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1. Introduction
At the last RAN4 meeting (RAN4#92-bis in Chongqing) proposals related to how to write the IAB-Node RF core specification was agreed [1].
The IAB-Node consists for two logical identities for which RF core requirements will be established; IAB-MT and IAB-DU. Those identities can be implemented in one common physical design or two individual designs. The functionality of the two identities can be summarized as;
1. IAB-DU: Transmit/Receive in child backhaul link or access link
· Transmit downlink channels (e.g. PDSCH)
· Receive uplink channels (e.g. PUSCH)
2. IAB-MT: Transmit/Receive only in parent backhaul link
· Transmit uplink channels (e.g. PUSCH)
· Receives downlink channels (e.g. PDSCH) 
To be able to establish a common RF core specification for the IAB-Node numerous options for how a specification can be created will emerge. 
In this contribution we have selected one requirement (reference sensitivity) to focus on to better understand the details relevant for writing RF core requirements. At the end of the contribution draft specification text is attached for further discussion.

2. Discussion
The proposed IAB specification structure is created to support both IAB-DU and IAB-MT requirements for each specific requirement (e.g. reference sensitivity). The structure for the IAB specification in divided into conducted clause and radiated clauses as follows;
· Clause 1 to 5 is common for conducted and radiated requirements 
· Clause 6 is for conducted transmitter characteristics
· Clause 7 is for conducted receiver characteristics 
· Clause 8 is for conducted performance requirements
· Clause 9 is for radiated transmitter characteristics
· Clause 10 is for radiated receiver characteristics
· Clause 11 is for radiated performance requirements
When considering the IAB-Node RF core specification it is worth to point out that the IAB-DU, requires support for BS type 1-H, BS-type 1-O and BS type 2-O and IAB-MT requires support for FR1 and FR2. As a base line the information to be captured in the IAB-Node RF core specification will hold information from the UE specification TS 38.101-1 and TS 38.101-2 and the BS specification TS 38.104, as showed in Figure 2-1.
[image: ]
Figure 2-1: Relations to other specifications
Some requirements will be defined as for BS and DU, while some requirement levels may differ due to the IAB deployment scenario. Also, some requirements may be overlapping or other may be missing, hence the requirement coverage for the IAB Node may be different from the sum of BS and UE requirements.
So far three general options for how to create the IAB-Node specification have been considered;
A. Use references to other specifications. For IAB-DU refer to TS 38.104 requirements and for IAB-MT refer to requirements in TS 38.101-1 and TS 38.101-2 In case where requirements differ, IAB specific requirements are documented (e.g. ACLR and ACS).
B. Create a self-contained IAB-Node RF core specification, where the requirement text is copied from TS 38.104, TS 38.101-1 and TS 38.101-2. The requirement levels are adapted for IAB in case where it’s needed. 
C. Define common requirements for the transmitter and receiver.
From a pure editorial perspective, it would be better to refer as much as possible when it is appropriate. If not, the predicted size of the IAB Node RF core specification will be close to the combined size of TS 38.104, TS 38.101-1 and TS 38.101-2. Also, from a technical perspective it would be efficient to use references, since many requirements will be identical for BS and IAB-DU and UE and IAB-MT.
However, before deciding on what requirements that are applicable for an IAB Node, the deployment scenario should be captured. 
During experimental specification drafting (captured in Annex) some essential technical issues was identified. Before RAN4 continue to produce specification text for reference sensitivity the following technical issued needs further discussion and considerations;
1. For an IAB Node the array antenna beamforming is essential to achieve link budget for both access link and backhaul link. Currently, NR BS FR2 requirements captures the array gain part of reference sensitivity while the FR2 UE requirement assumes an omni directional antenna. If the IAB Node only meets minimum sensitivity dimensioned based on an omni-directional antenna then regardless of what kind of antenna array it has, the OTA sensitivity performance will be the same as a UE. Thus, the range and capacity of a link will not differ from that of a UE, which implies that the backhaul link will not be able to receive any more data from a donor than a UE can, and a multi-hop scenario may need a lot of hops. Importantly, even if the IAB contains a large beamforming array (e.g. 512 elements), it will not provide any better link than an omnidirectional if its OTA sensitivity is not improved.
2. Both for UE and BS, the specifications support different reference sensitivity levels for different transmitter power class for UE and different deployment scenario for BS (BS class). For an IAB Node, RAN4 need to find a concept where transmit power, reference sensitivity and other requirements are mapped toward a common deployment scenario. 
3. The IAB Node specification needs to be implementation neutral. Meaning that requirements should be defined for the complete node, not as two sub-functions; IAB-MT and IAB-DU. The only, case where requirement can be different is where it can be technically justified from a deployment scenario to have separate requirements. For requirements, such unwanted emission, the requirement must be specified as a common requirement capturing both IAB-DU and IAB-MT unwanted emission.
4. The reference sensitivity requirement for the IAB Node requires FRC to be designed to capture the IAB Node unique TX/RX slot allocation scheme. In general, the reference sensitivity depends on the required SNR, noise figure and array gain, hence on common FRC for IAB can be established. 
5. For an IAB-Node operating at FR1, support for all OTA requirements can be found in the NR BS specification, but in the UE Specifications. Since it is reasonable to assume that an IAB Node operating at FR1 requires beamforming to be able to achieve link budget for the access link and well as the backhaul link, OTA requirement is more relevant than conducted requirement.  
6. Of course, in principle an IAB Node could exceed the minimum sensitivity, but the other receiver requirements (blocking, etc.) are linked to the reference sensitivity requirement and belong together as a package. Thus, setting the reference sensitivity requirement wrongly could prevent architectures that improve link budget.

7. For BS type 1-O, two sensitivity requirements are defined; OTA sensitivity and OTA reference sensitivity. Both of then captures antenna array capabilities related to the system. For BS type 2-O, only OTA reference sensitivity is defined. What requirement that is applicable for an IAB-Node requires careful consideration. 
In companion contributions [3, 4] a more detailed overview of technical aspects to further consider for the IAB-Node is described.

Observation 1:
Before the technical issues identified above is resolved RAN4 should not draft specification text. There is an eminent need to capture the technical background and conclude before a specification is created. 

Observation 2:
The specification text for receiver relying on reference sensitivity should be handled as a package. 

In the attached Annex three drafting examples can be found. At the first glance they look very similar from a principle perspective, but carful considerations are required before RAN4 can decide what approach to select for the IAB-Node specification. Most probably, there is no single approach that can be used for all requirements. The used approach for a specific requirement must be based on the technical background. For the specific case considering reference sensitivity, a summary of the drafting examples is given in Table 2-1. 
Table 2-1: Draft overview  
	Draft Example
	Drafting approach
	Pros
	Cons

	1
	Refer directly to other specifications
	This approach gives a reasonable sized document.


	References includes requirements that may not be applicable for an IAB Node.
The requirement concept may not be suitable for the IAB-Node. The requirement levels may not be suitable for the IAB Node.

	2
	All requirements are defined in the IAB specification
	The specification is self-contained
	The specification may end up as a very large document. The requirement concept may not be suitable for the IAB-Node. The requirement levels may not be suitable for the IAB Node.

	3
	A common requirement for IAB-Node
	Keep the requirement coverage reasonable and relevant.
	None




Based on the findings and experience by drafting an IAB Node reference sensitivity requirement, a general approach to use developing the requirement specification can be concluded as:
1. IAB-DU and IAB-MT functions can have separate requirements if its technically justified from a specific deployment scenario.
2. IAB Node requirements should be based on what is needed for relevant IAB deployment scenarios, not to mimic current requirements for BS or UE requirements.
3. With (2) in mind, if in a particular deployment scenario BS or UE requirements can be re-used, RAN4 should aim to do so.
4. Where requirements are re-used, references to the appropriate specification can be used.


Observation 3:
There will not be a clear approach to be applied for all requirements. Different requirements should be handled separately.


3. Conclusion
In this contribution we have considered proposed solutions for how to create an IAB-Node RF core specification. Multiple examples of draft specification text have been created to further stimulate the discussion. The draft text is attached at the end of this contribution.
For an IAB-Node it is essential to reflect the considered deployments scenarios and define requirements accordingly. This means that the beamforming achieved by the array antenna is essential for the receiver requirements for the IAB-Node. The receiver requirement must be defined so that the array factor is included and be balanced with the transmitter requirements to facilitate both access link coverage as well as backhaul link coverage. 

Proposal 1:
For the reference sensitivity requirement, the IAB Node specification cannot refer directly to other specifications.

Proposal 2:
Based on a specific deployment scenario, the reference sensitivity requirement for the IAB Node can be established.
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5. Annex
To stimulate further discussions around how to create the IAB-Node RF core specification we have created draft specification text examples relevant for reference sensitivity.

Example 1: Refer directly to other specifications
Use references from the IAB-Node specification to TS 38.101-1 and TS 38.101-2 for IAB-MT requirements and to TS 38.104 for IAB-DU requirements. 
1. A general section is created in subclause 7.1 with a general description of the reference sensitivity requirement applicable for both IAB-MT and IAB-DU.
2. A general section is created in subclause 10.1 with a general description of the radiated reference sensitivity requirement applicable for both IAB-MT and IAB-DU.
3. A general section is created in subclause 7.2.1, where information from TS 38.101-1, subclause 7.3.1 and TS 38.104, subclause 7.2.1 is harmonized and adapted for the IAB Node.
4. A section for IAB-MT reference sensitivity levels are created in sub-clause 7.2.2. In this subclause a reference to TS 38.101-1 is added to point to correct requirement.
5. A section for IAB-DU reference sensitivity levels are created in sub-clause 7.2.3. In this subclause a reference to TS 38.104 is added to point to correct requirement.
6. A general section is created in subclause 10.3.1, where information from TS 38.101-1, subclause 7.3.1 and TS 38.104, subclause 10.3.1 is harmonized and adapted for IAB Node.
7. A section for IAB-MT reference sensitivity levels are created in sub-clause 10.3.2. In this subclause a reference to TS 38.101-2 is added to point to correct requirement.
8. A section for IAB-DU reference sensitivity levels are created in sub-clause 10.3.3. In this subclause a reference to TS 38.104 is added to point to correct requirement.
Draft specification text following this approach can be found in example 1 at the end of this contribution. 
Example 2: Copy specification text from other specifications  
The intention here is to create a self-contained IAB-Node RF core specification with few references to other specifications.
1. A general section is created in subclause 7.1 with a general description of the reference sensitivity requirement applicable for both IAB-MT and IAB-DU.
2. A general section is created in subclause 10.1 with a general description of the radiated reference sensitivity requirement applicable for both IAB-MT and IAB-DU.
3. A general section is created in subclause 7.2.1, where information from TS 38.101-1, subclause 7.3.1 and TS 38.104, subclause 7.2.1 is harmonized and adapted for the IAB Node.
4. A section for IAB-MT reference sensitivity levels are created in sub-clause 7.2.2. In this sub-clause the requirement text from TS 38.101-1 is captured.
5. A section for IAB-DU reference sensitivity levels are created in sub-clause 7.2.3. In this sub-clause the requirement text from TS 38.104 is captured for IAB-DU type 1-H.
6. A general section is created in subclause 10.3.1, where information from TS 38.101-1, subclause 7.3.1 and TS 38.104, subclause 10.3.1 is harmonized and adapted for IAB Node.
7. A section for IAB-MT reference sensitivity levels are created in sub-clause 10.3.2. In this sub-clause the requirement text from TS 38.101-2 is captured.
8. A section for IAB-DU reference sensitivity levels are created in sub-clause 10.3.3. In this sub-clause the requirement text from TS 38.104 is captured for IAB-DU type 1-O and 2-O.
Draft specification text following this approach can be found in example 2 at the end of this contribution.

Example 3: The common requirement approach  
The intention here is to create a self-contained IAB-Node RF core specification with few references to other specifications.
1. A general section is created in subclause 7.1 with a general description of the receiver requirements.
2. A general section is created in subclause 10.1 with a general description of the radiated receiver requirements.
3. A general section is created in subclause 7.2.1, with information relevant for reference sensitivity.
4. A section for IAB-Node minimum requirement for reference sensitivity levels are created in sub-clause 7.2.3.
5. A general section is created in subclause 10.3.1, with information relevant for reference sensitivity. 
6. A section for IAB-Node minimum requirement for reference sensitivity levels are created in sub-clause 10.3.2. 
Draft specification text following this approach can be found in example 3 at the end of this contribution.
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Example 1:

DRAFT for clause 7:

[bookmark: _Toc13080235][bookmark: _Toc18916171]7	Conducted receiver characteristics
[bookmark: _Toc13080236][bookmark: _Toc18916172]7.1	General
Unless otherwise stated the receiver characteristics are specified at the antenna connector(s) of the IAB-MT. 
For IAB-MT requirements, with the exception of subclause 7.3, the requirements shall be verified with the network signalling value NS_01 configured (TS 38.101-1, table 6.2.3-1).
For IAB-MT requirements, all the parameters in clause 7 are defined using the UL reference measurement channels specified in TS 38.101-1, annexes A.2.2 and A.2.3, the DL reference measurement channels specified in TS 38.101-1, annex A.3.2 and using the set-up specified in TS 38.101-1, annex C.3.1.
For IAB-DU, conducted receiver characteristics are specified at the TAB connector for BS type 1-H, with full complement of transceivers for the configuration in normal operating condition.
For IAB-DU, unless otherwise stated, the following arrangements apply for conducted receiver characteristics requirements in clause 7:
-	Requirements apply during the IAB-DU receive period.
-	Requirements shall be met for any transmitter setting.
-	For FDD operation the requirements shall be met with the transmitter unit(s) ON.
-	Throughput requirements defined for the radiated receiver characteristics do not assume HARQ retransmissions.
-	When IAB-DU 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.
NOTE 1:	In normal operating condition the IAB-DU in FDD operation is configured to transmit and receive at the same time.
NOTE 2:	In normal operating condition the IAB-DU in TDD operation is configured to TX OFF power during receive period.
[bookmark: _Toc13080237][bookmark: _Toc18916173]7.2	Reference sensitivity level

[bookmark: _Toc13079689]7.2.1	General
For IAB-MT the reference sensitivity power level REFSENS is the minimum mean power applied to each one of the IAB-MT antenna ports for all IAB-MT categories, at which the throughput shall meet or exceed the requirements for the specified reference measurement channel.
For IAB MT in later subclauses of clause 7 where the value of REFSENS is used as a reference to set the corresponding requirement:
in all bands, the UE shall be verified against those requirements by applying the REFSENS value in TS 38.101-1, table 7.3.2-1 with 2 Rx antenna ports tested;
for bands where the UE is required to be equipped with 4 Rx antenna ports, the UE shall additionally be verified against those requirements by applying the resulting REFSENS value derived from the requirement in TS 38.101-1, table 7.3.2-2 with 4 Rx antenna ports tested.
[bookmark: _Hlk508114944]For IAB-DU the reference sensitivity power level PREFSENS is the minimum mean power received at the TAB connector for BS type 1-H at which a throughput requirement shall be met for a specified reference measurement channel.
7.2.2	Minimum requirements for IAB-MT
The reference sensitivity power levels for IAB-MT are specified in TS 38.101-1, subclause 7.3.2.

[bookmark: _Toc13079690]7.2.3	Minimum requirements for IAB-DU
The reference sensitivity power levels for IAB-DU are specified for IAB-DU type 1-H in TS 38.104, subclause 7.2.2.


DRAFT for clause 10:
[bookmark: _Toc13080407][bookmark: _Toc18916190]10	Radiated receiver characteristics
[bookmark: _Toc13080408][bookmark: _Toc18916191]10.1	General
For IAB-MT unless otherwise stated, the receiver characteristics are specified over the air (OTA). The reference receive sensitivity (REFSENS) is defined assuming a 0 dBi reference antenna located at the center of the quiet zone.
Radiated receiver characteristics are specified at RIB for IAB-DU type 1-H, IAB-DU type 1-O, or IAB-DU 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-DU receive period.
-	Requirements shall be met for any transmitter setting.
-	For FDD operation the requirements shall be met with the transmitter unit(s) ON.
-	Throughput requirements defined for the radiated receiver characteristics do not assume HARQ retransmissions.
-	When BS 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 1:	In normal operating condition the IAB-DU in FDD operation is configured to transmit and receive at the same time.
NOTE 2:	In normal operating condition the IAB-DU in TDD operation is configured to TX OFF power during receive period.
For IAB-DU, FR1 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 IAB-DU, 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-DU, FR2 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

[bookmark: _Toc13079866]10.3.1	General
For IAB-MT the reference sensitivity power level REFSENS is defined as the EIS level at the centre of the quiet zone in the RX beam peak direction, at which the throughput shall meet or exceed the requirements for the specified reference measurement channel.
For IAB-DU 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.
10.3.2	Minimum requirements for IAB-MT
The reference sensitivity power levels for IAB-MT are specified in TS 38.101-2, subclause 7.3.2.
10.3.3	Minimum requirements for IAB-DU
The reference sensitivity power levels for IAB-DU are specified for BS type 1-O in TS 38.104, subclause 10.3.2 and BS type 2-O in TS 38.104, subclause 10.3.3.































Example 2:

DRAFT for clause 7:

7	Conducted receiver characteristics
7.1	General
Unless otherwise stated the receiver characteristics are specified at the antenna connector(s) of the IAB-MT. 
For IAB-MT requirements, with the exception of subclause 7.3, the requirements shall be verified with the network signalling value NS_01 configured (TS 38.101-1, table 6.2.3-1).
For IAB-MT requirements, all the parameters in clause 7 are defined using the UL reference measurement channels specified in TS 38.101-1, annexes A.2.2 and A.2.3, the DL reference measurement channels specified in TS 38.101-1, annex A.3.2 and using the set-up specified in TS 38.101-1, annex C.3.1.
For IAB-DU, conducted receiver characteristics are specified at the TAB connector for BS type 1-H, with full complement of transceivers for the configuration in normal operating condition.
For IAB-DU, unless otherwise stated, the following arrangements apply for conducted receiver characteristics requirements in clause 7:
-	Requirements apply during the IAB-DU receive period.
-	Requirements shall be met for any transmitter setting.
-	For FDD operation the requirements shall be met with the transmitter unit(s) ON.
-	Throughput requirements defined for the radiated receiver characteristics do not assume HARQ retransmissions.
-	When IAB-DU 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.
NOTE 1:	In normal operating condition the IAB-DU in FDD operation is configured to transmit and receive at the same time.
NOTE 2:	In normal operating condition the IAB-DU in TDD operation is configured to TX OFF power during receive period.
7.2	Reference sensitivity level

7.2.1	General
For IAB-MT the reference sensitivity power level REFSENS is the minimum mean power applied to each one of the IAB-MT antenna ports for all IAB-MT categories, at which the throughput shall meet or exceed the requirements for the specified reference measurement channel.
For IAB MT in later subclauses of clause 7 where the value of REFSENS is used as a reference to set the corresponding requirement:
in all bands, the UE shall be verified against those requirements by applying the REFSENS value in TS 38.101-1, table 7.3.2-1 with 2 Rx antenna ports tested;
for bands where the UE is required to be equipped with 4 Rx antenna ports, the UE shall additionally be verified against those requirements by applying the resulting REFSENS value derived from the requirement in TS 38.101-1, table 7.3.2-2 with 4 Rx antenna ports tested.
For IAB-DU the reference sensitivity power level PREFSENS is the minimum mean power received at the TAB connector for BS type 1-H at which a throughput requirement shall be met for a specified reference measurement channel.
7.2.2	Minimum requirements for IAB-MT
The throughput shall be ≥ 95 % of the maximum throughput of the reference measurement channels as specified in Annexes A.2.2.2, A.2.3.2, A3.2 and A.3.3 (with one sided dynamic OCNG Pattern OP.1 FDD/TDD for the DL-signal as described in Annex A.5.1.1/A.5.2.1) with parameters specified in Table 7.3.2-1 and Table 7.3.2-2.
[bookmark: _Hlk507958268]Table 7.2.2-1: Two antenna port reference sensitivity QPSK PREFSENS
	Operating band / SCS / Channel bandwidth / Duplex-mode

	Operating Band
	SCS kHz
	5
MHz
(dBm)
	10
MHz
(dBm)
	15
MHz
(dBm)
	20
MHz
(dBm)
	25
MHz
(dBm)
	30 MHz (dBm)
	40
MHz
(dBm)
	50
MHz
(dBm)
	60
MHz
(dBm)
	80
MHz
(dBm)
	90
MHz
(dBm)
	100 MHz
(dBm)
	Duplex Mode

	n1
	15
	-100.0
	-96.8
	-95.0
	-93.8
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	-97.1
	-95.1
	-94.0
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	-95.4
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	n2
	15
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	n3
	15
	-97.0
	-93.8
	-92.0
	-90.8
	-89.7
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	-94.1
	-92.1
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	60
	
	-94.5
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	n5
	15
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	15
	-98.0
	-94.8
	-93.0
	-91.8
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	-93.1
	-92.0
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	-93.4
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	n8
	15
	-97.0
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	n12
	15
	-97.0
	-93.8
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	n20
	15
	-97.0
	-93.8
	-91.0
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	30
	
	-94.1
	-91.1
	-90.0
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	n25
	15
	-96.5
	-93.3
	-91.5
	-90.3
	
	
	
	
	
	
	
	
	FDD

	
	30
	
	-93.6
	-91.6
	-90.5
	
	
	
	
	
	
	
	
	

	
	60
	
	-94.0
	-91.9
	-90.7
	
	
	
	
	
	
	
	
	

	n28
	15
	-98.5
	-95.5
	-93.5
	-90.8
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	30
	
	-95.6
	-93.6
	-91.0
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	n34
	15
	-100.0
	-96.8
	-95.0
	
	
	
	
	
	
	
	
	
	TDD

	
	30
	
	-97.1
	-95.1
	
	
	
	
	
	
	
	
	
	

	
	60
	
	-97.5
	-95.4
	
	
	
	
	
	
	
	
	
	

	n381
	15
	-100.0
	-96.8
	-95.0
	-93.8
	
	
	
	
	
	
	
	
	TDD

	
	30
	
	-97.1
	-95.1
	-94.0
	
	
	
	
	
	
	
	
	

	
	60
	
	-97.5
	-95.4
	-94.2
	
	
	
	
	
	
	
	
	

	n39
	15
	-100.0
	-96.8
	-95.0
	-93.8
	-92.7
	-91.9
	-90.6
	
	
	
	
	
	TDD

	
	30
	
	-97.1
	-95.1
	-94.0
	-92.8
	-92.0
	-90.7
	
	
	
	
	
	

	
	60
	
	-97.5
	-95.4
	-94.2
	-93.0
	-92.1
	-90.9
	
	
	
	
	
	

	n40
	15
	-100.0
	-96.8
	-95.0
	-93.8
	-92.7
	-91.9
	-90.6
	-89.6
	
	
	
	
	TDD

	
	30
	
	-97.1
	-95.1
	-94.0
	-92.8
	-92.0
	-90.7
	-89.7
	-88.9
	-87.6
	
	
	

	
	60
	
	-97.5
	-95.4
	-94.2
	-93.0
	-92.1
	-90.9
	-89.8
	-89.1
	-87.6
	
	
	

	n411
	15
	
	-94.8
	-93.0
	-91.8
	
	
	-88.6
	-87.6
	
	
	
	
	TDD

	
	30
	
	-95.1
	-93.1
	-92.0
	
	
	-88.7
	-87.7
	-86.9
	-85.6
	-85.1
	-84.7
	

	
	60
	
	-95.5
	-93.4
	-92.2
	
	
	-88.9
	-87.8
	-87.1
	-85.6
	-85.1
	-84.7
	

	n50
	15
	-100.0
	-96.8
	-95.0
	-93.8
	
	
	-90.6
	-89.6
	
	
	
	
	TDD

	
	30
	
	-97.1
	-95.1
	-94.0
	
	
	-90.7
	-89.7
	-88.9
	-87.6
	
	
	

	
	60
	
	-97.5
	-95.4
	-94.2
	
	
	-90.9
	-89.8
	-89.1
	-87.6
	
	
	

	n51
	15
	-100.0
	
	
	
	
	
	
	
	
	
	
	
	TDD

	
	30
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	60
	
	
	
	
	
	
	
	
	
	
	
	
	

	n66
	15
	-99.5
	-96.3
	-94.5
	-93.3
	
	
	-90.1
	
	
	
	
	
	FDD

	
	30
	
	-96.6
	-94.6
	-93.5
	
	
	-90.2
	
	
	
	
	
	

	
	60
	
	-97.0
	-94.9
	-93.7
	
	
	-90.4
	
	
	
	
	
	

	n70
	15
	-100.0
	-96.8
	-95.0
	-93.8
	-92.7
	
	
	
	
	
	
	
	FDD

	
	30
	
	-97.1
	-95.1
	-94.0
	-92.8
	
	
	
	
	
	
	
	

	
	60
	
	-97.5
	-95.4
	-94.2
	-93.0
	
	
	
	
	
	
	
	

	n71
	15
	-97.2
	-94.0
	-91.6
	-86.0
	
	
	
	
	
	
	
	
	FDD

	
	30
	
	-94.3
	-91.9
	-87.4
	
	
	
	
	
	
	
	
	

	
	60
	
	
	
	
	
	
	
	
	
	
	
	
	

	n74
	15
	-99.53
	-96.33
	-94.53
	-89.33
	
	
	
	
	
	
	
	
	FDD

	
	30
	
	-96.63
	-94.63
	-89.53
	
	
	
	
	
	
	
	
	

	
	60
	
	-97.03
	-94.93
	-89.63
	
	
	
	
	
	
	
	
	

	n771,4
	15
	
	-95.3
	-93.5
	-92.2
	
	
	-89.1
	-88.1
	
	
	
	
	TDD

	
	30
	
	-95.6
	-93.6
	-92.4
	
	
	-89.2
	-88.2
	-87.4
	-86.1
	-85.6
	-85.1
	

	
	60
	
	-96.0
	-93.9
	-92.6
	
	
	-89.4
	-88.3
	-87.5
	-86.2
	-85.7
	-85.2
	

	n781
	15
	
	-95.8
	-94.0
	-92.7
	
	
	-89.6
	-88.6
	
	
	
	
	TDD

	
	30
	
	-96.1
	-94.1
	-92.9
	
	
	-89.7
	-88.7
	-87.9
	-86.6
	-86.1
	-85.6
	

	
	60
	
	-96.5
	-94.4
	-93.1
	
	
	-89.9
	-88.8
	-88.0
	-86.7
	-86.2
	-85.7
	

	n791
	15
	
	
	
	
	
	
	-89.6
	-88.6
	
	
	
	
	TDD

	
	30
	
	
	
	
	
	
	-89.7
	-88.7
	-87.9
	-86.6
	
	-85.6
	

	
	60
	
	
	
	
	
	
	-89.9
	-88.8
	-88.0
	-86.7
	
	-85.7
	

	NOTE 1:	Four Rx antenna ports shall be the baseline for this operating band except for two Rx vehicular UE.
NOTE 2:	The transmitter shall be set to PUMAX as defined in subclause 6.2.4
NOTE 3:	The requirement is modified by -0.5 dB when the assigned NR channel bandwidth is confined within 1475.9 - 1510.9 MHz.
NOTE 4:	The requirement is modified by -0.5 dB when the assigned UE channel bandwidth is confined within 3300 - 3800 MHz.



For UE(s) equipped with 4 Rx antenna ports, reference sensitivity for 2Rx antenna ports in Table 7.3.2-1 shall be modified by the amount given in ΔRIB,4R in Table 7.3.2-2 for the applicable operating bands.
Table 7.2.2-2: Four antenna port reference sensitivity allowance ΔRIB,4R
	Operating band
	ΔRIB,4R (dB)

	n1, n2, n3, n40, n7, n34, n38, n39, n41, n66, n70
	-2.7

	n77, n78, n79
	-2.2



The reference receive sensitivity (REFSENS) requirement specified in Table 7.3.2-1 and Table 7.3.2-2 shall be met with uplink transmission bandwidth less than or equal to that specified in Table 7.3.2-3.
Table 7.2.2-3: Uplink configuration for reference sensitivity
	Operating band / SCS / Channel bandwidth / Duplex mode

	Operating Band
	SCS kHz
	5
MHz
	10
MHz
	15
MHz
	20
MHz
	25 MHz
	30 MHz
	40
MHz
	50
MHz
	60
MHz
	80
MHz
	90
MHz
	100 MHz
	Duplex Mode

	n1
	15
	25
	501
	751
	1001
	
	
	
	
	
	
	
	
	FDD

	
	30
	
	24
	361
	501
	
	
	
	
	
	
	
	
	

	
	60
	
	101
	18
	24
	
	
	
	
	
	
	
	
	

	n2
	15
	25
	501
	501
	501
	
	
	
	
	
	
	
	
	FDD

	
	30
	101
	24
	241
	241
	
	
	
	
	
	
	
	
	

	
	60
	
	101
	101
	1011
	
	
	
	
	
	
	
	
	

	n3
	15
	25
	501
	501
	501
	501
	501 
	
	
	
	
	
	
	FDD

	
	30
	
	24
	241
	241
	241
	241
	
	
	
	
	
	
	

	
	60
	
	101
	101
	101
	101
	101
	
	
	
	
	
	
	

	n5
	15
	25
	251
	201
	201
	
	
	
	
	
	
	
	
	FDD

	
	30
	
	121
	101
	101 
	
	
	
	
	
	
	
	
	

	
	60
	
	
	
	
	
	
	
	
	
	
	
	
	

	n7
	15
	25
	501
	751
	751
	
	
	
	
	
	
	
	
	FDD

	
	30
	
	24
	361
	361
	
	
	
	
	
	
	
	
	

	
	60
	
	101
	18
	181
	
	
	
	
	
	
	
	
	

	n8
	15
	25
	251
	201
	201
	
	
	
	
	
	
	
	
	FDD

	
	30
	
	121
	101
	101
	
	
	
	
	
	
	
	
	

	
	60
	
	
	
	
	
	
	
	
	
	
	
	
	

	n12
	15
	201
	201
	201
	
	
	
	
	
	
	
	
	
	FDD

	
	30
	
	101
	101
	
	
	
	
	
	
	
	
	
	

	
	60
	
	
	
	
	
	
	
	
	
	
	
	
	

	n20
	15
	25
	201
	202
	202
	
	
	
	
	
	
	
	
	FDD

	
	30
	
	101
	102
	102
	
	
	
	
	
	
	
	
	

	
	60
	
	
	
	
	
	
	
	
	
	
	
	
	

	n25
	15
	25
	501
	501
	501
	
	
	
	
	
	
	
	
	FDD

	
	30
	
	24
	241
	241
	
	
	
	
	
	
	
	
	

	
	60
	
	101
	101
	101
	
	
	
	
	
	
	
	
	

	n28
	15
	25
	251
	251
	251
	
	
	
	
	
	
	
	
	FDD

	
	30
	
	101
	101
	101
	
	
	
	
	
	
	
	
	

	
	60
	
	
	
	
	
	
	
	
	
	
	
	
	

	n34
	15
	25
	50
	75
	
	
	
	
	
	
	
	
	
	TDD

	
	30
	
	24
	36
	
	
	
	
	
	
	
	
	
	

	
	60
	
	10
	18
	
	
	
	
	
	
	
	
	
	

	n38
	15
	25
	50
	75
	100
	
	
	
	
	
	
	
	
	TDD

	
	30
	
	24
	36
	50
	
	
	
	
	
	
	
	
	

	
	60
	
	10
	18
	24
	
	
	
	
	
	
	
	
	

	n39
	15
	25
	50
	75
	100
	128
	160
	216
	
	
	
	
	
	TDD

	
	30
	
	24
	36
	50
	64
	75
	100
	
	
	
	
	
	

	
	60
	
	10
	18
	24
	30
	36
	50
	
	
	
	
	
	

	n40
	15
	25
	50
	75
	100
	128
	160
	216
	270
	
	
	
	
	TDD

	
	30
	
	24
	36
	50
	64
	75
	100
	128
	162
	216
	
	
	

	
	60
	
	10
	18
	24
	30
	36
	50
	64
	75
	100
	
	
	

	n41
	15
	
	50
	75
	100
	
	
	216
	270
	
	
	
	
	TDD

	
	30
	
	24
	36
	50
	
	
	100
	128
	162
	216
	243
	270
	

	
	60
	
	10
	18
	24
	
	
	50
	64
	75
	100
	120
	135
	

	n50
	15
	25
	50
	75
	100
	
	
	216
	270
	
	
	
	
	TDD

	
	30
	
	24
	36
	50
	
	
	100
	128
	162
	NOTE 3
	
	
	

	
	60
	
	10
	18
	24
	
	
	50
	64
	75
	NOTE 3
	
	
	

	n51
	15
	25
	
	
	
	
	
	
	
	
	
	
	
	TDD

	
	30
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	60
	
	
	
	
	
	
	
	
	
	
	
	
	

	n66
	15
	25
	501
	751
	1001
	
	
	216
	
	
	
	
	
	FDD

	
	30
	
	24
	361
	501
	
	
	1001
	
	
	
	
	
	

	
	60
	
	101
	18
	24
	
	
	501
	
	
	
	
	
	

	n70
	15
	25
	501
	751
	NOTE 3
	NOTE 3
	
	
	
	
	
	
	
	FDD

	
	30
	
	24
	361
	NOTE 3
	NOTE 3
	
	
	
	
	
	
	
	

	
	60
	
	101
	18
	NOTE 3
	NOTE 3
	
	
	
	
	
	
	
	

	n71
	15
	25
	251
	201
	201
	
	
	
	
	
	
	
	
	FDD

	
	30
	
	121
	101
	101
	
	
	
	
	
	
	
	
	

	
	60
	
	
	
	
	
	
	
	
	
	
	
	
	

	n74
	15
	25
	251
	251
	251
	
	
	
	
	
	
	
	
	FDD

	
	30
	
	101
	101
	101
	
	
	
	
	
	
	
	
	

	
	60
	
	51
	51
	51
	
	
	
	
	
	
	
	
	

	n77
	15
	
	50
	75
	100
	
	
	216
	270
	
	
	
	
	TDD

	
	30
	
	24
	36
	50
	
	
	100
	128
	162
	216
	243
	270
	

	
	60
	
	10
	18
	24
	
	
	50
	64
	75
	100
	120
	135
	

	n78
	15
	
	50
	75
	100
	
	
	216
	270
	
	
	
	
	TDD

	
	30
	
	24
	36
	50
	
	
	100
	128
	162
	216
	243
	270
	

	
	60
	
	10
	18
	24
	
	
	50
	64
	75
	100
	120
	135
	

	n79
	15
	
	
	
	
	
	
	216
	270
	
	
	
	
	TDD

	
	30
	
	
	
	
	
	
	100
	128
	162
	216
	
	270
	

	
	60
	
	
	
	
	
	
	50
	64
	75
	100
	
	135
	

	NOTE 1:	UL resource blocks shall be located as close as possible to the downlink operating band but confined within the transmission bandwidth configuration for the channel bandwidth (Table 5.3.2-1).
NOTE 2:	For Band 20; for 15 kHz SCS, in the case of 15 MHz channel bandwidth, the UL resource blocks shall be located at RBstart 11 and in the case of 20 MHz channel bandwidth, the UL resource blocks shall be located at RBstart 16; for 30 kHz SCS, in the case of 15 MHz channel bandwidth, the UL resource blocks shall be located at RBstart 6 and in the case of 20 MHz channel bandwidth, the UL resource blocks shall be located at RBstart 8; for 60 kHz SCS, in the case of 15 MHz channel bandwidth, the UL resource blocks shall be located at RBstart 3 and in the case of 20 MHz channel bandwidth, the UL resource blocks shall be located at RBstart 4;
NOTE 3:	For DL channel bandwidths that do not have symmetric UL channel bandwidth, highest valid UL configuration with lowest duplex distance shall be used.



Unless given by Table 7.3.2-4, the minimum requirements specified in Tables 7.3.2-1 and 7.3.2-2 shall be verified with the network signalling value NS_01 (Table 6.2.3-1) configured.
Table 7.2.2-4: Network signalling value for reference sensitivity
	Operating band
	Network Signalling value

	n2
	NS_03

	n12
	NS_06

	n25
	NS_03

	n66
	NS_03

	n70
	NS_03

	n71
	NS_35




7.2.3	Minimum requirements for IAB-DU
The throughput shall be ≥ 95% of the maximum throughput of the reference measurement channel as specified in annex A.1 with parameters specified in table 7.2.3-1 for Wide Area BS, in table 7.2.3-2 for Medium Range BS and in table 7.2.3-3 for Local Area BS.
Table 7.2.3-1: NR Wide Area IAB-DU reference sensitivity levels
	BS channel bandwidth (MHz) 
	Sub-carrier spacing (kHz)
	Reference measurement channel
	 Reference sensitivity power level, PREFSENS
 (dBm)

	5, 10, 15 
	15
	G-FR1-A1-2
	 -101.7

	10, 15 
	30
	G-FR1-A1-3
	 -101.8

	10, 15
	60
	G-FR1-A1-4
	 -98.9

	20, 25, 30, 40, 50 
	15
	G-FR1-A1-5
	 -95.3

	20, 25, 30, 40, 50, 60, 70, 80, 90, 100 
	30
	G-FR1-A1-6
	 -95.6

	20, 25, 30, 40, 50, 60, 70, 80, 90, 100 
	60
	G-FR1-A1-2
	 -95.7

	NOTE:	PREFSENS 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 BS channel bandwidth.



Table 7.2.3-2: NR Medium Area IAB-DU reference sensitivity levels
	BS channel bandwidth (MHz)
	Sub-carrier spacing (kHz)
	Reference measurement channel
	 Reference sensitivity power level, PREFSENS
 (dBm)

	5, 10, 15
	15
	G-FR1-A1-1
	 -96.7

	10, 15 
	30
	G-FR1-A1-2
	 -96.8

	10, 15
	60
	G-FR1-A1-3
	 -93.9

	20, 25, 30, 40, 50 
	15
	G-FR1-A1-4
	 -90.3

	20, 25, 30, 40, 50, 60, 70, 80, 90, 100 
	30
	G-FR1-A1-5
	 -90.6

	20, 25, 30, 40, 50, 60, 70, 80, 90, 100 
	60
	G-FR1-A1-6
	 -90.7

	NOTE:	PREFSENS 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 BS channel bandwidth.



Table 7.2.3-3: NR Local Area IAB-DU reference sensitivity levels
	BS channel bandwidth (MHz)
	Sub-carrier spacing (kHz)
	Reference measurement channel
	 Reference sensitivity power level, PREFSENS
 (dBm)

	5, 10, 15
	15
	G-FR1-A1-1
	 -93.7

	10, 15 
	30
	G-FR1-A1-2
	 -93.8

	10, 15
	60
	G-FR1-A1-3
	 -90.9

	20, 25, 30, 40, 50 
	15
	G-FR1-A1-4
	 -87.3

	20, 25, 30, 40, 50, 60, 70, 80, 90, 100 
	30
	G-FR1-A1-5
	 -87.6

	20, 25, 30, 40, 50, 60, 70, 80, 90, 100 
	60
	G-FR1-A1-6
	 -87.7

	NOTE:	PREFSENS 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 BS channel bandwidth.




7.3	Dynamic range
Detailed structure of the subclause is TBD.

7.4	In-band selectivity and blocking
Detailed structure of the subclause is TBD.

7.5	Out-of-band blocking
Detailed structure of the subclause is TBD.

7.6	Receiver spurious emissions
Detailed structure of the subclause is TBD.

7.7	Receiver intermodulation
Detailed structure of the subclause is TBD.

7.8	In-channel selectivity
Detailed structure of the subclause is TBD.


DRAFT for clause 10:
10	Radiated receiver characteristics
10.1	General
For IAB-MT unless otherwise stated, the receiver characteristics are specified over the air (OTA). The reference receive sensitivity (REFSENS) is defined assuming a 0 dBi reference antenna located at the center of the quiet zone.
Radiated receiver characteristics are specified at RIB for IAB-DU type 1-H, IAB-DU type 1-O, or IAB-DU 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-DU receive period.
-	Requirements shall be met for any transmitter setting.
-	For FDD operation the requirements shall be met with the transmitter unit(s) ON.
-	Throughput requirements defined for the radiated receiver characteristics do not assume HARQ retransmissions.
-	When BS 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 1:	In normal operating condition the IAB-DU in FDD operation is configured to transmit and receive at the same time.
NOTE 2:	In normal operating condition the IAB-DU in TDD operation is configured to TX OFF power during receive period.
For IAB-DU, FR1 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 IAB-DU, 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-DU, FR2 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
10.2	OTA sensitivity
Detailed structure of the subclause is TBD.

10.3	OTA reference sensitivity level

10.3.1	General
For IAB-MT the reference sensitivity power level REFSENS is defined as the EIS level at the centre of the quiet zone in the RX beam peak direction, at which the throughput shall meet or exceed the requirements for the specified reference measurement channel.
For IAB-DU 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.
10.3.2	Minimum requirements for IAB-MT
The reference sensitivity power levels for IAB-MT are specified in subclause 10.3.2.1, subclause 10.3.2.2, subclause 10.3.2.3 and subclause 10.3.2.4.
[bookmark: _Toc21339490]10.3.2.1	Reference sensitivity power level for power class 1
The throughput shall be ≥ 95 % of the maximum throughput of the reference measurement channels as specified in Annexes A.2.3.2 and A.3.3.2 (with one sided dynamic OCNG Pattern OP.1 TDD for the DL-signal as described in Annex A.5.2.1) with peak reference sensitivity specified in Table 10.3.2.1-1. The requirement is verified with the test metric of EIS (Link=Beam peak search grids, Meas=Link Angle).
Table 10.3.2.1-1: Reference sensitivity for power class 1
	Operating band
	REFSENS (dBm) / Channel bandwidth

	
	50 MHz
	100 MHz
	200 MHz
	400 MHz

	n257
	-97.5
	-94.5
	-91.5
	-88.5

	n258
	-97.5
	-94.5
	-91.5
	-88.5

	n260
	-94.5
	-91.5
	-88.5
	-85.5

	n261
	-97.5
	-94.5
	-91.5
	-88.5

	NOTE 1:	The transmitter shall be set to PUMAX as defined in subclause 6.2.4



The REFSENS requirement shall be met for an uplink transmission using QPSK DFT-s-OFDM waveforms and for uplink transmission bandwidth less than or equal to that specified in Table 10.3.2.1-2.
Table 10.3.2.1-2: Uplink configuration for reference sensitivity
	Operating band
	NR Band / Channel bandwidth / NRB / SCS / Duplex mode

	
	50 MHz
	100 MHz
	200 MHz
	400 MHz
	SCS
	Duplex Mode

	n257
	32
	64
	128
	256
	120 kHz
	TDD

	n258
	32
	64
	128
	256
	120 kHz
	TDD

	n260
	32
	64
	128
	256
	120 kHz
	TDD

	n261
	32
	64
	128
	256
	120 kHz
	TDD



Unless given by Table 10.3.2.1-3, the minimum requirements for reference sensitivity shall be verified with the network signalling value NS_200 (Table 6.2.3-1) configured.
Table 10.3.2.1-3: Network signalling value for reference sensitivity
	Operating band
	Network Signalling value

	n258
	NS_201



[bookmark: _Toc21339491]10.3.2.2	Reference sensitivity power level for power class 2
The throughput shall be ≥ 95 % of the maximum throughput of the reference measurement channels as specified in Annexes A.2.3.2 and A.3.3.2 (with one sided dynamic OCNG Pattern OP.1 TDD for the DL-signal as described in Annex A.5.2.1) with peak reference sensitivity specified in Table 10.3.2.2-1. The requirement is verified with the test metric of EIS (Link=Beam peak search grids, Meas=Link Angle).
Table 10.3.2.2-1: Reference sensitivity for power class 2
	Operating band
	REFSENS (dBm) / Channel bandwidth

	
	50 MHz
	100 MHz
	200 MHz
	400 MHz

	n257
	-92.0
	-89.0
	-86.0
	-83.0

	n258
	-92.0
	-89.0
	-86.0
	-83.0

	n261
	-92.0
	-89.0
	-86.0
	-83.0

	NOTE 1:	The transmitter shall be set to PUMAX as defined in subclause 6.2.4



The REFSENS requirement shall be met for an uplink transmission using QPSK DFT-s-OFDM waveforms and for uplink transmission bandwidth less than or equal to that specified in Table 7.3.2.1-2.
Unless given by Table 7.3.2.1-3, the minimum requirements for reference sensitivity shall be verified with the network signalling value NS_200 (Table 6.2.3-1) configured.
[bookmark: _Toc21339492]10.3.2.3	Reference sensitivity power level for power class 3
The throughput shall be ≥ 95 % of the maximum throughput of the reference measurement channels as specified in Annexes A.2.3.2 and A.3.3.2 (with one sided dynamic OCNG Pattern OP.1 TDD for the DL-signal as described in Annex A.5.2.1) with peak reference sensitivity specified in Table 7.3.2.3-1. The requirement is verified with the test metric of EIS (Link=Beam peak search grids, Meas=Link Angle). 
For the UEs that support multiple FR2 bands, the minimum requirement for Reference sensitivity in Table 7.3.2.3-1 shall be increased per band, respectively, by the reference sensitivity relaxation parameter ∆MBP,n as specified in section 6.2.1.3.  The requirement for the UE which supports a single FR2 band is specified in Table 7.3.2.3-1. The requirement for the UE which supports multiple FR2 bands is specified in both Table 7.3.2.3-1 and Table 6.2.1.3-4.
Table 10.3.2.3-1: Reference sensitivity
	Operating band
	REFSENS (dBm) / Channel bandwidth

	
	50 MHz
	100 MHz
	200 MHz
	400 MHz

	n257
	-88.3
	-85.3
	-82.3
	-79.3

	n258
	-88.3
	-85.3
	-82.3
	-79.3

	n260
	-85.7
	-82.7
	-79.7
	-76.7

	n261
	-88.3
	-85.3
	-82.3
	-79.3

	NOTE 1:	The transmitter shall be set to PUMAX as defined in subclause 6.2.4



The REFSENS requirement shall be met for an uplink transmission using QPSK DFT-s-OFDM waveforms and for uplink transmission bandwidth less than or equal to that specified in Table 10.3.2.1-2.
Unless given by Table 10.3.2.1-3, the minimum requirements for reference sensitivity shall be verified with the network signalling value NS_200 (Table 6.2.3-1) configured.
[bookmark: _Toc21339493]10.3.2.4	Reference sensitivity power level for power class 4
The throughput shall be ≥ 95% of the maximum throughput of the reference measurement channels as specified in Annexes A.2.3.2 and A.3.3.2 (with one sided dynamic OCNG Pattern OP.1 TDD for the DL-signal as described in Annex A.5.2.1) with peak reference sensitivity specified in Table 7.3.2.4-1. The requirement is verified with the test metric of EIS (Link=Beam peak search grids, Meas=Link Angle).
Table 10.3.2.4-1: Reference sensitivity for power class 4
	Operating band
	REFSENS (dBm) / Channel bandwidth

	
	50 MHz
	100 MHz
	200 MHz
	400 MHz

	n257
	-97.0
	-94.0
	-91.0
	-88.0

	n258
	-97.0
	-94.0
	-91.0
	-88.0

	n260
	-95.0
	-92.0
	-89.0
	-86.0

	n261
	-97.0
	-94.0
	-91.0
	-88.0

	NOTE 1:	The transmitter shall be set to PUMAX as defined in subclause 6.2.4



The REFSENS requirement shall be met for an uplink transmission using QPSK DFT-s-OFDM waveforms and for uplink transmission bandwidth less than or equal to that specified in Table 10.3.2.1-2.
Unless given by Table 10.3.2.1-3, the minimum requirements for reference sensitivity shall be verified with the network signalling value NS_200 (Table 6.2.3-1) configured.

10.3.3	Minimum requirements for IAB-DU
The reference sensitivity power levels are specified for IAB-DU type 1-O in subclause 10.3.3.1 and for IAB-DU type 2-O in subclause 10.3.3.2.
[bookmark: _Toc21126467]10.3.3.1	Minimum requirement for IAB-DU type 1-O
The throughput shall be ≥ 95% of the maximum throughput of the reference measurement channel as specified in the corresponding table and annex A.1 when the OTA test signal is at the corresponding EISREFSENS level and arrives from any direction within the OTA REFSENS RoAoA.
Table 10.3.3.1-1: Wide Area IAB-DU reference sensitivity levels
	BS channel bandwidth (MHz)
	Sub-carrier spacing (kHz)
	Reference measurement channel
	 OTA Reference sensitivity level, EISREFSENS
 (dBm)

	5, 10, 15
	15
	G-FR1-A1-1
	-101.7 - ΔOTAREFSENS

	10, 15 
	30
	G-FR1-A1-2
	-101.8 - ΔOTAREFSENS

	10, 15
	60
	G-FR1-A1-3
	-98.9 - ΔOTAREFSENS

	20, 25, 30, 40, 50 
	15
	G-FR1-A1-4
	-95.3 - ΔOTAREFSENS

	20, 25, 30, 40, 50, 60, 70, 80, 90, 100 
	30
	G-FR1-A1-5
	-95.6 - ΔOTAREFSENS

	20, 25, 30, 40, 50, 60, 70, 80, 90, 100 
	60
	G-FR1-A1-6
	-95.7 - ΔOTAREFSENS

	NOTE:	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 BS channel bandwidth.



Table 10.3.3.1-2: Medium Range IAB-DU reference sensitivity levels
	BS channel bandwidth (MHz)
	Sub-carrier spacing (kHz)
	Reference measurement channel
	OTA Reference sensitivity level, EISREFSENS
 (dBm)

	5, 10, 15
	15
	G- R1-A1-1
	-96.7 - ΔOTAREFSENS

	10, 15 
	30
	G-FR1-A1-2
	-96.8 - ΔOTAREFSENS

	10, 15
	60
	G-FR1-A1-3
	-93.9 - ΔOTAREFSENS

	20, 25, 30, 40, 50 
	15
	G-FR1-A1-4
	-90.3 - ΔOTAREFSENS

	20, 25, 30, 40, 50, 60, 70, 80, 90, 100 
	30
	G-FR1-A1-5
	-90.6 - ΔOTAREFSENS

	20, 25, 30, 40, 50, 60, 70, 80, 90, 100 
	60
	G-FR1-A1-6
	-90.7 - ΔOTAREFSENS

	NOTE:	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 BS channel bandwidth.



Table 10.3.3.1-3: Local Area IAB-DU reference sensitivity levels
	BS channel bandwidth (MHz)
	Sub-carrier spacing (kHz)
	Reference measurement channel
	 OTA Reference sensitivity level, EISREFSENS
 (dBm)

	5, 10, 15
	15
	G-FR1-A1-1
	-93.7 - ΔOTAREFSENS

	10, 15 
	30
	G-FR1-A1-2
	-93.8 - ΔOTAREFSENS

	10, 15
	60
	G-FR1-A1-3
	-90.9 - ΔOTAREFSENS

	20, 25, 30, 40, 50 
	15
	G-FR1-A1-4
	-87.3 - ΔOTAREFSENS

	20, 25, 30, 40, 50, 60, 70, 80, 90, 100 
	30
	G-FR1-A1-5
	-87.6 - ΔOTAREFSENS

	20, 25, 30, 40, 50, 60, 70, 80, 90, 100 
	60
	G-FR1-A1-6
	-87.7 - ΔOTAREFSENS

	NOTE:	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 BS channel bandwidth.



10.3.3.2	Minimum requirement for IAB-DU type 2-O
The throughput shall be ≥ 95% of the maximum throughput of the reference measurement channel as specified in the corresponding table and annex A.1 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 50MHZ BS channel bandwidth. EISREFSENS_50M itself is not a requirement and although it is based on a a reference measurement channel with 50MHz BS channel bandwidth it does not imply that BS has to support 50MHz BS channel bandwidth.
For wide area BS, EISREFSENS_50M is an integer value in the range -96 to -119 dBm. The specific value is declared by the vendor.
For medium range BS, EISREFSENS_50M is an integer value in the range -91 to -114 dBm. The specific value is declared by the vendor.
For local area BS, EISREFSENS_50M is an integer value in the range -86- to -109 dBm. The specific value is declared by the vendor.
Table 10.3.3.2-1: FR2 OTA Reference sensitivity requirement
	BS 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 BS channel bandwidth.
NOTE 2:	The declared EISREFSENS_50M shall be within the range specified above.





Example 3:

DRAFT for clause 7:

7	Conducted receiver characteristics
7.1	General
Conducted receiver characteristics are specified at the TAB connector for IAB Node type 1-H, with full complement of transceivers for the configuration in normal operating condition.
Unless otherwise stated, the following arrangements apply for conducted receiver characteristics requirements in clause 7:
-	Requirements apply during the receive period for both IAB-MT and IAB-DU.
-	Requirements shall be met for any transmitter setting.
-	For FDD operation the requirements shall be met with the transmitter unit(s) ON.
-	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.
NOTE 1:	In normal operating condition the IAB Node in FDD operation is configured to transmit and receive at the same time.
NOTE 2:	In normal operating condition the IAB-Node in TDD operation is configured to TX OFF power during receive period.
7.2	Reference sensitivity level
7.2.1	General
The reference sensitivity power level PREFSENS is the minimum mean power received at the TAB connector for IAB Node type 1-H at which a throughput requirement shall be met for a specified reference measurement channel.
7.2.2	Minimum requirements
The throughput shall be ≥ 95% of the maximum throughput of the reference measurement channel as specified in annex A.1 with parameters specified in table 7.2.2-1 for Wide Area IAB Node, in table 7.2.2-2 for Medium Range IAB Node and in table 7.2.2-3 for Local Area IAB Node.
Table 7.2.2-1:  Deployment scenario 1 IAB Node reference sensitivity levels
	BS channel bandwidth (MHz) 
	Sub-carrier spacing (kHz)
	Reference measurement channel
	 Reference sensitivity power level, PREFSENS
 (dBm)

	5, 10, 15 
	15
	G-FR1-A1-2_IAB
	 -101.7

	10, 15 
	30
	G-FR1-A1-3_IAB
	 -101.8

	10, 15
	60
	G-FR1-A1-4_IAB
	 -98.9

	20, 25, 30, 40, 50 
	15
	G-FR1-A1-5_IAB
	 -95.3

	20, 25, 30, 40, 50, 60, 70, 80, 90, 100 
	30
	G-FR1-A1-6_IAB
	 -95.6

	20, 25, 30, 40, 50, 60, 70, 80, 90, 100 
	60
	G-FR1-A1-2_IAB
	 -95.7

	NOTE:	PREFSENS 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.





DRAFT for clause 10:
10	Radiated receiver characteristics
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.
-	For FDD operation the requirements shall be met with the transmitter unit(s) ON.
-	Throughput requirements defined for the radiated receiver characteristics do not assume HARQ retransmissions.
-	When 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 1:	In normal operating condition the IAB Node in FDD operation is configured to transmit and receive at the same time.
NOTE 2:	In normal operating condition the IAB Node in TDD operation is configured to TX OFF power during receive period.
For FR1 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 FR2 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
10.2	OTA sensitivity
Detailed structure of the subclause is TBD.

10.3	OTA reference sensitivity level
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.

10.3.2	Minimum requirements
The reference sensitivity power levels are specified for IAB Node type 1-O in subclause 10.3.2.1 and for IAB Node type 2-O in subclause 10.3.2.2.
10.3.2.1	Minimum requirement for IAB Node type 1-O
The throughput shall be ≥ 95% of the maximum throughput of the reference measurement channel as specified in the corresponding table and annex A.1 when the OTA test signal is at the corresponding EISREFSENS level and arrives from any direction within the OTA REFSENS RoAoA.
Table 10.3.2.1-1: Deployment scenario 1 IAB Node reference sensitivity levels
	BS channel bandwidth (MHz)
	Sub-carrier spacing (kHz)
	Reference measurement channel
	 OTA Reference sensitivity level, EISREFSENS
 (dBm)

	5, 10, 15
	15
	G-FR1-A1-1_IAB
	-101.7 - ΔOTAREFSENS

	10, 15 
	30
	G-FR1-A1-2_IAB
	-101.8 - ΔOTAREFSENS

	10, 15
	60
	G-FR1-A1-3_IAB
	-98.9 - ΔOTAREFSENS

	20, 25, 30, 40, 50 
	15
	G-FR1-A1-4_IAB
	-95.3 - ΔOTAREFSENS

	20, 25, 30, 40, 50, 60, 70, 80, 90, 100 
	30
	G-FR1-A1-5_IAB
	-95.6 - ΔOTAREFSENS

	20, 25, 30, 40, 50, 60, 70, 80, 90, 100 
	60
	G-FR1-A1-6_IAB
	-95.7 - ΔOTAREFSENS

	NOTE:	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.




10.3.2.2	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 the corresponding table and annex A.1 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 50MHZ IAB Node channel bandwidth. EISREFSENS_50M itself is not a requirement and although it is based on a a reference measurement channel with 50MHz IAB Node channel bandwidth it does not imply that BS has to support 50MHz 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 10.3.2.2-1: FR2 OTA Reference sensitivity requirement
	BS channel Bandwidth
(MHz)
	Sub-carrier spacing (kHz)
	FRC
	EISREFSENS level
(dBm)

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

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

	100, 200, 400
	120
	G-FR2-A1-3_IAB
	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.
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