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Introduction
During previous RAN4 meeting, the Tx spurious requirement was already discussed. It was agreed to reuse the conducted core requirement values for the emissions levels (as of SM.329 recommendation [4]) from AAS BS TS 37.105 [1]. For the testing purposes, it was also agreed that the Tx spurious emissions shall be tested as the TRP requirement. As the Rx spurious requirement is inter-related with the Tx spurious requirement, discussion on the receiver spurious emissions is initiated in this contribution. 
In this contribution we are discussion on the aspects related to the receiver spurious requirement in the OTA setup.
Discussion
In the following subsections we are analysing the conducted Rx spurious requirement definition, with the aim to identify potential solutions for the OTA requirement definition. 
0. Conducted Rx spurious requirement: core requirement
Referring to the TS 37.105 [1], the Rx spurious emissions power is defined as power of emissions generated or amplified in a receiver unit that appear at the TAB connector. The Rx spurious emissions test purpose is to verify the ability of the AAS BS to limit the interference caused by receiver spurious emissions to other systems.
The first and obvious observation is that in case of the OTA AAS BS there will be no TAB connectors to allow such measurement. Furthermore, there is number of constraints for the Rx spurious requirement’s applicability: 
1. The requirements apply to all AAS BS with separate RX and TX TAB connectors. In this case for FDD AAS BS the test is performed when both TX and RX are ON, with the TX TAB connector terminated,
2. For a TAB connector supporting both RX and TX in TDD, the requirements apply during the transmitter OFF period,
3. For a TAB connector supporting both RX and TX in FDD, the receiver spurious requirements are superseded by the TX spurious requirements.
Based on the above constraints, the Rx spurious emissions applicability is analyzed on Figure 1 and Figure2, for the TDD and FDD operation, respectively. For that purpose, in order to present all potential cases of the above constrain cases, an example of OTA AAS BS implementation was proposed, being equipped with number of TAB connectors capable of Tx and Rx, Tx-only, and Rx-only. Green boxes on the above figure indicate the cases where the conducted Rx spurious requirements are applicable. Those cases are further analyzed for the OTA testing feasibility:
1. Case1 (Figure 1): TDD operation, Rx TAB connectors and Tx/Rx TAB connectors, Tx OFF period
2. Case2 (Figure 2): FDD operation, Rx TAB connectors, Tx ON, Tx TAB connectors terminated
It shall be highlighted, that the applicability of the Rx spurious emissions requirement depends on the capabilities of the TAB connectors, as depicted below. However at the same time, there is no manufacturer’s declaration allowing to identify for which TAB connectors of the AAS BS the requirement shall apply.
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Figure 1. Example of TAB connectors capabilities for the Tx/Rx spurious requirements applicability, TDD operation
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Figure 2. Example of TAB connectors capabilities for the Tx/Rx spurious requirements applicability, FDD operation
Observation 1: The conducted Rx spurious emissions requirement applicability is limited to the following cases: 
1. TDD case: applicable for Rx TAB connectors and Tx/Rx TAB connectors, during Tx OFF period
2. FDD case: applicable for Rx TAB connectors, during Tx ON period, when Tx TAB connectors are terminated
0. OTA considerations for the Rx spurious requirement
In order to translate the conducted Rx spurious emissions requirement into OTA requirement, we would need to consider the following aspects: 
· The level of conducted Rx spurious emissions generated or amplified in a RXU (i.e. as it were to appear at the at the TAB connector) would be subject to additional attenuation due to Tx losses in the composite antenna of the OTA AAS BS. However, consideration of the Tx losses in spurious domain can be problematic to model. 
· For Case1, it would be required to further evaluate the emission power levels considering test range sizes of practical OTA test solutions in order to verify, whether Rx spurious emissions levels would be practically measurable.  Referring to TS 37.105 and comparing the Tx spurious emissions limits (i.e. -13 dBm for Cat A, -30/36 dBm for Cat B depending on the frequency range) with the Rx spurious limits (i.e. -47/-57 dBm depending on the frequency range), it can be noted that the Rx spurious limits are significantly lower and can pose additional difficulties during OTA measurements. 
· For Case2, the same OTA emissions level estimation would apply as indicated for Case1 above. Additionally in Case2, according to the conducted test setup the transmitters need to be turned ON and the Tx TAB connectors would be transmitting into non-radiating load – in case of the OTA AAS BS this is not possible due to lack of TAB connectors. In order to allow Rx spurious emissions in OTA setup, it would be required to actually turn OFF the transmitters for the Tx-only TAB connectors in order to avoid the radiation of the Tx spur component. Otherwise, measurement of the Rx spurious levels would not be possible (i.e. refer to the Rx vs. Tx. spurious levels above). 
· TRP requirement: referring to the agreements on the Tx spurious emission requirements in [2], it was agreed that the spurious emission (not co-location) should be defined as TRP metric in eAAS WI. Same decision on the TRP requirement was agreed for the NR BS. In case of definition of the Rx spurious emissions requirement, it shall be also defined as the TRP requirement. In that sense, the antenna radiation pattern in the spurious domain would be out of the equation, same as for Tx spurious requirement.
· Frequency exclusion zones: referring to the TS 37.145-1 [3], the frequency exclusion zones were considered for the conducted tests, e.g.:
· Single RAT UTRA TDD 1,28Mcps: exception of frequencies between 4 MHz below the first carrier frequency and 4 MHz above the last carrier frequency used by the BS.
· Single RAT UTRA FDD: exception of frequencies between 12.5 MHz below the first carrier frequency and 12.5 MHz above the last carrier frequency transmitted used by the BS.
· MSR: The frequency range from FBW RF,DL,low -10 MHz to FBW RF,_,DLhigh + 10 MHz may be excluded from the requirement.
The OTA requirement would need to consider the exclusions zones as defined for the conducted requirements. 
· Spurious emissions level: referring to the agreements on the Tx spurious emission requirements in [2], it was agreed that the Tx spurious emission will be derived as: 
· OTA spurious emission = Conducted spurious emission limit – Ls, where the conducted spurious emission limit is the Rel-13 AAS spec, Ls is a loss factor.	
For the OTA Rx spurious requirement the same consideration shall be taken into consideration. It shall be further discussed, whether the above loss factor value shall be separately considered for Tx and Rx, considering various implementations of the OTA AAS BS. Practically, it would be hard to agree on different values for Rx and Tx directions, so its expected that singles value would apply. 
· Applicability of the OTA requirement: as discussed in section 2.1, the conducted Rx spurious emissions requirement’s applicability was directly related to the capabilities of the TAB connectors. In case of OTA requirement, the TAB based approach will be no longer possible. The following aspects can be further studied for the OTA conformance part: 
· Consideration of the FDD and TDD operation 
· Consider securing the spurious emissions requirement by minimizing the Rx spur applicability, i.e. case of Tx spur superseding the Rx spur requirement
· Manufacturer’s declarations based approach. 
· Basic limits and scaling: in case of conducted Rx spurious emissions requirement, the emissions scaling was applied by NRXU,countedpercell, on top of the basic limit definition: emissions limit taken from the non-AAS BS specifications that is converted into a per TAB connector TX min cell group AAS BS emissions limit, or into a per TAB connector RX min cell group AAS BS emissions limit by scaling, depending on the context. 
Therefore, the Rx spurious emission requirements are applied per the TAB connector RX min cell groups. According to the eAAS WID, the OTA requirements in the eAAS WI shall provide the same level of performance and protection as the Rel-13 AAS BS requirements do. Therefore, it can be observed that the emissions scaling shall be applied also for the OTA AAS BS, where the requirement will be applied per the DUT as black box (due to lack of connectors).
0.  OTA Rx spurious requirement: test setup  
Referring the TS 37.145-1 [3] annex D2.4, the conducted receiver spurious emissions test setup captured two variants, depending on the number of TAB connectors tested simultaneously. In both setups, the Tx notch filters are considered, e.g. needed in case of FDD option, where the Tx transmitters needs to be ON. .


Figure 3: Measuring system set-up for conducted receiver spurious emissions for a single TAB connector [3]


Figure 4: Measuring system set-up for conducted receiver spurious emissions for multiple TAB connectors [3]
In order to address the Rx spurious emissions test purpose (i.e. to verify the ability of the AAS BS to limit the interference caused by Rx spurious emissions to other systems), in the OTA test setup, we would need to consider the following elements: 
· OTA test ranges, e.g. Rel-13 AAS test ranges as the starting point 
· Positioners allowing TRP measurement in the sphere around the DUT, allowing sufficient positioning accuracy to perform the TRP measurement with the assumed sampling grid
· In OTA setup, there would no possibility to define which applicability of the requirement based on TAB connectors capabilities; the OTA requirement needs to be “black box” requirement
· FDD case: Rx spurious emissions test applicable per AAS BS, Tx OFF 
· TDD case: Rx spurious emissions test applicable per AAS BS during Tx OFF period

Conclusion
The aim of this contribution, was to initiate the discussion on the receiver spurious requirement and its feasibility to be tested OTA. In the discussion section above, number of difficulties were identified for the OTA testing of the TDD and FDD modes. Further discussion on the definition of the OTA core requirement is needed:
· Core requirement: consideration on the Tx losses in the spurious domain,
· Test requirement: verification of the feasibility to measure the Rx spur emission levels in the OTA setup (Tx losses, pathloss),
· Test setup: it was observed that the Rx spurious emission testing OTA would practically require to have Tx OFF, which is different than in case of the conducted testing.
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