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1
Introduction
The WI added a full set of OTA requirements to the AAS BS specification for MSR, single RAT UTRA or  single RAT E-UTRA AAS BS with no conducted interface.

The OTA AAS BS is a system which contains multiple transceiver (≥8 for E-UTRA, ≥4 for UTRA) units and a composite antenna. Since a single OTA AAS BS is comparable to a non-AAS BS with multiple transceivers, the eAAS requirements aim to ensure that the same protection and performance is provided as a non-AAS BS with 8 transceivers for E-UTRA and MSR and 4 for UTRA.. 
The previous AAS WI produced an AAS BS specification for an AAS BS which provided access to a conducted interface. Requirements were applied at both the conducted interface (the Transceiver Array Boundary) and the radiated interface. An AAS BS conforming to the release 13/14 AAS requirements is now referred to as a hybrid AAS BS in the release 15 specification. To enable AAS BS with larger number of transceiver units and higher frequencies, where maintaining a conducted  interface may limit  implementation, all OTA requirements have been developed enabling the OTA AAS to be treated as a black box that is tested externally using radiated test signals.  
2
Description
2.1
Architecture and interfaces

The OTA AAS architecture is similar to the hybrid AAS BS architecture with the removal of the conducted interface (the  transceiver array boundary).
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Figure 2.1-1: Radiated points of reference of OTA AAS BS
The Radiated Interface Boundary (RIB) is an interface at which the OTA requirements can be specified. As an OTA AAS BS is expected to have a large number of transceiver units, the minimum number of transceiver units is restricted to 8 for E-UTRA and MSR and 4 for UTRA. 

2.2
OTA requirements

2.2.1
Transmitter Requirements
Transmitter requirements can be classified into 3 types:

1. Directional requirements – EIRP accuracy, power dynamics, control signal power accuracy, signal quality (EVM, frequency accuracy, TAE).

Directional requirements are specified over the OTA peak directions set (power accuracy) or the OTA coverage range (signal quality).  Multiple OTA peak directions sets may be declared for the widest and narrowest possible beam widths along with the associated EIRP values. There is only a single OTA coverage range declared, all the OTA peak directional sets must be within the OTA coverage range.
2. TRP emissions – Wanted signal power, unwanted emissions (ACLR, UEM, SEM) and spurious emissions

Emissions limits are specified as TRP as in the dynamic cellular environment where UE’s can be considered as randomly located it is the total interference it is the total radiated power which dominated the average level of interference to adjacent networks rather than the instantaneous peak power.

3. Co-location requirements – Tx OFF power, protection of RX, co-location emissions , TX IMD

Co-location requirements are a new type of OTA requirements which specify performance in co-location scenarios. OTA co-location requirements define the co-location scenario and specify power levels into and out of a co-location reference antenna placed next to the AAS BS. 
2.2.2
Receiver Requirements

With the exception of the receiver spurious emissions (which is TRP like the transmitter spurious emissions) all the receiver requirements are based on receiving a wanted signal at a specified power level, either on its own or in the presence of an interferer.

The OTA receiver requirements have 2 types of OTA sensitivity defined:

· OTA Sensitivity - highest gain assumed hence lowest EIS.
The REL13/14 specification included OTA sensitivity requirement which was based on a declared range of angle of arrivals (RoAoA) for the UL signal. The OTA sensitivity requirement is by declaration and was intended to capture the effects of the antenna (such as scan loss). Multiple declarations can be made with different EIS values and RoAoA’s. One of the declarations will be based on the maximum antenna gain and hence will represent the beast case EIS, this value is defined as OTA minimum sensitivity. 

· OTA Reference Sensitivity - lowest gain assumed hence highest interferer levels. 

The OTA reference sensitivity is the minimum level of sensitivity to be achieved over the OTA REFSEN RoAoA which is defined as the RoAoA determined by the contour defined by the points at which the achieved EIS is 3dB higher than the achieved EIS in the reference direction. It is equivalent to the sensitivity a passive system would achieve over the same RoAoA. The level is also used to specify the maximum interferers to be seen by each receiver unit input. 
Each of the interference requirements are specified with respect to: the OTA sensitivity, the OTA reference sensitivity or both depending on the nature of the requirement. For in-band interference requirements (dynamic range, ACS ICS, in-band blocking , RX IMD) wanted and interferer signal are specified as having the same angle of arrival. The relative difference between the wanted signal and the interferer is the same as the conducted requirement in all cases.
Out of band blocking is specified as field strength and is the same for all frequencies the wanted signal is an offset from EISminSENS.
Co-location blocking – For co-location blocking tests a radiated wanted signal, based on an offset from EISminSENS,  is specified in the same way as the other interference requirements. The interferer is applied via the co-location reference antenna, the level of the interferer is specified at the conducted input to the co-location reference antenna.

2.2.3
EMC

EMC emissions are already OTA and are hence merged with the RF OTA emissions as the RF requirements the dominant, the OTA emission are captured in the RF specification and this is referenced from the EMC specification.

The EMC radiated immunity requirements generate much higher interferer levels than the RF blocking requirements and hence the 2 must be separated. As the OTA AAS BS has an intentional radiator and its wanted performance is specified by the declared RoAoA, The 2 types of requirement are separated by a spatial mask with radiated immunity only specified outside the declared RoAoA.
3
References
[1] RP-171745
WID -Enhancements of Base Station (BS) RF and EMC requirements for Active Antenna System (AAS)
[2] RP-17xxxx
eAAS Status Report to TSG (RAN#78)

[3] 3GPP TR 37.840
Study of Radio Frequency (RF) and Electromagnetic Compatibility (EMC) requirements for Active Antenna Array System (AAS) base station

[4] 3GPP TR 37.842
Evolved Universal Terrestrial Radio Access (E-UTRA) and Universal Terrestrial Radio Access (UTRA) Radio Frequency (RF) requirement background for Active Antenna System (AAS) Base Station (BS)
[5] 3GPP TR 37.843
E-UTRA and UTRA Radio Frequency (RF) requirement background for  Active Antenna System (AAS) Base Station (BS) radiated requirements
[6] 3GPP TS 37.105
Technical Specification Group Radio Access Network; Active Antenna System (AAS) Base Station (BS) transmission and reception
[7] R4-1714387
CR to TS 37.105: eAAS technical specification v.15.0.0
[8] 3GPP TS 37.114
Active Antenna System (AAS) Base Station (BS) Electromagnetic Compatibility (EMC)
[9] R4-1714386
Big CR to TS 37.114: eAAS EMC specification, v15.0.0
1 / 4

