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1. Overall Description:

As part of Release 15 work, 3GPP RAN WG4 has developed the following EMC standards: 

TS 38.113 (NR;  Base Station (BS) and repeater ElectroMagnetic Compatibility (EMC)) capturing requirements for the NR BS in single RAN operation,

TS 37.114 (Active Antenna System (AAS) Base Station (BS) Electromagnetic Compatibility (EMC)) capturing NR updates for the Multi-Standard Radio (MSR) requirements of the Active Antenna Systems Base Stations.

Both standards specify the applicable test conditions, performance assessment and performance criteria for BS and associated ancillary equipment, considering emission and immunity requirements. The latest version of TS 38.113 [1] and TS 37.114 [2] are attached for reference.
One of the RAN4 discussion topics was the radiated immunity requirements and test levels for OTA AAS BS and for BS type 1-O testing. 3GPP RAN WG4 have recognized the impact of RI test levels on the OTA AAS base stations with integrated antenna.

Currently, the protection of the base station RF chain of the out-of-band interfering signal is the OTA out-of-band blocking test. The field strength for this test is specified as 0.36 V/m with a frequency range of application from 30 MHz to 12.75 GHz. This requirement is defined in TS 38.104 [4] with a corresponding test method described in TS 37.145-2 [5] and TS 38.141-2 [6]. Compared to the RF blocking interfere level, the levels proposed by ETSI in the current EN 301 489-50 v3.1.1 (i.e. 3V/m from 80 MHz to 690 MHz, and 10 V/m from 690 MHz to 6 GHz) are considerably higher from the levels considered in RAN4 RF specifications (e.g. TS 37.105 [3], TS 38.104 [4]). Since the antenna connectors cannot be terminated in the OTA AAS based station products any longer, the interference signal of radiated immunity test will enter the RF chain through the base station antenna array, increasing the risk of saturation in the AAS BS receiver. To avoid the risk of an inoperable OTA AAS BS receiver during the EMC RI test, it is important to consider adequate protection mechanisms to the BS receiver. 

During the Release 15 discussion, 3GPP RAN WG4 have recognized the need for widening the size of the Rx exclusion bands in TS 37.114 [2] and TS 38.113 [1] specifications for the AAS BS products. The parameter proposed to get this extension has been the maximum offset of the out-of-band boundary from the uplink operating band edge (∆fOOB, as defined in the RF specifications TS 37.105 [3] and TS 38.104 [4]). The value of ∆fOOB is derived considering the width of the operating band and can be equal to 20 MHz or 60 MHz, depending on the width of the operation band. These values consider the implementation of spatial exclusion. Before the significant risk to over-dimension the Rx band filter for OTA AAS BS/ BS type 1-O compared to requirements for RF blocking and Tx unwanted emission, 3GPP RAN WG4 has agreed the need to extend the Rx exclusion bands size beyond the values provided by ∆fOOB, especially for the case when spatial exclusion is not considered during the EMC RI testing.
It shall be also noted, that the spatial exclusion is supported by  IEC 61000-4-3 [7] consideration that it states: 

“when technically justified, some EUTs can be tested by exposing fewer faces to the generating antenna”. 
Based on the experiments and discussions 3GPP RAN WG4 has agreed on the need for reducing the RI test to fewer angular incidences for OTA AAS BS, by removing the AAS BS front facing direction. 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. Referring to the IEC 61000-4-3 [7] guidance above, the angular incidence where the front of the OTA AAS BS is facing the interfere range antenna needs to be omitted, as depicted in figure 1.
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Figure 1
EMC RF electromagnetic field immunity requirement testing directions for OTA AAS BS (horizontal plane depicted)
Reference:

3GPP TS 38.113 v15.4.0

3GPP TS 37.114 v15.3.0

3GPP TS 37.105 v15.3.0

3GPP TS 38.104 v15.3.0

3GPP TS 37.145-2 v15.1.0

3GPP TS 38.141-2 v1.1.0

2. Actions:

To ERM WGEMC group.

ACTION: RAN4 respectfully asks ETSI ERM WGEMC to provide information on their current efforts on EMC base station specifications for NR. RAN4 would appreciate information on ERM WGEMC view about the use of the spatial exclusion as well as the Rx exclusion bands for the EMC radiated immunity testing of OTA AAS base stations operating in E-UTRA and/or NR. 

3. Date of Next TSG WG RAN4 Meetings:

[TSG WG RAN4] Meeting #90 
25 Feb - 1 Mar 2019, Athens, Greece
[TSG WG RAN4] Meeting #90-Bis
8 - 12 Apr 2019, TBD, China
