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2
References

The following documents contain provisions which, through reference in this text, constitute provisions of the present document.

-
References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.

-
For a specific reference, subsequent revisions do not apply.

-
For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.

[1]
3GPP TR 21.905: "Vocabulary for 3GPP Specifications".

[2]
3GPP TS 38.101-1: “NR; User Equipment (UE) radio transmission and reception; Part 1: Range 1 Standalone”
[3]
3GPP TS 38.101-3: “NR; User Equipment (UE) radio transmission and reception; Part 3: Range 1 and Range 2 Interworking operation with other radios”

[4]
void
[5]
3GPP TS 38.521-2: “NR; User Equipment (UE) conformance specification; Radio transmission and reception; Part 2: Range 2 Standalone"

[6]
Recommendation ITU-R M.1545: "Measurement uncertainty as it applies to test limits for the terrestrial component of International Mobile Telecommunications-2000"

[7]
ITU-R Recommendation SM.329-10, "Unwanted emissions in the spurious domain"

[8]
47 CFR Part 30, “UPPER MICROWAVE FLEXIBLE USE SERVICE, §30.202   Power limits”, FCC.

[9]
3GPP TS 38.211: "NR; Physical channels and modulation".

[10]
3GPP TS 38.213: "NR; Physical layer procedures for control".

[11]
3GPP TS 38.215: "NR; Physical layer measurements".

[12]
3GPP TS 38.133: "NR; Requirements for support of radio resource management".

[13]
3GPP TS 38.331: "NR; Radio Resource Control (RRC); Protocol specification".

3
Definitions, symbols and abbreviations

3.1
Definitions

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].

Aggregated Channel Bandwidth: The RF bandwidth in which a UE transmits and receives multiple contiguously aggregated carriers.
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.
NOTE:
Carriers aggregated in each band can be contiguous or non-contiguous.

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. Beam peak search grids, TX beam peak direction, and RX beam peak direction can be selected to describe Link.

EIRP(Link=Link angle, Meas=beam peak direction): 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.

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

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.
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 [I].

Measurement angle: the angle of measurement of the desired metric from the view point of the UE, as described in Annex [I].
radiated interface boundary: operating band specific radiated requirements reference point where the radiated requirements apply

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=Link angle): measurement of the TRP of the UE such that the measurement angle is aligned with the beam peak direction within an acceptable measurement uncertainty. TX beam peak direction and RX beam peak direction can be selected to describe Link.

NOTE:
For requirements based on EIRP/EIS, the radiated interface boundary is associated to the far-field region

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

< end of changes >
< start of changes >
Annex [I] (normative):
UE coordinate system
[I].1
Reference coordinate system

This annex defines the measurement coordinate system for the NR UE.  The reference coordinate system, is provided in Figure [I].1-1 below.
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Figure [I].1-1: Reference coordinate system

The following aspects are necessary:

-
A basic understanding of the top and bottom of the device is needed in order to define unambiguous DUT positioning requirements for the test

-
An understanding of the origin of the test system (i.e. the direction in which the x-axis points inside the test chamber) is needed in order to define unambiguous DUT orientation, DUT beam, signal, interference, and measurement angles

[I].2
Test conditions and angle definitions

Table [I].2-1 below provides the test conditions and angle definitions.

Table [I].2-1: Test conditions and angle definitions
	Test condition
	DUT
orientation
	Link
angle
	Measurement
angle
	Diagram

	Free space
	Ψ=0;
Θ=0;
Φ=0
	θLink;
φLink

with polarization reference PolLink = θ or 
φ
	θMeas;
φMeas

with polarization reference 
PolMeas = θ or 
φ
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	NOTE 1:
A polarization reference, as defined in relation to the reference coordinate system in [I].1, is maintained for each signal angle, link or interferer angle, and measurement angle


For each UE requirement and test case, each of the parameters in Table [I].2-1 are defined as single values or ranges of values, such that DUT positioning, DUT beam direction, and angles of the signal, link/interferer, and measurement are specified.

Due to the non-commutative nature of rotations, the order of rotations is important and needs to be defined when multiple DUT orientations are tested. 

The rotations around the x, y, and z axes can be defined with the following rotation matrices
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and
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with the respective angles of rotation, , ,  and
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Additionally, any translation of the DUT can be defined with the translation matrix
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with offsets tx, ty, tz in x, y, and z, respectively and with 
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The combination of rotations and translation is captured by the multiplication of rotation and translation matrices. 

For instance, the matrix M 
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describes an initial rotation of the DUT around the z axis with angle , a subsequent rotation around the y axis with angle , and a final rotation around the x axis with angle . After those rotations, the DUT is translated by tx, ty, tz in x, y, and z, respectively.

[I].3
DUT positioning guidelines

The centre of the reference coordinate system shall be aligned with the geometric centre of the DUT in order to minimize the offset between antenna arrays integrated at any position of the UE and the centre of the quiet zone.

Near-field coupling effects between the antenna and the pedestals/positioners/fixtures generally cause increased signal ripples. Re-positioning the DUT by directing the beam peak away from those areas can reduce the effect of signal ripple on EIRP/EIS measurements. Figure [I].3-1 and [I].3-2 illustrate how to reposition the DUT in a distributed axes and combined axes system, when the beam peak is directed to the DUTs upper hemisphere (DUT orientation 1) or the DUTs lower hemisphere (DUT orientation 2). 
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Figure [I].3-1: DUT re-positioning for distributed-axes system
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Figure [I].3-2: DUT re-positioning for combined-axes system

For EIRP/EIS measurements, re-positioning the DUT makes sure the pedestal is not obstructing the beam path and that the pedestal is not in closer proximity to the measurement antenna/reflector than the DUT. For TRP measurements, re-positioning the DUT makes sure that the beam peak direction is not obstructed by the pedestal and the pedestal is in the measurement path only when measuring the back-hemisphere. No re-positioning during the TRP measurement is required.

< end of changes >
