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Background and information
During RAN5 #93e meeting, LS R5-216419 was received from ITU-R WP 5D requesting input for ITU-R document for IMT-2020. RAN5 confirmed the target of this work would be RAN5#96 (Aug 22). 

The UE unwanted emission requirement for IMT-2020 (5G) is related to RAN5 specifications TS 36.521-1, TS 38.521-1, TS 38.521-2 and TS 38.521-3. The UE unwanted emission requirements from these four specifications shall be merged into one document. This document shall be submitted to ITU-R via RAN plenary. 

This contribution provides the NR FR2 SA part from TS 38.521-2 [2] for IMT-2020 document.


[bookmark: _Toc107992173][bookmark: _Toc107992239]The parts of the technical specifications to be included explicitly in the draft response are as follows : 
•	Frequency range definitions 
•	Operating bands 
•	Definitions, Symbols and Abbreviations (relevant parts) 
•	Mobile-related terminology and definitions
•	Definition of Test tolerance (Attachment to Annex)
Parts of specifications to include by reference only (to clauses or specific tables):
•	Unwanted emission characteristics
•	OBUE, ACLR, CACLR, Tx spurious and Rx spurious from TS 38.521-2
The approach followed is identitial to RAN4 as discussed within RAN5.
This document covers TS 38.521-2 and is based on TS 38.521-2 v 16.12.0.  It should be noted that TS 38.521-2 is still based on Release 16 features and requirements.



[bookmark: _Toc107992174][bookmark: _Toc107992240]1	Generic unwanted emission characteristics for NR range 2 standalone 
[bookmark: _Toc107992175][bookmark: _Toc107992241]1.1	Operating bands and channel arrangements
Requirements throughout the RF specifications are in many cases defined separately for different frequency ranges (FR). The frequency ranges in which NR can operate according to this version of the specification are identified as described in Table 2.1-1.
TABLE  1.1-1
Definition of frequency ranges
	Frequency range designation
	Corresponding frequency range 

	FR1
	410 MHz – 7125 MHz

	FR2
	24250 MHz – 52600 MHz


[bookmark: _Toc107992176][bookmark: _Toc107992242]1.1.1	Operating bands
NR is designed to operate in the FR2 operating bands defined in Table 1.1.1-1.
TABLE  1.1.1-1
NR operating bands in FR2
	Operating Band
	Uplink (UL) operating band
BS receive
UE transmit
	Downlink (DL) operating band
BS transmit 
UE receive
	Duplex Mode

	
	FUL_low – FUL_high
	FDL_low – FDL_high
	

	n257
	26500 MHz
	–
	29500 MHz 
	26500 MHz
	–
	29500 MHz 
	TDD

	n258
	24250 MHz
	–
	27500 MHz
	24250 MHz
	–
	27500 MHz
	TDD

	n259
	39500 MHz
	–
	43500 MHz
	39500 MHz
	–
	43500 MHz
	TDD

	n260
	37000 MHz
	–
	40000 MHz
	37000 MHz
	–
	40000 MHz
	TDD

	n261
	27500 MHz
	–
	28350 MHz
	27500 MHz
	–
	28350 MHz
	TDD



The UE operating bands for CA are defined in TS 38.101-2 [1] clause 5.2A.
The UE operating bands for DC are defined in TS 38.101-2 [1] clause 5.2B.
The UE operating band combination for UL MIMO are defined in TS 38.101-2 [1] clause 5.2D.
[bookmark: _Toc107992177][bookmark: _Toc107992243]1.1.2	UE Channel bandwidth
The UE channel bandwidth for different NR bands are defined in TS 38.101-2 [1] clause 5.3.
The UE channel bandwidth for CA are defined in TS 38.101-2 [1] clause 5.3A.
[bookmark: _Toc107992178][bookmark: _Toc107992244]1.1.3	Channel arrangement
The UE channel arrangement i.e. channel spacing, channel raster, synchronization raster and TX–RX frequency separation are defined in TS 38.101-2 [1] clause 5.4.
The UE channel arrangement for CA are defined in TS 38.101-2 [1] clause 5.4A.
[bookmark: _Toc107992179][bookmark: _Toc107992245]1.1.4	Configurations
The UE configurations for CA operating bands are defined in TS 38.101-2 [1] clause 5.5A.
The UE configurations for UL-MIMO operating bands are defined in TS 38.101-2 [1] clause 5.5D.
[bookmark: _Toc107992180][bookmark: _Toc107992246]1.1.5	Definitions, symbols and abbreviations
[bookmark: _Toc107992181][bookmark: _Toc107992247]1.1.5.1	Definitions
Aggregated Channel Bandwidth: The RF bandwidth in which a UE is configured to transmit and receive multiple contiguously aggregated carriers.
Carrier aggregation: Aggregation of two or more component carriers in order to support wider transmission bandwidths.
Channel bandwidth: The RF bandwidth supporting a single E-UTRA RF carrier with the transmission bandwidth configured in the uplink or downlink of a cell. The channel bandwidth is measured in MHz and is used as a reference for transmitter and receiver RF requirements.
EIRP(Link=Link angle, Meas=Link angle): measurement of the UE such that the link angle is aligned with the measurement angle. EIRP (indicator to be measured) can be replaced by EIS, Frequency, EVM, carrier Leakage, In-band eission and OBW. 
EIRP(Link=TX beam peak direction, Meas=Link angle): measurement of the EIRP of the UE such that the measurement angle is aligned with the beam peak direction within an acceptable measurement error uncertainty. EIRP (indicator to be measured) can be replaced by Frequency, EVM, carrier Leakage, In-band eission and OBW
EIRP(Link=Spherical coverage grid, Meas=Link  angle): measurement of the EIRP spherical coverage of the UE such that the EIRP link and measurement angles are aligned with the directions along the spherical coverage grid within an acceptable measurement error uncertainty. Alternatively, the spherical coverage grid can be replaced by the beam peak search grid as the results from the beam peak search can be re-used for spherical coverage. 
EIS (effective isotropic sensitivity): sensitivity for an isotropic directivity device equivalent to the sensitivity of the discussed device exposed to an incoming wave from a defined AoA
EIS(Link=RX beam peak direction, Meas=Link angle): measurement of the EIS of the UE such that the measurement angle is aligned with the RX beam peak direction within an acceptable measurement error uncertainty. 
NOTE 1:	The sensitivity is the minimum received power level at which specific requirement is met.
NOTE 2:	Isotropic directivity is equal in all directions (i.e. 0 dBi).
Fallback group: Group of carrier aggregation bandwidth classes for which it is mandatory for a UE to be able to fallback to lower order CA bandwidth class configuration. It is not mandatory for a UE to be able to fallback to lower order CA bandwidth class configuration that belong to a different fallback group.
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.
Link angle: a DL-signal AoA from the view point of the UE, as described in Annex J. If the beam lock function is used to lock the UE beam(s), the link angle can become any arbitrary AoA once the beam lock has been activated.
Measurement angle: the angle of measurement of the desired metric from the view point of the UE, as described in Annex J
radiated interface boundary: operating band specific radiated requirements reference point where the radiated requirements apply
radiated requirements reference point: for the RF measurement setup, the radiated requirements reference point is located at the centre of the quiet zone. From the UE perspective the reference point is the input of the UE antenna array
RX beam peak direction: direction where the maximum total component of RSRP and thus best total component of EIS is found
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.
TX beam peak direction: direction where the maximum total component of  EIRP is found
TRP(Link=TX beam peak direction, Meas=TRP grid): measurement of the TRP of the UE such that the measurement angles are aligned with the directions of the TRP grid points within an acceptable measurement uncertainty while the link angle is aligned with the TX beam peak direction 
[bookmark: _Toc107992182][bookmark: _Toc107992248]1.1.5.2	Symbols
FDL_low	The lowest frequency of the downlink operating band
FDL_high	The highest frequency of the downlink operating band
FUL_low	The lowest frequency of the uplink operating band
FUL_high	The highest frequency of the uplink operating band
[bookmark: _Toc107992183][bookmark: _Toc107992249]1.1.5.3	Abbreviations
ACLR	Adjacent Channel Leakage Ratio
CA	Carrier Aggregation
DC	Dual Connectivity
FDD	Frequency division duplex
FR	Frequency Range
NR	New Radio
NS	Network Signalling
SUL	Supplementary uplink
TDD	Time division duplex
UE	User equipment
EIRP	Effective Isotropic Radiated Power
EIS	Effective Isotropic Sensitivity
UL MIMO	Uplink Multiple Antenna transmission

[bookmark: _Toc107992184][bookmark: _Toc107992250]1.2	RF spectrum emissions
Additional emission requirements can be signalled by the network. Each additional emission requirement is associated with a unique NS label. A list of NS labels and their corresponding NR frequency bands are defined in TS 38.521-2  [2] Table 6.2.3.3.1-1 and Table 6.2.3.3.1-2.
[bookmark: _Toc88691086][bookmark: _Toc107992185][bookmark: _Toc107992251]1.2.1	Out of band emission
[bookmark: _Toc88691087][bookmark: _Toc107992186][bookmark: _Toc107992252][bookmark: _Hlk107583232]1.2.1.1	Spectrum emission mask
[bookmark: _Hlk107854215]The general NR spectrum emission mask limits are defined in TS 38.521-2 [2] Table 6.5.2.1.5-1 with test tolerances in Table 6.5.2.1.5-2.
[bookmark: _Toc88691088][bookmark: _Toc107992187][bookmark: _Toc107992253]1.2.1.2	Additional spectrum emission mask
Additional spectrum emission requirements are currently not defined in TS 38.521-2 [2]
[bookmark: _Toc88691089][bookmark: _Toc107992188][bookmark: _Toc107992254]1.2.1.3	Adjacent channel leakage ratio 
Adjacent channel leakage power Ratio (ACLR) is the ratio of the filtered mean power centred on the assigned channel frequency to the filtered mean power centred on an adjacent channel frequency.
The NR FR2 ACLR requirements are defined in TS 38.521-2 [2] clause 6.5.2.4.1.5.
[bookmark: _Toc88691090][bookmark: _Toc107992189][bookmark: _Toc107992255]1.2.2	Transmitter spurious emissions
Spurious emissions are emissions which are caused by unwanted transmitter effects such as harmonics emission, parasitic emissions, intermodulation products and frequency conversion products, but exclude out of band emissions unless otherwise stated. The spurious emission limits are specified in terms of general requirements in line with SM.329 and NR operating band requirement to address UE co-existence.
To improve measurement accuracy, sensitivity and efficiency, the resolution bandwidth may be smaller than the measurement bandwidth. When the resolution bandwidth is smaller than the measurement bandwidth, the result should be integrated over the measurement bandwidth in order to obtain the equivalent noise bandwidth of the measurement bandwidth.
[bookmark: _Toc88691091][bookmark: _Toc107992190][bookmark: _Toc107992256]1.2.2.1	Spurious emissions requirements
The general NR spurious emission limits are defined in TS 38.521-2 [2] Table 6.5.3.1.5-1.
[bookmark: _Toc88691092][bookmark: _Toc107992191][bookmark: _Toc107992257]1.2.2.2	Spurious emissions for UE co-existence
The co-existence requirements for the UE are found in TS 38.521-2 [2] Table 6.5.3.2.5-1. 
[bookmark: _Toc88691093][bookmark: _Toc107992192][bookmark: _Toc107992258]1.2.2.3	Additional spurious emissions
These requirements are specified in terms of an additional spectrum emission requirement. Additional spurious emission requirements are signalled by the network to indicate that the UE shall meet an additional requirement for a specific deployment scenario as part of the cell handover/broadcast message.
The additional spurious emission requirements for network signalling label "NS_202" are defined in TS 38.521-2 [2] Table 6.5.3.3.3-2.
The additional spurious emission requirements for network signalling label "NS_203" are defined in TS 38.521-2 [2] Table 6.5.3.3.3-3.
[bookmark: _Toc88691094][bookmark: _Toc107992193][bookmark: _Toc107992259]1.2.3	Receiver spurious emissions
The general receiver spurious emission requirements are currently not defined in TS 38.521-2 [2] 
[bookmark: _Toc88691095][bookmark: _Toc107992194][bookmark: _Toc107992260]1.2A	Output RF spectrum emissions for CA
[bookmark: _Toc107992195][bookmark: _Toc107992261]1.2A.1	Out of band emission
[bookmark: _Toc107992196][bookmark: _Toc107992262]1.2A.1.1	Spectrum emission mask
The general NR spectrum emission mask limits for intra-band contiguous CA are defined in TS 38.521-2 [2] clause 6.5A.2.1.1.5.
[bookmark: _Toc107992197][bookmark: _Toc107992263]1.2A.1.2	Void
[bookmark: _Hlk107864084][bookmark: _Toc107992198][bookmark: _Toc107992264]1.2A.1.3	Adjacent channel leakage ratio 
The general NR ACLR limits for CA are defined in TS 38.521-2 [2] clause 6.5A.2.2.1.5-1.
[bookmark: _Toc107992199][bookmark: _Toc107992265]1.2A.2	Transmitter spurious emissions for CA
The general spurious emissions limits for CA are defined in TS 38.521-2 [2] clause 6.5A.3.1.1.5.
The spurious emissions CA limits for UE co-existence are defined in TS 38.521-2 [2] clause in clause 6.5A.3.2.1.5
[bookmark: _Toc107992211][bookmark: _Toc107992277]1.2D	 RF spectrum emissions for UL MIMO
[bookmark: _Toc107992212][bookmark: _Toc107992278]1.2D.1	Out of band emission for UL MIMO 
[bookmark: _Toc107992213][bookmark: _Toc107992279]1.2D.1.1	Spectrum emission mask for UL MIMO
The spectrum emission mask requirements for UL-MIMO are defined in TS 38.521-2 [2] clause 6.5D.2.1.5
[bookmark: _Toc107992214][bookmark: _Toc107992280]1.2D.1.2	Additional spectrum emission mask for UL MIMO 
The additional spectrum emission requirements for UL-MIMO are currently not defined in TS 38.521-2 [2] 
[bookmark: _Toc107992215][bookmark: _Toc107992281]1.2D.1.3	Adjacent channel leakage ratio for UL MIMO 
The NR ACLR requirements for UL-MIMO are defined in TS 38.521-2 [2] clause 6.5D.3.3.
[bookmark: _Toc107992216][bookmark: _Toc107992282]1.2D.2	Spurious emissions for UL MIMO 
[bookmark: _Toc107992217][bookmark: _Toc107992283]1.2D.2.1	Spurious emissions requirements
The general spurious emission limits for UL MIMO are defined in TS 38.521-2 [2] clause 6.5D.3.1.5.
[bookmark: _Toc107992218][bookmark: _Toc107992284]1.2D.2.2	Spurious emissions for UE co-existence 
[bookmark: _Toc107992219][bookmark: _Toc107992285]The spurious emission for UE co-existence limits for UL MIMO are defined in TS 38.521-2 [2] clause 6.5D.3.2.
1.2D.2.3	Additional spurious emissions
The spurious emission for UE co-existence limits for UL MIMO are defined in TS 38.521-2 [2] clause 6.5D.3.3.
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