

	
3GPP TSG-RAN4 Meeting #94-e BIS	R4-2003840
Online, 20th – 30th April, 2020
	CR-Form-v12.0

	CHANGE REQUEST

	

	
	38.101-1
	CR
	xxx
	rev
	- 
	Current version:
	16.3.0
	

	

	For HELP on using this form: comprehensive instructions can be found at 
http://www.3gpp.org/Change-Requests.

	



	Proposed change affects:
	UICC apps
	
	ME
	X
	Radio Access Network
	
	Core Network
	



	

	Title:	
	Draft CR on revised RF requirements for 5G V2X UE in TS38.101-1 in rel-16

	
	

	Source to WG:
	LG Electronics

	Source to TSG:
	R4

	
	

	Work item code:
	5G_V2X_NRSL-Core
	
	Date:
	2020-03-27

	
	
	
	
	

	Category:
	B
	
	Release:
	Rel-16

	
	Use one of the following categories:
F  (correction)
A  (mirror corresponding to a change in an earlier release)
B  (addition of feature), 
C  (functional modification of feature)
D  (editorial modification)
Detailed explanations of the above categories can
be found in 3GPP TR 21.900.
	[bookmark: OLE_LINK1]Use one of the following releases:
Rel-8	(Release 8)
Rel-9	(Release 9)
Rel-10	(Release 10)
Rel-11	(Release 11)
Rel-12	(Release 12)
Rel-13	(Release 13)
Rel-14	(Release 14)
Rel-15	(Release 15)
Rel-16	(Release 16)

	
	

	Reason for change:
	This draft CR is to updated UE RF for 5G V2X UE in TS38.101-1 in rel-16.


	
	

	Summary of change:
	This draft CR is treat some remaining issues such as revised A-MPR for PSSCH/PSCCH, MPR S-SSB, UE-to-UE coexistence protected bands, REFSENS and Max. input levels according to modulation oerder.



	
	

	Consequences if not approved:
	Incompleted NR V2X UE RF requirements.

	
	

	Clauses affected:
	6.2.1E, 6.2.2E, 6.2.3E, 6.2.4E, 6.3E.3, 6.5.3, 6.5E.3, 7.3E and 7.4E

	
	

	
	Y
	N
	
	

	Other specs
	
	
	 Other core specifications	
	TS/TR ... CR ... 

	affected:
	X
	
	 Test specifications
	38.521-1

	(show related CRs)
	
	
	 O&M Specifications
	TS/TR ... CR ... 

	
	

	Other comments:
	

	
	

	This CR's revision history:
	



Page 1
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[bookmark: _Toc21344255][bookmark: _Toc29801741][bookmark: _Toc29802165][bookmark: _Toc29802790]6.2E	Transmitter power for NR V2X
6.2E.1	UE maximum output power for NR V2X
When NR V2X UE is configured for NR V2X sidelink transmissions non-concurrent with NR uplink transmissions for NR V2X operating bands specified in Table 5.2E-1, the allowed NR V2X UE maximum output power for shall be applied in Table 6.2.1-1 in subclause 6.2.1.

When a UE is configured for NR V2X sidelink transmissions in NR Band n47, the V2X UE shall meet the following additional requirements for transmission within the frequency ranges 5855-5925 MHz:
-	The maximum mean power spectral density shall be restricted to 23 dBm/MHz EIRP when the network signaling value NS_33 or NS_34 is indicated.
where the network signaling values are specified in clause 6.2E.3.
NOTE:	The PSD limit in EIRP shall be converted to conducted requirement depend on the supported post antenna connector gain Gpost connector declared by the UE following the principle described in annex I in [11].
For power class 2 NR V2X UE with two transmit antenna connectors in closed-loop spatial multiplexing scheme, the maximum output power for any transmission bandwidth within the channel bandwidth is specified in Table 6.2E.1-1. The requirements shall be met with the SL MIMO configurations specified in Table 6.2D.1-2. For NR V2X UE supporting SL MIMO, the maximum output power is measured as the sum of the maximum output power at each UE antenna connector. The period of measurement shall be at least one sub frame (1 ms).
Table 6.2E.1-1: NR V2X UE Power Class for UL-MIMO in closed loop spatial multiplexing scheme
	NR band
	Class 1 (dBm)
	Tolerance (dB)
	Class 2 (dBm)
	Tolerance (dB)
	Class 3 (dBm)
	Tolerance (dB)
	Class 4 (dBm)
	Tolerance (dB)

	n38
	
	
	26
	+2/-3
	23
	+2/-3
	
	

	n47
	
	
	26
	+2/-3
	23
	+2/-3
	
	



[bookmark: _Toc29802794][bookmark: _Toc29802169][bookmark: _Toc29801745][bookmark: _Toc21344259]6.2E.1.1	UE maximum output power for V2X con-current operation
For the inter-band con-current NR V2X operation, the maximum output power is specified in Table 6.2E.1-1. The period of measurement shall be at least one sub frame (1ms).
Table 6.2E.1.1-1: Con-current NR V2X UE Power Class for uplink inter-band combination (two bands)
	NR V2X con-current operating band Configuration
	Class 1 (dBm)	
	Tolerance (dB)	
	Class 2 (dBm)
	Tolerance
(dB)	
	Class 3 (dBm)
	Tolerance (dB)	
	Class 4 (dBm)
	Tolerance (dB)

	V2X_n71A-n47A
	
	
	
	
	23
	+2/-32
	
	

	NOTE 1: The con-current band combinations is used for NR V2X Service.
NOTE 2: PPowerClass is the maximum UE power specified without taking into account the tolerance 
NOTE 3: For inter-band con-current aggregation the maximum power requirement apply to the total transmitted power over all component carriers (per UE).
NOTE 4:	4 refers to the transmission bandwidths (Figure 5.6-1) confined within FUL_low and FUL_low + 4 MHz or FUL_high – 4 MHz and FUL_high, the maximum output power requirement is relaxed by reducing the lower tolerance limit by 1.5 dB



6.2E.2	UE maximum output power reduction for NR V2X
When UE is configured for NR V2X sidelink transmissions non-concurrent with NR uplink transmissions for NR V2X operating bands specified in Table 5.2E-1, this subclause specifies the allowed Maximum Power Reduction (MPR) power for V2X physical channels and signals due to PSCCH and PSSCH simultaneous transmission.

[bookmark: OLE_LINK63][bookmark: OLE_LINK62]6.2E.2.1	MPR for Power class 3 NR V2X UE
For contiguous allocation of PSCCH and PSSCH simultaneous transmission, the allowed MPR for the maximum output power for NR V2X physical channels PSCCH and PSSCH shall be as specified in Table 6.2E.2.1-1 for Power class 3 NR V2X UE.
Table 6.2E.2.1-1: Maximum Power Reduction (MPR) for power class 3 NR V2X (Contiguous PSCCH and PSSCH transmission)
	Modulation
	Channel bandwidth/MPR (dB)

	
	Outer RB allocations
	Inner RB allocations

	CP-OFDM 
	QPSK/
16QAM
	≤ [4.0]
	≤ [2.0]

	
	64 QAM
	≤ [4.5]
	≤ [3.5]

	
	256 QAM
	≤ [6.0]



Where the following parameters are defined to specify valid RB allocation ranges for Outer and Inner RB allocations:
NRB is the maximum number of RBs for a given Channel bandwidth and sub-carrier spacing defined in Table 5.3.2-1. 
RBStart,Low = max(1, floor(LCRB/2))
where max() indicates the largest value of all arguments and floor(x) is the greatest integer less than or equal to x.
RBStart,High = NRB – RBStart,Low – LCRB
The RB allocation is an Inner RB allocation if the following conditions are met
RBStart,Low  ≤  RBStart  ≤  RBStart,High, and
LCRB  ≤  ceil(NRB/2)
where ceil(x) is the smallest integer greater than or equal to x.

For contigous or non-contiguous allocation for simultaneous PSFCH transmission of NR V2X, the allowed MPR for the maximum output power for NR V2X UE shall be as specified in Table 6.2E.2.1-2 for Power class 3 NR V2X UE. 
Table 6.2E.2.1-2: MPR for simultaneous PSFCH transmission for power class 3 NR V2X
	Modulation
	Channel bandwidth/MPR (dB)

	CP-OFDM 
	QPSK/
16QAM/
64 QAM/
256 QAM
	≤ [5.0]



The allowed MPR for the maximum output power for NR V2X physical channels S-SSB shall be applied the NR Uplink requirements in subclause 6.2.2 for the corresponding modulation and transmission bandwidth.

For NR V2X UE with two transmit antenna connectors in closed-loop spatial multiplexing scheme, the allowed Maximum Power Reduction (MPR) values specified in Table [TBD] shall apply to the maximum output power specified in Table 6.2E.1-1. The requirements shall be met with SL MIMO configurations defined in Table 6.2D.1-2. For UE supporting SL MIMO, the maximum output power is measured as the sum of the maximum output power at each UE antenna connector.
For the UE maximum output power modified by MPR, the power limits specified in clause 6.2E.4 apply.

6.2E.2.2	MPR for Power class 3 NR V2X con-current operation
For the inter-band con-current NR V2X operation, the allowed maximum power reduction (MPR) for the maximum output power shall be applied per each component carrier. The MPR requirements in subclause 6.2.2 apply for NR Uu operation in licensed band, and the MPR requirements in in subclause 6.2E.2 apply for NR sidelink operation in Band n47.

6.2E.3	UE additional maximum output power reduction for NR V2X
For the applied maximum output power reduction is obtained by taking the maximum value of MPR requirements specified in subclause 6.2E.2 and A-MPR requirements specified in subclause 6.2E.3.
6.2E.3.1	A-MPR for Power class 3 NR V2X UE
When UE is configured for NR V2X sidelink transmissions non-concurrent with NR uplink transmissions for NR V2X operating bands specified in Table 5.2E-1, the maximum output power reduction specified as
	A-MPR = CEIL {MA, 0.5}
Where MA is defined as follows
	MA = A-MPRBase + Gpost connector * A-MPRStep
CEIL{MA, 0.5} means rounding upwards to closest 0.5dB.
A-MPRBase  and A-MPRStep  are specified in Tables 6.2E.3-1, 6.2E.3-2 is allowed when network signalling value is provided. The supported post antenna connector gain Gpost connector is declared by the UE following the principle described in annex I in [11].
NOTE: the A-MPRstep is the increase in A-MPR allowance to allow UE to meet tighter conducted A-SE and A-SEM requirements with higher value of declared Gpost connector. A-MPRBase is the default A-MPR value when no Gpost connector is declared.  A-MPRBase  and A-MPRstep vary depending on channel frequency and RB allocation. For channel frequencies and RB allocations that are close to the frequency range 5815-5855MHz, those value are much higher due to stringent emission requirement in this range.
Table 6.2E.3-1: Additional Maximum Power Reduction (A-MPR) for power class 3 NR V2X UE
	Network Signalling value
	Requirements (subclause)
	NR Band
	Channel bandwidth (MHz)
	A-MPR (dB)

	NS_33
	6.5E.2.2.1 (A-SEM)
6.5.3.2 (A-SE)
	n47
	10
	Table 6.2E.3-2
Table 6.2E.3-3


	NS_48
	6.5E.2.2.2 (A-SEM)
	n47
	40
	Table 6.2E.3-4



Table 6.2E.3-2: A-MPR for NS_33 at fc = 5860 MHz
	Subcarrier spacing (kHz)
	Carrier frequency(MHz)
	Resources Blocks (NRB) Note1
	Start Resource
Block
	A-MPR (dB)

	
	
	
	
	QPSK/16QAM
	64QAM
	256QAM

	15
	5860
	10
	0
	≤ 20

	
	
	
	≥ 1 and ≤ 3
	≤ 19

	
	
	10 and 15
	≥ 26 and ≤ 38
	≤ 6

	
	
	≥ 10 and ≤ 20
	≥ 12 and ≤ 14
	≤ 11

	
	
	
	≥ 15 and ≤ 19
	≤ 9.5

	
	
	
	≥ 20 and ≤ 25
	≤ 7.5

	
	
	≥ 10 and ≤ 30
	4 and 5
	≤ 16

	
	
	
	6 and 7
	≤ 14.5

	
	
	
	≥ 8 and ≤ 11
	≤ 13.5

	
	
	≥ 20 and ≤ 30
	≥ 0 and ≤ 3
	≤ 19

	
	
	25 and 30
	≥ 16 and ≤ 21
	≤ 9.5

	
	
	
	≥ 22 and ≤ 27
	≤ 7.5

	
	
	≥ 25 and ≤ 40
	≥ 12 and ≤ 15
	≤ 12

	
	
	40 and 45
	0 and 1 
	≤ 19

	
	
	
	2 and 3
	≤ 16

	
	
	
	4 and 5
	≤ 14.5

	
	
	
	≥ 6 and ≤ 11
	≤ 13.5

	
	
	50
	0
	≤ 16

	30
	5860
	10
	≥ 11 and ≤ 14
	≤ 9

	
	
	10 and 15
	0
	≤ 19

	
	
	
	1 and 2
	≤ 17.5

	
	
	
	3
	≤ 16

	
	
	
	4
	≤ 14.5

	
	
	
	5 and 6
	≤ 13.5

	
	
	
	7 and 8
	≤ 12

	
	
	
	9 and 10
	≤ 10.5

	
	
	20
	0
	≤ 17.5

	
	
	
	1 and 2
	≤ 16

	
	
	
	3 and 4
	≤ 14.5

	60
	5860
	10
	0
	≤ 17.5

	
	
	10
	1
	≤ 16

	NOTE 1: The resource blocks are limited by LCRB. LCRB = {10,15,20,25,30,40,45,50}.



Table 6.2E.3-3: A-MPR for NS_33 at fc={5870,5880,5890,5900,5910,5920} MHz
	Subcarrier spacing (kHz)
	Carrier frequency(MHz)
	RB allocations
	QPSK 
	16QAM
	64QAM
	256QAM

	15 and 30
	5870, 5880, 5890, 5900, 5910, 5920 
	Inner
	≤ 2.5
	≤ 3
	≤ 5.5

	
	
	Outer
	≤ 3.5
	≤ 4
	≤ 5.5

	60
	5870, 5910, 5920
	　
	≤ 5
	≤ 5.5

	
	5880, 5890, 5900
	
	≤ 3.5
	≤ 5.5



Where the following parameters are defined to specify valid RB allocation ranges for Outer and Inner RB allocations:
NRB is the maximum number of RBs for a given Channel bandwidth and sub-carrier spacing defined in Table 5.3.2-1 [2].
RBStart,Low = max(1, floor(LCRB /3))
where max() indicates the largest value of all arguments and floor(x) is the greatest integer less than or equal to x. 
RBStart,High = NRB – RBStart,Low – LCRB
The RB allocation is an Inner RB allocation if the following conditions are met 
RBStart,Low ≤ RBStart ≤ RBStart,High , and
LCRB ≤ NRB
where ceil(x) is the smallest integer greater than or equal to x.
Table 6.2E.3-4: A-MPR for NS_48
	Carrier frequency(MHz)
	Modulation
	A-MPR(dB)

	
	
	Edge RB allocations
	Outer RB allocations
	Inner RB allocation

	5885
	QPSK
	[≤ (9.5 + ΔNote1)]
	[≤ 8.0]
	[≤ 3.5]

	
	16QAM
	
	[≤ 8.0]
	[≤ 3.5]

	
	64QAM
	
	[≤ 8.5]
	[≤ 4.5]

	
	256QAM
	
	[≤ 8.5]
	[≤ 6.0]

	Note1: Δ is 0, 3, and 5 for 60kHz, 30kHz, and 15kHz SCS, respectively. 



Where the following parameters are defined to specify valid RB allocation ranges for Outer and Inner RB allocations:
NRB is the maximum number of RBs for a given Channel bandwidth and sub-carrier spacing defined in Table 5.3.2-1 [3].
RBStart,Low = max(1, floor(NRB /3.5))
where max() indicates the largest value of all arguments and floor(x) is the greatest integer less than or equal to x. 
RBStart,High = NRB – RBStart,Low – LCRB
The RB allocation is an Inner RB allocation if the following conditions are met 
RBStart,Low ≤ RBStart ≤ RBStart,High , and
LCRB ≤ ceil(NRB/3.5)
where ceil(x) is the smallest integer greater than or equal to x. 
An Edge RB allocation is the one for which the RB(s) is (are) allocated at the lowermost or uppermost edge of the channel with LCRB ≤ floor(NRB*0.2) RBs.
The RB allocation is an Outer RB allocation for all other allocations which are not an Inner RB allocation or Edge RB allocation.

The allowed additional Maximum Power Reduction (A-MPR) for the maximum output power for NR V2X physical signal on S-SSB shall be applied the legacy NR Uu requirements in subclause 6.2.3 for the corresponding modulation and transmission bandwidth.

For UE with two transmit antenna connectors in closed-loop spatial multiplexing scheme, the A-MPR values specified in clause 6.2.3 shall apply to the maximum output power specified in Table 6.2E.1-1. The requirements shall be met with the SL MIMO configurations specified in Table 6.2D.1-2. For UE supporting SL MIMO, the maximum output power is measured as the sum of the maximum output power at each UE antenna connector. Unless stated otherwise, an A-MPR of 0 dB shall be used.
For the UE maximum output power modified by A-MPR, the power limits specified in clause 6.2E.4 apply.

6.2E.3.2	A-MPR for power class 3 NR V2X con-current operation
For the inter-band con-current NR V2X operation, the allowed additional maximum power reduction (A-MPR) for the maximum output power shall be applied per each component carrier. The A-MPR requirements in subclause 6.2.3 apply for NR Uu operation in licensed band, and the A-MPR requirements in in subclause 6.2E.3 apply for NR sidelink operation in Band n47.

[bookmark: _Toc29801740][bookmark: _Toc29802164][bookmark: _Toc29802789][6.2E.4	Configured transmitted power for NR V2X]
[The NR V2X UE is allowed to set its configured maximum output power PCMAX,c for carrier f of serving cell c in each slot. The configured maximum output power PCMAX,c is set within the following bounds:
PCMAX_L,f,c ≤  PCMAX,f,c  ≤  PCMAX_H,f,c with
	PCMAX_L,f, c = MIN {PEMAX,c – TC,c,  (PPowerClass – ΔPPowerClass) –– MAX(MAX(MPRc , A-MPRc)+ ΔTIB,c + TC,c + ∆TRxSRS, P-MPRc), PRegulatory,c }
PCMAX_H,f, c = MIN {PEMAX,c,  (PPowerClass– ΔPPowerClass),  PRegulatory,c }
where

- For the total transmitted power PCMAX,c of PSSCH and PSCCH, PEMAX,c is the value given by IE maxTxPower, defined by [TS 38.331], when the UE is not associated with a serving cell on the NR V2X carrier .
-	For PCMAX, S-SSB, PEMAX,c is the value given by the IE maxTxPower in [TS 38.331] when the UE is not associated with a serving cell on the V2X carrier.
- PPowerClass is the maximum UE power specified in Table 6.2.1-1 without taking into account the tolerance specified in the Table 6.2.1-1;
-	 MPRc and A-MPRc for serving cell c are specified in subclause 6.2E.2 and subclause 6.2E.3, respectively;
-	TIB,c, TC,c, ∆TRxSRS, PPoweclass and P-MPRc are specified in subclause 6.2.4 
- PRegulatory,c= 10 dBm when the CEN DSRC tolling system is nearby NR V2X UE; PRegulatory,c= 33 dBm otherwise.

The maximum output power PCMAX,PSSCH and PCMAX,PSCCH are derived from PCMAX,c based on 0dB offset between PSSCH and PSCCH. 
For the measured configured maximum output power PUMAX,c for NR V2X sidelink transmissions non-concurrent with NR uplink transmissions, the same requirement as in subclause 6.2.4 shall be applied.

For NR V2X UE supporting SL MIMO, the transmitted power is configured per each UE.
For NR V2X UE with two transmit antenna connectors in closed-loop spatial amultiplexing scheme, the tolerance is specified in Table 6.2E.4-1. The requirements shall be met with SL MIMO configurations specified in Table 6.2D.1-2.
Table 6.2E.4-1: PCMAX,c tolerance in closed-loop spatial multiplexing scheme
	PCMAX,c
(dBm)
	Tolerance
TLOW(PCMAX_L,c) (dB)
	Tolerance
THIGH(PCMAX_H,c) (dB)

	PCMAX,c = 26
	3.0
	2.0

	23 ≤ PCMAX,c < 26
	3.0
	2.0

	22 ≤ PCMAX,c < 23
	5.0
	2.0

	21 ≤ PCMAX,c < 22
	5.0
	3.0

	20 ≤ PCMAX,c < 21
	6.0
	4.0

	16 ≤ PCMAX,c < 20
	5.0

	11 ≤ PCMAX,c < 16
	6.0

	-40 ≤ PCMAX,c < 11
	7.0



<< Unchanged sections are omitted >>

[bookmark: _Toc21344313][bookmark: _Toc29801799][bookmark: _Toc29802223][bookmark: _Toc29802848]6.3E.3	Transmit ON/OFF time mask for NR V2X
For NR V2X UE, additional requirements on ON/OFF time masks for V2X physical channels and signals are specified in this clause.

6.3E.3.1 	General time mask
The General ON/OFF time mask defines the observation period between the Transmit OFF and ON power and between Transmit ON and OFF power for PSCCH, and PSSCH transmissions in a slot wherein the last symbol is punctured to create a guard period.


[bookmark: _MON_1489221965]Figure 6.3E.3.1-1: General PSCCH/PSSCH time mask for NR V2X UE

6.3E.3.2	S-SSB time mask
The S-PSS/S-SSS/S-PBCH time mask is for NR V2X UE defines the observation period between transmit OFF and ON S-PSS power and between transmit ON PSBCH and OFF power in a slot wherein the last symbol is punctured to create a guard period.
[image: ]
Figure 6.3E.3.2-1: S-SSB time mask for NR V2X UE

For NR V2X UE supporting SL MIMO, the ON/OFF time mask requirements apply at each transmit antenna connector.
For UE with two transmit antenna connectors in closed-loop spatial multiplexing scheme, the general ON/OFF time mask requirements specified in clause 6.3E.3 apply to each transmit antenna connector. The requirements shall be met with the SL MIMO configurations described in clause 6.2D.1.

6.3E.3.3	Transmit ON/OFF time mask for V2X con-current operation
For the inter-band con-current NR V2X operation, the requirements specified in subclause 6.3.3 shall apply for the uplink in licensed band and the requirements specified in subclause 6.3E.3 shall apply for the sidelink in Band n47. 

<< Unchanged sections are omitted >>

6.5.3	Spurious emissions
Spurious emissions are emissions which are caused by unwanted transmitter effects such as harmonics emission, parasitic emissions, intermodulation products and frequency conversion products, but exclude out of band emissions unless otherwise stated. The spurious emission limits are specified in terms of general requirements in line with SM.329 [9] and NR operating band requirement to address UE co-existence.
To improve measurement accuracy, sensitivity and efficiency, the resolution bandwidth may be smaller than the measurement bandwidth. When the resolution bandwidth is smaller than the measurement bandwidth, the result should be integrated over the measurement bandwidth in order to obtain the equivalent noise bandwidth of the measurement bandwidth.
NOTE:	For measurement conditions at the edge of each frequency range, the lowest frequency of the measurement position in each frequency range should be set at the lowest boundary of the frequency range plus MBW/2. The highest frequency of the measurement position in each frequency range should be set at the highest boundary of the frequency range minus MBW/2. MBW denotes the measurement bandwidth defined for the protected band.
6.5.3.1	General spurious emissions
Unless otherwise stated, the spurious emission limits apply for the frequency ranges that are more than FOOB (MHz) in Table 6.5.3.1-1 from the edge of the channel bandwidth. The spurious emission limits in Table 6.5.3.1-2 apply for all transmitter band configurations (NRB) and channel bandwidths.
Table 6.5.3.1-1: Boundary between NR out of band and general spurious emission domain
	Channel bandwidth
	OOB boundary FOOB (MHz) 

	BWChannel 
	BWChannel + 5



Table 6.5.3.1-2: Requirement for general spurious emissions limits
	Frequency Range
	Maximum Level
	Measurement bandwidth
	NOTE

	9 kHz ≤ f < 150 kHz
	-36 dBm
	1 kHz 
	

	150 kHz ≤ f < 30 MHz
	-36 dBm
	10 kHz 
	

	30 MHz ≤ f < 1000 MHz
	-36 dBm
	100 kHz
	

	1 GHz ≤ f < 12.75 GHz
	-30 dBm
	1 MHz
	

	
	-25 dBm
	1 MHz
	3

	12.75 GHz ≤ f < 5th harmonic of the upper frequency edge of the UL operating band in GHz
	-30 dBm
	1 MHz
	1

	12.75 GHz < f < 26 GHz
	-30 dBm
	1 MHz
	2

	NOTE 1:	Applies for Band that the upper frequency edge of the UL Band more than 2.69 GHz
NOTE 2:	Applies for Band that the upper frequency edge of the UL Band more than 5.2 GHz
NOTE 3:	Applies for Band n41, CA configurations including Band n41, and EN-DC configurations that include n41 specified in clause 5.2B of TS 38.101-3 [3] when NS_04 is signalled.



[bookmark: _Toc21344367][bookmark: _Toc29801853][bookmark: _Toc29802277][bookmark: _Toc29802902]6.5.3.2	Spurious emissions for UE co-existence
This clause specifies the requirements for NR bands for coexistence with protected bands.
Table 6.5.3.2-1: Requirements for spurious emissions for UE co-existence
	NR Band
	Spurious emission for UE co-existence

	
	Protected band
	Frequency range (MHz)
	Maximum Level (dBm)
	MBW (MHz)
	NOTE

	n1, n84
	E-UTRA Band 1, 5, 7, 8, 11, 18, 19, 20, 21, 22, 26, 27, 28, 31, 32, 38, 40, 41, 42, 43, 44, 45, 50, 51, 52, 65, 67, 68, 69, 72, 73, 74, 75, 76,
NR Band n78, n79
	FDL_low 
	-
	FDL_high 
	-50
	1
	

	
	NR Band n77
	FDL_low
	-
	FDL_high
	-50
	1
	2

	
	E-UTRA Band 3, 34
	FDL_low
	-
	FDL_high
	-50
	1
	15

	
	Frequency range
	1880
	-
	1895
	-40
	1
	15, 27

	
	Frequency range
	1895
	-
	1915
	-15.5
	5
	15, 26, 27

	
	Frequency range
	1915
	-
	1920
	+1.6
	5
	15, 26, 27

	n2

	E-UTRA Band 4, 5, 10, 12, 13, 14, 17, 24, 26, 27, 28, 29, 30, 41, 42, 48, 50, 51, 53, 66, 70, 71, 74, 85
	FDL_low 
	-
	FDL_high 
	-50
	1
	

	
	E-UTRA Band 2, 25
	FDL_low 
	-
	FDL_high 
	-50
	1
	15

	
	E-UTRA Band 43
	FDL_low 
	-
	FDL_high 
	-50
	1
	2

	n3, n80

	E-UTRA Band 1, 5, 7, 8, 20, 26, 27, 28, 31, 32, 33, 34, 38, 39, 40, 41, 43, 44, 45, 50, 51, 65, 67, 68, 69, 72, 73,74, 75, 76.
NR Band n79
	FDL_low 
	-
	FDL_high
	-50
	1
	

	
	E-UTRA Band 3
	FDL_low
	-
	FDL_high
	-50
	1
	15

	
	E-UTRA Band 11, 18, 19, 21
	FDL_low
	-
	 FDL_high
	-50
	1
	13

	
	E-UTRA Band 22, 42, 52, 
NR Band n77, n78
	FDL_low
	-
	FDL_high
	-50
	1
	2

	
	Frequency range
	1884.5
	-
	1915.7
	-41
	0.3
	13

	n5, n89
	E-UTRA Band 1, 2, 3, 4, 5, 7, 8, 10, 12, 13, 14, 17, 18, 19, 24, 25, 26, 28, 29, 30, 31, 34, 38, 40, 42, 43, 45, 48, 50, 51, 53, 65, 66, 70, 71, 73, 74, 85
	FDL_low
	-
	FDL_high
	-50
	1
	

	
	E-UTRA Band 41, 52
	FDL_low
	-
	FDL_high
	-50
	1
	2

	
	E-UTRA Band 11, 21
	FDL_low
	-
	FDL_high
	-50
	1
	39

	
	Frequency range
	1884.5
	-
	1915.7
	-41
	0.3
	8,39

	n7

	E-UTRA Band 1, 2, 3, 4, 5, 7, 8, 10, 12, 13, 14, 17, 20, 22, 26, 27, 28, 29, 30, 31, 32, 33, 34, 40, 42, 43, 50, 51, 52, 65, 66, 67, 68, 72, 74, 75, 76, 85,
NR Band n77, n78
	FDL_low
	-
	FDL_high
	-50
	1
	

	
	Frequency range
	2570 
	-
	2575
	+1.6
	5
	15, 21, 26

	
	Frequency range
	2575
	-
	2595
	-15.5
	5
	15, 21, 26

	
	Frequency range
	2595
	-
	2620
	-40
	1
	15, 21

	n8, n81

	E-UTRA Band 1, 20, 28, 31, 32, 33, 34, 38, 39, 40, 45, 50, 51, 65, 67, 68, 69, 72, 73, 74, 75, 76
	FDL_low
	-
	FDL_high
	-50
	1
	

	
	E-UTRA band  3, 7, 22, 41, 42, 43, 52,
NR Band n77, n78, n79
	FDL_low
	-
	FDL_high
	-50
	1
	2

	
	E-UTRA 8
	FDL_low
	-
	FDL_high
	-50
	1
	15

	
	E-UTRA Band 11, 21
	FDL_low
	-
	FDL_high
	-50
	1
	

	
	Frequency range
	1884.5
	-
	1915.7
	-41
	0.3
	8

	n12
	E-UTRA Band 2, 5, 13, 14, 17, 24, 25, 26, 27, 30, 41, 48, 50, 51, 53, 71, 74
	FDL_low
	-
	FDL_high
	-50
	1
	

	
	E-UTRA Band 4, 10, 66, 70
	FDL_low
	-
	FDL_high
	-50
	1
	2

	
	E-UTRA Band 12, 85
	FDL_low
	-
	FDL_high
	-50
	1
	15

	n14
	E-UTRA Band 2, 4, 5, 10, 12, 13, 14, 17, 23, 24, 25, 26, 27, 29, 30, 41, 48, 53, 66, 70, 71, 85
	FDL_low
	-
	FDL_high
	-50
	1
	

	
	Frequency range
	769
	-
	775
	-35
	0.00625
	12, 15

	
	Frequency range
	799
	-
	805
	-35
	0.00625
	11, 12, 15

	n18
	E-UTRA Band 1, 3, 11, 21, 34, 42, 65
NR Band n79
	FDL_low
	-
	FDL_high
	-50
	1
	

	
	NR Band n77, n78
	FDL_low
	-
	FDL_high
	-50
	1
	2

	
	Frequency range
	758
	-
	799
	-50
	1
	

	
	Frequency range
	799
	-
	803
	-40
	1
	

	
	Frequency range
	860
	-
	890
	-40
	1
	

	
	Frequency range
	945
	-
	960
	-50
	1
	

	
	Frequency range
	1884.5
	-
	1915.7
	-41
	0.3
	8

	
	Frequency range
	2545
	-
	2575
	-50
	1
	

	
	Frequency range
	2595
	-
	2645
	-50
	1
	

	n20, n82

	E-UTRA Band 1, 3, 7, 8, 22, 31, 32, 33, 34, 40, 42, 43, 50, 51, 65, 67, 68, 72, 74, 75, 76
	FDL_low
	-
	FDL_high
	-50
	1
	

	
	E-UTRA Band 20
	FDL_low
	-
	FDL_high
	-50
	1
	15

	
	E-UTRA Band 38, 42, 69,
NR Band n77, n78
	FDL_low 
	-
	FDL_high
	-50
	1
	2

	
	Frequency range
	758
	-
	788
	-50
	1
	

	n25
	E-UTRA Band 4, 5, 10,12, 13, 14, 17, 24, 26, 27, 28, 29, 30, 41, 42, 48, 53, 66, 70, 71, 85
	FDL_low 
	-
	FDL_high
	-50
	1
	

	
	E-UTRA Band 2
	FDL_low 
	-
	FDL_high
	-50
	1
	15

	
	E-UTRA Band 25
	FDL_low 
	-
	FDL_high
	-50
	1
	15

	
	E-UTRA Band 43
	FDL_low 
	-
	FDL_high
	-50
	1
	2

	n28, n83

	E-UTRA Band 1, 4, 10, 22, 32, 42, 43, 50, 51, 52, 65, 66, 73, 74, 75, 76,
NR Band n77, n78
	FDL_low
	-
	FDL_high
	-50
	1
	2

	
	E-UTRA Band 1
	FDL_low
	-
	FDL_high
	-50
	1
	19, 25

	
	E-UTRA Band 2, 3, 5, 7, 8, 18, 19, 20, 25, 26, 27, 31, 34, 38, 40, 41, 66, 72,
NR Band n79
	FDL_low
	-
	FDL_high
	-50
	1
	

	
	E-UTRA Band 11, 21
	FDL_low
	-
	FDL_high
	-50
	1
	19, 24

	
	Frequency range
	470
	-
	694
	-42
	8
	15, 35

	
	Frequency range
	470
	-
	710
	-26.2
	6
	34

	
	Frequency range
	662
	-
	694
	-26.2
	6
	15

	
	Frequency range
	758
	-
	773
	-32
	1
	15

	
	Frequency range
	773
	-
	803
	-50
	1
	

	
	Frequency range
	1884.5
	-
	1915.7
	-41
	0.3
	8, 19

	n30
	E-UTRA Band 2, 4, 5, 7, 10, 12, 13, 14, 17, 24, 25, 26, 27, 29, 30, 38, 41, 48, 53, 66, 70, 71, 85
	FDL_low 
	-
	FDL_high
	-50
	1
	

	n34
	E-UTRA Band 1, 3, 7, 8, 11, 18, 19, 20, 21, 22, 26, 28, 31, 32, 33, 38,39, 40, 41, 42, 43, 44, 45, 50, 51, 52, 65, 67, 69, 72, 74, 75, 76,
NR Band n78, n79
	FDL_low
	-
	FDL_high
	-50
	1
	5

	
	NR Band n77
	FDL_low
	-
	FDL_high
	-50
	1
	2

	
	Frequency range
	1884.5
	-
	1915.7
	-41
	0.3
	8

	n38

	E-UTRA Band 1, 2, 3, 4, 5, 8, 10, 12, 13, 14, 17, 20, 22, 27, 28, 29, 30, 31, 32, 33, 34, 40, 42, 43, 50, 51, 52, 65, 66, 67, 68, 72, 74, 75, 76, 85
	FDL_low
	-
	FDL_high
	-50
	1
	

	
	Frequency range
	2620
	-
	2645
	-15.5
	5
	15, 22, 26

	
	Frequency range
	2645
	-
	2690
	-40
	1
	15, 22

	n39
	E-UTRA Band 1, 8, 22, 26, 34, 40, 41, 42, 44, 45, 50, 51, 52, 74,
NR Band n79
	FDL_low
	-
	FDL_high
	-50
	1
	

	
	NR Band n77, n78
	FDL_low
	-
	FDL_high
	-50
	1
	2

	
	Frequency range
	1805
	-
	1855
	-40
	1
	33

	
	Frequency range
	1855
	-
	1880
	-15.5
	5
	15, 26, 33

	n40
	E-UTRA Band 1, 3, 5, 7, 8, 20, 22, 26, 27, 28, 31, 32, 33, 34, 38, 39, 42, 43, 44, 45, 50, 51, 52, 65, 67, 68, 69, 72, 74, 75, 76,
NR Band n77, n78
	FDL_low
	-
	FDL_high
	-50
	1
	

	
	NR Band n79
	FDL_low
	-
	FDL_high
	-50
	1
	2

	n41

	E-UTRA Band 1, 2, 3, 4, 5, 8, 10, 12, 13, 14, 17, 24, 25, 26, 27, 28, 29, 30, 34, 39, 42, 44, 45, 48, 50, 51, 52, 65, 66, 70, 71, 73, 74, 85, 
NR Band n77, n78
	FDL_low
	-
	FDL_high
	-50
	1
	

	
	NR Band n79
	FDL_low
	-
	FDL_high
	-50
	1
	2

	
	E-UTRA Band 9, 11, 18, 19, 21
	FDL_low
	-
	FDL_high
	-50
	1
	30

	
	Frequency range
	1884.5
	
	1915.7
	-41
	0.3
	8, 30

	n47
	E-UTRA Band 1, 3, 5, 7, 8, 22, 26, 28, 34, 39, 40, 41, 42, 44, 45, 47, 65, 68, 72, 73
	FDL_low 
	-
	FDL_high
	-50
	1
	

	
	NR Band n47, n77, n78, n79
	FDL_low 
	-
	FDL_high
	-50
	1
	

	
	Frequency range
	5925
	-
	5950
	-30 EIRP
	1
	43,44,45

	
	Frequency range
	5815
	-
	5855
	-30 EIRP
	1
	43,45,46

	n48
	E-UTRA Band 2, 4, 5, 12, 13, 14, 17, 24, 25, 26, 29, 30, 41, 50, 51, 66, 70, 71, 74, 85 
	FDL_low
	-
	FDL_high
	-50
	1
	

	n50
	E-UTRA Band 1, 2, 3, 4, 5, 7, 8, 12, 13, 17, 20, 26, 28, 29, 31, 34, 38, 39, 40, 41, 42, 43, 48, 65, 66, 67, 68
	FDL_low 
	-
	FDL_high
	-50
	1
	

	n51
	E-UTRA Band 1, 2, 3, 4, 5, 7, 8, 12, 13, 17, 20, 26, 28, 29, 31, 34, 38, 39, 40, 41, 42, 43, 48, 52, 65, 66, 67, 68, 85
	FDL_low
	-
	FDL_high
	-50
	1
	

	n65
	E-UTRA Band 1, 3, 5, 7, 8, 11, 18, 19, 20, 21, 22, 26, 27, 28, 31, 32, 38, 40, 41, 42, 43, 50, 51, 65, 68, 69, 72, 74, 75, 76,
NR Band n78, n79
	FDL_low 
	-
	FDL_high 
	-50
	1
	

	
	NR Band n77
	FDL_low
	-
	FDL_high
	-50
	1
	2

	
	E-UTRA Band 34
	FDL_low
	-
	FDL_high
	-50
	1
	15

	
	Frequency range
	1884.5
	-
	1915.7
	-41
	0.3
	8

	
	Frequency range
	1900
	-
	1915
	-15.5
	5
	15, 26, 27

	
	Frequency range
	1915
	-
	1920
	+1.6
	5
	15, 26, 27

	n66, n86

	E-UTRA Band 2, 4, 5, 7, 10, 12, 13, 14, 17, 25, 26, 27, 28, 29, 30, 38, 41, 43, 50, 51, 53, 66, 70, 71, 74, 85
	FDL_low 
	-
	FDL_high
	-50
	1
	

	
	E-UTRA Band 42, 48
	FDL_low
	-
	FDL_high
	-50
	1
	2

	n70
	E-UTRA Band 2, 4, 5, 10, 12, 13, 14, 17, 24, 25, 26, 29, 30, 41, 48, 66, 70, 71, 85
	FDL_low 
	-
	FDL_high
	-50
	1
	

	n71

	E-UTRA Band 4, 5, 12, 13, 14, 17, 24, 26, 30, 48, 53, 66, 85
	FDL_low 
	-
	FDL_high
	-50
	1
	

	
	E-UTRA Band 2, 25, 41, 70
	FDL_low
	-
	FDL_high
	-50
	1
	2

	
	E-UTRA Band 29
	FDL_low
	-
	FDL_high
	-38
	1
	15

	
	E-UTRA Band 71
	FDL_low 
	-
	FDL_high
	-50
	1
	15

	n74

	E-UTRA Band 1, 2, 3, 4, 5, 7, 8, 12, 13, 17, 18, 19, 20, 26, 28, 29, 31, 34, 38, 39, 40, 41, 42, 43, 48, 52, 65, 66, 67, 68, 85
	FDL_low 
	-
	FDL_high
	-50
	1
	

	
	Frequency range
	1884.5
	-
	1915.7
	-41
	0.3
	8

	
	Frequency range
	1400
	-
	1427
	-32
	27
	15, 41

	
	Frequency range
	1475
	-
	1488
	-50
	1
	42

	
	Frequency range
	1488
	-
	1518
	-50
	1
	15

	n77, n78
	E-UTRA Band 1, 3, 5, 7, 8, 11, 18, 19, 20, 21, 26, 28, 34, 39, 40, 41, 65
	FDL_low 
	-
	FDL_high
	-50
	1
	

	
	Frequency range
	1884.5
	-
	1915.7
	-41
	0.3
	8

	n79
	E-UTRA Band 1, 3, 5, 8, 11, 18, 19, 21, 28, 34, 39, 40, 41, 42, 65
	FDL_low 
	-
	FDL_high
	-50
	1
	

	
	Frequency range
	1884.5
	-
	1915.7
	-41
	0.3
	8

	n95
	E-UTRA Band 1, 3 , 5, 8, 39, 40, 41,
NR Band n78, n79
	FDL_low
	-
	FDL_high
	-50
	1
	5

	
	NR Band n77
	FDL_low
	-
	FDL_high
	-50
	1
	2

	
	Frequency range
	1884.5
	-
	1915.7
	-41
	0.3
	8

	NOTE 1:	FDL_low and FDL_high refer to each frequency band specified in Table 5.2-1 in TS 38.101-1 or Table 5.5-1 in TS 36.101
NOTE 2:	As exceptions, measurements with a level up to the applicable requirements defined in Table 6.5.3.1-2 are permitted for each assigned NR carrier used in the measurement due to 2nd, 3rd, 4th or 5th harmonic spurious emissions. Due to spreading of the harmonic emission the exception is also allowed for the first 1 MHz frequency range immediately outside the harmonic emission on both sides of the harmonic emission. This results in an overall exception interval centred at the harmonic emission of (2 MHz + N x LCRB x RBsize kHz), where N is 2, 3, 4, 5 for the 2nd, 3rd, 4th or 5th harmonic respectively. The exception is allowed if the measurement bandwidth (MBW) totally or partially overlaps the overall exception interval.
NOTE 3:	15 kHz SCS is assumed when RB is mentioned in the note when channel bandwidth is less than or equal to 50 MHz, lowest SCS is assumed when channel bandwidth is larger than 50 MHz. The transmission bandwidth in terms of RB position and range is not limited to 15 kHz SCS and shall scale with SCS accordingly.
NOTE 4:	Void
NOTE 5:	For non-synchronised TDD operation to meet these requirements some restriction will be needed for either the operating band or protected band
NOTE 6:	N/A
NOTE 7:	Void
NOTE 8:	Applicable when co-existence with PHS system operating in 1884.5 - 1915.7 MHz.
NOTE 9:	Void
NOTE 10:	Void
NOTE 11:	Void
NOTE 12:	The emissions measurement shall be sufficiently power averaged to ensure a standard deviation < 0.5 dB
NOTE 13:	This requirement applies for 5, 10, 15 and 20 MHz NR channel bandwidth allocated within 1744.9 MHz and 1784.9 MHz.
NOTE 14:	Void
NOTE 15:	These requirements also apply for the frequency ranges that are less than FOOB (MHz) in Table 6.5.3.1-1 from the edge of the channel bandwidth.
NOTE 16:	Void
NOTE 17:	Void
NOTE 18:	Void
NOTE 19:	Applicable when the assigned NR carrier is confined within 718 MHz and 748 MHz and when the channel bandwidth used is 5 or 10 MHz.
NOTE 20:	Void
NOTE 21:	This requirement is applicable for any channel bandwidths within the range 2500 - 2570 MHz with the following restriction: for carriers of 15 MHz bandwidth when carrier centre frequency is within the range 2560.5 - 2562.5 MHz and for carriers of 20 MHz bandwidth when carrier centre frequency is within the range 2552 - 2560 MHz the requirement is applicable only for an uplink transmission bandwidth less than or equal to 54 RB.
NOTE 22:	This requirement is applicable for power class 3 UE for any channel bandwidths within the range 2570 - 2615 MHz with the following restriction: for carriers of 15 MHz bandwidth when carrier centre frequency is within the range 2605.5 - 2607.5 MHz and for carriers of 20 MHz bandwidth when carrier centre frequency is within the range 2597 - 2605 MHz the requirement is applicable only for an uplink transmission bandwidth less than or equal to 54 RB.  For power class 2 UE for any channel bandwidths within the range 2570 - 2615 MHz, NS_44 shall apply. For power class 2 or 3 UE for carriers with channel bandwidth overlapping the frequency range 2615 - 2620 MHz the requirement applies with the maximum output power configured to +19 dBm in the IE P-Max.
NOTE 23:	Void
NOTE 24:	As exceptions, measurements with a level up to the applicable requirement of -38 dBm/MHz is permitted for each assigned NR carrier used in the measurement due to 2nd harmonic spurious emissions. An exception is allowed if there is at least one individual RB within the transmission bandwidth (see Figure 5.3.1-1) for which the 2nd harmonic totally or partially overlaps the measurement bandwidth (MBW).
NOTE 25:	As exceptions, measurements with a level up to the applicable requirement of -36 dBm/MHz is permitted for each assigned NR carrier used in the measurement due to 3rd harmonic spurious emissions. An exception is allowed if there is at least one individual RB within the transmission bandwidth (see Figure 5.3.1-1) for which the 3rd harmonic totally or partially overlaps the measurement bandwidth (MBW).
NOTE 26: For these adjacent bands, the emission limit could imply risk of harmful interference to UE(s) operating in the protected operating band.
NOTE 27:	This requirement is applicable for any channel bandwidths within the range 1920 - 1980 MHz with the following restriction: for carriers of 15 MHz bandwidth when carrier centre frequency is within the range 1927.5 - 1929.5 MHz and for carriers of 20 MHz bandwidth when carrier centre frequency is within the range 1930 - 1938 MHz the requirement is applicable only for an uplink transmission bandwidth less than or equal to 54 RB.
NOTE 28:	Void
NOTE 29:	Void
NOTE 30:	This requirement applies when the NR carrier is confined within 2545 – 2575 MHz or 2595 – 2645 MHz and the channel bandwidth is 10 or 20 MHz
NOTE 31:	Void
NOTE 32:	Void
NOTE 33:	This requirement is only applicable for carriers with bandwidth confined within 1885-1920 MHz (requirement for carriers with at least 1RB confined within 1880 - 1885 MHz is not specified). This requirement applies for an uplink transmission bandwidth less than or equal to 54 RB for carriers of 15 MHz bandwidth when carrier center frequency is within the range 1892.5 - 1894.5 MHz and for carriers of 20 MHz bandwidth when carrier center frequency is within the range 1895 - 1903 MHz. For 25 MHz, 30 MHz, and 40 MHz channel bandwidths, NS_45 shall apply.
NOTE 34:	This requirement is applicable for 5 and 10 MHz NR channel bandwidth allocated within 718-728 MHz. For carriers of 10 MHz bandwidth, this requirement applies for an uplink transmission bandwidth less than or equal to 30 RB with RBstart > 1 and RBstart < 48.
NOTE 35:	This requirement is applicable in the case of a 10 MHz NR carrier confined within 703 MHz and 733 MHz, otherwise the requirement of -25 dBm with a measurement bandwidth of 8 MHz applies.
NOTE 36:	Void
NOTE 37:	Void
NOTE 38:	Void
NOTE 39:	Void
NOTE 40: Void
NOTE 41:	Applicable for cases and when the lower edge of the assigned NR UL channel bandwidth frequency is greater than or equal to 1427 MHz + the channel BW assigned for 5 and 10 MHz bandwidth, and when the lower edge of the assigned NR UL channel bandwidth frequency is greater than or equal to 1440 MHz for 15 and 20 MHz bandwidth.
NOTE 42:	Applicable for 5 MHz bandwidth, and when the upper edge of the assigned NR UL channel bandwidth frequency is less than or equal to 1467 MHz assigned for 10 MHz bandwidth, and when the upper edge of the assigned NR UL channel bandwidth frequency is less than or equal to 1463.8 MHz for 15 MHz bandwidth, and when the upper edge of the assigned NR UL channel bandwidth frequency is less than or equal to 1460.8 MHz for 20 MHz bandwidth.
NOTE 43:	Applicable when NS_33 or NS_34 or NS_48 is configured by the pre-configured radio parameters.
NOTE 44:	In the frequency range x-5950MHz, SE requirement of -30dBm/MHz should be applied; where x = max (5925, fc + 15), where fc is the channel centre frequency.
NOTE 45:	The EIRP requirement is converted to conducted requirement depend on the supported post antenna connector gain Gpost connector declared by the UE following the principle described in annex I in [11].
NOTE 46:    Resolution BW is 10% of the measurement BW and the result should be integrated to achieve the measurement bandwidth. The sweep time shall be set larger than (symbol length)*(number of points in sweep) to improve the measurement accuracy.



NOTE:	To simplify Table 6.5.3.2-1, E-UTRA band numbers are listed for bands which are specified only for E-UTRA operation or both E-UTRA and NR operation. NR band numbers are listed for bands which are specified only for NR operation.
When "NS_33" or “NS_34” or “NS_48” is configured from pre-configured radio parameters or the cell and the indication from upper layers has indicated that the UE is within the protection zone of CEN DSRC devices or HDR DSRC devices, the power of any NR V2X UE emission shall fulfil either one of the two set of conditions.
Table 6.5.3.2-2: Requirements for spurious emissions to protect CEN DSRC for NR V2X UE
	
	Maximum Transmission Power (dBm EIRP)
	Emission Limit in Frequency Range 5795-5815 (dBm/MHz EIRP)

	Condition 1
	10
	-65

	Condition 2
	10
	-45



<< Unchanged sections are omitted >>

[bookmark: _Toc21344365][bookmark: _Toc29801851][bookmark: _Toc29802275][bookmark: _Toc29802900]6.5E.3	Spurious emissions for NR V2X
[bookmark: _Toc21344366][bookmark: _Toc29801852][bookmark: _Toc29802276][bookmark: _Toc29802901]6.5E.3.1	General spurious emissions
When UE is configured for NR V2X sidelink transmissions non-concurrent with NR uplink transmissions for NR V2X operating bands specified in Table Table 5.2E-1, the general spurious emission requirements in subclause 6.5.3.1 apply for NR V2X sidelink transmission.
For NR V2X UE with two transmit antenna connectors in closed-loop spatial multiplexing scheme, the requirements specified for single carrier shall apply to each transmit antenna connector. The requirements shall be met with the SL MIMO configurations described in clause 6.2D.1.
6.5E.3.2	Spurious emissions for UE co-existence
When UE is configured for NR V2X sidelink transmissions non-concurrent with NR uplink transmissions for NR V2X operating bands specified in Table Table 5.2E-1, the requirements in subclause 6.5.3.2 apply for NR V2X sidelink transmission.
For NR V2X UE with two transmit antenna connectors in closed-loop spatial multiplexing scheme, the requirements specified for single carrier shall apply to each transmit antenna connector. The requirements shall be met with the SL MIMO configurations described in clause 6.2D.1.
6.5E.3.3 	Spurious emissions for UE co-existence for V2X con-current operation
For the inter-band con-current NR V2X operation, the UE-coexistence requirements in Table 6.5E.3.1.1-1 apply for the corresponding inter-band con-current operation with transmission assigned to both uplink in licensed band and sidelink in Band n47.
Table 6.5E.3.1.1-1: Requirements for inter-band con-current V2X operation
	V2X con-current operating band cofiguration
	Spurious emission 

	
	Protected band
	Frequency range (MHz)
	Maximum Level (dBm)
	MBW (MHz)
	NOTE

	V2X_n71A-n47A
	E-UTRA Band 5, 26, 53
	FDL_low
	- 
	FDL_high
	-50
	1
	

	
	E-UTRA Band 41
	FDL_low 
	-
	FDL_high
	-50
	1
	1

	
	NR Band n5, n47, n71
	FDL_low 
	-
	FDL_high
	-50
	1
	

	
	Frequency range
	5925
	-
	5950
	-30
	1
	3, 4

	
	Frequency range
	5815
	-
	5855
	-30
	1
	3

	NOTE 1:	As exceptions, measurements with a level up to the applicable requirements defined in Table 6.6.3.1-2 are permitted for each assigned E-UTRA carrier used in the measurement due to 2nd, 3rd, 4th [or 5th] harmonic spurious emissions. In case the exceptions are allowed due to spreading of the harmonic emission the exception is also allowed for the first 1 MHz frequency range immediately outside the harmonic emission on both sides of the harmonic emission. This results in an overall exception interval centred at the harmonic emission of (2MHz + N x LCRB x 180kHz), where N is 2, 3 or 4 for the 2nd, 3rd or 4th harmonic respectively. The exception is allowed if the measurement bandwidth (MBW) totally or partially overlaps the overall exception interval.
NOTE 2:	These requirements also apply for the frequency ranges that are less than FOOB (MHz) in Table 6.6.3.1-1 and Table 6.6.3.1A-1 from the edge of the aggregated channel bandwidth.
NOTE 3: Applicable when NS_33 is configured by the pre-configured radio parameters for power class 3 V2X UE.
NOTE 4: In the frequency range x-5950MHz, SE requirement of -30dBm/MHz should be applied; where x = max (5925, fc + 15), where fc is the channel centre frequency.




<< Unchanged sections are omitted >>
7.3E	Reference sensitivity for NR V2X
[bookmark: _Toc21344433][bookmark: _Toc29801920][bookmark: _Toc29802344][bookmark: _Toc29802969]7.3E.1	General
The reference sensitivity power level PREFSENS_V2X is the minimum mean power applied to each one of the UE antenna ports for V2X UE, at which the throughput shall meet or exceed the requirements for the specified reference measurement channel.
[bookmark: _Toc21344451][bookmark: _Toc29801939][bookmark: _Toc29802363][bookmark: _Toc29802988]7.3E.2	Minimum requirements
When UE is configured for NR V2X reception non-concurrent with NR uplink transmissions for NR V2X operating bands specified in Table 5.2E-1, the throughput shall be ≥ 95% of the maximum throughput of the reference measurement channels as specified in Annexes A.x.x with parameters specified in Table 7.3E.2-1.
Table 7.3E.2-1: Reference sensitivity of NR V2X Bands (PC5)
	
	
	Channel bandwidth / PREFSENS_V2X(dBm)

	NR V2X
Band
	SCS
kHz
	10 MHz
	20 MHz
	30 MHz
	40 MHz
	Duplex
Mode

	n38
	15
	-96.8
	-93.8
	
	-90.6
	TDD

	
	30
	-97.1
	-94.0
	
	-90.7
	TDD

	
	60
	-97.5
	-94.2
	
	-90.9
	TDD

	n47
	15
	-92.8
	-89.7
	-87.9
	-86.6
	TDD

	
	30
	-93.1
	-89.9
	-88.0
	-86.7
	TDD

	
	60
	-93.5
	-90.1
	-88.1
	-86.9
	TDD

	NOTE 1:	Reference measurement channel is defined in A.x.x.
NOTE 2:	The signal power is specified per antenna port.



Table 7.3E.2-2: Sidelink TX configuration for reference sensitivity of NR V2X Bands (PC5)
	NR operating Band / SCS/ Channel bandwidth / NRB / Duplex mode

	NR V2X Band
	SCS (kHz)
	10 MHz
(dBm)
	20 MHz
(dBm)
	30 MHz
(dBm)
	40 MHz
(dBm)
	Duplex Mode

	n38
	15
	52
	106
	
	216
	TDD

	
	30
	24
	51
	
	106
	

	
	60
	11
	24
	
	51
	

	n47
	15
	52
	106
	160 
	216
	TDD

	
	30
	24
	51
	78
	106
	

	
	60
	11
	24
	38
	51
	



7.3E.3	Reference sensitivity power level for V2X con-current operation
When UE is configured for NR V2X reception on V2X carrier con-current with NR uplink and downlink, NR V2X sidelink throughput for the carrier shall be ≥ 95% of the maximum throughput of the reference measurement channels as specified in Annexes [TBD] with parameters specified in Table 7.3E.3-1. Also the NR downlink throughput shall be ≥ 95% of the maximum throughput of the reference measurement channels as specified in Annexes A.3.
For the inter-band con-current NR V2X operation, and the UE also supports a NR downlink inter-band con-current configuration in Table 7.3E.3-2, the minimum requirement for reference sensitivity shall be increased by the amount given in ΔRIB,c in Table 7.3E.3-2 for the corresponding NR V2X inter-band combinations.
Table 7.3E.3-1: Reference sensitivity for V2X Communication QPSK PREFSENS
	Inter-band V2X reception
	Channel bandwidth

	NR V2X Band
	NR band
	NR Band
	SCS (kHz)
	5 MHz
(dBm)
	10 MHz
(dBm)
	15 MHz
(dBm)
	20 MHz
(dBm)
	30 MHz
(dBm)
	40 MHz (dBm)
	Duplex Mode

	n47
	n71
	n71
	15
	-97.2
	-94.0
	-91.6
	-86.0
	
	
	FDD

	
	
	
	30
	
	-94.3
	-91.9
	-87.4
	
	
	

	
	
	
	60
	
	
	
	
	
	
	

	
	
	n47
	15
	
	-92.8
	
	-89.7
	-87.9
	-86.6
	TDD

	
	
	
	30
	
	-93.1
	
	-89.9
	-88.0
	-86.7
	

	
	
	
	60
	
	-93.5
	
	-90.1
	-88.1
	-86.9
	



Table 7.3E.3-2: ΔRIB,c (two bands)
	V2X inter-band con-current band Combination
	NR Band
	ΔRIB,c [dB]

	V2X_n71-n47
	n71
	0



The reference sensitivity is defined to be met with NR uplink assigned to one band (that differs from the V2X operating band) and all NR downlink carriers active. The NR uplink resource blocks shall be located as close as possible to NR V2X operating band but confined within the transmission bandwidth configuration for the channel. The uplink configuration for the NR operating band is specified in Table 7.3E.3-3 and 7.3E.3-4. The REFSENS of Uu downlink and PC5 sidelink will be tested at the same time.
Table 7.3E.3-3: Uplink configuration for REFSENS of NR V2X Bands (PC5)
	Inter-band NR V2X con-current band configuration
	NR UL band / SCS / Channel BW / NRB / Duplex mode

	NR V2X band (PC5)
	NR V2X band (Uu)
	NR V2X UL band (Uu)
	SCS (kHz)
	Channel Bandwidth (MHz)
	NRB 
	Duplex Mode

	n47
	n71
	n71
	15
	10
	52
	FDD

	
	
	
	30
	10
	24
	

	
	
	
	60
	10
	11
	



Table 7.3E.3-4: Sidelink TX configuration for REFSENS of NR V2X Bands (Uu)
	Inter-band NR V2X con-current band configuration
	NR UL band / SCS / Channel BW / NRB / Duplex mode

	NR V2X band (PC5)
	NR V2X band (Uu)
	NR V2X band (PC5)
	SCS(kHz)
	Channel Bandwidth (MHz)
	NRB 
	Duplex Mode

	n47
	n71
	n47
	15
	10
	52
	TDD

	
	
	
	30
	10
	24
	

	
	
	
	60
	10
	11
	



<< Unchanged sections are omitted >>
[bookmark: _Toc21344457][bookmark: _Toc29801945][bookmark: _Toc29802369][bookmark: _Toc29802994]7.4E	Maximum input level for NR V2X
Maximum input level is defined as the maximum mean power received at the UE antenna port, at which the specified relative throughput shall meet or exceed the minimum requirements for the specified reference measurement channel. The throughput shall be ≥ 95 % of the maximum throughput of the reference measurement channels as specified in Annexs A.x.x and A.x.x with parameters specified in Table 7.4E-1.
Table 7.4E-1: Maximum input level of NR V2X
	Rx Parameter
	Units 
	Channel bandwidth

	
	
	10 MHz
	20 MHz
	30 MHz
	40 MHz

	Power in Transmission Bandwidth Configuration
	dBm
	-251
	-251
	-251
	-251

	
	
	-222
	-222
	-222
	-222

	NOTE 1:	Reference measurement channel is FFS for 64 QAM.
NOTE 2:	Reference measurement channel is FFS for 256 QAM.



[bookmark: _Toc29802996][bookmark: _Toc29802371][bookmark: _Toc29801947][bookmark: _Toc21344459]7.4E.1	Maximum input level for V2X con-current operation
For the inter-band con-current NR V2X operation, the requirements specified in subclause 7.4E shall apply for the NR sidelink reception in Band n47 and the requirements specified in subclause 7.4 shall apply for the NR downlink reception in licensed band while all downlink carriers are active.

<< End of changes >>
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