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Introduction
Discussion on the definition of exclusion bands size for AAS and NR BS and the alignment with ΔfOOB has been carried out during the meetings in Athens (RAN4-86), Melbourne (RAN4-86bis) and Busan (RAN-87), as can be seen in [1-6]. Some of these contributions have addressed the need for an alignment between the blocking and the EMC Radiated Immunity (RI) Exclusion bands.
In this contribution, we analyse the requirements for both blocking and radiated immunity test, identifying the differences between these requirements and proposing to use different exclusion bands/zones for both blocking and radiated immunity. 
Discussion
The following discussion analyses the blocking and EMC radiated immunity requirements. It should be noted that in the context of this discussion, radiated immunity refers to the immunity requirements for RF electromagnetic field as specified in the EMC specifications (e.g. TS 37.114 [7]). Similarly, blocking here refers to the out of band blocking requirement.

2.1 Scope of Blocking and Radiated Immunity tests.

2.1.1 Out-of-Band Blocking

Out-of-band blocking characteristics are a measure of the receiver ability to receive a wanted signal at its assigned channel in the presence of an unwanted interferer [8]. These receiver characteristics have considerable impact on receiver sensitivity, and consequently on cell coverage. In summary, the intention of the test is to assess the ability of the EUT to receive a wanted signal. 

Blocking test parameters strongly depend on the wireless standard being tested and on the device type. Therefore, nearly all wireless (conformance) test standards specify blocking characteristics test cases. The test principles are basically identical: A vector signal generator provides the required wanted signal to the receiver or transceiver under test at a certain power level and frequency. A second generator delivers the specified modulated and unmodulated (CW) interfering signals, typically at a significantly higher power level, to the receiver input. Often, even a third microwave generator is required to provide the high-frequency CW interferer in the upper out-of-band area as specified in the test cases. Generally, the interferer signal must cover a wide frequency range up to a maximum frequency of 12.75 GHz, using a specified step size. The interferer frequency range is normally split up into an in-band area and out-of-band areas, which range from far below to far above the operating band. The interfering signal’s impact on receiver performance is evaluated by measuring the data throughput or the bit/block error rate for every single interferer frequency step.



2.1.2 Radiated Immunity

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. Therefore, RI test assesses the ability of the EUT to operate as intended in the presence of a radio frequency electromagnetic field disturbance [9]. 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 shielding of the equipment is such that it can co-exist with other electronic equipment and operate without degradation across a range of frequencies.

Immunity testing requires a frequency scan at a certain fixed level of field strength (specified by the standard). 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.

Observation 1: The purpose of blocking and RI test is different: Blocking test ensures the quality of the receiver equipment (tested at the antenna port), while RI assesses the immunity of the whole EUT in the presence of a radio frequency electromagnetic field disturbance.
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According to TS 38.104 [8], for BS type 1-O the OTA out-of-band blocking requirement is 0.36 V/m. ETSI EN 301 489-50 [9] defines as RI requirement 3V/m (for the frequency range 80 MHz to 690 MHz) and 10 V/m (for the frequency range 690 MHz to 6 000 MHz), which implies a stricter requirement and an extension in the testing frequency range up to 6 GHz. For the BS type 1-O, a direct comparison between the levels used for both RI (3 or 10 V/m) and blocking (0.36 V/m) shows that EMC RI test poses, due to difference in levels, ~18 to 29 dB (20*log (RI level/OOB level)) more stringent requirements. 

Observation 2: In case of using same exclusion bands, the comparison between RI and blocking levels show that this alignment would pose ~18 to 29 dB more stringent requirement for BS type 1-O. 
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Exclusion bands represent a range of frequencies over which no tests are made. The justification for defining exclusion bands is to protect the receiver from potential damage/undue stress during the test. The exclusion band is directly linked to the technology employed by the EUT, the expected operating environment and the service the EUT is intended to deliver. The importance of exclusion bands as well as their limits have been reflected in different standardization documents such as ETSI EN 301 489 – 50 [9], ETSI EN 301 489 – 1 [10], ITU-T K.114 [11] and ITU-T K.48 [12].
Both blocking and RI tests will expose the EUT to different electromagnetic fields (and different stress levels) due to the specific purpose of each test (quality of reception/immunity). In that sense, the exclusion bands/zones definition should reflect these considerations, with wider exclusion bands where the risk of potential damage/undue stress might be higher.
Observation 4: The higher levels used during the RI test will expose the EUT to higher stress, therefore the exclusion bands size should consider this factor to guarantee the protection of the BS. 
According to the above observations, it is proposed to use different exclusion band sizes for both blocking and RI tests. 
Conclusion
In this contribution considerations on blocking and radiated immunity exclusion bands are presented. Based on the observations presented in this document, it is proposed to agree in the following:
Proposal 1: To define different exclusion band sizes for both blocking and radiated immunity test considering the different test levels.

Proposal 2: To extend the size of exclusion band sizes for radiated immunity tests, especially for the case when antenna ports cannot be terminated, and spatial exclusion zones are not considered. 
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