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1	Introduction
Part of the Integrated Access and Backhaul work item is defining the RF requirements. In RAN4-93 it was agreed that beam correspondence functionality is mandatory for an IAB-Node but RF requirement is FFS. In this contribution we provide our views on how beam correspondence capability for an IAB-Node could be handled from requirement point of view.
2	Discussion
2.1 Requirement concept
Currently beam correspondence requirement exists for FR2 UEs. UEs need to be able to generate sufficient output power towards the direction from which they are receiving specific reference signals, specifically SSB or CSI-RS. Additionally, for PC3 UEs, an optional beam correspondence tolerance requirement was created to alleviate some specific implementation concerns. 
Current UE beam correspondence requirement cannot be directly re-used for IAB-Nodes, as it is based on the statistics of spherical coverage which are not applicable for IAB-Nodes. It is expected that IAB-Node will declare its output power and also the maximum steering directions where it can direct the beam. Specifically, the output power (EIRP) is declared per maximum steering direction.
The agreed mandatory beam correspondence functionality [1] for IAB-Nodes means in practice that IAB-MT shall be able to transmit towards the parent DU, i.e. it should be able to detect the direction from which it is receiving reference signal configured to it (SSB or CSI-RS) and then be able to transmit into that very direction. There is a lot of commonality with the OTA radiated output power requirement. OTA radiated output power requirement as it is now specified for FR1 and FR2 base stations is consists of verifying that declared output power is achieved at reference direction and maximum steering directions. Some examples of the possible beam forming capabilities and tested beam directions are shown below in Figure 1, which is copied from TR 37.842
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Figure 1: Examples of AAS BS beam declarations
In Figure 1 blue dots and areas represent the possible beam directions, whereas the red crosses represent the declared beams. Testing is done for declared beams. 
The base station OTA radiated output power requirement is differentiated from the output power measured in beam correspondence test by being verified in specific declared directions. For beam correspondence, instead of specifically configuring the beam to point towards a certain direction, the IAB-MT should be able to do this independently, based on the received SSB/CSI-RS. After certain time, IAB-MT would be configured to transmit at max output power and it should reach the required value. The required accuracy naturally can be different from radiated output power requirement.
Proposal 1: Beam correspondence requirement is adopted to IAB-Node RF core specification by adapting the IAB-MT OTA radiated output power requirement with different accuracy compared to current BS RF requirements.
There may be also additional consequences which need further considerations. For example, current base station requirements enable an implementation which provides only a fixed beam. If adding beam correspondence requirement would change that assumption the change should be made knowingly and made visible in the specifications.
2.2 Used reference signal configurations
IAB-MT beam correspondence requirements should support flexible network operations. From system perspective this means efficiently deploying different beam widths for idle mode UEs/IAB-MTs and RRC Connected UEs/IAB-MTs. 
The physical layer specifications have been designed so that the network configures and indicates, which DL reference signal UEs should use for beam correspondence to allow the use of different beamwidths for idle mode and RRC Connected UEs and thereby system performance optimizations and power savings for idle mode devices. Figure 2 b) illustrates how beams could be created in Rel-16 NR FR2 networks when devices follow the network control what DL reference signal to use for beam correspondence.
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[bookmark: _Ref12266661]Figure2: Comparison of FR2 beam widths: a) The same narrow (or wide) beams for SSB and CSI-RS and b) Wider SSB beams for idle mode devices and narrow CSI-RS beams for RRC Connected devices.
To allow better FR2 system performance and avoid idle mode devices needing to be served by narrow beams and thus, cause more measurement activity and SSB overhead, we see that it is important to specify IAB-MTs to be able to perform beam correspondence based on SSB only and CSI-RS only as configured by the network.
Proposal 2: IAB-MT shall be capable of obtaining beam correspondence both based on SSB-only and CSI-RS only.
2.3 Requirement format
To formulate the minimum requirement, two main parts are needed: conditions and configurations for the received reference signals, i.e. which signals are present, their strength, SNR and configuration, and required radiated output power. A draft requirement is shown below
In the draft below requirement, the minimum PSD for CSI-RS and SSB-based beam correspondence has been expressed using the terms from TS 38.104, specifically the OTA reference sensitivity for FR2 in section 10.3.3. The PSD level is derived to be 6 dB above the level resulting from declared EISREFSENS_50M  applied to fixed reference channel G-FR2-A1-2. The fixed reference channel details are provided in Table A.1-2 in TS 38.104. In practice this means the PSD is 6 dB above the reference sensitivity level of 50 MHz channel with 120 kHz SCS.
Additionally, the minimum requirement is 3 dB relaxed compared to radiated output power accuracy.
9.2.2 IAB-MT radiated transmit power
9.2.2.x IAB-MT beam correspondence
9.2.2.x.1 Conditions for SSB only based Beam Correspondence 
The beam correspondence requirements are only applied under the following conditions:
-	The SSB downlink reference signal is configured for IAB-MT to perform Beam Correspondence. 
-	Spatial Relation info = SSB 
-	The IAB-MT may not assume that QCL-Type D is maintained between SSB and CSI-RS.
· The reference measurement channel parameters for beam correspondence based on SSB are fulfilled according to the SSB configuration in Annex TBD.
-	Conditions are fulfilled according to Table 9.2.2.x.1-1.
Table 9.2.2.x.1-1: Power and SNR conditions for SSB based beam correspondence
	Angle of arrival
	NR operating bands
	Minimum SSB PSD
(dBm / MHz)
	SSB SNR

	
	
	
	dB

	Within OTA REFSENS RoAoA
	n257
	[EISREFSENS_50M – 10.6]
	≥ [6]

	
	n258
	[EISREFSENS_50M – 10.6]
	

	
	n260
	[EISREFSENS_50M – 10.6]
	

	
	n261
	[bookmark: _GoBack][EISREFSENS_50M – 10.6]
	



9.2.2.x.2 Condition for CSI-RS only based Beam Correspondence
The beam correspondence requirements are only applied under the following conditions:
-	The CSI-RS downlink reference signal is configured for IAB-MT to perform Beam Correspondence. 
-	Spatial Relation info = CSI-RS
-	The IAB-MT may not assume that QCL-Type D is maintained between SSB and CSI-RS.
· The reference measurement channel parameters for beam correspondence based on CSI-RS are fulfilled according to the CSI-RS configuration in Annex TBD.
· Conditions are fulfilled according to Table 9.2.2.x.1-2.
Table 9.2.2.x.2-1: Conditions for CSI-RS based beam correspondence
	Angle of arrival
	NR operating bands
	Minimum CSI-RS PSD
(dBm / MHz)
	CSI-RS SNR

	
	
	
	dB

	Within OTA REFSENS RoAoA
	n257
	[EISREFSENS_50M – 10.6]
	≥ [6]

	
	n258
	[EISREFSENS_50M – 10.6]
	

	
	n260
	[EISREFSENS_50M – 10.6]
	

	
	n261
	[EISREFSENS_50M – 10.6]
	



9.2.2.x.3 Minimum requirement
In normal environmental conditions and under conditions listed in Table 9.2.2.x.1-1 a manufacturer claimed EIRP level shall be achievable to within ± 6.4 dB of the claimed value in the direction of angle of arrival of CSI-RS and SSB.
In normal environmental conditions and under conditions listed in Table 9.2.2.x.2-1 a manufacturer claimed EIRP level shall be achievable to within ± 6.4 dB of the claimed value in the direction of angle of arrival of CSI-RS and SSB.
2.4 Further considerations
Some further observations can be made of the above draft requirement. Firstly, the conditions for SSB-only and CSI-RS-only based beam correspondence are not interdependent, i.e. the minimum requirement does not state what is the signal level of the SSB for CSI-RS based beam correspondence and vice versa. This is because SSB level should not matter in the beam refinement phase of the beam correspondence if beam correspondence is done based on CSI-RS. Therefore, for the testing purposes it is important to ensure that IAB-MT uses the configured DL reference signal i.e. SSB only or CSI-RS only.
Observation 1: While conformance test details shall be left for performance part, it seems reasonable to consider how to ensure that IAB-MT used the configured DL reference signal for beam correspondence.

3	Conclusion
In this contribution beam correspondence requirement for IAB-Node was discussed. The following proposal was made:
Proposal 1: Beam correspondence requirement is adopted to IAB-Node RF core specification by adapting the IAB-MT OTA radiated output power requirement with different accuracy compared to current BS RF requirements.
Proposal 2: IAB-MT shall be capable of obtaining beam correspondence both based on SSB-only and CSI-RS only.
Observation 1: While conformance test details shall be left for performance part, it seems reasonable to consider how to ensure that IAB-MT used the configured DL reference signal for beam correspondence.
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