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1 Introduction
[bookmark: OLE_LINK104][bookmark: OLE_LINK105][bookmark: OLE_LINK76]Referring to the RP-240019 [3], the following was proposed for the BS RF topics in Rel-19:  
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In this contribution we provide more details of the proposed objectives of the BS RF work items.
2 Discussion
In the following sections we provide more details on the suggested motivation and objectives of the Expected EIRP topic, the OTA test enhancements topic and network RF specification simplification, respectively. 
[bookmark: OLE_LINK82][bookmark: OLE_LINK77][bookmark: _Hlk161047436][bookmark: OLE_LINK78][bookmark: OLE_LINK102][bookmark: OLE_LINK103]2.1 Expected EIRP mask for upper 6GHz 
2.1.1 [bookmark: OLE_LINK85]Motivation 
[bookmark: OLE_LINK149][bookmark: OLE_LINK144][bookmark: OLE_LINK145]ITU World Radiocommunication Conference 2023 (WRC-23) held in Dubai, United Arab Emirates, 20 November to 15 December 2023 agreed on revisions to the global treaty governing the use of the radio frequency spectrum, both on Earth and in space. The agreement on updates to the Radio Regulations (RR) identifies new spectrum resources to support technological innovation, deepen global connectivity, increase access to and equitable use of space-based radio resources, and enhance safety at sea, in the air, and on land. See WRC-23 Provisional Final Acts. 
Among the decisions, WRC-23 identified spectrum for International Mobile Telecommunications (IMT), which will be crucial for expanding broadband connectivity and developing IMT mobile services, also known as 4G, 5G and, in the future, 6G. That new spectrum includes the 3 300-3 400 megahertz (MHz), 3 600-3 800 MHz, 4 800-4 990 MHz and 6 425-7 125 MHz frequency bands in various countries and regions.
[bookmark: OLE_LINK150][bookmark: OLE_LINK151]The frequency band of 6 425-7 125 MHz was identified in every ITU region as in the RR Footnotes 5. 6 A 12, 5. 6 B 12 and 5.6C12 with associated technical condition of limits on the expected equivalent isotropically radiated power (e.i.r.p.) spectral density of IMT base-stations for protecting Earth-to-space fixed satellite services (FSS) as in Resolution COM4/7 (WRC-23) and also extracted as below:
“resolves
 …
2	that, in order to ensure protection for the FSS (Earth-to-space), and taking into account considering d), the level of expected e.i.r.p. spectral density emitted by an IMT base station as a function of the vertical angle above the horizon shall not exceed the following values (No. 21.5 does not apply):
	Vertical angle range
θL ≤ θ < θH
(vertical angle θ above the 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 −180 to +180, 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, taking into account considering m). 
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.
…”
[bookmark: OLE_LINK152][bookmark: OLE_LINK142][bookmark: OLE_LINK143][bookmark: OLE_LINK155][bookmark: OLE_LINK156]The expected e.i.r.p. is a new regulatory requirement and the Annex to the Resolution COM4/7 (WRC-23) outlines the theoretical calculation of the expected equivalent isotropically radiated power (e.i.r.p.) of an International Mobile Telecommunications (IMT) base station for assessing the compliance of IMT base station equipment with the limit on expected e.i.r.p. When developing the expected e.i.r.p. it is expected that 3GPP to develop the harmonized specification for compliance testing.  
The technical conditions are defined by WRC-23, i.e. expected EIRP mask, while the conformance test aspects are not discussed in ITU-R. it requests RAN4 to perform the study on the conformance test for the newly introduced requirements and develop a harmonized specification which would be beneficial for the whole industry. It is proposed to include expected EIRP for NR band n104 in BS RF core specification TS 38.104 and BS conformance specification TS 38.141-2.

2.1.2 Objectives
· [bookmark: OLE_LINK97][bookmark: OLE_LINK98][bookmark: OLE_LINK162][bookmark: OLE_LINK163]Introduction of the definition and RF limits on expected EIRP in TS 38.104
· To define the corresponding conformance test and test requirements in TS 38.141-2
· Measurement system set-up
· Test method
· define the tested beam directions  
· define the measured points at upper hemisphere
· Manufacturer declarations
· Measurement uncertainty/test tolerances
2.1.3 [bookmark: OLE_LINK90][bookmark: OLE_LINK91]Impacted specifications
· TS 38.104
· TS 38.141-2

2.1.4 Expected timeline
 5 RAN4 meetings (Core +Perf), i.e. Target completion by Dec’2024

2.2 OTA test enhancements
In this section we provide details on the OTA test enhancements work in Rel-19.
2.2.1 Motivation
a) TX intermodulation testing
Active Antenna Systems are widely deployed in NR. The OTA test is a must for BS type 1-O (AAS architecture). It has been found that the test time is prohibitive taking up to 3 times the time to perform the conformance testing compared to conducted conformance testing. Excessive OTA testing time has become a constraint for AAS product design, development and certification.
It was identified that in some cases the number of test cases could be reduced without impacting the coverage of the testing. OTA TRP testing is particularly time consuming, e.g. the TX IMD texting comprises of 96 test cases testing output power, ACLR and out of band emissions (all TRP requirements). By contrast the output power, ALCR and out of band emissions tests have only 8 test cases in total, 6 interferer offsets are tested for each (12 for NC operation), these offsets date back to the UTRA requirements and have been carried through for each subsequent RAT however not they are generating such excessive test time so it is appropriate to see if they are all still necessary or can be reduced.
[image: ]

b) RX out of band blocking
OTA blocking testing is also time consuming where the CW interfering signal is swept with a step size of 1 MHz. There could be potential methods to reduce the testing time for OTA RX out of band blocking test.
c) OTA co-location requirements
It has been identified, that the existing (Rel-15 defined) CLTA-based OTA test methodology for co‑location requirements in upper frequency bands, may not be optimal, e.g. practical test aspects, availability of CLTA antennas, etc. It is therefore suggested to re-visit the Rel-15 CLTA test concept for potential improvements before the 6G timeframe. A study phase for the objective may be needed.
a) TRP test methodologies
Range of TRP test methodologies defined in Rel-15 has been reviewed and verified by various regulatory bodies and test houses. Based on this knowledge, TRP test methodologies as well as their applicability and pre-requisites can be improved in applicable RAN4 TR 37.941 and TS 37.145-2, TS 38.141-2. 

Based on the above motivation, the aim is to improve the technical quality of OTA conformance test specifications for network nodes (i.e. BS, IAB, repeaters). Issues related to technical relevance and exaggerated test scope have been identified for selected requirements for BS type 1-O, e.g., 
· TX intermodulation testing, 
· RX out of band blocking
· OTA co-location, 
· TRP methodologies.
Evolving OTA requirements for BS type 1-O would prepare specifications to facilitate the industry to switch to all OTA conformance testing for AAS and M-MIMO capable BS, especially interesting for new bands defined in the upper region of FR1.

2.2.2 Objectives
a) Identify excessive OTA TX intermodulation test scope cases and reduce it with the aim to shorten the test duration time, considering the following simplification aspects:
· Identify the worst case to reduce the number of test configurations,
· Identify the worst case to reduce the number of test points/offsets,
· The ACLR, OBUE, and spurious emission with the same configuration as TX intermodulation are not tested redundantly.
b) Identify possibilities for OTA RX out of band blocking test time reduction, with the aim to shorten the test duration time, considering possible CW interfering signal step size increase.
c) Investigate whether the existing OTA co-location test concept can be improved (for existing and possibly also future FR1 bands).
d) Re-evaluate and simplify TRP test methods and their applicability, considering TR 37.941 as baseline.

2.2.3 [bookmark: _Hlk161048414]Impacted specifications
The following technical specifications are identified as being impacted by this work: 
· [TS 38.104] depending on the impact on Core specifications
· [TS 37.105] depending on the impact on Core specifications
· TS 37.145-2 
· TS 38.141-2
· TR 37.941 to capture modified OTA test methodology, if any.


2.1.5 Expected timeline
Full Rel-19 (Core +Perf), to consider early implementation for objective a) and b)

3 Conclusion
Base on the above discussion the following proposals are formulated: 
Proposal 1: Consider the following objectives for drafting Expected EIRP mask for upper 6GHz:
· Introduction of the definition and RF limits on Expected EIRP in TS 38.104
· [bookmark: OLE_LINK106][bookmark: OLE_LINK107]To define the corresponding conformance test and test requirements in TS 38.141-2
· Measurement system set-up
· Test method
· define the tested beam directions  
· define the measured points at upper hemisphere
· Manufacturer declarations
· Measurement uncertainty/test tolerances

[bookmark: OLE_LINK99][bookmark: OLE_LINK100]Proposal 2: Consider the following objectives for drafting the BS RF work item on the OTA test enhancements:
a) Identify excessive OTA TX intermodulation test scope cases and reduce it with the aim to shorten the test duration time, considering the following simplification aspects:
· Identify the worst case to reduce the number of test configurations,
· Identify the worst case to reduce the number of test points/offsets,
· The ACLR, OBUE, and spurious emission with the same configuration as TX intermodulation are not tested redundantly.
b) Identify possibilities for OTA RX out of band blocking test time reduction, with the aim to shorten the test duration time, considering possible CW interfering signal step size increase.
c) Investigate whether the existing OTA co-location test concept can be improved (for existing and possibly also future FR1 bands).
d) Re-evaluate and simplify TRP test methods and their applicability, considering TR 37.941 as baseline.
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Test requirements Type Num of test cases Num of TCs (TS 37.145-2)
OTA base station output power TRP. 1 ATCRT
OTAACLR TRP 3 ANTCR2, ANTCR8,ANTCR7
OTA out-of-band emission TRP 4 ATCR7, ANTCR7, ATCR2a, ANTCR2
OTA transmitter spurious emission TRP 1 ANTCR7
TRP 36 ANTCR2, ANTCRS, ANTCR?
OTA transmitter intermodulation TRP 48 ATCR7, ANTCR7, ATCR2a, ANTCR2
TRP 12 ANTCR7





