[bookmark: Title][bookmark: DocumentFor]3GPP TSG-RAN WG4 Meeting # 97-e 	R4-2015111
Electronic Meeting, 2-13 Nov., 2020

Source:		Ericsson 
Title:			Discussion on Spatial Exclusion for IAB EMC RI test.
Agenda item:		 7.4.6.3
Document for:	Approval
Introduction
This contribution aims at providing elements to the discussion on spatial exclusion for  IAB EMC Radiated Immunity test. For AAS and NR BS (type 1-O and 2-O), the concept of Spatial Exclusion was discussed and incorporated to the corresponding EMC specifications. Spatial exclusion offers a mechanism to guarantee the protection of antenna arrays and PA elements during the EMC RI testing for BS, so under the same principle the spatial exclusion concept should be reused from BS scenario in order to protect the IAB node. 
Discussion
[bookmark: _Hlk498345363]2.1 Radiated Immunity (RI) testing and IEC considerations on EMC Test procedure
The goal of RI testing is to see how well a device performs when it is subjected to an electric field of a specified amplitude (measured in volts/meter) across a range of frequencies. ETSI EN 300 489-1 [1] defines that the test shall be in accordance with IEC 61000-4-3 [2]. Currently, the frequency range defined by IEC goes from 80 MHz to 6 GHz. According to the new EMC IAB specification, the IAB node should be tested within the same frequency range.
The object of IEC 61000-4-3 [2] is to establish a common reference for evaluating the immunity of electrical and electronic equipment when subjected to radiated, radio-frequency electromagnetic fields. IEC remarks that IEC 61000-4-3 [2] is a basic EMC publication for use by product committees of the IEC. 
According to IEC in [2] the EMC Test “shall normally be performed with the generating antenna facing each side of the EUT. When equipment can be used in different orientations (i.e. vertical or horizontal) all sides shall be exposed to the field during the test. When technically justified, some EUTs can be tested by exposing fewer faces to the generating antenna. In other cases, as determined for example by the type and size of EUT or the frequencies of test, more than four azimuths may need to be exposed.” 
As presented in Figure 1, RI is normally tested with the generating antenna facing four sides of the EUT (Front, back, left and right side).  
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Figure 1: Faces considered in RI test setup.

Observation 1: Considering the statement of IEC in [1], it is possible (when technically justified) to test the EUT by exposing fewer faces to the generating antenna.
During the discussion of the EMC NR BS specification, one of the agreements was the need for protecting the antenna in front of a testing level that might impact the antenna array. Considering that the protection of the EUT should be part of the considerations when defining EMC RI requirements, both spatial exclusion and exclusion bands were included in the EMC specification.  
Observation 2: Protection of the EUT should be part of the considerations when defining EMC RI requirements. In that sense, IAB node should be also protected as NR BS with the definition of spatial exclusion.

2.2 Additional considerations on EMC Testing
In TS 38.175 [3] is stated that “Throughout this specification, whenever the IAB requirement is referred, its applicability shall be considered as applicable to the IAB node as a whole (MT and DU), irrespective of its implementation. Performance assessment of an IAB node with multiple enclosures may be done separately for each of them, according to the manufacturer's choice”. In that sense, the implementation of spatial exclusion should be considered to protect the antenna array elements irrespective of the IAB node implementation.
Observation 3: The implementation of spatial exclusion should be considered to protect the antenna array elements irrespective of the IAB node implementation.

2.3 Additional considerations on EMC Testing
In a real scenario and for both OTA and conducted scenarios, it must be guaranteed that no other services (and their corresponding antenna) are transmitting directly pointing into the Antenna associated to mobile services. On the other hand, the level of interfering signals must be controlled by the spurious emission limit of the interfering system. In this case, different requirements (Out of Band Unwanted Emission (OBUE) and Co-location) and their associated levels defined for different frequency bands are defined to guarantee a correct performance of the system within defined limits. These criteria also guarantee the co-existence with other services while not interfering with high load scenarios and emergency communications. In that sense, Radiated Immunity tests are complemented by the additional evaluation of different requirements such as Out of Band Unwanted Emission (OBUE) and Co-location / Co-siting, and blocking.
Observation 3: Excluding sides of the IAB node during the RI test does not imply a relaxation on the testing or the requirements, since there are additional mechanisms to guarantee the performance of the EUT fits within regulatory requirements while  protecting other services. 
Conclusion
In this contribution considerations on the EMC IAB radiated immunity testing have been presented. The following observations have been discussed:
Observation 1: Considering the statement of IEC in [1], it is possible (when technically justified) to test the EUT by exposing fewer faces to the generating antenna.
Observation 2: Protection of the EUT should be part of the considerations when defining EMC RI requirements. In that sense, IAB node should be also protected as NR BS with the definition of spatial exclusion.
Observation 3: The implementation of spatial exclusion should be considered to protect the antenna array elements irrespective of the IAB node implementation.
Observation 4: Excluding sides of the IAB node during the RI test does not imply a relaxation on the testing or the requirements, since there are additional mechanisms to guarantee the performance of the EUT fits within regulatory requirements while  protecting other services. 
Based on these elements we propose:
Proposal 1: To include the spatial exclusion concept under the Radiated Immunity considerations for EMC IAB specification TS 38.175.
Proposal 2: To agree on the companion CR to TS 38.175 [4] adding spatial exclusion to Radiated Immunity testing.
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