

	
3GPP TSG-WG4 Meeting #110	 R4-2402449 
Athens, Greece, February 26 – March 01, 2024
	CR-Form-v12.2

	CHANGE REQUEST

	

	
	38.101-1
	CR
	 2164 
	rev
	-
	Current version:
	18.4.0
	

	

	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:	
	Compensating for post antenna connector gain impact to unwanted emissions for n101 band

	
	

	Source to WG:
	Vodafone, Deutsche Telekom, Orange, Telia Company, KPN, Telecom Italia

	Source to TSG:
	R4

	
	

	Work item code:
	RAIL_HPUE_n100_n101, NR_RAIL_EU_1900MHz_TDD
	
	Date:
	2024-02-16

	
	
	
	
	

	Category:
	A
	
	Release:
	Rel-18

	
	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.
	Use one of the following releases:
Rel-8	(Release 8)
Rel-9	(Release 9)
Rel-10	(Release 10)
Rel-11	(Release 11)
…
Rel-16	(Release 16)
Rel-17	(Release 17)
Rel-18	(Release 18)
Rel-19	(Release 19)

	
	

	Reason for change:
	During RAN#102 meeting, it has been agreed to investigate what possibilities exist in the RAN4 specifications for n101 to avoid causing interference on already established networks.

Review in R4-2401966 shows that the unwanted emissions from the n101 band UE can harm reception by band 1 base stations, especailly if the n101 UE uses an antenna with positive gain. 

This is because the current RAN 4 specifications measure the unwanted emissions with conducted emission tests and without any compensation for post-antenna-connector antenna gain.

Similar problems have been addressed for V2X by refering to annex I in TS 36.101.
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	Summary of change:
	Conducted mode, out of band and spurious emission requirements for band n101 are updated to compensate for post antenna connector antenna gain.
Declared supported post antenna gain for UE in band n101.
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	Interference harm will be caused to already established network. 
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C1 Public

Background Information
In 38.101-1, the post antenna connector gain was added to the unwanted emission for V2X as follows:
“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].”
The annex I can be found in 36.101, which contains the following:
“ For V2X service at band 47, some regional requirements (region 1) are defined per effective isotropic radiated power (EIRP), which is a combination of the transmitted power (or in some cases spectral density) and the effective antenna gain. 
Due to large form factor, V2X UE can have external antenna placed far away from the chipset unit. In this case, the effective antenna gain is a UE specific condition. This effective antenna gain includes the feeding loss of all components after the chipset unit antenna connector and the peak directional gain of the external antenna and hence will be call the post connector gain Gpost connector.
The 3GPP specifications mandate UE manufacturer declarations of at least one supported value of the post connector gain Gpost connector as a way to accommodate the refered regional requirement without putting requirements on the UE specific condtion.
The possible values of declared supported post connector gains are: 0, 1, 2, 3, 4, 5, 6, 7 dBi. If no value is declared, or if external antenna is not used, the default value of 0dBi will be used.
The regional requirements in PEIRP in Subclauses 6.2.2G, 6.2.5G, 6.6.2.2.4, 6.6.3.2 and 7.9.1 will be converted to conducted requirements by subtracting Gpost connector as. 
	PConducted = PEIRP - Gpost connector.
”
Following the same logic, the post antenna connector gain needs to be also added to the unwanted emission for radio cabs in band n101. 


<<Start of Change 1>>
[bookmark: _Toc21344352][bookmark: _Toc29801838][bookmark: _Toc29802262][bookmark: _Toc29802887][bookmark: _Toc36107629][bookmark: _Toc37251395][bookmark: _Toc45888275][bookmark: _Toc45888874][bookmark: _Toc61367568][bookmark: _Toc61372951][bookmark: _Toc68230899][bookmark: _Toc69084312][bookmark: _Toc75467322][bookmark: _Toc76509344][bookmark: _Toc76718334][bookmark: _Toc83580673][bookmark: _Toc84405182][bookmark: _Toc84413791]6.5.2.2	Spectrum emission mask
The spectrum emission mask of the UE applies to frequencies (ΔfOOB) starting from the  edge of the assigned NR channel bandwidth. For frequencies offset greater than ΔfOOB, the spurious requirements in clause 6.5.3 are applicable.
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.
The power of any UE emission shall not exceed the levels specified in Table 6.5.2.2-1 for the specified channel bandwidth.
Table 6.5.2.2-1: General NR spectrum emission mask
	ΔfOOB 
(MHz)
	Channel bandwidth (MHz) / Spectrum emission limit (dBm)
	Measurement bandwidth

	
	3
	5
	10, 15, 20, 25, 30, 35, 40, 45
	50, 60, 70, 80, 90, 100
	

	± 0-1
	-13
	-13
	-13
	
	1 % of channel BW

	± 0-1
	
	
	
	-24
	30 kHz

	± 1-5
	-10
	-10
	-10
	
1 MHz

	± 5-6
	-25
	-13
	
	

	± 6-10
	
	-25
	
	

	± 5-BWChannel
	
	
	-13
	

	± BWChannel-(BWChannel+5)
	
	
	-25 NOTE 1
	

	NOTE 1:     For band n101, this requirement shall be converted to a conducted  based on the post chipset unit antenna connector gain Gn101post connector declared for the UE following the principle described in annex X





<<End of Change 1>>


<<Start of Change 2>>

[bookmark: _Toc21344366][bookmark: _Toc29801852][bookmark: _Toc29802276][bookmark: _Toc29802901][bookmark: _Toc36107643][bookmark: _Toc37251409][bookmark: _Toc45888289][bookmark: _Toc45888888][bookmark: _Toc61367582][bookmark: _Toc61372965][bookmark: _Toc68230913][bookmark: _Toc69084326][bookmark: _Toc75467336][bookmark: _Toc76509358][bookmark: _Toc76718348][bookmark: _Toc83580687][bookmark: _Toc84405196][bookmark: _Toc84413805]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)

	3
	6

	5, 10, 15, 20, 25, 30, 35, 40, 45, 50, 60, 70, 80, 90, 100
	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
	4, 5

	
	-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 for which the upper frequency edge of the UL Band is greater than 2.55 GHz and less than or equal to 5.2 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. 
NOTE 4:	Does not apply for Band n41, CA configurations including Band n41, and EN-DC configurations that include n41 specified in subclause 5.2B of TS 38.101-3 [3] when NS_04 is signalled.
NOTE 5:   For band n101, this requirement shall be converted to a conducted  based on the post chipset unit antenna connector gain Gn101post connector declared for the UE following the principle described in annex X





<<End of Change 2>>

<<Start of Change 3>>

[bookmark: _Hlk158831463]Annex X (normative): Declared Supported Post Antenna Gain for UE 

For band n101, the out of band and the spurious emission requirements are defined per effective isotropic radiated power (EIRP), which is a combination of the transmitted power (or in some cases spectral density) and the effective antenna gain. 
Due to large form factor, UE in band n101 can have external antenna placed far away from the chipset unit. In this case, the effective antenna gain is a UE specific condition. This effective antenna gain includes the feeding loss of all components after the chipset unit antenna connector and the peak directional gain of the external antenna and hence will be called the post connector gain Gn101post connector.
The 3GPP specifications mandate UE manufacturer declarations of at least one supported value of the post connector gain Gn101post connector as a way to accommodate the requirement without putting requirements on the UE specific condition.
The possible values of declared supported post connector gains are: 0, 1, 2, 3, 4, 5, 6, 7 dBi. If no value is declared, or if external antenna is not used, the default value of 7dBi will be used. Otherwise, the default value of 0dBi will be used.
The out of band emission and the spurious emissions requirements in section 6.5.2.2 and section 6.5.3.1 respectively will be converted to conducted requirements by subtracting Gn101post connector as: 
PConducted = PEIRP - Gn101ost connector.
<<End of Change 3>>


