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Discussions   
1 Introduction 
In RAN4#62bis, we have agreed [1] that the AAS Study should focus on the following aspects as the initial stage for RAN4 feasibility study on AAS:

· The in-band blocking for individual AAS receiver

· The spatial ACLR for AAS transmitter.

The spatial ACLR requirement for AAS with fully correlated unwanted signals is analyzed in [3] based on the way forward in [4]. In this contribution, the Receiver Blocking requirement for AAS is considered. The additional blocking requirement for AAS is explained through the antenna pattern difference and a proposed receiver test setup using the reference AAS radio architecture is presented. . 

A corresponding text proposal is given in [6] for approval. 
2 In-Band Receiver Blocking

The Receiver blocking of a BS with AAS is illustrated in Figure 1. Gdms and Gbms are the antenna element gains of the desired mobile signal and blocking mobile signal before the LNA. It shows the “blocker” is higher because of the less antenna spatial selectivity close in and the desired signal is lower due to the absence of beamforming gain. 

Because the AAA system does not achieve an array pattern until after digital baseband processing of the multiple elements in the array, the following differences with respect to the receiver front end, including the LNA gain stage and the first mixer, are noted:

· The effective power level of the interferer UE (or the composite power summation of multiple interferer UEs) is higher due to the lack of multi-element pattern.  The close-in interferers do not experience antenna gain suppression as there is no array pattern yet.  Instead, the interference signals experience the shallower pattern (more omni-directional) of the single element.  Thus the interference signals appear higher in level to the front end stages; 

· The effective gain in the direction of the desired UE is lower, again due to the lack of multi-element summation to form the array pattern.  Instead, the far-away desired UE experiences the same omni-directional (low gain) pattern.  Thus the desired signal appears lower in level to the front end stages.

· The net result of these two effects is that the dynamic range used for blocking tests must be made 10 – 15 dB more stringent to be equivalent to the use of a passive array.  In the passive array case, the gain pattern of the antenna helps to lessen the dynamic range between the desired signal at the edge of the cell and the close-in interferer (or interferers).  That is not the case for the active antenna array.


[image: image1]
Figure 1: Receiver Blocking for BS with AAS
Therefore, for the receiver blocking specifications for BS with AAS, it is proposed that the following can be used to account for these differences in the gains of the desired and blocking signals: 
1. Interferer Signal Mean Power (dBm) = Passive Array Interfering Signal Mean Power + Δg, where Δg is the difference between the passive array gain and the single element gain in the direction to the interferer UE. The passive array interfering signal assumes an array antenna connected to a single TXU/RXU. For this simulation study purposes, Δg is an average value over multiple interferer locations.

2. Wanted Signal Mean Power (dBm) = P_REFSENS + 6 dB. It should be noted that prior to the digital beamforming processing there exist also a gain offset that is due to the gains difference between the passive array gain and the single element gain in the direction to the edge of the cell (i.e. in the main lobe). However, this gain offset is compensated by the digital beamforming gain resulting from the coherent combining of the wanted signal in the digital domain.
In explained above, Δg provides an intuitive representation on the additional tightening of the Receiver blocking requirement for AAS. More importantly, Δg can be obtained through an OTA antenna validation to be fed into a conducted test setup [5]. To further clarify, Figure 2 shows that each transceiver for the AAS has to cope with a blocker signal which has Δg dB higher power level due to the digital beamforming gain. 
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Figure 2: Conducted Testing with the adjusted Power Level of the Blocking Signal

By referencing to the Receiver Test Set-up in Figure 4.5.7.1-1 of TS 36.141 for BS with Antenna Array, we can draw the following similarity and conclusion:

· The Receive Blocking requirement is given by the interferer blocking level at the input of the Splitting network as shown in Figure 4.5.7.1-1.

· Wanted signal mean power is P_REFSENS + 6 dB. 
· The Interference signal mean power is [x] dBm and is specified at the input of the splitting network. The relationship between [x] and antenna array is FFS. 

Figure 4.5.7.1-1 is given below for ease of discussions. 

Figure 4.5.7.1-1 of TS 36.141: Receiver test set-up

Adapting Figure 4.5.7.1-1 to the General AAS Radio Architecture given in Figure 4.2.-1 of the Technical Report, we have:

[image: image3]
Figure 3: Receiver Test Setup for BS with AAS

3 Conclusion

In this document, we have discussed in further details factors that contribute towards the new receiver blocking requirement for BS with AAS. Figure 2 illustrates the additional blocking requirement, Δg, of a single element antenna relative to the passive antenna array gain. Furthermore, in [5] it is shown how Δg can be measured from OTA measurement during the antenna validation phase. 
Finally, this contribution proposed a receiver test setup for AAS which re-use the same concept as the setup that is currently specified in TS 36.141. A Test Proposal is provided in [6] for approval.
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