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1. Overall Description:

During the discussion on 3GPP Release 15, companies have recognized the impact of Radiated Immunity (RI) test levels on the AAS BS products, i.e. OTA AAS BS, NR BS type 1-O. One potential risk is blocking or damaging the receiver due to the interferer signal entering directly in the RF chain, as the antenna port cannot be terminated any longer in those types of BS products. To avoid the above mentioned AAS BS receiver being inoperable during the EMC RI test, protection mechanisms were found to be required for the BS RX during the RI testing. 

Aligned with ETSI ERM WGEMC input in the reply LS in [3] stating that “For OTA AAS BS having integral antennas no exemptions other than exclusion bands are allowed during the radiated immunity test”, 3GPP RAN WG4 group has agreed on the size of the exclusion bands that apply for Radiated Immunity testing for OTA AAS BS and BS type 1‑O. The proposal is as follows:
For radiated immunity testing of OTA AAS BS and BS type 1-O, the RX exclusion band shall be: 

60 MHz, for the operating bands narrower than 100 MHz), or 
200 MHz, for the operating bands wider and equal to 100 MHz),

where the (paired or unpaired) operating band is defined as frequency range in which BS operates, that is defined in technical specification. 
Further analysis is provided below:

According to test setup for Radiated Immunity testing of non-AAS BS, the antenna connectors (or TAB connectors, as defined in 3GPP RAN WG4) are connected to a terminating load and this way BS receivers are protected from excess power induced by RI test signals. However, when performing EMC RI tests of an OTA AAS BS or NR BS type 1-O, due to lack of the antenna connectors (or TAB connectors) a higher power level may, for certain test scenarios, enter the receiver RF chain of the BS. This may lead to the receiver of the OTA AAS BS being inoperable (in case the RF blocking requirements are not met). To avoid this case during the EMC RI test, protection mechanisms need to be employed for BS receiver.

A comparison of interfering signal configurations for the EMC RI and the RF OTA Out-of-Band blocking tests is listed below in table 1.
Table 1 Comparison of RI test and OTA receiver blocking requirements

	
	EMC Radiated Immunity test 
	OTA Out of Band Blocking test

	Test frequency range
	80 MHz – 6 GHz
	30 MHz - 12.75 GHz

	Interference signal level
	10 V/m 
	0.36 V/m 

	Interference signal type
	CW signal amplitude modulated by 1kHz sine wave with 80% modulation depth
	CW signal


Furthermore, the test setup of EMC RI test and the RF OTA Out-of-Band blocking tests is similar and those are shown for reference in figure 1 and figure 2, respectively:
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Figure 1: Test setup of EMC RI test for OTA AAS BS and NR BS type 1-O
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Figure 2: Test setup of out-of-band blocking test for OTA AAS BS and NR BS type 1-O
Comparing the 0.36 V/m level for the RF OTA out-of-band blocking requirement with the 10 V/m for EMC RI test requirement in table 1, it shall be observed that 30 dB more stringent requirement for the BS receiver is added in case of the EMC RI. Consequently, a 30 dB more attenuation of the BS filter would be required.

One important criterion to consider in the definition of the adequate size for the exclusion bands definition is the complexity of the filter together with the size restriction posed by the AAS architecture of the BS. 
The goal was to guarantee that the level of interfering signal arriving at the BS receiver will not exceed the RF general out-of-band blocking requirement.
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2. Actions:

To ETSI ERM WGEMC group.

ACTION: RAN4 respectfully asks ETSI ERM WGEMC to consider the following values of the RX exclusion band based on 3GPP decision for the EMC radiated immunity testing of OTA AAS BS and NR BS type 1-O: For radiated immunity testing of OTA AAS BS and BS type 1-O, the RX exclusion band shall be: 

•
60 MHz, for the operating bands narrower than 100 MHz), or 

•
200 MHz, for the operating bands wider and equal to 100 MHz),
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