

	
[bookmark: _Hlk40295327][bookmark: OLE_LINK5][bookmark: OLE_LINK6][bookmark: _Ref452454252]3GPP TSG-RAN WG4 Meeting#110      	R4-2402081
Athens, Greece, February 26 – March 01, 2024
	CR-Form-v12.2

	CHANGE REQUEST

	

	
	38.101-1
	CR
	< >
	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:	
	draftCR to 38.101-1 Corrections for aerial NR UEs

	
	

	Source to WG:
	R4

	Source to TSG:
	Nokia Nokia, Nokia Shanghai Bell 

	
	

	Work item code:
	NR_UAV
	
	Date:
	2024-02-14

	
	
	
	
	

	Category:
	F
	
	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:
	Corrections for aerial NR UEs.

	
	

	Summary of change:
	As discussed in R4-2402079 some of the definition for aerial NR UEs can be simplified and other corrected as shown in this CR.

Also, formatting have been corrected for the clause headers 

	
	

	Consequences if not approved:
	The definitions for aerial NR UEs is wrong.

	
	

	Clauses affected:
	6.2K.2

	
	

	
	Y
	N
	
	

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

	affected:
	X
	
	 Test specifications
	TS 38.521 series

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

	
	

	Other comments:
	

	
	

	This CR's revision history:
	



Page 1


***************************** Start of changes ************************************
[bookmark: _Toc21344177][bookmark: _Toc29801661][bookmark: _Toc29802085][bookmark: _Toc29802710][bookmark: _Toc36107452][bookmark: _Toc37251211][bookmark: _Toc45887990][bookmark: _Toc45888589][bookmark: _Toc61367229][bookmark: _Toc61372612][bookmark: _Toc68230552][bookmark: _Toc69083965][bookmark: _Toc75466971][bookmark: _Toc76508993][bookmark: _Toc76717983][bookmark: _Toc83580293][bookmark: _Toc84404802][bookmark: _Toc84413411]3.1	Definitions
[bookmark: OLE_LINK7][bookmark: OLE_LINK8]For the purposes of the present document, the terms and definitions given in 3GPP TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in 3GPP TR 21.905 [1].
Aerial UE: A UE supporting UAS (Uncrewed Aircraft Systems) as indicated by the capability aerialUE-Capability-r18 [NR-UAV-support] [15] and that has an aerial subscription as described in TS 23.256 [17]. The UE is considered to have access to UAS services after the UE ha performed a successful authentication and authorization with the USS as described in TS 23.256 [17].
Aggregated Channel Bandwidth: The RF bandwidth in which a UE transmits and receives multiple contiguously aggregated carriers.
ATG UE: The terminals or user equipments which are mounted in aircraft and support ATG feature as defined in clause x.x.x. from TS38.306.
Carrier aggregation: Aggregation of two or more component carriers in order to support wider transmission bandwidths.
Carrier aggregation band: A set of one or more operating bands across which multiple carriers are aggregated with a specific set of technical requirements.
Carrier aggregation bandwidth class: A class defined by the aggregated transmission bandwidth configuration and maximum number of component carriers supported by a UE.
Carrier aggregation configuration: A combination of CA operating band(s) and CA bandwidth class(es) supported by a UE.
Con-current operation: The simultaneous transmission and reception of sidelink and Uu interfaces while operation is agnostic of the service used on each interface.
Contiguous carriers: A set of two or more carriers configured in a spectrum block where there are no RF requirements based on co-existence for un-coordinated operation within the spectrum block.
Contiguous resource allocation: A resource allocation of consecutive resource blocks within one carrier or across contiguously aggregated carriers. The gap between contiguously aggregated carriers due to the nominal channel spacing is allowed.
Contiguous spectrum: Spectrum Enhanced channel raster: channel raster with a 10 kHz granularity in bands with a 100 kHz channel raster.consisting of a contiguous block of spectrum with no sub-block gaps.
Inter-band carrier aggregation: Carrier aggregation of component carriers in different operating bands.
NOTE:	Carriers aggregated in each band can be contiguous or non-contiguous.
[bookmark: _Hlk146465827]Inter-band con-current operation: Operation of NR Uu carrier and NR Sidelink carrier in different operating bands.
Intra-band contiguous carrier aggregation: Contiguous carriers aggregated in the same operating band.
Intra-band non-contiguous carrier aggregation: Non-contiguous carriers aggregated in the same operating band.
[bookmark: _Hlk47535083]Intra-band SL CA UE: UE that supports NR SL CA operation in a single band 
NR SL CA: Aggregation of two or more NR Sidelink component carriers in order to support wider transmission bandwidths
NR SL inter-band con-current operating Band：Band combinations of NR Uu carrier and NR Sidelink carrier in different operating bands.
NR SL-U UE: UE that supports NR Sidelink operation in unlicensed bands (e.g. n46, n96, n102).
RedCap UE: The UE with reduced capabilities as defined in clause 4.2.21.1 from TS38.306 [15].
Sub-band:  For a UE that supports shared spectrum channel access in wideband operation, a sub-band is the set of RBs within an approximately 20 MHz segment of the channel where the wideband channel is uniformly divided into an integer number of 20 MHz sub-bands.  Sub-bands may be separately allocated in uplink and downlink.
Sub-block: This is one contiguous allocated block of spectrum for transmission and reception by the same UE. There may be multiple instances of sub-blocks within an RF bandwidth.
Sub-block bandwidth: The bandwidth of one sub-block.
Sub-block gap: A frequency gap between two consecutive sub-blocks within an RF bandwidth, where the RF requirements in the gap are based on co-existence for un-coordinated operation.
UE transmission bandwidth configuration: Set of resource blocks located within the UE channel bandwidth which may be used for transmitting or receiving by the UE.
Vehicular UE: A UE embedded in a vehicle, permanently connected to an embedded antenna system that radiates externally for NR operating bands.
NOTE:	Vehicular UE does not refer to other UE form factors placed inside the vehicle.
Wideband operation: For a UE that supports shared spectrum channel access, wideband operation refers to operation within a channel larger than 20 MHz in which intra-cell guard bands may be configured to distinguish individual RB-sets

***************************** Unchanged Clauses have been Omitted **********************************

6.2K.2	Maximum output power reduction for Aerial UE
For Aerial UE, the requirements specified in clause 6.2.2 apply.
6.2K.3	Additional maximum output power reduction for Aerial UE
6.2K.3.1	General
Additional emission requirements can be signalled by the network. Each additional emission requirement is associated with a unique network signalling (NS) value indicated in RRC signalling by an NR frequency band number of the applicable operating band and an associated value in the field [additionalSpectrumEmissionUAV]. Throughout this specification, the notion of indication or signalling of an NS_UAV value refers to the corresponding indication of an NR frequency band number of the applicable operating band, the IE field freqBandIndicatorNR frequencyBandListAerial and an associated value of [additionalSpectrumEmissionUAV] in the relevant RRC information elements [7].
To meet the additional requirements, additional maximum power reduction (A-MPR) is allowed for the maximum output power as specified in Table 6.2.1-1. Unless stated otherwise, the total reduction to UE maximum output power is max(MPR, A-MPR) where MPR is defined in clause 6.2.2. Outer and inner allocation notation used in clause 6.2K.3 are defined in clause 6.2.2. Unless stated otherwise, Edge RB allocations get the same AMPR as Outer RB allocations. In absence of modulation and waveform types the A-MPR applies to all modulation and waveform types.
Table 6.2K.3.1-1 specifies the additional requirements with their associated Network Signalling label and the allowed A-MPR and applicable operating band(s). The mapping of NR frequency band numbers and values of the [additionalSpectrumEmissionUAV] to network signalling labels is specified in Table 6.2.3.1-1A. 
For almost contiguous allocations in CP-OFDM waveforms in power class 3, the allowed A-MPR defined in clause 6.2K.3 is increased by CEIL{ 10 log10(1 + NRB_gap / NRB_alloc), 0.5 } dB, where CEIL{x, 0.5} means x rounding upwards to closest 0.5dB, NRB_gap is the total number of unallocated RBs between allocated RBs and NRB_alloc is the total number of allocated RBs, and the parameter LCRB is replaced by NRB_alloc + NRB_gap in specifying the RB allocation regions.

Table 6.2K.3.1-1: Additional Maximum Power Reduction (A-MPR) for Uncrewed Aerial UE
	Network signalling label
	Requirements (clause)
	NR Band
	Channel bandwidth (MHz)
	Resources blocks (NRB)
	A-MPR (dB)

	NS_UAV_44
	6.5K.3.3.1
	38
	25, 30, 40
	Table 6.2K.3.2-1
	Table 6.2K.3.2-2

	NS_UAV_46
	6.5K.3.3.2
	7
	5, 10, 15, 20, 25, 30, 35, 40, 50
	
	N/A

	NS_UAV_70
	6.5K.3.3.3
	3
	[5, 10, 15, 20, 25, 30, 35, 40, 45, 50]
	Table 6.2K.3.3-1
	Table 6.2K.3.3-2



Table 6.2K.3.1-1A: Mapping of network signalling label
	NR band
	Value of [additionalSpectrumEmissionUAV]

	
	0
	1
	2
	3
	4
	5
	6
	7

	n3
	NS_UAV_01
	NS_UAV_70
	
	
	
	
	
	Reserved

	n7
	NS_UAV_01
	NS_UAV_46
	
	
	
	
	
	Reserved

	n38
	NS_UAV_01
	NS_UAV_44
	
	
	
	
	
	Reserved



6.2K.3.2	A-MPR for NS_UAV_44 
Table 6.2K.3.2-1: A-MPR regions for NS_UAV_44
	Channel Bandwidth, MHz
	Carrier Center Frequency, Fc, MHz
	Regions
	A-MPR

	
	
	RBend*12*SCS
MHz
	LCRB*12*SCS
MHz
	

	25 MHz
	2582.5≤ FC ≤ 2602.5
	<18.0
	>max(0, 12*SCS* RBend - 3.6)
	A3

	
	
	≥18.0
	<7.2
	A3

	
	
	≥18.0
	≥7.2
	A6

	30 MHz
	2585 ≤ FC ≤ 2600
	<21.6
	>max(0, 12*SCS* RBend - 3.6)
	A3

	
	
	≥21.6
	<12.6
	A3

	
	
	≥21.6
	≥12.6
	A6

	40 MHz
	2590 ≤ FC ≤ 2595
	≥0, <2.88
	>0
	A1

	
	
	≥2.88, <14.4
	>max (0, 12*SCS*RBend - 3.6)
	A2

	
	
	≥14.4, <23.4
	>10.8
	A3

	
	
	≥23.4, <32.4
	>16.2
	A4

	
	
	≥32.4
	>0
	A5



Table 6.2K.3.2-2: A-MPR for NS_UAV_44
	Modulation/Waveform
	A1
	A2
	A3
	A4
	A5
	A6

	
	Outer/Inner
	Outer/Inner
	Outer/Inner
	Outer/Inner
	Outer/Inner
	Outer/Inner

	DFT-s-OFDM
	PI/2 BPSK
	5
	2
	3
	7
	12
	4

	
	QPSK
	5
	2
	3
	7
	12
	4

	
	16 QAM
	5
	2
	3
	7
	12
	4

	
	64 QAM
	5
	
	3
	7
	12
	4

	
	256 QAM
	5
	
	
	7
	12
	

	CP-OFDM
	QPSK
	5
	4
	5
	8
	12
	6

	
	16 QAM
	5
	4
	5
	8
	12
	6

	
	64 QAM
	5
	4
	5
	8
	12
	6

	
	256 QAM
	5
	
	
	8
	12
	



6.2K.3.3	A-MPR for NS_UAV_70

Table 6.2K.3.3-1: A-MPR regions for NS_UAV_70 (Power Class 3)
	Channel 
	Carrier Center 
	Regions
	A-MPR

	Bandwidth, [MHz]
	Frequency, Fc, [MHz]
	RBstart*12*SCS
[MHz]
	LCRB*12*SCS
[MHz]
	

	5 MHz
	FC ≤ 1722.5
	≤ 0.18
	≤ 2.34
	A1

	
	
	
	> 2.34 
	A3

	
	
	> 0.18, ≤ 0.36
	≤ 0.36
	A2

	
	
	
	> 0.36
	A3

	
	
	> 0.36, ≤ 0.72
	< 1.8
	A4

	
	
	
	≥ 1.8
	A3

	
	
	> 0.72
	MAX(0, > 1.5*RBstart*12*SCS - 2.5*12*SCS)
	A4

	
	
	
	MAX(0, ≤ 1.5*RBstart*12*SCS – 2.5*12*SCS)
	A5

	10 MHz
	FC ≤ 1735
	≤ 0.72
	≤ 1.26
	A1

	
	
	
	> 1.26 
	A2

	
	
	> 0.72, ≤ 3.78
	MAX(0, > 1.5*RBstart*12*SCS - 2.5*12*SCS)
	A4

	
	
	
	MAX(0, ≤ 1.5*RBstart*12*SCS - 2.5*12*SCS)
	A5

	
	
	> 3.78, ≤ 5.04
	> 2.7
	A5

	
	
	
	≤ 2.7
	A6

	
	
	> 5.04
	> 0
	A5

	15 MHz
	FC ≤ 1747.5
	≤ 0.72
	≤ 1.26
	A1

	
	
	
	> 1.26 
	A2

	
	
	> 0.72, ≤ 5.58
	MAX(0, > 1.5*RBstart*12*SCS - 2.5*12*SCS)
	A4

	
	
	
	MAX(0, ≤ 1.5*RBstart*12*SCS - 2.5*12*SCS)
	A5

	
	
	> 5.58, ≤ 9.72
	> 3.78
	A5

	
	
	
	≤ 3.78
	A6

	
	
	> 9.72
	> 0
	A5

	20 MHz
	FC ≤ 1760
	≤ 0.72
	≤ 8.1
	A1

	
	
	
	> 8.1 
	A4

	
	
	> 0.72, ≤ 7.2
	MAX(0, > 1.5*RBstart*12*SCS - 2.5*12*SCS)
	A4

	
	
	
	MAX(0, ≤ 1.5*RBstart*12*SCS - 2.5*12*SCS)
	A5

	
	
	> 7.2, ≤ 12.96
	> 5.58
	A5

	
	
	
	≤ 5.58
	A6

	
	
	> 12.96
	> 0
	A5

	25 MHz
	FC ≤ 1772.5
	≤ 0.72
	> 0
	A1

	
	
	> 0.72, ≤ 8.64
	MAX(0, > 1.5*RBstart*12*SCS - 2.5*12*SCS)
	A4

	
	
	
	MAX(0, ≤ 1.5*RBstart*12*SCS - 2.5*12*SCS)
	A5

	
	
	> 8.64
	> 6.12
	A5

	
	
	
	≤ 6.12, > 0.72
	A6

	
	
	
	≤ 0.72
	A5

	30 MHz
	FC ≤ 1750
	≤ 24.3
	> 0
	A2

	
	
	> 24.3
	> 0
	A5

	
	1750 < FC < 1765
	≤ 24.3
	> 0
	A5

	
	
	> 24.3
	> 0
	A6

	
	FC ≥ 1765
	≥ 0
	> 0
	A5

	35 MHz
	FC ≤ 1750
	≤ 29.16
	> 0
	A2

	
	
	> 29.16
	> 0
	A5

	
	1750 < FC < 1765
	≤ 29.16
	> 0
	A5

	
	
	> 29.16
	> 0
	A6

	
	FC ≥ 1765
	≥ 0
	> 0
	A6

	40 MHz
	FC ≤ 1740
	≤ 32.4
	> 0
	A2

	
	
	> 32.4
	> 0
	A5

	
	FC > 1740
	≤ 32.4
	> 0
	A5

	
	
	> 32.4
	> 0
	A6

	45 MHz
	FC ≤ 1740
	≤ 35.64
	> 0
	A2

	
	
	> 35.64
	> 0
	A5

	
	FC > 1740
	≤ 35.64
	> 0
	A5

	
	
	> 35.64
	> 0
	A6

	50 MHz
	FC ≤ 1740
	≤ 38.88
	> 0
	A2

	
	
	> 38.88
	> 0
	A5

	
	FC > 1740
	≤ 38.88
	> 0
	A5

	
	
	> 38.88
	> 0
	A6

	NOTE 1:	The A-MPR values are listed in Table 6.2K.3.2-2.
NOTE 2:	For any undefined region, MPR applies.



Table 6.2K.3.3-2: A-MPR for NS_UAV_70 (Power Class 3)
	Modulation/Waveform
	A1
	A2
	A3
	A4
	A5
	A6

	
	Outer/Inner
	Outer/Inner
	Outer/Inner
	Outer/Inner
	Outer/Inner
	Outer/Inner

	DFT-s-OFDM
	PI/2 BPSK
	30
	25
	20
	15
	10
	5

	
	QPSK
	30
	25
	20
	15
	10
	5

	
	16 QAM
	30
	25
	20
	15
	10
	5

	
	64 QAM
	30
	25
	20
	15
	10
	5

	
	256 QAM
	30
	25
	20
	15
	10
	

	CP-OFDM
	QPSK
	30
	25
	20
	15
	10
	5

	
	16 QAM
	30
	25
	20
	15
	10
	5

	
	64 QAM
	30
	25
	20
	15
	10
	5

	
	256 QAM
	30
	25
	20
	15
	10
	

	NOTE 1:	The backoff applied is max (MPR, A-MPR) where MPR is defined in Table 6.2.2-1




***************************** Unchanged Clauses have been Omitted **********************************

6.5K	Output RF spectrum emissions for Aerial UE
6.5K.1	Occupied bandwidth for Aerial UE
For Aerial UE, the requirements specified in clause 6.5.1 apply.
6.5K.2	Out of band emission for Aerial UE
For Aerial UE, the requirements specified in clause 6.5.2 apply.
6.5K.3	Spurious emissions for Aerial UE
6.5K.3.0	General
For Aerial UE, the requirements specified in clause 6.5.3.0 apply.
6.5K.3.1	General spurious emissions
For Aerial UE, the requirements specified in clause 6.5.3.1 apply.
6.5K.3.2	Spurious emissions for UE co-existence
For Aerial UE, the requirements specified in clause 6.5.3.2 apply.
6.5K.3.3	Additional spurious emissions
6.5K.3.3.1	Requirement for network signalling value "NS_UAV_44"
When "NS UAV_44" is indicated in the cell, the power of any UE emission shall not exceed the levels specified in Table 6.5K.3.3.1-1. This requirement also applies for the frequency ranges that are less than FOOB (MHz) in Table 6.5.3.1-1 from the edge of the channel bandwidth.
Table 6.5K.3.3.1-1: Additional requirements for "NS_UAV_44"
	Frequency range
(MHz)
	Channel bandwidth (MHz) / Spectrum emission limit (dBm)
	Measurement bandwidth
	Note

	
	5, 10, 15, 20, 25, 30, 40 MHz
	
	

	2620 ≤ f < 2645
	-15.5
	5 MHz
	1

	2645 ≤ f < 2690
	-40
	1 MHz
	

	2690 ≤ f ≤ 2900
	-50
	1 MHz
	

	NOTE 1:	For these adjacent bands, the emission limit could imply risk of harmful interference to UE(s) operating in the protected operating band.



6.5K.3.3.2	Requirement for network signalling value "NS_UAV_46" 
When "NS_UAV_46" is indicated in the cell, the power of any UE emission shall not exceed the levels specified in Table 6.5K.3.3.2-1. This requirement also applies for the frequency ranges that are less than FOOB (MHz) in Table 6.5.3.1-1 from the edge of the channel bandwidth.
Table 6.5K.3.3.2-1: Additional requirements for "NS_UAV_46"
	Frequency range
(MHz)
	Channel bandwidth (MHz) / Spectrum emission limit (dBm)
	Measurement bandwidth

	
	5, 10, 15, 20, 25, 30, 35, 40, 50 MHz
	

	1675 ≤ f ≤ 1710
	-40
	1 MHz



6.5K.3.3.3	Requirement for network signalling value “NS_UAV_70" 
When "NS UAV_70" is indicated in the cell, the power of any UE emission shall not exceed the levels specified in Table 6.5K.3.3.3-1. This requirement also applies for the frequency ranges that are less than FOOB (MHz) in Table 6.5.3.1-1 from the edge of the channel bandwidth.
Table 6.5K.3.3.3-1: Additional requirements for "NS_UAV_70"
	Frequency range
(MHz)
	Channel bandwidth (MHz) / Spectrum emission limit (dBm)
	Measurement bandwidth

	
	5, 10, 15, 20, 25, 30, 35, 40, 45, 50 MHz
	

	1675 ≤ f ≤ 1710
	-40
	1 MHz



***************************** End of changes ************************************

