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1 Intoriduction
This paper is to update TR38.815 for new frequency range between 24.25-29.5 GHz from the draft TR v0.3.0 [1].
2 Reference
[bookmark: _GoBack][1] R4-1804001,	“Draft TR38.815 v0.3.0,” Samsung, 3GPP RAN4#86-Bis, Apr 2018
Text proposal for TR 38.815
[bookmark: _Toc490065531]<Start of TP>
[bookmark: _Toc509923342][bookmark: _Toc509923707]6	Channel numbering and channel bandwidth
[bookmark: OLE_LINK9]The NR-ARFCN that are applicable in the frequency range between 24.25-29.5 GHz are given in table 6-1.
Table 6-1: Applicable NR-ARFCN in the frequency range between 24.25-29.5 GHz
	NR Operating Band
	ΔFRaster 
[(kHz] ) 
	Uplink and Downlink
Range of NREF
(First – <Step size> – Last)

	n257
	60 kHz
	20541667 – <1> – 21041656

	n258
	60 kHz
	20166667 – <1> – 20708323



The synchronization raster in the frequency range between 24.25-29.5 GHz is given in Table 6-2. The distance between applicable GSCN entries is given by the <Step size> indicated in Table 6-2 with the step size interval of 17.28MHz.
Table 6-2: Applicable SS raster entries in the frequency range between 24.25-29.5 GHz
	NR Operating Band
	SS Block SCS
	Range of GSCN
(First – <Step size> – Last)

	n258 
	120 kHz
	24057 – <1> –  24243

	n257 
	120 kHz
	[24306188 – <1> –  24476358]

	
	240 kHz
	[24308190 – <2> –  24474356]

	n258
	120 kHz
	[24175 – <1> – 24361]

	
	240 kHz
	[24176 – <2> – 24360]



BS and UE channel bandwidth and Bandwidth combination sets have been defined as found in 3GPP TR38.817. They are captured to support at least 50 MHz as a minimum channel bandwidth and up to 400 MHz as a maximum channel bandwidth in FR2 by using the different data sub-carrier spacing (SCS) in Rel-15. In order to apply the same requirement for Band n257 and 258 to Table [X-X] in 3GPP TS 38.101-2 [x], Table 6-2 highlights in the extract of the table below. 
Table 6-3: NR channel bandwidth in the frequency range between 24.25-29.5 GHz
	NR band
	Channel bandwidth

	Band number
	data SCS(kHz)
	50 MHz
	100 MHz
	200 MHz
	400 MHz

	n257
	60
	Yes
	Yes
	Yes
	

	
	120
	Yes
	Yes
	Yes
	Yes

	n258
	60
	Yes
	Yes
	Yes
	

	
	120
	Yes
	Yes
	Yes
	Yes


[bookmark: _Toc473554024]
[bookmark: _Toc509923343][bookmark: _Toc509923708][bookmark: _Toc473554002]7       Common RF requirements for band n257 and n258
According to current study in RAN4 at least RF requirements summarized in Table 7-1 should be the band agnostic RF requirements for FR2 which are applicable for band n257 and n258 as well. Besides that, the RF requirements which are band specific but common between band n257 and n258 are gathered in this section.
Table 7-1: Summary on band agnostic of RF requirements for FR2
	BS TX side capture in TS 38.104
	BS RX side capture in TS 38.104
	UE TX side capture in TS 38.101-2
	UE RX side capture in TS 38.101-2

	9.2 Radiated transmit power
	10.3 OTA reference sensitivity level
	6.3.1 Minimum output power
	7.4 Maximum input level

	9.3 OTA Base station output power
	10.5 OTA In-band selectivity and blocking
	6.4 Transmit signal quality
	

	9.4 OTA Output power dynamics
	10.7 OTA Receiver spurious emissions
	6.5.1 Occupied bandwidth
	

	9.5 OTA Transmit ON/OFF power
	10.9 OTA In-channel selectivity
	6.5.2.1 Spectrum emission mask:General
	

	9.6 OTA Transmitted signal quality
	
	
	

	9.7.2 OTA Occupied bandwidth
	
	
	

	9.7.5 OTA Transmitter spurious emissions
	
	
	



The common RF requirements for Band n257 and n258 are listed in following sections with expected changes in TS 38.101-2 and 38.104 for UE and BS respectively.
[bookmark: _Toc509923344][bookmark: _Toc509923709]7.1       UE specific
[bookmark: _Toc509923345][bookmark: _Toc509923710]7.1.1      Transmitter characteristics
[bookmark: _Toc509923346][bookmark: _Toc509923711]7.1.1.1     Adjacent Channel Leakage Ratio (ACLR)
For Band n257 and Band n258, and the general ACLR requirements is 17dB and more test parameters are shown in table 7.1.1.1-1:
Table 7.1.1.1-1: General ACLR requirements for Band n257 and Band n258
	
	Channel bandwidth / NRACLR / Measurement bandwidth

	
	50
MHz
	100
MHz
	200
MHz
	400
MHz

	NRACLR for band n257, n258
	17 dB
	17 dB
	17 dB
	17 dB

	NR channel Measurement bandwidth
	[50]47.52 MHz
	[100]95.04 MHz
	[200]190.08 MHz
	[400]380.16 MHz

	Adjacent channel centre frequency offset [MHz]
	+50
/
-50
	+100.0
/
-100.0
	+200
/
-200
	+400
/
-400


[bookmark: _Toc509923347][bookmark: _Toc509923712]
7.1.2      Receiver characteristics
[bookmark: _Toc509923348][bookmark: _Toc509923713]7.1.2.1     Adjacent Channel Selectivity (ACS)
For Band n257 and Band n258, the ACS requirements is 23dB and more parameter are shown in table 7.1.2.1-1, Table 7.1.2.1-2 and Table 7.1.2.1-3:
Table 7.1.2.1-1: Adjacent channel selectivity
	
	
	Channel bandwidth

	Rx Parameter
	Units
	50
MHz 
	100
MHz
	200
MHz
	400
MHz

	ACS for band n257, n258
	dB
	23
	23
	23
	23



Table 7.1.2.1-2: Test parameters for Adjacent channel selectivity, Case 1
	Rx Parameter
	Units 
	Channel bandwidth

	
	
	50 MHz 
	100 MHz
	200 MHz
	400 MHz

	Power in Transmission Bandwidth Configuration
	dBm
	REFSENS + 14 dB

	PInterferer for band n257, n258
	dBm
	REFSENS 
+ [35.5] dB
	REFSENS +[35.5]dB
	REFSENS 
+[35.5]dB
	REFSENS 
+[35.5]dB

	BWInterferer 
	MHz
	50
	100
	200
	400

	FInterferer (offset)
	MHz
	50
/
-50
	100
/
-100
	200
/
-200
	400
/
-400

	NOTE 1:	[The transmitter shall be set to 4dB below PCMAX_L at the minimum uplink configuration specified in Table 7.3.1-2 with PCMAX_L as defined in subclause 6.2.5.]
NOTE 2:	The interferer consists of the Reference measurement channel specified in Annex A.X.X with one sided dynamic OCNG Pattern as described in Annex A.X.X.X and set-up according to Annex C.3.1.
NOTE 3:	The REFSENS power level is specified in Table [7.3.1-1].
NOTE 1:	The interferer consists of the Reference measurement channel specified in Annex A.X.X with one sided dynamic OCNG Pattern as described in Annex A.X.X.X and set-up according to Annex C.3.1.
NOTE 2:	The REFSENS power level is specified in Table [XXXXXX].
NOTE 3:	The absolute value of the interferer offset FInterferer (offset) shall be further adjusted to  MHz with SCS the sub-carrier spacing of the wanted signal in MHz. Wanted and interferer signal have same SCS.




Table 7.1.2.1-3: Test parameters for Adjacent channel selectivity, Case 2
	Rx Parameter
	Units 
	Channel bandwidth

	
	
	50 MHz 
	100 MHz
	200 MHz
	400 MHz

	Power in Transmission Bandwidth Configuration for band n257, n258
	dBm
	[-46.5]
	[-46.5]
	[-46.5]
	[-46.5]

	PInterferer
	dBm
	[-25]

	BWInterferer 
	MHz
	50
	100
	200
	400

	FInterferer (offset)
	MHz
	50
/
-50
	 100
/
-100
	200
/
-200
	400
/
-400

	NOTE 1:	[The transmitter shall be set to 4dB below PCMAX_L at the minimum uplink configuration specified in Table 7.3.1-2 with PCMAX_L as defined in subclause 6.2.5].
NOTE 2:	The interferer consists of the Reference measurement channel specified in Annex X.X with one sided dynamic OCNG Pattern TDD as described in Annex A.X.X.X and set-up according to Annex C.X.X.
NOTE 1:	The interferer consists of the Reference measurement channel specified in Annex X.X with one sided dynamic OCNG Pattern TDD as described in Annex A.X.X.X and set-up according to Annex C.X.X.
NOTE 2:	The absolute value of the interferer offset FInterferer (offset) shall be further adjusted to  MHz with SCS the sub-carrier spacing of the wanted signal in MHz. Wanted and interferer signal have same SCS.



[bookmark: _Toc509923349][bookmark: _Toc509923714]7.2	BS specific
[bookmark: _Toc509923350][bookmark: _Toc509923715]7.2.1      Transmitter characteristics
[bookmark: _Toc509923351][bookmark: _Toc509923716]7.2.1.1     Adjacent Channel Leakage Ratio (ACLR)
The BS OTA ACLR limit for Band n257 and n258 is defined based on TRP and specified ACLR1 in table 7.2.1.1-1. The OTA ACLR2 limit is not specified since the emission level at the ACLR2 range will be close to noise floor.
Table 7.2.1.1-1: Base Station OTA ACLR 
	NR BS Channel bandwidth
	BS adjacent channel centre frequency offset below the lower or above the upper Base Station RF bandwidth edge
	Assumed adjacent channel carrier
	Filter on the adjacent channel frequency and corresponding filter bandwidth
	ACLR limit
(dB)







	[50, 100, 200, 400, …]
	BWChannel 
	NR of same BW
	NR of same BW with SCS that provides largest transmission bandwidth configuration (BWConfig)

	28 (Note 1)


	Note 1: Applicable to bands defined within the frequency spectrum range of 24.24 25 – 33.4 GHz



Note: the BS OTA ACLR absolute limits are Band agnostic requirements in the frequency range between 24.25-29.5 GHz.

[bookmark: _Toc509923352][bookmark: _Toc509923717]7.2.1.2     Spectrum emission mask
BS unwanted emissions for Band n257 and n258 shall not exceed the maximum levels specified in table 7.2.1.2-1 and table 7.2.1.2-2.
Table 7.2.1.2-1: SEM applicable for [PTx ≥ 35 dBm] in the frequency range 24.24 25 – 33.4 GHz
	Frequency offset from “edge of transmission” Δf
	Limit
	Measurement bandwidth

	0  f < 10% of the total transmission bandwidth 
	-5 dBm
	1 MHz

	10% of the total transmission bandwidth  f < OOB boundary
	-13 dBm
	1 MHz



Table 7.2.1.2-2: SEM applicable for [PTx < 35 dBm] in the frequency range 24.24 25 – 33.4 GHz 
	Frequency offset from “edge of transmission” Δf
	Emission lLimit
	Measurement bandwidth

	0  f < 10% of the total transmission bandwidth 
	[Max(PTx – 40 dB, -12 dBm)]
	1 MHz

	10% of the total transmission bandwidth  f < OOB boundary
	[Max(PTx – 48 dB, -20 dBm)]
	1 MHz

	f ≥ OOB boundary
	Spurious domain limits


[bookmark: _Toc509923353][bookmark: _Toc509923718]
7.2.2      Receiver characteristics
[bookmark: _Toc509923354][bookmark: _Toc509923719]7.2.2.1     Adjacent Channel Selectivity (ACS)
The BS OTA ACS for Band n257 and n258 is defined based on EIS and the OTA wanted and the interfering signal are specified in table 7.2.2.1-1 and table 7.2.2.1-2 for ACS. 
Table 7.2.2.1-1: OTA ACS requirement in the frequency range 24.2425 – 33.4 GHz
	NR BS channel bandwidth of the lowest/highest carrier received [MHz]
	OTA Wanted signal mean power [dBm]
	OTA Interfering signal mean power [dBm]

	50, 100, 200, 400
	EISREFSENS + 6dB
	EISREFSENS +[28.7 -SINR-IM] 



Table 7.2.2.1-2: OTA ACS interferer frequency offset in the frequency range 24.2425 – 33.4 GHz
	NR BS channel bandwidth of the lowest/highest carrier received [MHz]
	Interfering signal centre frequency offset to the band edge of the wanted carrier [MHz]
	Type of interfering signal

	50
	[24.295,01]
	50MHz DFT-S-OFDM NR signal
60khz 60kHz SCS

	100
	[24.315.03]
	50MHz DFT-S-OFDM NR signal
60khz 60kHz SCS

	200
	[24.295.01]
	50MHz DFT-S-OFDM NR signal
60khz 60kHz SCS

	400
	[24.315.03]
	50MHz DFT-S-OFDM NR signal
60khz 60kHz SCS



[bookmark: _Toc509923355][bookmark: _Toc509923720]8	NR band n257 specific issues
This section captures band specific RF requirements for n257.
[bookmark: _Toc473554003][bookmark: _Toc509923356][bookmark: _Toc509923721][bookmark: _Toc473554004]8.1	UE specific
[bookmark: _Toc509923357][bookmark: _Toc509923722][bookmark: _Toc488677974][bookmark: _Toc473554008][bookmark: _Toc473554006]8.1.1	Transmitter characteristics
[bookmark: _Toc509923358][bookmark: _Toc509923723]8.1.1.1	Transmitter power
[bookmark: _Toc509923359][bookmark: _Toc509923724]8.1.1.1.1            Maximum output power
For FR2, a single power class is defined for handheld UEs, the power class value is defined as the minimum peak EIRP and is band dependent, and table 8.1.1.1.1-1 lists the value for n257.
Table 8.1.1.1.1-1: NR FR2 UE Power Class for n257
	NR band
	Handheld Power Class Min Peak EIRP (dBm)

	n257
	[21.2-25.2]

	NOTE 1: minimum peak EIRP is defined as the lower limit without tolerance



The maximum output power requirements on upper limit TRP and max allowed EIRP are defined as table 8.1.1.1.1-2 for n257.
Table 8.1.1.1.1-2: NR UE Maximum Output Power Limits for n257
	NR band
	TRP Handheld (dBm)
	EIRP (dBm)
Handheld

	n257
	TBD
	43



[bookmark: _Toc509923360][bookmark: _Toc509923725]8.1.1.1.2           Maximum output power with additional requirements
<The A-MPR will be added >
[bookmark: _Toc509923361][bookmark: _Toc509923726][bookmark: _Toc473554011][bookmark: _Toc488677979]8.1.1.2	Additional spectrum emission mask
<The text will be added >
[bookmark: _Toc509923362][bookmark: _Toc509923727]8.1.1.3	Spurious emission
[bookmark: _Toc509923363][bookmark: _Toc509923728]8.1.1.3.1            Additional spurious emission
[bookmark: _Toc509923364]<The requirements limits will be added to protect EESS>
[bookmark: _Toc509923729]8.1.1.3.2            Spurious emission band UE co-existence
<The requirements limits will be added>
[bookmark: _Toc473554018][bookmark: _Toc509923365][bookmark: _Toc509923730]8.1.2	Receiver characteristics
[bookmark: _Toc509923366][bookmark: _Toc509923731][bookmark: _Toc473554021]8.1.2.1	 Reference sensitivity power level
The Reference sensitivity power level is specified as table 8.1.2.1-1 for n257.
Table 8.1.2.1-1: Reference sensitivity  for n257
	Operating band
	REFSENS (dBm) / Channel bandwidth

	
	50 MHz
	100 MHz
	200 MHz
	400 MHz

	n257
	[-92.1 to -85.4 ]
	[-89.1 to -82.4 ]
	
	[-83.1 to -76.4 ]



[bookmark: _Toc509923367][bookmark: _Toc509923732]8.1.2.2	In-band blocking
In-band blocking minmum reuqirements for n257 are specified as table 8.1.2.2-1.
Table 8.1.2.2-1: In band blocking minimum requirements for n257
	Rx parameter
	Units 
	Channel bandwidth

	
	
	50 MHz 
	100 MHz
	200 MHz
	400 MHz

	Power in Transmission Bandwidth Configuration
	dBm
	REFSENS + 14dB


	BWInterferer
	MHz
	50
	100
	200
	400

	PInterferer
for bands n257
	dBm
	REFSENS + 42
	REFSENS + 42
	REFSENS + 42
	REFSENS + 42

	FIoffset
	MHz
	100 / -100
NOTE 45
	200 / -200
NOTE 45
	400 / -400
NOTE 45
	800 / -800
NOTE 45

	FInterferer
	MHz
	FDL_low – 75
to 
FDL_highlow + 75

	FDL_low – 150
to 
FDL_highlow + 150

	FDL_low – 300
to 
FDL_highlow + 300

	FDL_low – 600
to 
FDL_highlow + 600


	NOTE 1:	The interferer consists of the Reference measurement channel specified in Annex A.X.X with one sided dynamic OCNG Pattern as described in Annex A.X.X.X and set-up according to Annex C.X.X.
NOTE 2:	The REFSENS power level is specified in Table 8.1.2.1-1.
NOTE 3:	The wanted signal consists of the reference measurement channel specified in Annex A.X.X (QPSK, R=X/X) with one sided dynamic OCNG pattern as described in Annex A.X.X.X and set-up according to Annex C.X.X
NOTE 4:	FIoffset is the frequency separation between the center of the aggregated CA bandwidth and the center frequency of the Interferer signal.
NOTE 54:	The absolute value of the interferer offset FIoffsetFInterferer (offset) shall be further adjusted  to  MHz with SCS the sub-carrier spacing of the wanted signal in MHz. Wanted and interferer signal have same SCS.
NOTE 6: 	FInterferer range values for unwanted modulated interfering signals are interferer center frequencies.



[bookmark: _Toc509923368][bookmark: _Toc509923733]8.2	BS specific
[bookmark: _Toc455186868][bookmark: _Toc509923369][bookmark: _Toc509923734]8.2.1	Radiated transmitter characteristics
<Text to be added>
[bookmark: _Toc509923370][bookmark: _Toc509923735]8.2.2	Radiated receiver characteristic
<Text to be added>
[bookmark: _Toc509923371][bookmark: _Toc509923736][bookmark: _Toc473554023]9	NR band n258 specific issues
This section captures band specific RF requirement for n258. 
[bookmark: _Toc509923372][bookmark: _Toc509923737]9.1	UE specific
[bookmark: _Toc509923373][bookmark: _Toc509923738]9.1.1	Transmitter characteristics
[bookmark: _Toc509923374][bookmark: _Toc509923739]9.1.1.1	Transmitter power
[bookmark: _Toc509923375][bookmark: _Toc509923740]9.1.1.1.1            Maximum output power
For FR2, a single power class is defined for handheld UEs, the power class value is defined as the minimum peak EIRP and is band dependent, and table 9.1.1.1.1-1 lists the value for n258.
Table 9.1.1.1.1-1: NR FR2 UE Power Class for n258
	NR band
	Handheld Power Class Min Peak EIRP (dBm)

	n258
	[21.2-25.2]

	NOTE 1: minimum peak EIRP is defined as the lower limit without tolerance



The maximum output power requirements on upper limit TRP and max allowed EIRP are defined as table 9.1.1.1.1-2 for n258.
Table 9.1.1.1.1-2: NR UE Maximum Output Power Limits for n258
	NR band
	TRP Handheld (dBm)
	EIRP (dBm)
Handheld

	n258
	TBD
	43



[bookmark: _Toc509923376][bookmark: _Toc509923741]9.1.1.1.2           Maximum output power with additional requirements
<The A-MPR will be added >
[bookmark: _Toc509923377][bookmark: _Toc509923742]9.1.1.2	Additional spectrum emission mask
<The text will be added >
[bookmark: _Toc509923378][bookmark: _Toc509923743]9.1.1.3	Spurious emission
[bookmark: _Toc509923379][bookmark: _Toc509923744]9.1.1.3.1            Additional spurious emission
<The requirements limits will be added to protect EESS>
[bookmark: _Toc509923380][bookmark: _Toc509923745]9.1.1.3.2            Spurious emission band UE co-existence
<The requirements limits will be added>
[bookmark: _Toc509923381][bookmark: _Toc509923746]9.1.2	Receiver characteristics
[bookmark: _Toc509923382][bookmark: _Toc509923747]9.1.2.1	Reference sensitivity power level
The Reference sensitivity power level is specified as table 9.1.2.1-1 for n258.
Table 9.1.2.1-1: Reference sensitivity for n258
	Operating band
	REFSENS (dBm) / Channel bandwidth

	
	50 MHz
	100 MHz
	200 MHz
	400 MHz

	n258
	[-92.1 to -85.4 ]
	[-89.1 to -82.4 ]
	
	[-83.1 to -76.4 ]



[bookmark: _Toc509923383][bookmark: _Toc509923748]9.1.2.2	In-band blocking
In-band blocking minmum reuqirements for n258 are specified as table 9.1.2.2-1.
Table 9.1.2.2-1: In band blocking minimum requirements for n258
	Rx parameter
	Units 
	Channel bandwidth

	
	
	50 MHz 
	100 MHz
	200 MHz
	400 MHz

	Power in Transmission Bandwidth Configuration
	dBm
	REFSENS + 14dB


	BWInterferer
	MHz
	50
	100
	200
	400

	PInterferer
for bands n258
	dBm
	REFSENS + 42
	REFSENS + 42
	REFSENS + 42
	REFSENS + 42

	FIoffset
	MHz
	100 / -100
NOTE 45
	200 / -200
NOTE 45
	400 / -400
NOTE 45
	800 / -800
NOTE 45

	FInterferer
	MHz
	FDL_low – 75
to 
FDL_highlow + 75

	FDL_low – 150
to 
FDL_highlow + 150

	FDL_low – 300
to 
FDL_highlow + 300

	FDL_low – 600
to 
FDL_highlow + 600


	NOTE 1:	The interferer consists of the Reference measurement channel specified in Annex A.X.X with one sided dynamic OCNG Pattern as described in Annex A.X.X.X and set-up according to Annex C.X.X.
NOTE 2:	The REFSENS power level is specified in Table 8.1.2.1-1.
NOTE 3:	The wanted signal consists of the reference measurement channel specified in Annex A.X.X (QPSK, R=X/X) with one sided dynamic OCNG pattern as described in Annex A.X.X.X and set-up according to Annex C.X.X
NOTE 4:	FIoffset is the frequency separation between the center of the aggregated CA bandwidth and the center frequency of the Interferer signal.
NOTE 45:	The absolute value of the interferer offset FIoffsetFInterferer (offset) shall be further adjusted  to  MHz with SCS the sub-carrier spacing of the wanted signal in MHz. Wanted and interferer signal have same SCS.
NOTE 6: 	FInterferer range values for unwanted modulated interfering signals are interferer center frequencies.



[bookmark: _Toc509923384][bookmark: _Toc509923749]9.2	BS specific
[bookmark: _Toc509923385][bookmark: _Toc509923750]9.2.1	Radiated transmitter characteristics
<Text to be added>
[bookmark: _Toc509923386][bookmark: _Toc509923751]9.2.2	Radiated receiver characteristic
<Text to be added>
<End of TP>

