Page 2
Draft prETS 300 ???: Month YYYY
3GPP TSG-RAN WG4 Meeting #85                                                                  R4-1712243
Reno, NV, USA, 27 Nov – 1 Dec, 2017
Source:	Samsung, KT, [Verizon]
Title:		TP for RF requirements of TR 38.815
Agenda Item:	   9.2.1.4
Document for:	Approval
1 Intoriduction
This paper summarized the status of RF requirements for FR2, the common RF requirements for 24.25-29.5GHz range and band specific requirements for Band n257 and n258. The draft TP is provided based on this summary according to current RAN4 agreement [1, 2].
2 Discussion
In current RAN4 study, only 24.25-29.5GHz and 37-42.5GHz are under discussion for FR2. So Table 2-1 and Table 2-2 summarize the current status for FR2 RF requirements with categories as band agnositice requirements, common requirements for n257/n258 and band specific requirement for n257 and n258.
Table 2-1 UE RF requirements list for FR2
	Subclause in TS 38.101-2
	Requirements
	 Status
	 Band agnostic  requirements for FR2
	Common requirements for Band n257 and n258
	n257 specific
	n258 specific

	6
	Transmitter characteristics

	6.1
	General
	
	
	
	
	

	6.2
	Transmitter power
	Open
	
	
	Yes
	Yes

	6.3
	Output power dynamics

	6.3.1
	Minimum output power
	Agreed
	Yes
	
	
	

	6.4
	Transmit signal quality
	Open
	Yes
	
	
	

	6.5
	Output RF spectrum emissions

	6.5.1
	Occupied bandwidth
	Agreed
	Yes
	
	
	

	6.5.2
	Out of band emission
	

	6.5.2.1
	Spectrum emission mask
	Agreed
	Yes
	
	
	

	6.5.2.2
	Additional spectrum emission mask
	Open
	
	
	Yes
	Yes

	6.5.2.3
	Adjacent channel leakage ratio
	Agreed
	
	Yes
	
	

	6.5.2.4
	Additional ACLR
	Open
	
	
	
	

	7
	Receiver characteristics

	7.1
	General
	
	
	
	
	

	7.2
	Diversity characteristics
	Open
	
	
	
	

	7.3
	Reference sensitivity power level
	Open
	
	
	Yes
	Yes

	7.4
	Maximum input level
	Agreed
	Yes
	
	
	

	7.5
	Adjacent channel Selectivity
	Agreed
	
	Yes
	
	

	7.6
	Blocking characteristics
	Open
	
	
	
	



Table 2-1 BS RF requirements list for NR
	Subclause in TS 38.104
	Requirements
	 Status
	 Band agnostic  requirements for FR2
	Common requirements for Band n257 and n258
	n257 specific
	n258 specific

	9
	Radiated transmitter characteristics

	9.1
	General
	
	
	
	
	

	9.2
	Radiated transmit power
	Open
	Yes
	
	
	

	9.3
	OTA Base station output power
	Open
	Yes
	
	
	

	9.4
	OTA Output power dynamics
	Open
	Yes
	
	
	

	9.5
	OTA Transmit ON/OFF power
	Agreed
	Yes 
	
	
	

	9.6
	OTA Transmitted signal quality
	Open
	Yes
	
	
	

	9.7
	OTA Unwanted emissions

	9.7.1
	General
	
	
	
	
	

	9.7.2
	OTA Occupied bandwidth
	Agreed
	Yes
	
	
	

	9.7.3
	OTA Adjacent Channel Leakage Power Ratio (ACLR)
	Agreed
	
	Yes
	
	

	9.7.4
	OTA out of band emissions

	9.7.4.3
	Spectrum emission mask (FR2)
	Agreed
	
	Yes
	
	

	9.7.5
	OTA Transmitter spurious emissions
	Agreed
	Yes for basic requirement
	
	FFS on additional spurious emission for EESS protection
	FFS on additional spurious emission for EESS protection

	9.8
	OTA Transmitter intermodulation
	Agreed no need for RF2
	Yes
	
	
	

	10
	Radiated receiver characteristics

	10.1
	General
	
	
	
	
	

	10.2
	OTA sensitivity
	Open
	Yes
	
	
	

	10.3
	OTA Reference sensitivity level
	Open on necessity for FR2
	
	
	
	

	10.4
	OTA Dynamic range
	Agreed no need for RF2
	Yes
	
	
	

	10.5
	OTA In-band selectivity and blocking
	Open
	
	ACS
	
	

	10.6
	OTA Out-of-band blocking
	Open
	
	
	
	

	10.7
	OTA Receiver spurious emissions
	Open
	Yes
	
	
	

	10.8
	OTA Receiver intermodulation
	Agreed no need for RF2
	Yes
	
	
	

	10.9
	OTA In-channel selectivity
	Open
	Yes
	
	
	



3 Reference
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7 [bookmark: _Toc473554002][bookmark: _Toc490836790]       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
	10.2 OTA sensitivity
	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.
7.1       UE specific
7.1.1      Transmitter characteristics
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] MHz
	[100] MHz
	[200] MHz
	[400] MHz

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


7.1.2      Receiver characteristics
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].




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.



7.2	BS specific
7.2.1      Transmitter characteristics
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 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 – 33.4 GHz



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 – 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 – 33.4 GHz 
	Frequency offset from “edge of transmission” Δf
	Emission limit
	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


7.2.2      Receiver characteristics
7.2.2.1     Adjacent Channel Selectivity (ACS)
BS ACS level for Band n257 and n258 is agreed to be 24dBc.
<Editor’s note: the detailed requirement is to be updated according to RAN4 agreement.>
78	NR band 26.5GHz - 29.5GHzn257 specific issues
This section captures band specific RF requirements for n257.
[bookmark: _Toc473554003][bookmark: _Toc490836791][bookmark: _Toc473554004]78.1	UE specific
[bookmark: _Toc490836792][bookmark: _Toc488677974][bookmark: _Toc473554008][bookmark: _Toc473554006]78.1.1	Transmitter characteristics
8.1.1.1	Transmitter power
8.1.1.1.1            Maximum output power
<The tolerance of maximum output power will be added>
8.1.1.1.2           Maximum output power with additional requirements
<The A-MPR will be added >
[bookmark: _Toc473554011][bookmark: _Toc488677979]8.1.1.2	Additional spectrum emission mask
<The text will be added >
8.1.1.3	Spurious emission
8.1.1.3.1            Additional spurious emission
<The requirements limits will be added to protect EESS>
8.1.1.3.2            Spurious emission band UE co-existence
<The requirements limits will be added>
[bookmark: _Toc473554018][bookmark: _Toc490836793]78.1.2	Receiver characteristics
[bookmark: _Toc473554021][bookmark: _Toc490836794]8.1.2.1	       Reference sensitivity power level
<The REFSENS value will be added>
8.1.2.2	       Out of band blocking
<The requirements limits will be added >
78.2	BS specific
[bookmark: _Toc455186868][bookmark: _Toc490836795]78.2.1	Radiated transmitter characteristics
[bookmark: _Toc490836796]<Text to be added>
78.2.2	Radiated receiver characteristic
<Text to be added>

[bookmark: _Toc490836797][bookmark: _Toc473554023]89	NR band 24.25GHz – 27.5GHzn258 specific issues
This section captures band specific RF requirement for n258.

[bookmark: _Toc490836798][bookmark: _Toc473554024]89.1	UE specific
[bookmark: _Toc490836799]89.1.1	Transmitter characteristics
9.1.1.1	Transmitter power
9.1.1.1.1            Maximum output power
<The tolerance of maximum output power will be added>
9.1.1.1.2           Maximum output power with additional requirements
<The A-MPR will be added >
9.1.1.2	Additional spectrum emission mask
<The text will be added >
9.1.1.3	Spurious emission
9.1.1.3.1            Additional spurious emission
<The requirements limits will be added to protect EESS>
9.1.1.3.2            Spurious emission band UE co-existence
<The requirements limits will be added>
[bookmark: _Toc490836800]89.1.2	Receiver characteristics
9.1.2.1	       Reference sensitivity power level
<The REFSENS value will be added>
9.1.2.2	       Out of band blocking
<The requirements limits will be added >
[bookmark: _Toc490836801]89.2	BS specific
[bookmark: _Toc490836802]89.2.1	Radiated transmitter characteristics
<Text to be added>
[bookmark: _Toc490836803]89.2.2	Radiated receiver characteristic
<Text to be added>
<End of TP>
