW)  

≤ f ≤ 12750

	NOTE 1:
The power level of the interferer (PInterferer) for Range 3 shall be modified to -20 dBm for FInterferer > 6000 MHz.

NOTE 2:
CBW denotes the channel bandwidth of the wanted signal
NOTE 3:
The power level of the interferer (PInterferer) for Range 3 shall be modified to -20 dBm, for FInterferer > 2700 MHz and FInterferer < 4800 MHz.
NOTE 4:
The power level of the interferer (PInterferer) for Range 3 shall be modified to -20 dBm, for FInterferer > 3650 MHz and FInterferer < 5750 MHz.


For interferer frequencies across ranges 1, 2 and 3 in Table 7.6.1-4, a maximum of 
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exceptions are allowed for spurious response frequencies in each assigned frequency channel when measured using a step size of 
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the bandwidth of the frequency channel in MHz and n = 1,2,3 for SCS = 15,30,60 kHz, respectively. For these exceptions, the requirements in sub-clause 7.7 apply.
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