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[bookmark: _Toc116995841]Introduction
TSG RAN#103 meeting approved new Rel-19 work item “NR base station (BS) RF requirement evolution for FR1/FR2 and testing” [1]. This work item includes two objectives. 
Objective 1: This objective is related to expected EIRP mask for upper 6 GHz.
WRC-23 has identified the frequency range 6425 – 7125 MHz which is 3GPP band n104 for IMT as in the ITU Radio Regulations (RR) footnotes 5.457D, 5.457E and 5.457F. The IMT identification comes with some technical conditions which includes the limits on the expected equivalent isotropically radiated power (e.i.r.p./EIRP) spectral density of IMT base stations for protecting Earth-to-space fixed satellite services (FSS) as contained in RR Resolution 220 (WRC-23) [2].
Objective 2:  This objective is related to OTA test enhancement.
Focus for this objective is on the OTA co-location reference antenna definition and improvements what could be done for FR1 for OTA testing enhancements.
In this contribution we discuss work plan for these objectives which are the expected EIPR mask for the upper 6 GHz including challenges for this task and the OTA test enhancement.
Discussion
Expected EIRP mask
The ITU-R Radio Regulation has introduced the expected e.i.r.p. technical condition for the protection of the FSS uplink (Earth-to-space) satellite receiver from the aggregate effect of IMT base stations. This is introduced through Resolution 220 (previously known as Resolution COM4/7) [2]. The expected e.i.r.p. values defined in [2] are as presented in Table 1. 

Table 1. Expected e.i.r.p. values for vertical angle range defined in ITU Resolution 220 [2]
	Vertical angle range θL ≤ θ < θH
(vertical angle θ above horizon)
	Expected e.i.r.p. (dBm/MHz)
(See NOTES 1, 2 and 3)

	0° ≤ θ < 5°
	27

	5° ≤ θ < 10°
	23

	10°≤ θ < 15°
	19

	15°≤ θ < 20°
	18

	20°≤ θ <30°
	16

	30°≤ θ < 60°
	15

	60°≤ θ ≤ 90°
	15

	NOTE 1: The expected e.i.r.p. is defined as the average value of the e.i.r.p., with the averaging being performed.
‒ over horizontal angles from −180º to +180º, with the IMT base station beamforming in a specific direction within its horizontal and vertical steering range,
‒ over different beamforming directions within the IMT base station horizontal and vertical steering range, and
‒ over the specified vertical angle range θL ≤ θ < θH.
NOTE 2: An IMT base station shall comply with the specified limits on expected e.i.r.p. spectral density for all mechanical tilts with which it can be deployed).
NOTE 3: See the Annex to this Resolution for additional details on how the expected e.i.r.p. can be calculated for  this frequency band.



The goal for 3GPP via approved work item [1] is to introduce the concept of “limits on expected EIRP for angles above horizon” into the RAN4 BS core specifications and specify related BS test requirements in conformance test specifications. 
Precisely core part of expected EIRP mask objective of work item [1] is as follow: 
	Expected EIRP mask for upper 6GHz
· Introduce the concept of “limits on expected EIRP for angles above horizon” into the RAN4 BS specifications and specify related BS requirement for 6425-7125 MHz based on the WRC-23 outcome.
· Note: target completion date of this objective is December 2024.



For performance part of this objective is as follow:
	Expected EIRP mask for upper 6GHz
· Specify manufacturer declarations, conformance test descriptions, test tolerances and test requirements.
· Note: target completion date of this objective is December 2024.




It is important to do the measurements properly and diligently so that they are carried out in accordance with WRC-23 Resolution 220 [2] requirements and implementable with reasonable measurement complexity noting similarities to TRP measurement.
The following elements are to be considered:
· Interpretation of WRC decision. Additional details and assumptions are required to address certain gaps in the technical condition set by WRC-23. 

· Measurements over the whole band. Discussion is required about dividing the band into sub bands and conducting measurements over each sub band, e.g. 7 sub bands of 100 MHz each, or another sub band bandwidth or a more efficient approach. 


· Adequate number of measurement samples to assure high confidence interval levels. The EIRP level stated is the mean value of EIRP (population mean). The minimum required number of measurement samples to assure a certain high confidence interval on the sample mean will need to be determined.

· Expected value of EIRP for an elevation angular bin needs to be calculated from discrete EIRP measurements. Therefore, the integral expression for calculating the expected EIRP for an elevation angular bin by averaging EIRP measurements over horizontal and vertical angles does not apply directly and needs to be replaced by an equivalent summation expression. 

· Total number of measurements needs to be manageable while satisfying the requirement laid out by the technical condition of the expected e.i.r.p. defined at WRC-23.

General propose work plan for expected EIRP mask is presented in table below:
	# RAN meeting
	Work plan

	RAN4#110-bis (April ’24)
	· Start discussions for core part of the objective:
· Agree work plan
· Agree new TR skeleton


	RAN4#111 (May ’24)
	· Continue discussions for core part of the objective with agreements on initial text proposals to TR

	RAN4#112 (August ’24)
	-	Continue discussions for core part of the objective with agreements on additional text proposals to TR, initiate discussion on draftCRs
-	Start discussions for performance part of the objective with agreements on initial text proposals to TR, initiate discussion on draftCRs

	RAN4#112bis (October ’24)
	· Continue discussions for core part of the objective with agreements on additional text proposals to TR, update draftCRs according to progress made
· Continue discussions for performance part of the objective with agreements on additional text proposals to TR, update draftCRs according to progress made

	RAN4#113 (November ’24)
	· Conclude discussions for core part of the objective
· Agree CRs to core specifications: TS 38.104 and TS 38.174
· Conclude discussions for performance part of the objective
· Agree CRs to test specifications: TS 38.141-2, 37.145-2, 38.176-2
· Conclude work on new Technical Report 



Proposal 1: RAN4 to agree presented work plan for expected EIRP mask.


OTA enhancements

Core part of work item for OTA enhancements is as follow:
	OTA test enhancement
· Investigate whether the BS/IAB OTA co-location reference antenna definition need be improved for FR1, and if feasible, update the definition.




For performance part of this objectives is as follow:
	OTA test enhancement
· Identify BS excessive OTA test scope cases and reduce it with the aim to shorten the test duration time for selected RF requirements, e.g., TX IM, RX out of band blocking, for NR FR1.
· Investigate whether the existing test approach can be improved, and if feasible, improve test methods for BS/IAB OTA co-location requirements and tests for AAS-based test specifications for FR1.
· Investigate and if possible, simplify BS TRP test methods for FR1 and FR2 by improving the applicability and not removing any of the existing TRP test methods.



 
General propose work plan for OTA enhancements is presented in table below:
	# RAN meeting
	Work plan

	RAN4#110-bis (April ’24)
	· Start discussions for core part of the objective:
· Agree work plan.
· Start discussion on the BS/IAB OTA co-location reference antenna definition.


	RAN4#111 (May ’24)
	· Continue discussions for core part of the objective with agreements on initial text proposals to TR 37.941.


	RAN4#112 (August ’24)
	· Continue discussions for core part of the objective with agreements on additional text proposals to TR, initiate discussion on draftCRs to TSs.
· Start discussions for performance part of the objective with agreements on initial text proposals to TR, initiate discussion on draftCRs.

	RAN4#112bis (October ’24)
to
RAN4#115 (May ’25)
	· Continue discussions for core part of the objective with agreements on additional text proposals to TR, update draftCRs according to progress made.
· Continue discussions for performance part of the objective with agreements on additional text proposals to TR, update draftCRs according to progress made

	RAN4#116 (August ’25)
	· Conclude discussions for core part of the objective.
· Agree CRs to core specifications: TS 38.104 and TS 38.174
· Conclude discussions for performance part of the objective.
· Agree CRs to test specifications: TS 38.141-2, 37.145-2, 38.176-2
· Conclude work on new Technical Report and CRs to existing TR 37.941.



Proposal 2: RAN4 to agree presented work plan for OTA enhancements.


[bookmark: _Toc116995848]Conclusion
[bookmark: _Toc116995849]In this contribution we discuss work plan for the first objective which is the expected EIPR mask for the upper 6 GHz including challenges for this task, and second task related to OTA test enhancement. We have made following proposal:
Proposal 1: RAN4 to agree presented work plan for expected EIRP. 
Proposal 2: RAN4 to agree presented work plan for OTA enhancements.
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