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1. Introduction
At the last RAN4 meeting (RAN4#93 in Reno) draft specification text for IAB-Node reference sensitivity was discussed [1]. Based on the outcome from the discussion and additional information from companion contributions a text proposal for FR2 reference sensitivity have been created.  
In this contribution specification text for IAB Node reference sensitivity have been created. The intension is to capture specification text, including the structure, technical details and requirement levels for FR2 IAB-Node.  

2. Discussion
For FR2 IAB-Node it is reasonable to define the OTA reference sensitivity requirement based on the BS concept, with additions to account for the MT required FRCs. 
The text proposal for the technical specification contains of two parts;
· Terminology relevant for reference sensitivity in Clause 3.
· Requirement definition in Clause 10.

The text proposal for Clause 10 adds structure to support IAB-Node 1-O and IAB-Node 2-O. The test proposal for Clause 10 can be summarized as:
1. A general section for radiated receiver characteristics is created in subclause 10.1.
2. A section for OTA reference sensitivity is created in subclause 10.3.1.
3. A section for minimum requirement for IAB-Node type 1-O is created as a place holder in subclause 10.3.2.
4. A section for minimum requirement for IAB-Node type 2-O is created in subclause 10.3.3.
5. Requirement text for IAB-Node 2-O is added in subclause 10.3.3.

3. Conclusion
It is proposed to approve the text proposal attached at the end of this contribution.     

4. References
[1]		R4-1914525, “Draft specification text for IAB reference sensitivity in subclause 7.2 and subclause 10.3”, Ericsson, RAN4#93
[2]	R4-2001019, “Technical background for IAB-Node reference sensitivity”, Ericsson
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[bookmark: _Toc21127406]3	Definitions, symbols and abbreviations
[bookmark: _Toc21127407]3.1	Definitions
[bookmark: OLE_LINK6][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].
beamwidth: beam which has a half-power contour that is essentially elliptical, the half-power beamwidths in the two pattern cuts that respectively contain the major and minor axis of the ellipse
Channel bandwidth: RF bandwidth supporting a single NR RF carrier with the transmission bandwidth configured in the uplink or downlink
NOTE 1:	The channel bandwidth is measured in MHz and is used as a reference for transmitter and receiver RF requirements.
NOTE 2:	It is possible for the BS to transmit to and/or receive from one or more UE bandwidth parts that are smaller than or equal to the BS transmission bandwidth configuration, in any part of the BS transmission bandwidth configuration.
[bookmark: _Hlk490252228][bookmark: _Hlk494631435]equivalent 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
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).
measurement bandwidth: RF bandwidth in which an emission level is specified
minSENS: the lowest declared EIS value for the OSDD's declared for OTA sensitivity requirement.
minSENS RoAoA: The reference RoAoA associated with the OSDD with the lowest declared EIS
OTA REFSENS RoAoA: the RoAoA determined by the contour defined by the points at which the achieved EIS is 3dB higher than the achieved EIS in the reference direction assuming that for any AoA, the receiver gain is optimized for that AoA 
NOTE:	This contour will be related to the average element/sub-array radiation pattern 3dB beamwidth.
polarization match: condition that exists when a plane wave, incident upon an antenna from a given direction, has a polarization that is the same as the receiving polarization of the antenna in that direction
reference RoAoA: the sensitivity RoAoA associated with the receiver target reference direction for each OSDD.
sensitivity RoAoA: RoAoA within the OTA sensitivity directions declaration, within which the declared EIS(s) of an OSDD is intended to be achieved at any instance of time for a specific BS direction setting
[bookmark: _Toc21127408]3.2	Symbols
For the purposes of the present document, the following symbols apply:
BeWθ,REFSENS	Beamwidth equivalent to the OTA REFSENS RoAoA in the θ-axis in degrees. Applicable for FR1 only.
BeWφ,REFSENS	Beamwidth equivalent to the OTA REFSENS RoAoA in the φ-axis in degrees. Applicable for FR1 only.
ΔFR2_REFSENS	Offset applied to the FR2 OTA REFSENS depending on the AoA
ΔminSENS	Difference between conducted reference sensitivity and minSENS
ΔOTAREFSENS	Difference between conducted reference sensitivity and OTA REFSENS
EISminSENS	The EIS declared for the minSENS RoAoA
EISREFSENS	OTA REFSENS EIS value
EISREFSENS_50M	Declared OTA reference sensitivity basis level for FR2 based on a reference measurement channel with 50MHz BS channel bandwidth

[bookmark: _Toc21127409]3.3	Abbreviations
For the purposes of the present document, the abbreviations given in 3GPP TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in 3GPP TR 21.905 [1].
[bookmark: _Hlk494631454]DFT-s-OFDM	Discrete Fourier Transform-spread-OFDM
EIS	Equivalent Isotropic Sensitivity
FRC	Fixed Reference Channel
OTA	Over-The-Air
REFSENS	Reference Sensitivity
RoAoA	Range of Angles of Arrival 
SCS	Sub-Carrier Spacing
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[bookmark: _Toc13080407][bookmark: _Toc18916190]10	Radiated receiver characteristics
[bookmark: _Toc13080408][bookmark: _Toc18916191]10.1	General
Radiated receiver characteristics are specified at RIB for IAB-Node type 1-H, IAB-Node type 1-O, or IAB-Node type 2-O, with full complement of transceivers for the configuration in normal operating condition.
Unless otherwise stated, the following arrangements apply for the radiated receiver characteristics requirements in clause 10:
-	Requirements apply during the IAB-Node receive period.
-	Requirements shall be met for any transmitter setting.
-	Throughput requirements defined for the radiated receiver characteristics do not assume HARQ retransmissions.
-	When the IAB-Node is configured to receive multiple carriers, all the throughput requirements are applicable for each received carrier.
-	For ACS, blocking and intermodulation characteristics, the negative offsets of the interfering signal apply relative to the lower Base Station RF Bandwidth edge or sub-block edge inside a sub-block gap, and the positive offsets of the interfering signal apply relative to the upper Base Station RF Bandwidth edge or sub-block edge inside a sub-block gap.
-	Each requirement shall be met over the RoAoA specified.
NOTE:	In normal operating condition the IAB-Node in TDD operation is configured to TX OFF power during receive period.
For IAB-Node type 1-O, requirements which are to be met over the OTA REFSENS RoAoA absolute requirement values are offset by the following term:
	ΔOTAREFSENS = 44.1 - 10*log10(BeWθ,REFSENS*BeWφ,REFSENS) dB for the reference direction
and
	ΔOTAREFSENS = 41.1 - 10*log10(BeWθ,REFSENS*BeWφ,REFSENS) dB for all other directions
For requirements which are to be met over the minSENS RoAoA absolute requirement values are offset by the following term:
	ΔminSENS = PREFSENS – EISminSENS (dB)
For IAB-Node 2-O, requirements which are to be met over the OTA REFSENS RoAoA absolute requirement values are offset by the following term:
	ΔFR2_REFSENS = -3 dB for the reference direction
and
	ΔFR2_REFSENS = 0 dB for all other directions


[bookmark: _Toc13080409][bookmark: _Toc18916192]10.2	OTA sensitivity
Detailed structure of the subclause is TBD.

[bookmark: _Toc13080414][bookmark: _Toc18916193]10.3	OTA reference sensitivity level
Detailed structure of the subclause is TBD.
[bookmark: _Toc21127706]10.3.1	General
The OTA REFSENS requirement is a directional requirement and is intended to ensure the minimum OTA reference sensitivity level for a declared OTA REFSENS RoAoA. The OTA reference sensitivity power level EISREFSENS is the minimum mean power received at the RIB at which a reference performance requirement shall be met for a specified reference measurement channel.
The OTA REFSENS requirement shall apply to each supported polarization, under the assumption of polarization match.
[bookmark: _Toc21127707]10.3.2	Minimum requirement for IAB-Node type 1-O
Detailed structure of the subclause is TBD.
[bookmark: _Toc21127708]10.3.3	Minimum requirement for IAB-Node type 2-O
The throughput shall be ≥ 95% of the maximum throughput of the reference measurement channel as specified in table 10.3.3-1 and table 10.3.3-2 when the OTA test signal is at the corresponding EISREFSENS level and arrives from any direction within the OTA REFSENS RoAoA.
EISREFSENS levels are derived from a single declared basis level EISREFSENS_50M, which is based on a reference measurement channel with 50 MHZ IAB-Node channel bandwidth. EISREFSENS_50M itself is not a requirement and although it is based on a reference measurement channel with 50 MHz IAB-Node channel bandwidth it does not imply that the IAB-Node has to support 50 MHz IAB-Node channel bandwidth.
For wide area IAB-Node, EISREFSENS_50M is an integer value in the range -96 to -119 dBm. The specific value is declared by the vendor.
For medium range IAB-Node, EISREFSENS_50M is an integer value in the range -91 to -114 dBm. The specific value is declared by the vendor.
For local area IAB-Node, EISREFSENS_50M is an integer value in the range -86- to -109 dBm. The specific value is declared by the vendor.
Table 10.3.3-1: IAB-DU reference sensitivity requirement 
	Channel bandwidth 
(MHz)
	Sub-carrier spacing
(kHz)
	FRC
	EISREFSENS level
(dBm)

	50, 100, 200
	60 
	G-FR2-A1-1
	EISREFSENS_50M + ΔFR2_REFSENS

	50
	120
	G-FR2-A1-2
	EISREFSENS_50M + ΔFR2_REFSENS

	100, 200, 400
	120
	G-FR2-A1-3
	EISREFSENS_50M + 3 + ΔFR2_REFSENS

	NOTE 1:	EISREFSENS is the power level of a single instance of the reference measurement channel. This requirement shall be met for each consecutive application of a single instance of the reference measurement channel mapped to disjoint frequency ranges with a width corresponding to the number of resource blocks of the reference measurement channel each, except for one instance that might overlap one other instance to cover the full IAB-Node channel bandwidth.
NOTE 2:	The declared EISREFSENS_50M shall be within the range specified above.
NOTE 3:   The FRCs are defined in [TBD] 



Table 10.3.3-2: IAB-MT reference sensitivity requirement 
	Channel bandwidth 
(MHz)
	Sub-carrier spacing
(kHz)
	FRC
	EISREFSENS level
(dBm)

	50, 100, 200, 400
	60
	G-FR2-[TBD]
	EISREFSENS_50M + ΔFR2_REFSENS

	50, 100, 200, 400
	120
	[bookmark: _GoBack]G-FR2-[TBD]
	EISREFSENS_50M + ΔFR2_REFSENS

	NOTE 1:	The declared EISREFSENS_50M shall be within the range specified above.
NOTE 2:   The FRCs are defined in [TBD]
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