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1. Introduction

In the last RAN4 #81 meetings, RAN4 agreed how to specify the V2X UE RF requirements according to multi-carrier operation and high power V2X UE at 5.9GHz.
· RF requirements are only specified for Power class 2 UE with 0dBi antenna gain.

· For B47 contiguous operation In Rel-14, only contiguous 10MHz+10MHz is supported.

· Identify all possible impacted RF requirements to support 2 contiguous CCs in next RAN4 meeting

· Whether need to consider priorities for cases under 10MHz+10MHz depends on progress in next meeting

· Power class

· For inter-band MCC V2X between Band 47 and licensed band, only power class 3 per UE is supported.
· For intra-band MCC V2X in Band 47, only power class 3 per UE is supported.
· For single carrier in Band 47, both power class 2 and power class 3 are supported
In this paper, we provide our views on how to define general TX requirements for inter-band multi-carrier V2X UE based on the agreement in tele-conference call at January 2017.
2. Basic RF architecture for LTE-based V2X UE
For LTE-based V2X service in Rel-14, RAN4 can consider example RF architecture as shown in Figure 1. 
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Figure 1 Example RF architecture of inter-band con-current operation
In the last RAN4 meeting, RAN4 agreed the priority of multi-carrier operation as below

· 1st priority for MCC operation: 

· Inter-band con-current operation with B47 (V2X PC5) + Band X(V2X Uu)

· Inter-band operation B47 (V2X PC5) +Band Y (Legacy WAN)
· Intra-band con-current operation with B47 (V2X PC5) + B47 (V2X PC5) 

· Prioritized the contiguous con-current operation
Hence, RAN4 can focus on the inter-band con-current operation between Band 47 and licensed Band (e.g. B3/B7/B8/B39 and B41) for V2X service.
Also, RAN4 should define multi-carrier operation at Band 47 for V2X service. The other licensed bands for legacy LTE service can be operated with Band 47 simultaneously.
Table 1 shows the UL harmonic problem by legacy LTE UL transmission. 
Table 1. UL harmonics impacts on Band 47

	Licensed Band
	B47 Range (MHz)
	Comments
	Service

	
	5855 – 5925
	
	

	E-UTRA band
	UL Range (MHz)
	Order
	Harmonic Range (MHz)
	
	

	B3
	1710 – 1785
	3x
	5130 – 5355
	No Harmonics/IMDs 
	V2X

	B7
	2500 - 2570
	2x
	5000 - 5140
	No Harmonics/IMDs
	

	B8
	880 -915
	6x
	5280 – 5490
	No Harmonics/IMDs 
	

	B39
	1880 - 1920
	3x
	5640 – 5760
	No Harmonics/IMDs
	

	B41
	2496 - 2690
	2x
	4992 – 5380
	No Harmonics/IMDs
	

	B1
	1920 - 1980
	3x
	5760 – 5940
	Harmonic impact
	Legacy WAN

	B5
	824 - 849
	7x
	5768 – 5943
	Harmonic impact
	

	B19
	830 - 845
	7x
	5810 – 5915
	Harmonic impact
	

	B20
	832 - 862
	7x
	5824 – 6034
	Harmonic impact
	

	B21
	1448 - 1463
	4x
	5792 – 5852
	Side-lobe impact
	

	B26
	814 - 849
	7x
	5698 – 5943
	Harmonic impact
	

	B28
	703 - 748
	8x
	5624 – 5984
	Harmonic impact
	

	B31
	452.5 – 457.5
	13x
	5882.5 – 5947.5
	Harmonic impact
	

	B65
	1920 - 2010
	3x
	5760 – 6030
	Harmonic impact
	

	The other Licensed bands
	-
	Xx
	-
	No Harmonic impact. But need to IMD analysis into Band 47 and own licensed operating bands
	Legacy WAN


3. Transmitter requirements for V2X service
Table 1 summarizes V2V UE Tx RF requirements in TS36.101.
Table 1: V2V UE RF requirements in TS 36.101
	Section / Clause [1]
	Description

	6.2.2
	UE maximum output power

	6.2.3G
	UE maximum output power for modulation / channel bandwidth for V2V UE

	6.2.4G
	UE maximum output power with additional requirements for V2V UE

	6.2.5G
	Configured transmitted Power for V2V UE

	6.3.2
	UE Minimum output power

	6.3.3
	UE Transmit OFF power

	6.3.4G
	ON/OFF time mask for V2V UE

	6.3.5G
	Power control for V2V UE

	6.5.1G
	Frequency error for V2V UE

	6.5.2G
	Transmit modulation quality for V2V UE

	6.6.2.2.4
	Additional SEM for V2V UE

	6.6.2.3
	Adjacent Channel Leakage Ratio 

	6.6.2G
	Out of band emission for V2V UE

	6.6.3.1
	General SE (up to 26GHz)

	6.6.3G
	Spurious Emission for V2V UE


For V2V UE in rel-14, RAN4 had consensus that the maximum power is only consider 23dBm with 0dBi antenna gain to define general transmitter RF requirements. Therefore LTE-based V2V UE with power class 3 satisfy the ETSI regulation easily. However, RAN4 need to specify the multi-carrier concurrent operation in in the V2X WI.
Currently, 3GPP RAN4 only specify the total maximum output power for con-current transmission in all existing operating bands. So CA UE or con-current operating ProSe UE should divide the total power based on the priority or some criterion.

So we would like to define the maximum output power based on power class as a basic principle. And the total power can be separated by the UE configured transmitted power for multi-carrier V2X UE based on the agreements of power class in RAN4 #81 meeting as below. 
· Power class

· For inter-band MCC V2X between Band 47 and licensed band, only power class 3 per UE is supported.
· For intra-band MCC V2X in Band 47, only power class 3 per UE is supported.
· For single carrier in Band 47, both power class 2 and power class 3 are supported
Therefore the legacy LTE system support the power class 3 for multi-carrier con-current V2X UE based on the agreed WF in RAN4. 
This issue will impact to the configured transmitted power that will be changed according to the transmission priority between V2X operation and LTE operation when RAN4 consider the maximum output power shared between two dperation. 
Also, RAN4 should support V2P and V2I operation in V2X WI. Hence the SSSS ON/OFF time mask should be modified since DMRS position in PSBCH was changed in RAN1.
We summarized the estimated the LTE-based V2X Tx requirements for high power V2X UE and con-current multi-carrier V2X operation in Table 3.
Table 3: Estimated UE Tx RF requirements for V2X UE transmission
	Section / Clause [1]
	Reference for Description
	Comment

	 5.5G
	Operating bands for V2X
	Add the multi-carrier band combinations for LTE-based V2X service

	5.6G
	Channel bandwidth for V2X
	Add BCS for multi-carrier operation

	6.2.2 and 6.2.2A
	UE maximum output power for V2X
	Add multi-carrier band combinations in power class

	6.2.3G
	MPR for modulation/CBW
	Reuse for inter-band con-current V2X operation.

Need to define MPR for high power V2X UE (up to 26dBm) and multi-clustered transmission in Band 47

	6.2.4G
	UE max output power with additional requirements
	Reuse for inter-band con-current V2X operation.

Define new A-MPR requirements for high power V2X UE to satisfy the ETSI regulatory spectrum emission level

	6.2.5G
	Configured transmitted Power for V2X
	Add configured Tx power for con-current operation between V2X service and legacy LTE service based on the priority.

	6.3.2G
	UE Minimum output power for V2X
	No need to change per carrier

	6.3.3G
	UE Transmit OFF power for V2X
	No need to change per carrier

	6.3.4G
	ON/OFF time mask for V2X
	SSSS Time mask should change since RAN1 DM-RS design was revised

	6.3.5G
	Power control for V2X
	Reuse the requirements per carrier for con-current operation

	6.5.1G
	Frequency error for V2X
	All sync. Source will be defined with ( 0.1ppm

	6.5.2G
	Transmit modulation quality for V2X
	Reuse the defined requirements in single carrier for the multi-carrier operation

Depend on decision in V2V WI for high power V2X UE. 

	6.6.2.3G
	Adjacent Channel Leakage Ratio
	Reuse the ACLR requirements per carrier for the multi-carrier operation. 

Verify ACLR requirement to satisfy the adjacent channel coexistence with legacy system for high power V2X UE

	6.6.2G
	Out of band emission for V2X
	Add OOB requirements for con-current operation

	6.6.3.2A and 6.6.3G
	Spurious Emission for V2X
	Add new SE UE-to-UE coexistence requirements for con-current operation


Proposal 1: For LTE-based V2X UE TX requirements, RAN4 consider the estimated changing issues in Table 3 to support general TX requirements for V2X UE and con-current V2X operation. 
4. Conclusions


In this contribution, we provide our views on how to define general TX requirements for LTE-based V2X UE. From the analysis, we propose corresponding TP on V2X transmitter requirements for inter-band con-current V2X operation in next section.
Proposal 1: For LTE-based V2X UE TX requirements, RAN4 consider the estimated changing issues in Table 3 to support general TX requirements for V2X UE and con-current V2X operation. 
****************** Start of the TP in cluase 7 of TR36.786 ************************
7
Transmitter characteristics
7.1
Multi-carrier operation

7.1.1
Inter-band multi-carrier operation


7.1.1.1
Maximum output power
For the inter-band con-current V2X operation, the following V2X UE Power Classes define the maximum output power for any transmission bandwidth within the channel bandwidth. The period of measurement shall be at least one sub frame (1ms).
Table 7.1.1.1-1: Con-current V2X UE Power Class for uplink inter-band combination (two bands)
	E-UTRA con-current band Configuration
	Class 1 (dBm)
	Tolerance (dB)
	Class 2 (dBm)
	Tolerance (dB)
	Class 3 (dBm)
	Tolerance (dB)
	Class 4 (dBm)
	Tolerance (dB)

	V2X_3A-47A
	
	
	
	
	23
	+2/-34
	
	

	V2X_7A-47A
	
	
	
	
	23
	+2/-34
	
	

	V2X_8A-47A
	
	
	
	
	23
	+2/-34
	
	

	V2X_39A-47A
	
	
	
	
	23
	+2/-34
	
	

	V2X_41A-47A
	
	
	
	
	23
	+2/-34
	
	

	NOTE 1: The con-current band combinations is used for 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


7.1.1.2
UE maximum output power for modulation / channel bandwidth
For the inter-band con-current V2X operation, the allowed maximum power reduction (MPR) for the maximum output power shall be applied per each component carrier. The legacy LTE MPR requirements shall be applied on the CC of licensed band, the V2X MPR requirements shall be applied on CC of Band 47.

7.1.1.3
UE maximum output power with additional requirements
For the inter-band con-current V2X operation, the allowed additional maximum power reduction (A-MPR) for the maximum output power shall be applied per each component carrier. The legacy A-MPR requirements shall be applied on CC of licensed band, the V2X A-MPR requirements shall be applied on CC of Band 47.

7.1.1.4
Configured transmitted power
For the inter-band con-current operation for V2X service, the configured transmitted power requirements for V2X UE shall be applied per each component carrier. The legacy configured transmitted power shall be decided by MPRc and A-MPRc of each CC. 
If the total transmitted power is over the power class of the UE or given PEMAX,c for V2X service, same power control will be applied in each CC. However, the legacy LTE service on licensed band are considered, the configured transmitted power will be decided by priority between legacy LTE transmission and V2X transmission.  
6.2.5G
Configured transmitted power for V2X Communication
When UE is configured for E-UTRA V2X sidelink transmissions non-concurrent with E-UTRA uplink transmissions for E-UTRA V2X  operating bands specified in Table 5.5G-1, the configured maximum output power PCMAX,c and power boundary requirement specified in subclause 6.2.5 shall apply to UE supporting V2X, where

-
MPRc is specified in subclause 6.2.3G;
-
A-MPRc is specified in subclause 6.2.4G;
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, PEMAX,c is the value given by IE maxTxPower, defined by [7], when the UE is not associated with a serving cell on the V2X carrier .
The power control parameters are (pre)configured only for PSSCH. The PSD offset of PSSCH is used to determine the transmission power of PSCCH. For all cases, the PSD difference between PSCCH and PSSCH shall be the same as the PSD offset value.


When a UE is configured for simultaneous E-UTRA V2X sidelink and E-UTRA uplink transmissions for inter-band E-UTRA V2X / E-UTRA bands specified in Table 7.1.1.1-1, 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 E-UTRA 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,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.

The configured maximum output power PCMAX c,V2X (q) in subframe q for the configured E-UTRA 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 6.2.5G. 

The total UE configured maximum output power PCMAX (p,q) in a subframe p of an E-UTRA uplink carrier and a subframe q of an E-UTRA 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) = MIN {10 log10 [pCMAX_H,c,E-UTRA (p) + pCMAX_H,c,V2X (q)], PPowerClass}

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 E-UTRA 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 E-UTRA 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 6.2.5C-1. PCMAX_L may be modified for any overlapping portion of subframes (p, q) and (p +1, q+1).
When a UE is configured for asynchronous V2X and uplink transmissions, the subframe p for the E-UTRA uplink carrier and subframe q for the E-UTRA V2X carrier overlap in time and
1. if uplink carrier leads in time over q and V2X UE sidelink transmission has SCI whose “Priority” field is set to a value less than the high layer parameter thresSL-TxPrioritization,  then p is the reference subframe and the (p,q) and (p,q-1) pairs are considered for determining the PCMAX tolerance
2. if uplink carrier leads in time over q and V2X UE sidelink transmission has SCI whose “Priority” field is set to a value larger than the high layer parameter thresSL-TxPrioritization,  then q is the reference subframe and the (p,q) and (p+1,q) pairs are considered for determining the PCMAX tolerance

3. if V2X carrier leads in time over p and V2X UE sidelink transmission has SCI whose “Priority” field is set to a value less than the high layer parameter thresSL-TxPrioritization, then p is the reference subframe and the (p,q) and (p,q+1) pairs are considered for determining the PCMAX tolerance
4. if V2X carrier leads in time over p and V2X UE sidelink transmission has SCI whose “Priority” field is set to a value larger than the high layer parameter thresSL-TxPrioritization,, then q is the reference subframe and the (p-1,q) and (p,q) pairs are considered for determining the PCMAX tolerance

For the reference subframe p duration when uplink carrier leads:

P'CMAX_L   = PCMAX_L,c,E-UTRA (p)
P'CMAX_H  = MAX {PCMAX_H   (p,q-1) , PCMAX_H  (p,q)}

For the reference subframe p duration when V2X carrier leads:

P'CMAX_L   = PCMAX_L,c,E-UTRA (p)
P'CMAX_H  = MAX {PCMAX_H   (p,q) , PCMAX_H  (p,q+1)}

For the reference subframe q duration when uplink carrier leads:

P'CMAX_L   = PCMAX_L,c,V2X (q)
P'CMAX_H  = MAX {PCMAX_H   (p,q) , PCMAX_H  (p+1,q)}

For the reference subframe q duration when V2X carrier leads:

P'CMAX_L   = PCMAX_L,c,V2X (q)
P'CMAX_H  = MAX {PCMAX_H   (p-1,q) , PCMAX_H  (p,q)}
where PCMAX_L,,cE-UTRA (p) and PCMAX_H are the applicable limits for each overlapping subframe pairs above 4case with (p,q), (p, q-1) or (p,q), (p, q+1) or (p,q), (p+1,q) or (p,q), (p-1, q). The measured total configured maximum output power PUMAX shall be within the following bounds:

P’CMAX_L   –  TLOW (P’CMAX_L)  ≤  PUMAX  ≤  P’CMAX_H + THIGH (P’CMAX_H)

with the tolerances TLOW(PCMAX) and THIGH(PCMAX) for applicable values of PCMAX specified in Table 6.2.5C-1.
7.1.1.5
UE Minimum output power
Expected no need to change the requirements for multi-carrier V2X UE. The legacy minimum output power requirements will be applied on CC of licensed band and the V2X minimum output power requirements will be applied on CC of Band 47 for inter-band con-current V2X operation.
7.1.1.6
Transmit OFF power
Expected no need to change the requirements for multi-carrier V2X UE. The legacy transmit OFF power requirements will be applied on CC of licensed band and the V2X transmit off power on CC of Band 47 for inter-band con-current V2X operation.

7.1.1.7
ON/OFF time mask
When UE support inter-band con-current V2X operation in Table 7.1-2, the general time mask, PSSS/SSSS time mask and PSSCH.SRS time mask except PSSS/SSSS/PSBCH time mask for ProSe UE apply on CC of Band 47, the time mask requirements in section 6.3.4 in TS36.101 for LTE system apply on CC of licensed band. 
One remaining issue to support the PSSS/SSSS/PSBCH time mask for single carrier E-UTRA V2X sidelink defines due to redefined the DMRS allocation in PSBCH. Hence below new ON/OFF time mask will be added for single carrier V2X UE. 
7.1.1.7.1

PSSS / SSSS / PSBCH time mask for single carrier
The PSSS/SSSS/PSBCH time mask defines the observation period between SSSS and adjacent PSSS/PSBCH symbols in a subframe, with last symbol punctured to create a guard period. 

.

[image: image4]
Figure 7.1.1.7.1-1: PSSS/SSSS/PBCH time mask for normal CP transmission for V2X Service

[image: image5]
Figure 7.7.1-2: PSSS/SSSS/PBCH time mask for extended CP transmission for V2X Service
7.1.1.8
Power control
Expected no need to change the requirements for multi-carrier V2X UE. The legacy power control requirements will be applied on CC of licensed band and the V2X power control requirements will be applied on CC of Band 47 for inter-band con-current V2X operation.

7.1.1.9

Transmit signal quality
7.1.1.9.1

Frequency error
Expected no need to change the requirements for inter-band con-current V2X UE. The legacy frequency error requirements will be applied on CC of licensed band and V2X requirements in 5.2.4 sub-clause will be applied on CC of Band 47.
7.1.1.9.2

Transmit modulation quality

7.1.1.9.2.1
Error Vector Magnitude
Expected no need to change the requirements for multi-carrier V2X UE. The legacy EVM requirements will be applied on CC of licensed band and the V2X EVM requirements will be applied on CC of Band 47 for inter-band con-current V2X operation.
7.1.1.9.2.2
Carrier leakage
Expected no need to change the requirements for multi-carrier V2X UE. The legacy carrier leakage requirements will be applied on CC of licensed band and the V2X carrier leakage requirements will be applied on CC of Band 47 for inter-band con-current V2X operation.
7.1.1.9.2.3
In-band emissions
Expected no need to change the requirements for multi-carrier V2X UE. The in-band emission requirements will be applied on CC of licensed band and the in-band emission requirements for V2X UE will be applied on CC of Band 47 for inter-band con-current V2X operation. 
7.1.1.9.2.4
EVM equalizer spectrum flatness
Expected no need to change the requirements for multi-carrier V2X UE. The legacy spectrum flatness requirements will be applied per carrier for inter-band con-current V2X operation.

7.1.1.10
Out of band emission
Expected no need to change the requirements for inter-band con-current V2X UE.  The legacy OOB emission requirements will be applied on CC of licensed band and legacy V2X OOB emission requirements will be applied on CC of Band 47.
7.1.1.10.1
ACLR requirements
Expected no need to change the requirements for inter-band con-current V2X UE.  The legacy ACLR requirements will be applied on CC of licensed band and legacy V2X ACLR requirements will be applied on CC of Band 47.
7.1.1.11
Spurious emission
For the inter-band con-current V2X operation, the allowed SE requirements shall be specified in Table 7.1.1.11.1-1. 
7.1.1.11.1
Spurious emission band UE co-existence

This clause specifies the spurious emission requirements of the inter-band con-current V2X operation, for coexistence with protected bands 
Table 7.1.1.11.1-1: Requirements
	E-UTRA inter-Band combination
	Spurious emission 

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

	V2X_3A-47A
	E-UTRA Band 1, 5, 7, 8, 26, 28, 34, 39, 40, 44, 45, 65
	FDL_low 
	-
	FDL_high
	-50
	1
	

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

	
	E-UTRA Band 22, 41, 42
	FDL_low 
	-
	FDL_high
	-50
	1
	2

	
	Frequency range
	5925
	-
	5950
	-30
	1
	24, 25

	
	Frequency range
	5815
	-
	5855
	-30
	1
	24

	V2X_7A-47A
	E-UTRA Band 1, 3, 5, 7, 8, 22, 26, 28, 34, 39, 40, 41, 42, 44, 45, 65
	FDL_low 
	-
	FDL_high
	-50
	1
	

	
	Frequency range
	2570 
	-
	2575
	+1.6
	5
	3, 21, 13

	
	Frequency range
	2575
	-
	2595
	-15.5
	5
	3, 21, 13

	
	Frequency range
	2595
	-
	2620
	-40
	1
	3, 21

	
	Frequency range
	5925
	-
	5950
	-30
	1
	24, 25

	
	Frequency range
	5815
	-
	5855
	-30
	1
	24

	V2X_8A-47A
	E-UTRA Band 1, 5, 26,  28, 34,  39, 40, 44, 45, 65
	FDL_low 
	-
	FDL_high
	-50
	1
	

	
	E-UTRA Band 7, 22, 41, 42
	FDL_low 
	-
	FDL_high
	-50
	1
	2

	
	E-UTRA Band 3, 8
	FDL_low 
	-
	FDL_high
	-50
	1
	2, 3

	
	Frequency range
	5925
	-
	5950
	-30
	1
	24, 25

	
	Frequency range
	5815
	-
	5855
	-30
	1
	24

	V2X_39A-47A
	E-UTRA Band 1, 3,5,7,8, 22, 26, 28, 34, 39, 40, 41, 42, 44, 45,65
	FDL_low
	- 
	FDL_high
	-50
	1
	

	
	Frequency range
	1805
	-
	1855
	-40
	1
	20

	
	Frequency range
	1855
	-
	1880
	-15.5
	5
	3, 13, 20

	
	Frequency range
	5925
	-
	5950
	-30
	1
	24, 25

	
	Frequency range
	5815
	-
	5855
	-30
	1
	24

	V2X_41A-47A
	E-UTRA Band 1, 8, 22, 26, 34, 40, 41, 42, 44, 45
	FDL_low
	- 
	FDL_high
	-50
	1
	

	
	Frequency range
	5925
	-
	5950
	-30
	1
	24, 25

	
	Frequency range
	5815
	-
	5855
	-30
	1
	24

	NOTE 2:
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 3:
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 11:
This requirement is applicable only for the following cases:
- for carriers of 5 MHz channel bandwidth when carrier centre frequency (Fc) is within the range 902.5 MHz ≤ Fc <  907.5 MHz with an uplink transmission bandwidth less than or equal to 20 RB
- for carriers of 5 MHz channel bandwidth when carrier centre frequency (Fc) is within the range 907.5 MHz ≤ Fc ≤  912.5 MHz without any restriction on uplink transmission bandwidth.
- for carriers of 10 MHz channel bandwidth when carrier centre frequency (Fc) is Fc = 910 MHz with an uplink transmission bandwidth less than or equal to 32 RB with RBstart > 3.
NOTE13:
For these adjacent bands, the emission limit could imply risk of harmful interference to UE(s) operating in the protected operating band.
NOTE 17:
This requirement is applicable only when Band 3 transmission frequency is less than or equal to 1765 MHz
NOTE 20:
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.
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 24: Applicable when NS_XX is configured by the pre-configured radio parameters for power class 3 V2X UE.

NOTE 25: 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.
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