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[bookmark: _Toc368026310]<Start of Change>
[bookmark: _Toc21351484][bookmark: _Toc29807066]3.3	Abbreviations
For the purposes of the present document, the abbreviations given in 3GPP TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in 3GPP TR 21.905 [1].
ACLR	Adjacent Channel Leakage Ratio
ACS	Adjacent Channel Selectivity
A-MPR	Additional Maximum Power Reduction
BCS	Bandwidth Combination Set
CA	Carrier Aggregation
CC	Component Carrier
DC	Dual Connectivity
EIRP	Equivalent Isotropically Radiated Power
EN-DC	E-UTRA/NR DC
EVM	Error Vector Magnitude
FDM	Frequency Division Multiplexing
FR	Frequency Range
ENBW	The aggregated bandwidth of an E-UTRA sub-block and an adjacent NR sub-block
ITS	Intelligent Transportation System
ITU-R	Radiocommunication Sector of the International Telecommunication Union
MBW	Measurement bandwidth defined for the protected band
MPR	Allowed maximum power reduction
MSD	Maximum Sensitivity Degradation
MCG	Master Cell Group
NR	New Radio
NS	Network Signalling
NSA	Non-Standalone, a mode of operation where operation of an other radio is assisted with an other radio
OOB	Out-of-band
OOBE	Out-of-band emission
OTA	Over The Air
PRB	Physical Resource Block
PSCCH	Physical Sidelink Control CHannel
PSSCH	Physical Sidelink Shared CHannel 
RE	Resource Element
REFSENS	Reference Sensitivity
RF	Radio Frequency
Rx	Receiver
SCG	Secondary Cell Group
SCS	Subcarrier spacing
SEM	Spectrum Emission Mask
SL	Sidelink
SUL	Supplementary uplink
TDM	Time Division Multiplex
Tx	Transmitter
UE	User Equipment
UL MIMO	Up Link Multiple Antenna transmission
ULSUP	Uplink sharing from UE perspective
V2X	Vehicle to Everything
[bookmark: _Toc21351485][bookmark: _Toc29807067]4	General
[bookmark: _Toc21351486][bookmark: _Toc29807068]4.1	Relationship between minimum requirements and test requirements
The present document is interwork specification for NR UE, covering RF characteristics and minimum performance requirements. Conformance to the present specification is demonstrated by fulfilling the test requirements specified in the conformance specification 3GPP TS 38.521-3 [5].
The Minimum Requirements given in this specification make no allowance for measurement uncertainty. The test specification TS 38.521-3 [5] defines test tolerances. These test tolerances are individually calculated for each test. The test tolerances are used to relax the minimum requirements in this specification to create test requirements. For some requirements, including regulatory requirements, the test tolerance is set to zero.
The measurement results returned by the test system are compared - without any modification - against the test requirements as defined by the shared risk principle.
The shared risk principle is defined in Recommendation ITU‑R M.1545 [6].
[bookmark: _Toc21351487][bookmark: _Toc29807069]4.2	Applicability of minimum requirements
a)	In this specification the Minimum Requirements are specified as general requirements and additional requirements. Where the Requirement is specified as a general requirement, the requirement is mandated to be met in all scenarios
b)	For specific scenarios for which an additional requirement is specified, in addition to meeting the general requirement, the UE is mandated to meet the additional requirements.
c)	The spurious emissions power requirements are for the long-term average of the power. For the purpose of reducing measurement uncertainty it is acceptable to average the measured power over a period of time sufficient to reduce the uncertainty due to the statistical nature of the signal
d)	Terminal that supports EN-DC configuration shall meet E-UTRA requirements as specified in TS 36.101 [4] and NR requirements as in TS 38.101-1 [2] and TS 38.101-2 [3] unless otherwise specified in this specification
e)	All the requirements for intra-band contiguous and non-contiguous EN-DC apply under the assumption of the same uplink-downlink and special subframe configurations in the E-UTRA and slot format indicated by UL-DL-configurationCommon and UL-DL-configurationDedicated in the NR for the EN-DC.
f)	For EN-DC combinations with CA configurations for E-UTRA and/or NR, all the requirements for E-UTRA and/or NR all the requirements for E-UTRA and/or NR intra-band contiguous and non-contiguous CA apply under the assumption of the same slot format indicated by UL-DL-configurationCommon and UL-DL-configurationDedicated in the PSCell and SCells for NR and the same uplink-downlink and special subframe configurations in Pcell and SCells for E-UTRA.
A terminal which supports an EN-DC configuration shall support:
If any subsets of the EN-DC configuration do not specify its own bandwidth combination sets in 5.3B, then the terminal shall support the same E-UTRA bandwidth combination sets it signals the support for in E-UTRA CA configuration part of E-UTRA – NR DC and shall support the same NR bandwidth combination sets it signals the support for in NR CA configuration part of E-UTRA – NR DC.
Else if one of the subsets of the EN-DC configuration specify its own bandwidth combination sets in 5.3B, then the terminal shall support a product set of channel bandwidth for each band specified by E-UTRA bandwidth combination sets, NR bandwidth combination sets, and EN-DC bandwidth combination sets it singnals the support.A terminal which supports an inter-band EN-DC configuration with a certain UL configuration shall support the all lower order DL configurations of the lower order EN-DC combinations, which have this certain UL configuration and the fallbacks of this UL configuration.
A terminal which supports CA or DC configurations, which include FR2 intra-band CA combinations with multiple subblocks, where at least one of the subblocks consists of a contiguous CA combination, is not required to support all possible fallback combinations but can directly fall back to a single FR2 carrier. Deactivating carriers within the CA or DC combination is still possible.
Terminal that supports inter-band NR-DC between FR1 and FR2 configuration shall meet the requirements for corresponding CA configuration (suffix A), unless otherwise specified.
[bookmark: _Toc21351488][bookmark: _Toc29807070][bookmark: _Hlk507568886]4.3	Specification suffix information
Unless stated otherwise the following suffixes are used for indicating at 2nd level clause, shown in Table 4.3-1.
Table 4.3-1: Definition of suffixes
	Clause suffix
	Variant

	None
	Single Carrier

	A
	Carrier Aggregation (CA) between FR1 and FR2

	B
	Dual-Connectivity (DC) with and without SUL including UL sharing from UE perspective, inter-band NR DC between FR1 and FR2

	D
	UL MIMO

	E
	NR V2X



[bookmark: _Toc21351489][bookmark: _Toc29807071]5	Operating bands and channel arrangement
<Next Change>
5.2E	Operating bands for V2X
5.2E.1	Intra-band V2X bands
NR V2X operation is designed to operate concurrent with E-UTRA uplink/downlink or sidelink on the operating bands combinations listed in Table 5.2E.1-1. 
Table 5.2E.1-1: Intra-band V2X operating bands
	V2X con-current operating band
	E-UTRA  or NR Band
	Interface

	V2X_47_n471
	47
	PC5

	
	n47
	PC5

	NOTE 1:	Only single switched SL is supported.



5.2E.2	Inter-band V2X bands
NR V2X operation is designed to operate concurrent with E-UTRA uplink/downlink on the operating bands combinations listed in Table 5.2E.2-1.
Table 5.2E.2-1: Inter-band con-current V2X operating bands
	E-UTRA-NR V2X Band Combination
	E-UTRA  or NR Band
	Interface

	V2X_20_n38
	20
	Uu

	
	n38
	PC5

	V2X_47_n71
	47
	PC5

	
	n71
	Uu

	V2X_71_(n) 471
	71
	Uu

	
	47
	PC5

	
	n47
	PC5

	NOTE 1:	Only single switched SL is supported.




[bookmark: _Toc21340726][bookmark: _Toc29805173]5.3	UE Channel bandwidth
[bookmark: _Toc21351503][bookmark: _Toc29807085]5.3A	UE Channel bandwidth for CA
[bookmark: _Toc21351504][bookmark: _Toc29807086]5.3A.1	Inter-band CA between FR1 and FR2
For inter-band NR CA between FR1 and FR2, a carrier aggregation configuration is a combination of operating bands, each supporting a carrier aggregation bandwidth class as specified in clause 5.3A.5 of TS 38.101-1 [2] and clause 5.3A.4 of TS 38.101-2 [3] independently.
<Next Change>
[bookmark: _Toc21340736][bookmark: _Toc29805183]5.3E	UE Channel bandwidth for V2X
The requirements specified in clause 5.3B are applicable to NR V2X UE. 
[bookmark: _Toc29807088]5.3E.1	Intra-band contiguous V2X in FR1
For intra-band contiguous E-UTRA NR V2X UE, an EN-DC bandwidth class in Table 5.3.B-1 are considered to specify the V2X transmission/reception configurations.
Bandwidth combination sets and V2X transmission/reception configurations for intra-band contiguous V2X UE are specified in Table 5.3E.1-1.
Table 5.3E.1-1: E-UTRA-NR V2X configurations and bandwidth combination sets for intra-band contiguous V2X UE 
	V2X configuration
	SL transmisison band
	Channel bandwidths for E-UTRA carrier (MHz)
	Channel bandwidths for NR carrier (MHz)
	Maximum aggregated 
bandwidth (MHz)
	Bandwidth combination set

	V2X_(n)47AA
	E-UTRA Band 47 or NR band n47
	10
	10,20,30,40
	60
	0

	
	
	20
	10,20,30,40
	
	



5.3E.2	Intra-band non-contiguous V2X in FR1
For intra-band non-contiguous E-UTRA NR V2X UE, an EN-DC bandwidth class in Table 5.3.B-1 are considered to specify the V2X transmission/reception configurations. 
Bandwidth combination sets and SL transmission/reception configurations for intra-band non-contiguous V2X are specified in Table 5.3E.2-1.
Table 5.3E.2-1: E-UTRA-NR V2X configurations and bandwidth combination sets for intra-band non-contiguous V2X UE
	V2X configuration
	SL transmisison band
	Channel bandwidths for E-UTRA carrier (MHz)
	Channel bandwidths for NR carrier (MHz)
	Maximum aggregated 
bandwidth (MHz)
	Bandwidth combination set

	V2X_47A_n47A
	E-UTRA Band 47 or NR band n47
	10
	10,20,30,40
	60
	0

	
	
	20
	10,20,30,40
	
	



5.3E.3	Inter-band V2X in FR1
For inter-band E-UTRA NR V2X UE, the each channel bandwidth for inter-band V2X operations in FR1 is specified in TS 36.101 [4] and TS 38.101-1 [2], respectively.

[bookmark: _Toc21351510][bookmark: _Toc29807092]5.4	Void
[bookmark: _Toc21351511][bookmark: _Toc29807093]5.4A	Channel arrangement for CA
The channel arrangement for CA operations in FR1 and FR2 as specified in TS 38.101-1 [2] and TS 38.101-2 [3], respectively.
<Next Change>
[bookmark: _Toc21340748][bookmark: _Toc29805195]5.4E	Channel arrangement for V2X operation in FR1
The channel arrangement for intra-band or inter-band V2X operations in FR1 is specified in TS 36.101 [4] and TS 38.101-1 [2], respectively.

[bookmark: _Toc21340749][bookmark: _Toc29805196]5.4E.1	Channel spacing
For intra-band E-UTRA NR V2X operation with two carriers, the nominal channel spacing between E-UTRA carrier and an adjacent NR carrier is defined as following:
-	For NR operating bands with 15 kHz channel raster,
	Nominal Channel spacing = (BWE-UTRA_Channel + BWNR_Channel)/2+{-5kHz, 0kHz, 5kHz}
where BWE-UTRA_Channel and BWNR_Channel are the channel bandwidths of the E-UTRA and NR carriers, ∆FRaster is the  band dependent channel raster granularity defined in TS38.101-1[2]. The channel spacing can be adjusted depending on the channel raster to optimize performance in a particular deployment scenario.
6
Error! No text of specified style in document.
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For intra-band non-contiguous E-UTRA NR V2X the channel spacing between E-UTRA and NR carriers shall be larger than the nominal channel spacing defined in this clause.
3GPP


[bookmark: _Toc21344209][bookmark: _Toc29801693][bookmark: _Toc29802117][bookmark: _Toc29802742]5.4E.2		Channel raster
For intra-band contiguous or non-contiguous V2X operation with two carriers, the each channel raster of E-UTRA V2X carrier or NR V2X carrier is applied, respectively.

[bookmark: _Toc21351514][bookmark: _Toc29807096]5.5	Configuration
[bookmark: _Toc21351515][bookmark: _Toc29807097]5.5A	Configuration for CA
[bookmark: _Toc21351516][bookmark: _Toc29807098]5.5A.1	Inter-band CA configurations between FR1 and FR2
The configurations for operating bands for CA including Band n41 also apply for the corresponding operating bands for CA with Band n90 replacing Band n41 but with otherwise identical parameters. For brevity the said configuration for operating bands for CA with Band n90 are not listed in the tables below but are covered by this specification.
<Next Change>
[bookmark: _Toc21351517][bookmark: _Toc29807099]5.5E	Configuration for V2X operation
[bookmark: _Toc21351518][bookmark: _Toc29807100]5.5E.1	General
The operating bands and bandwidth classes are specified for V2X operation.

[bookmark: _Toc21351519][bookmark: _Toc29807101]5.5E.2	Intra-band contiguous V2X operation in FR1
Table 5.5E.2-1: Intra-band contiguous V2X configurations
	[bookmark: _Hlk515953743]V2X
configuration
	SL transmission

	V2X_(n)47AA
	E-UTRA Band 47 or NR band n47

	NOTE 1:	Only single switched SL is supported.



[bookmark: _Toc21351520][bookmark: _Toc29807102]5.5E.3	Intra-band non-contiguous V2X operation in FR1
Table 5.5E.3-1: Intra-band non-contiguous V2X configurations
	V2X
configuration
	SL transmission

	V2X_47A_n47A
	E-UTRA Band 47 or NR band n47

	NOTE 1:	Only single switched SL is supported.



5.5E.4	Inter-band V2X operation in FR1
[bookmark: _Toc21351522][bookmark: _Toc29807104]5.5E.4.1	Inter-band V2X configurations within FR1 (two bands)
Table 5.5E.4.1-1: Inter-band V2X configurations
	V2X
configuration
	 V2X transmission configuration

	V2X_20A_n38A
	V2X_20A_n38A

	V2X_47A_n71A
	V2X_47A_n71A

	V2X_71A_n47A
	V2X_71A_n47A

	NOTE 1:	V2X transmission configurations are the configurations supported by the present release of specifications.



<Next Change>
[bookmark: _Toc21344255][bookmark: _Toc29801741][bookmark: _Toc29802165][bookmark: _Toc29802790]6.2E	Transmitter power for V2X in FR1
For the V2X operation bands specified in Table 5.2E.1-1.
6.2E.1	UE maximum output power for V2X
6.2E.1.1	UE maximum output power for Intra-band contiguous V2X
For intra-band contiguous V2X operating UE, the allowed UE maximum output power shall be applied in Table 6.2.2-1[4] for E-UTRA SL transmission or applied in Table 6.2.1-1 [2] for NR SL transmission, respectively.
Table 6.2E.1.1-1: Maximum output power for EN-DC (continuous sub-blocks)
	EN-DC configuration
	Power class 2
(dBm)
	Tolerance
(dB)
	Power class 3
(dBm)
	Tolerance
(dB)

	DC_(n)47AA
	
	
	23
	+2/-21

	NOTE 1:	If all transmitted resource blocks over all component carriers are confined within FUL_low and FUL_low + 4 MHz or/and FUL_high – 4 MHz and FUL_high, the maximum output power requirement is relaxed by reducing the lower tolerance limit by 1.5 dB
NOTE 2:	Power Class 3 is the default power class unless otherwise stated.
NOTE 3:	Only single switched UL is supported



6.2E.1.2	UE maximum output power for Intra-band non-contuous V2X
For intra-band non-contiguous V2X operating UE, the allowed UE maximum output power shall be applied in Table 6.2.2-1[4] for E-UTRA SL transmission or applied in Table 6.2.1-1 [2] for NR SL transmission, respectively.
Table 6.2E.1.2-1: Maximum output power for EN-DC (non-continuous sub-blocks)
	EN-DC configuration
	Power class 2
(dBm)
	Tolerance
(dB)
	Power class 3
(dBm)
	Tolerance
(dB)

	DC_41A_n41A
	
	
	23
	+2/-21

	NOTE 1:	If all transmitted resource blocks over all component carriers are confined within FUL_low and FUL_low + 4 MHz or/and FUL_high – 4 MHz and FUL_high, the maximum output power requirement is relaxed by reducing the lower tolerance limit by 1.5 dB
NOTE 2:	Power Class 3 is the default power class unless otherwise stated.
NOTE 3:	Only single switched UL is supported



6.2E.1.2	UE maximum output power for Inter-band V2X
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.1.2-1: Con-current V2X UE Power Class 
	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_20A_n38A
	
	
	
	
	23
	+2/-32
	
	

	V2X_47A_n71A
	
	
	
	
	23
	+2/-32
	
	

	V2X_71A_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 V2X
6.2E.2.1	UE maximum output power reduction for Intra-band V2X
For intra-band V2X operating UE, maximum output power reduction specified in clause 6.2.3G [4] and in clause 6.2E.2 [2] apply, respectively.
6.2E.2.2	UE maximum output power reduction for Inter-band V2X
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 6.2.3 of TS 36.101 [4] apply for E-UTRA Uu operation in licensed band, and the MPR requirements in subclause 6.2E.2 of TS 38.101-1 [2] apply for NR sidelink operation in Band n47.

6.2E.3	UE additional maximum output power reduction for V2X
6.2E.3.1	UE additional maximum output power reduction for Intra-band V2X
For intra-band V2X operating UE, additional maximum output power reduction specified in clause 6.2.4G [4] and in clause 6.2E.3 [2] apply, respectively.
6.2E.3.2	UE additional maximum output power reduction for Inter-band V2X
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 of TS 36.101 [4] apply for E-UTRA Uu operation in licensed band, and the A-MPR requirements in in subclause 6.2E.3 of TS 38.101-1 [2] apply for NR sidelink operation in Band n47.

6.2E.4	Configured output power for V2X
6.2E.4.1	UE configured output power for Intra-band V2X
For intra-band V2X operating UE, each UE configured output power specified in clause 6.2.5G [4] and in clause 6.2E.4 [2] apply, respectively.
6.2E.4.2	UE configured output power for Inter-band V2X
When a UE is configured for simultaneous NR V2X sidelink and NR uplink transmissions for inter-band con-current operation, the UE is allowed to set its configured maximum output power PCMAX,c,E-UTRA and PCMAX,c,V2X for the configured E-UTRA uplink carrier and the configured NR V2X carrier, respectively, and its total configured maximum output power PCMAX,c.
The configured maximum output power PCMAX c,E-UTRA(p) in subframe p for the configured E-UTRA uplink carrier shall be set within the bounds:
PCMAX_L,c, E-UTRA (p) ≤  PCMAX,c, E-UTRA (p) ≤  PCMAX_H,c, E-UTRA (p)
where PCMAX_L,c,E-UTRA and PCMAX_H,c, E-UTRA are the limits for a serving cell c as specified in subclause 6.2.5 TS 36.101 [4].
The configured maximum output power PCMAX c,V2X (q) in slot q for the configured NR V2X carrier shall be set within the bounds:
PCMAX,c,V2X (q) ≤  PCMAX_H,c,V2X (q)
where PCMAX_H,c,V2X is the limit as specified in subclause 6.2E.4 of TS 38.101-1 [2].
The total UE configured maximum output power PCMAX (p,q) in a subframe p of E-UTRA uplink carrier and a slot q of NR V2X sidelink that overlap in time shall be set within the following bounds for synchronous and asynchronous operation unless stated otherwise:
PCMAX_L (p,q) ≤  PCMAX (p,q)  ≤  PCMAX_H (p,q)
with
PCMAX_L (p,q) =  PCMAX_L,c,E-UTRA (p)
PCMAX_H (p,q) = 10 log10 [pCMAX_H,c, E-UTRA (p) + pCMAX_H,c,V2X (q)]
where pCMAX_H,c,V2X and pCMAX_H,c,E-UTRA are the limits PCMAX_H,c,V2X (q) and PCMAX_H,c,E-UTRA (p) expressed in linear scale.
The measured total maximum output power PUMAX over both the E-UTRA uplink and NR V2X carriers is
PUMAX = 10 log10 [pUMAX,c,E-UTRA + pUMAX,c,V2X],
where pUMAX,c,E-UTRA  denotes the measured output power of serving cell c for the configured E-UTRA uplink carrier, and pUMAX,c,V2X  denotes the measured output power for the configured NR V2X carrier expressed in linear scale.
When a UE is configured for synchronous V2X sidelink and uplink transmissions,
PCMAX_L(p, q)   –  TLOW (PCMAX_L(p, q))  ≤  PUMAX  ≤  PCMAX_H(p, q)  + THIGH (PCMAX_H(p, q))
where PCMAX_L (p,q) and PCMAX_H (p,q) are the limits for the pair (p,q) and with the tolerances TLOW(PCMAX) and THIGH(PCMAX) for applicable values of PCMAX specified in Table 6.2E.4-1. PCMAX_L may be modified for any overlapping portion of slots (p, q) and (p +1, q+1).

[bookmark: _Toc29807201]6.3	Output power dynamics
Output power dynamics for EN-DC operations in FR1 and FR2 as specified in TS 38.101-1 [2] and TS 38.101-2 [3], respectively. E-UTRA as specified in TS 36.101 [4]. For intra-band contiguous EN-DC operation in FR1, minimum output power requirements specified in clause 6.3.1 of TS 38.101-1 [2] and clause 6.3.2 of TS 36.101 [4] shall only apply when the power of all NR and E-UTRA carriers are set to minimum value. Similarly, OFF power requirements specified in clause 6.3.2 of TS 38.101-1 [2] and clause 6.3.3 of TS 36.101 [4] shall only apply when the power of all NR and E-UTRA carriers are OFF. The OFF power condition in transmit ON/OFF time mask requirements specified in clause 6.3.3 of TS 38.101-1 [2] and clause 6.3.4 of TS 36.101 [4] is applicable only when all NR and E-UTRA carriers are OFF. If both E-UTRA and NR transition between ON and OFF states simultaneously, the longer transient time shall apply to both. If either E-UTRA or NR is OFF and the other carrier transitions from OFF to ON, then the transiet time associated with that carrier applies.

<Next Change>
6.3E	Output power dynamics for V2X operation in FR1
6.3E.1	General
The E-UTRA SL and NR SL switching time mask defines the observation period between E-UTRA subframe and NR slot/mini-slot boundary. Both E-UTRA subframe and NR slot/mini-slot have ON power transmissions. The ON power is defined as the mean power over the symbol duration excluding any transient period. For E-UTRA subframe or NR slot/mini-slot having OFF power transmission, the general time mask for E-UTRA or NR shall apply.
For intra-band V2X operation,  the output power dynamics specified in clause 6.3.2G, 6.3.3G, 6.3.4G and 6.3.5G [4] shall be applied for E-UTRA SL transmission or the output power dynamics specified in clause 6.3E [2] shall be applied for NR SL transmission, respectively.
For the inter-band con-current NR V2X operation, output power dynamics requirement specified in subclause 6.3 of TS 36.101 [4] shall apply for the E-UTRA uplink in licensed band and the requirements specified in subclause 6.3E of TS 38.101-1 [2] shall apply for the sidelink in NR Band n47.
[bookmark: _Toc21351626][bookmark: _Toc29807208]6.3E.2	Output power dynamics for intra-band V2X operation
For intra-band V2X operation bands UE specified in subclause 5.3E.1 and 5.3E.2, the maximum UL switching time masks in Figure 6.3E.2-1 and Figure 6.3E.2-2 shall apply. 

[image: ]
Figure 6.3E.2-1: Time mask for switching between NR V2X SL and E-UTRA V2X SL 
[image: ]
Figure 6.3E.2-2: Time mask for switching between E-UTRA V2X SL and NR V2X SL

[bookmark: _Toc21351628][bookmark: _Toc29807210]6.4	Void
[bookmark: _Toc21351629][bookmark: _Toc29807211]6.4A	Transmit signal quality for CA

<Next Change>
6.4E	Transmit signal quality for V2X
6.4E.1	Frequency error for V2X
For intra-band V2X operating UE, the requirement shall apply on each component carrier as defined in clause 6.5.1G in TS 36.101 [4] and in clause 6.4E.1 in TS 38.101-1 [2], respectively.
For the inter-band con-current NR V2X operation, the requirements specified in subclause 6.4.1 of TS 36.101 [4] shall apply for the E-UTRA uplink in licensed band and the requirements specified in subclause 6.4E.1 of TS 38.101-1 [2] shall apply for the sidelink in NR Band n47. 
6.4E.2	Transmit modulation quality for V2X
6.4E.2.1	Transmit modulation quality for Intra-band V2X

[bookmark: _Toc21351635][bookmark: _Toc29807217]6.4E.2.2.1	Error Vector Magnitude
For intra-band V2X operating UE, the requirement shall apply on each SL transmission as defined in clause 6.5.2G.1 in TS 36.101 [4] and in clause 6.4E.2.1 in TS 38.101-1 [2], respectively.
For the inter-band con-current NR V2X operation, the requirements specified in subclause 6.5.2 of TS 36.101 [4] shall apply for the E-UTRA uplink in licensed band and the requirements specified in subclause 6.4E.2.1 of TS 38.101-1 [2] shall apply for the sidelink in NR Band n47.
[bookmark: _Toc21351636][bookmark: _Toc29807218]6.4E.2.2.2	Carrier leakage
For intra-band V2X operating UE, the requirement shall apply on each SL transmission as defined in clause 6.5.2G.2 in TS 36.101 [4] and in clause 6.4E.2.2 in TS 38.101-1 [2], respectively.
[bookmark: _Toc21351637][bookmark: _Toc29807219]6.4E.2.2.3	In-band emissions
For intra-band V2X operating UE, the requirement shall apply on each SL transmission as defined in clause 6.5.2G.3 in TS 36.101 [4] and in clause 6.4E.2.3 in TS 38.101-1 [2], respectively.
6.4E.2.2	Transmit modulation quality for Inter-band V2X
For inter-band V2X with transmission assigned to one E-UTRA band and one NR band, the requirements shall apply on each component carrier as defined in clause 6.5.2 in TS 36.101 [4] and in clause 6.4.2 in TS 38.101-1 [2], respectively, with all component carriers active. If multiple component carriers are assigned to one E-UTRA band, the requirements in clauses 6.5.2A in TS 36.101 [4] apply for those component carriers.

[bookmark: _Toc21351645][bookmark: _Toc29807227]6.5	Void
[bookmark: _Toc21351646][bookmark: _Toc29807228]6.5A	Output RF spectrum emissions for CA

<Next Change>
6.5E	Output RF spectrum emissions for V2X operation in FR1
6.5E.1	Occupied bandwidth
6.5E.1.1	Intra-band V2X 
For intra-band V2X, the occupied bandwidth specified in clause 6.6.1G in TS36.101 [4] and specified in clause 6.5E.1 in TS 38.101-1 [2] apply for each frequency range respectively. 
[bookmark: _Toc29802925][bookmark: _Toc29802300][bookmark: _Toc29801876][bookmark: _Toc21344389]6.5E.1.2	inter-band V2X con-current operation
For the inter-band con-current NR V2X operation, the requirements specified in subclause 6.6.1 of TS 36.101 [4] shall apply for the E-UTRA uplink in licensed band and the requirements specified in subclause 6.5E.1 of TS 38.101-1 [2] shall apply for the sidelink in NR Band n47. 

6.5E.2	Out-of-band emissions
6.5E.2.1	Intra-band V2X 
For intra-band V2X, out-of-band emissions specified in clause 6.6.2G in TS36.101 [4] and specified in clause 6.5E.2 in TS 38.101-1 [2] apply for each frequency range respectively.
6.5E.2.2	Inter-band V2X con-current operation 
For the inter-band con-current NR V2X operation, the general SEM/additional SEM requirements and ACLR specified in subclause 6.6.2 of TS 36.101 [4] shall apply for the E-UTRA uplink in licensed band and the general SEM/additional SEM and ACLR requirements specified in subclause 6.5E.2 of TS 38.101-1 [2] shall apply for the sidelink in NR Band n47.

[bookmark: _Toc21351671][bookmark: _Toc29807253]6.5E.3	Spurious emissions
[bookmark: _Toc21351672][bookmark: _Toc29807254]6.5E.3.1	Intra-band V2X
[bookmark: _Toc21351673][bookmark: _Toc29807255]6.5E.3.1.1	General spurious emissions
For intra-band V2X, the general spurious emissions requirements specified in clause 6.6.3.1 of TS 36.101 [4] and clause 6.5E.3.1 of TS 38.101-1 [2] apply for each frequency range respectively.
[bookmark: _Toc21351674][bookmark: _Toc29807256]6.5E.3.1.2	Spurious emission band UE co-existence
For intra-band V2X, the spurious emissions band UE co-existence requirements specified in clause 6.6.3.2 of TS 36.101 [4] and clause 6.5E.3.2 of TS 38.101-1 [2] apply for each frequency range respectively.
6.5E.3.2	Inter-band V2X con-current operation
6.5E.3.2.1	General spurious emissions
For inter-band V2X, the general spurious emissions requirements specified in clause 6.6.3.1 of TS 36.101 [4] and clause 6.5E.3.1 of TS 38.101-1 [2] apply for each frequency range respectively.
6.5E.3.2.2	Spurious emission band UE co-existence
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 E-UTRA uplink in licensed band and sidelink in NR 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_XA_n47A
	E-UTRA Band 1, 5, 7, 8, 26, 28, 34, 39, 40, 44, 45, 65, 87, 88
	FDL_low 
	-
	FDL_high
	-50
	1
	

	
	E-UTRA Band 3
	FDL_low 
	-
	FDL_high
	-50
	1
	2

	
	E-UTRA Band 22, 41, 42, 52
NR Band n77, n78
	FDL_low 
	-
	FDL_high
	-50
	1
	1

	
	Frequency range
	5925
	-
	5950
	-30
	1
	3, 4

	
	Frequency range
	5815
	-
	5855
	-30
	1
	3

	V2X_20A_n38A
	TBD
	
	
	
	
	
	

	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_XX 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.




[bookmark: _Toc21351690][bookmark: _Toc29807272]6.5E.4	Transmit intermodulation
[bookmark: _Toc21351691][bookmark: _Toc29807273]6.5E.4.1	Intra-band V2X
For intra-band V2X, transmit intermodulation requirements specified in clause 6.7.1G of TS 36.101 [4] and clause 6.5E.4 of TS 38.101-1 [2] apply for each frequency range respectively.
[bookmark: _Toc29802954][bookmark: _Toc29802329][bookmark: _Toc29801905][bookmark: _Toc21344418]6.5E.4.2	Inter-band V2X con-current operation
For the inter-band con-current NR V2X operation, the requirements specified in subclause 6.7.1 of TS 36.101 [4] shall apply for the E-UTRA uplink in licensed band and the requirements specified in subclause 6.5E.4 of TS 38.101-1 [2] shall apply for the sidelink in NR Band n47.  


<Next Change>
7.3E	Reference sensitivity for V2X operation in FR1
7.3E.1	General
For V2X operation, REFSENS requirements defined in TS 38.101-1 [2] and TS 36.101 [4] apply to all downlink bands of V2X configurations listed in clause 5.5E, unless sensitivity degradation exception is allowed in this clause of this specification, clause 7.3E in TS 38.101-1 [2] or clause 7.3.1G in TS 36.101 [4]. 
In case of intra-band V2X, the each REFSENS requirements specified in clause 7.3.1G of TS 36.101 [4] and clause 7.3E.2 of TS 38.101-1 [2] apply when all SL reception CCs are activated at same time. 

7.3E.2	Reference sensitivity for V2X
[bookmark: _Toc21351716][bookmark: _Toc29807298]7.3E.2.1	Intra-band contiguous V2X

[bookmark: _Toc21351717][bookmark: _Toc29807299]7.3E.2.2	Intra-band non-contiguous V2X

[bookmark: _Toc29802970][bookmark: _Toc29802345][bookmark: _Toc29801921][bookmark: _Toc21344434][bookmark: OLE_LINK14]7.3E.2.3	Inter-band V2X con-current operation
When UE is configured for NR V2X reception on V2X carrier con-current with E-UTRA 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.2-1. Also the E-UTRA 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 E-UTRA downlink inter-band con-current configuration in Table 7.3E.2-2, the minimum requirement for reference sensitivity shall be increased by the amount given in ΔRIB,c in Table 7.3E.2-2 for the corresponding NR V2X/E-UTRA band.
Table 7.3E.2-1: Reference sensitivity for V2X Communication QPSK PREFSENS
	Inter-band V2X reception
	
	Channel bandwidth

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

	n38
	20
	20
	15
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD

	
	
	n38
	15
	
	TBD
	
	TBD
	TBD
	TBD
	TDD

	
	
	
	30
	
	TBD
	
	TBD
	TBD
	TBD
	

	
	
	
	60
	
	TBD
	
	TBD
	TBD
	TBD
	

	n47
	71
	71
	15
	TBD
	TBD
	TBD
	TBD
	
	
	FDD

	
	
	n47
	15
	
	TBD
	
	TBD
	
	TBD
	TDD

	
	
	
	30
	
	TBD
	
	TBD
	
	TBD
	

	
	
	
	60
	
	TBD
	
	TBD
	
	TBD
	



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

	V2X_20_n38
	20
	TBD

	
	n38
	TBD

	V2X_71_n47
	71
	TBD

	
	n47
	TBD



The reference sensitivity is defined to be met with E-UTRA uplink assigned to one band (that differs from the V2X operating band) and all E-UTRA downlink carriers active. The E-UTRA 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 V2X/E-UTRA operating band is specified in Table 7.3E.2-3 and 7.3E.2-4. The REFSENS of Uu downlink and PC5 sidelink will be tested at the same time.
Table 7.3E.2-3: Uplink configuration for REFSENS of NR V2X Bands
	Inter-band NR V2X /E-UTA configuration
	E-UTRA UL band / Channel BW / NRB / Duplex mode

	NR V2X band (PC5)
	E-UTRA DL/V2X operating band (Uu)
	E-UTRA UL/V2X band (Uu)
	Channel Bandwidth (MHz)
	NRB 
	Duplex Mode

	n38
	20
	20
	10
	TBD
	FDD

	n47
	71
	71
	10
	TBD
	FDD



Table 7.3E.2-4: Sidelink TX configuration for REFSENS of NR V2X Bands
	Inter-band NR V2X /E-UTA configuration
	NR SL band / Channel BW / NRB / Duplex mode

	NR V2X band (PC5)
	E-UTRA DL/V2X operating band (Uu)
	V2X band (PC5)
	Channel Bandwidth (MHz)
	NRB 
	Duplex Mode

	n38
	20
	n38
	10
	TBD
	TDD

	n47
	71
	n47
	10
	TBD
	TDD


[bookmark: _Toc21351755][bookmark: _Toc29807337]
7.4	Void
[bookmark: _Toc21351756][bookmark: _Toc29807338]7.4A	Maximum input level for CA
For inter-band NR CA between FR1 and FR2, the maximum input level specified in TS 38.101-1 [2] and TS 38.101-2 [3] apply for FR1 and FR2 respectively.

<Next Change>
7.4E	Maximum input level for V2X operation in FR1
For intra-band V2X UE, the maximum input requirements specified in clause 7.4.1G of TS 36.101 [4] and clause 7.4E.2 of TS 38.101-1 [2] apply when all SL reception CCs are activated at same time.
For the inter-band con-current NR V2X operation, the requirements specified in subclause 7.4E of TS 38.101-1 [2] shall apply for the NR sidelink reception in Band n47 and the requirements specified in subclause 7.4.1 of TS 36.101 [4] shall apply for the E-UTRA downlink reception in licensed band while all downlink carriers are active.

[bookmark: _Toc21351761][bookmark: _Toc29807343]7.5	Void
[bookmark: _Toc21351762][bookmark: _Toc29807344]7.5A	Adjacent channel selectivity for CA
For inter-band NR CA between FR1 and FR2, the adjacent channel selectivity specified in TS 38.101-1 [2] and TS 38.101-2 [3] apply for FR1 and FR2 respectively.
<Next Change>
7.5E	Adjacent channel selectivity for V2X operation in FR1
For intra-band V2X operation, the adjacent channel selectivity specified in clause 7.5.1G in TS 36.101 [4] and specified in clause 7.5E in TS 38.101-1 [2] apply when all SL reception CCs are activated at same time.
For the inter-band con-current NR V2X operation, the requirements specified in subclause 7.5E of TS 38.101-1 [2] shall apply for the NR sidelink reception in Band n47 and the requirements specified in subclause 7.5.1 of TS 36.101 [4] shall apply for the E-UTRA downlink reception in licensed band while all downlink carriers are active.

[bookmark: _Toc21351767][bookmark: _Toc29807349]7.6	Void
[bookmark: _Toc21351768][bookmark: _Toc29807350]7.6A	Blocking characteristics for CA
For inter-band NR CA between FR1 and FR2, the in-band blocking characteristics specified in TS 38.101-1 [2] and TS 38.101-2 [3] apply for FR1 and FR2 respectively. The narrow band blocking and out-of-band blocking specified in TS 38.101-1 [2] apply for FR1.
<Next Change>
7.6E	Blocking characteristics for V2X in FR1
For intra-band V2X operation, the blocking charateristics specified in clause 7.6.1.1G in TS 36.101 [4] and specified in clause 7.6E in TS 38.101-1 [2] apply when all SL reception CCs are activated at same time.
[bookmark: _Toc21344470][bookmark: _Toc29801958][bookmark: _Toc29802382][bookmark: _Toc29803007]For inter-band con-current NR V2X operation, the in-band blocking and out of band blocking requirement specified in clause 7.6E in TS38.101-1 [2] shall apply on NR V2X carrier and the requirement specified in clause 7.6 in TS36.101 [4] shall apply for the E-UTRA downlink reception in licensed band while all downlink carriers are active. PInterferer power is increased by ΔRIB,c in the requirement.
No narrow band blocking requirement applied for NR V2X carrier.
[bookmark: _Toc21351783][bookmark: _Toc29807365]7.7	Void
[bookmark: _Toc21351784][bookmark: _Toc29807366]7.7A	Spurious response for CA
For inter-band NR CA between FR1 and FR2, the spurious response specified in TS 38.101-1 [2] apply for FR1.
<Next Change>
[bookmark: OLE_LINK17]7.7E	Spurious response for V2X in FR1
For intra-band V2X operation, the spurious response specified in clause 7.7.1G in TS 36.101 [4] and specified in clause 7.7E in TS 38.101-1 [2] apply when all SL reception CCs are activated at same time.
For the inter-band con-current NR V2X operation, the requirements specified in subclause 7.7E of TS 38.101-1 [2] shall apply for the NR sidelink reception in Band n47 and the requirements specified in subclause 7.7.1 of TS 36.101 [4] shall apply for the E-UTRA downlink reception in licensed band while all downlink carriers are active.

[bookmark: _Toc21351789][bookmark: _Toc29807371]7.8	Void
[bookmark: _Toc21351790][bookmark: _Toc29807372]7.8A	Intermodulation characteristics for CA
For inter-band NR CA between FR1 and FR2, the intermodulation characteristics specified in TS 38.101-1 [2] apply for FR1.
<Next Change>
7.8E	Intermodulation characteristics for V2X operation in FR1
For intra-band V2X operation, the intermodulation characteristics specified in clause 7.8.1G in TS 36.101 [4] and specified in clause 7.8E in TS 38.101-1 [2] apply when all SL reception CCs are activated at same time.
For inter-band NR V2X con-current operation, the wideband inter-modulation requirement specified in clause 7.8E in TS38.101-1 [2] shall apply on NR V2X carrier and the requirement specified in clause 7.8.1 in TS36.101 [4] shall apply on E-UTRA downlink reception in licensed band while all downlink carriers are active. PInterferer power is increased by ΔRIB,c in the requirement.

<End of Change>
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