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[bookmark: _Toc535247080]11.4	Radiated immunity requirements
Immunity is a measure of the ability of electronic products to tolerate the influence of electrical energy (radiated or conducted) from other electronic products and electromagnetic phenomena. Radiated Immunity (RI) test assesses the ability of the EUT to operate as intended in the presence of a radio frequency electromagnetic field disturbance [14]. The theory behind the RI test is that the EUT will encounter many different types of electric field disturbances (e.g., motors, cell phones) in normal usage. Then, the RI test is intended to see that the susceptibility of the equipment is such that it can co-exist with other electronic equipment and operate without degradation across a range of frequencies.
RI testing requires a frequency scan at a certain fixed level of field strength (specified by the standard). For the immunity requirements, apply the 80 – 6000 MHz frequency range applies based on ETSI EN 301 489 the [14]. The 'scan' will comprise a series of 'steps' in frequency. Each step is specified as a percentage of current frequency value. This percentage is variable from 0.2 % to 5 %. At each step, the frequency is held, the level adjusted to the required field strength (V/m) as measured by a field sensor, a prescribed modulation mode is initiated and then the conditions held for a 'dwell' time. The EUT should be monitored to detect faulty operation during the test. Typical values for field strength are 3 V/m for domestic and 10 V/m for industrial products. 
For the immunity requirements, apply the 80 – 6000 MHz frequency range based on the [14].
For the voltage dips and interruptions requirement, the voltage dips definition from the Harmonized Standard in [14] is to be used.
11.4.1 	Measurement set-up for testing radiated immunity
In an EMC RI testing test setup for non-AAS BS products, the antenna connectors of the BS are terminated during test to prevent high power levels entering the RX of the EUT. For the AAS BS architectures such as BS type 1-O, due to lack of the antenna connectors (called TAB connectors in case of AAS BS products), it is not possible to terminate TAB connectors and prevent disturbances affecting the RX chain. This may lead to the receiver of the BS type 1-O being inoperable (in case the RF blocking requirements are not met). To avoid the BS type 1-O receiver being inoperable during the EMC RI test, protection mechanisms need to be employed for BS RX during the RI testing.
A high level example of EMC RI test setup for an OTA AAS BS is illustrated in figure 11.4.1-1. The Equipment Under Test (EUT) is placed in an anechoic chamber on top of a turn table. A range antenna or probe antenna generates the interfering RF electromagnetic field.
[image: ]
Figure 11.4.1-1: Example radiated immunity test setup for a BS type 1-O
An important difference of the EMC radiated immunity test setup for an BS type 1-O as compared with testing of the EUT equipped with the antenna connectors is the need for OTA performance parameter monitoring. During EMC RI test the EUT is rotated horizontally in order to expose it to the interfering RF electromagnetic field from all directions in horizontal plane.
According to IEC 61000-4-3 [25], all testing of equipment shall be performed in a configuration as close as possible to actual installation conditions. In order to allow electromagnetic susceptibility testing of the maximum surface for BS type 1-O, the EUT shall be mounted using rack (or pole) mount, if possible.

11.4.2 	Alternatives to protect BS type 1-O during RI test

3GPP has agreed on the use of two mechanisms to protect the BS during RI testing: 
· Exclusion bands, or
· Spatial exclusion. 
The combined use of these two alternatives is reflected in both AAS BS EMC specification TS 37.114 [16] and the NR BE EMC specification TS 38.113 [15].
11.4.2.1	Exclusion bands
Exclusion bands were considered as a mechanism to protect the receiver from potential damage/undue stress during the RI test of the non-AAS BS products so far, where the exclusion bands represent a range of frequencies over which no tests are made.

During the discussion of Release 15, the need for widening the size of the exclusion bands in TS 37.113 [12], TS 37.114 [2] and TS 38.113 [3] has been recognized. The parameter proposed to get this extension was the boundary of the in-band and out-of-band region, represented by the maximum offset of the out-of-band boundary from the uplink operating band edge (i.e. ∆fOOB). The value of ∆fOOB was derived considering the width of the NR operating band and was agreed to be: 
· 20 MHz, for operating bands narrower then 100 MHz, or
· 60 MHz, for operating bands wider then 100 MHz. 
The above ∆fOOB values considered the use of spatial exclusion during the EMC RI testing.
Before the significant risk to over-dimension the Rx band filter for BS type 1-O, the need for using a value higher than ∆fOOB to calculate the exclusion bands size was agreed for the test case with no spatial exclusion being considered. In this case the exclusion band takes into account the width of the operating band as follows: 
· 60 MHz, for operating bands narrower then 100 MHz, or
· 200 MHz, for operating bands wider then 100 MHz.

11.4.2.2	Spatial exclusion
According to IEC 61000-4-3 [25], the EMC Radiated Immunity test are performed with the generating antenna facing each side of the EUT. When technically justified, some EUTs can be tested by exposing fewer faces to the generating antenna. For BS type 1-O the RI test need to be reduced to fewer angular incidences. This is to protect the EUT receiver from being blocked due to received input power levels exceeding the OOB blocking limits during the RI testing. Referring to the IEC 61000-4-3 [25] guidance above, the angular incidence where the front of the BS type 1-O is facing the interferer range antenna needs to be omitted, as depicted in figure 11.4.2.2-1.

[image: 图片1]
Figure 11.4.2.2-1: RI testing directions for BS type 1-O (horizontal plane depicted)
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