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1. Introduction
At the last RAN4 meeting (RAN4#87 in Busan) OTA test aspects related to receiver blocking was discussed. The outcome was captured in a way-forward [1].
For FR2 it is relevant to discuss possibilities to change the interferer signal step size from 1 MHz to something larger and limit the upper limit to conserve test time. It is essential that selected parameters are selected so that blocking performance is tested properly using reasonable amount of time per product.
This contribution presents our view on how conformance parameters related to the conformance testing of OTA out-of-band receiver blocking should be selected for FR2. 

2. Discussion
In a previous contribution [4] presented at RAN4#80 in Gothenburg the background for specifying requirements for receiver blocking was summarized. In this contribution the focus is on general out-of-band receiver blocking. The intension with this requirement is to secure co-existence with other radio system, including other cellular networks and other services (e.g. TV broadcasting, PMR and radars).
The blocking characteristics of wireless receivers is described as the receiver ability to receive a weak wanted signal in presence of an interference signal on another frequency, unlike dynamic range tests, where a weak signal is received in the presence of a strong interferer on the same frequency. The test principle for receiver blocking for UTRA, E-UTRA and NR is identical, but the wanted signals are different. A signal generator provides the required wanted signal that is feed to a range antenna. The EUT is illuminated with the wanted signal at specified EIS level, angles, and polarization characteristics. A second signal generator delivers the specified interference signal with a significantly higher power level to the transceiver input. The interferer signal is also illuminating the EUT at specified angles.
Generally, for FR1, the interferer signal must cover a wide frequency range from 30 MHz up to 12.75 GHz, using a specified step size of 1 MHz. For FR2 it is reasonable to increase the step size to allow for test time conservation since the upper frequency limit is set by the 2nd harmonics to the highest operating frequency. For base station operating at the upper frequency region of FR2, it is relevant to discussion the possibility to limit the upper frequency for conformance testing in a similar manner as for FR2 spurious emission. For OTA spurious emission the upper frequency limit for FR2 is set to 60 GHz. The reason for why limiting the test to 60 GHz, is that essential test equipment such as cables and connectors gets very expensive and unreliable.
The RF core requirement for FR2 in TS 38.104, sub-clause 10.6.3 for out-of-band receiver blocking specifies the interferer signal as described in Table 2-1.
Table 2-1: OTA out-of-band blocking interferer signal description
	Frequency range of interfering signal
(MHz)
	Interferer RMS field-strength
(V/m)
	Wanted signal mean power 
(dBm)
	Type of interfering signal

	30 to 12750
	0.36
	EISREFSENS + 6 dB
	CW

	12750 to FUL_low – 1500
	0.1
	EISREFSENS + 6 dB
	CW

	FUL_high + 1500 to 2nd harmonic of the upper frequency edge of the operating band
	0.1
	EISREFSENS + 6 dB
	CW



Traditionally, in TS 37.141 the interferer signal is applied to the test object with 1 MHz step size within the frequency range 1 MHz to 12.75 GHz. 
For 1-O and 2-O the lower frequency limit is set 30 MHz, aligned with the spurious emission limit described in ITU-R SM.329 [5]. The upper frequency limit for 2-O spurious emission is set to 60 GHz, according to TR 38.817-02, sub-clause 9.7.5.3. 
For the RF core requirement, the boundary frequency between 0.36 V/m and 0.1 V/m interferer signal field strength level is set to 12.75 GHz. In previous contributions [1, 2], it has been suggested to set the boundary frequency between different step sizes to 6 GHz.
Based on the description of the interferer levels, it would be reasonable to analyse what step size to use for two over the following three different frequency regions;
1. 1 MHz step size within the frequency region of 30 MHz to 12750 MHz.
2. 2 MHz step size within the frequency region of 12750 MHz to FUL_low – 1500 MHz.
3. 2 MHz step size within the frequency region of FUL_high + 1500 MHZ to 2nd harmonic of the upper frequency edge of the operating band.
, as visualized in Figure 2-1.
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Figure 2-1: Interferer signal test parameters
During the discussion on the measurement step size for NR FR2 out-of-band receiver blocking conformance testing, companies generally agreed to consider an increased step size to reduce the amount of time used for unnecessary measurement. It was proposed that the step size can be increased to 10 MHz for frequencies above 6 GHz for FR2 base stations [2]. 
Regarding the boundary between 0.36 V/m and 0.1 V/m interfering signal field strength level it was concluded to set the boundary frequency to 12750 MHz. The reason was to keep consistency with the receiver blocking requirement defined for NR base station type 1-O.  
The base station out-of-band receiver blocking requirement is defined based on wanted signal and an interferer signal is received by the test object. For out-of-band blocking the interferer signal is defined as a CW which is stepped from 30 MHz up 2nd harmonic of operation frequency (close to 60 GHz for a base station supporting band n257). A FR2 base stations have the capability to support one of the following transmission bandwidths (B): 50 MHz, 100 MHz, 200 MHz and 400 MHz. 
Previously, it was suggested to increase the step size to 10 MHz to conserve test time. In this contribution a thorough analysis is conducted for how a larger step size can be selected for FR2 base station is presented. 
Typically, the receiver selectivity is vulnerable at specific frequencies, which are unique for a specific receiver implementation. The background for vulnerable frequencies depends on many aspects related to implementation specific details. One aspect mentioned at the previous meeting [3] is the result of mixing products in the receiver chain. Those frequencies are referred to as spurious response frequencies and occurs when the mth harmonic of the interferer frequency mixes with the nth harmonic of an internal signal. Where the internal signal is a clock signal, local oscillator signal or intermediate frequency signal. If the mixing product falls within the receiver bandwidth the sensitivity is degraded. The frequency of the unwanted mixing product can be expressed as:

, where fI is the interferer frequency and fint is the frequency of the internal signal.
Spurious responses for the case where m is equal to 4 or more is often neglected since the power for higher order mixing product falls off rapidly. It is reasonable to set the step size () in MHz such that any spurious response due to maximum third harmonic of the interferer signal will be captured within the receiver bandwidth (B) of the wanted signal as:
, where B is set to 50 MHz as the minimum supported channel bandwidth defined by TS 38.104, sub-clause 5.3.2. Then  is 16.7 MHz, with some margin it would be appropriate to set the step size to 15 MHz. It is worth to mention that other aspects also are sources for spurious responses, which needs consideration when the step size is selected. 
Even though, FR2 base station supports several transmission bandwidth configurations, it is suggested to fix the step size for all base stations configurations operating within FR2. Fixed step size it also used for FR1 and legacy base station and guaranteeing equal strict conformance testing independent of base station capability.
Based on this background it is reasonable to use a step size for out-of-band blocking as described in Table 2-2.
Table 2-2: Interferer step size  
	Parameter
	Value
	Notes

	The upper conformance testing frequency (fu)
	60 GHz
	Aligned with spurious emission in SM.329

	The frequency boundary for different step sizes
	6 GHz
	Aligned with proposal in [3]

	The step size (1) between 30 MHz to f1 MHz
	1 MHz
	Aligned with proposal in [3]

	The step size (2) between 6 GHz to fu GHz.
	15 MHz
	Based on analysis above



Based on these test parameters, the specification text in TS 38.141-2, sub-clause 7.6 can be finalized. In companion contributions [6, 7], we have prepared test proposals for TS 38.141-2, sub-clause 7.6 covering general out-of-band blocking and co-location blocking requirements. 

















3. Conclusion
In this paper conformance test parameters and corresponding values have been identified. To proceed the work with sub-clause 7.6 in TS 38.141-2, RAN4 needs establish relevant test parameter values to be included in the conformance test specification. 
In this contribution the background for determining test parameters have been presented. The parameters can be concluded as depicted in Figure 3-1. [image: ]
Figure 3-1: Interferer signal test parameters
To be able to complete the conformance test specification TS 38.141-2. A set of proposals presented for approval have been collected;

Proposal 1:
Define a fixed step size not depending on BS capability.
Proposal 2:
Define the boundary frequency for FR1 and FR2 step size to 6 GHz.
Proposal 3:
Define the step size to 1 MHz for the frequency region 30 MHz to 6000 MHz.
Proposal 4:
Define the step size to 15 MHz for the frequency region 6 GHz to 60 GHz.

Based on above proposals and background from eAAS (TS 37.145-2), draft specification text for TS 38.141-2, sub-clause 7.6 have been created in companion contributions [6, 7]. 
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