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1 Introduction
This is a resubmission of [1] which was not addressed during RAN4#74. It is considered important to the ongoing discussion about transmitter UEM and groups as currently the ACLR requirements do not fit with that concept very well.

 Investigations into unequal reverse interferers for the intra-AAS intermodulation requirement [4] noted that the ACLR requirement was allocated per transceiver unit whereas the proposed operating band unwanted emissions requirement and spurious emissions requirements could be applied per transceiver unit or as a sum of all transceiver units. 

There are benefits to having requirements per transceiver, however a system requirement allows for transceiver units to present an average performance and allows for some variation in design. This is particularly true with the intra AAS reverse IMD requirement where the coupling and reverse interferer is likely to vary due to transceiver unit location with respect to the composite antenna array (RDN + antenna array).

ACLR requirements for the AAS were studied in the AAS SI [2], and further in the AAS WI [3] , many simulations were carried out and it was found that the current ACLR limit of 45dBc used in non-AAS requirements adequate and can be maintained.

This paper further investigates the possibility that the ALCR requirement can be applied to the system as a whole in addition to per transceiver unit in a similar way to the other unwanted emissions requirements.

2 Discussion
In the SI [1] a number of finding were made about the ACLR on of which was:
2.
The impact of correlation level to the system coexistence is evaluated. Simulation results in Case 1a(AAS to Legacy) and Case 1b(AAS to AAS) show that different correlation levels have little impact on the throughput loss due to the fact that the dominant source of adjacent channel interference is due to UE ACS.
The current TR [3] has the results of additional simulations with the conclusion

Furthermore, the simulations indicated that the existing ACLR requirement of 45dB can be applied per transceiver, or across all transceivers for an AAS base station.
The findings from the simulations in the SI show that the correlation level of the ACLR to the wanted signal does not significantly change the results (although the ALCR relationship is space does vary see Figure 1). 
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Figure 1. 10x1 array ACLR, 45dBc per TRX Unit, correlation 0 to 1.
Although the simulation was done with equal ALCR level for each transceiver unit. The interference power at the UE is after the superposition addition of the power from all of the transceivers. As long as the total power is constant then variations between the power of each transceiver unit will only change the spatial pattern of the signal not its sum. Effectively this is the same as varying the correlation level which has been shown to make no difference to network performance.

Considering the ALCR power and the radiation pattern it forms, the correlated (in phase) case will form the same beam pattern as the wanted signal, a fully uncorrelated (in phase) forms a 
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Figure 2. 10x1 array, a) correlated, and 10 random phase responses, b) correlated, and max/mean/average responses random phase distribution.

The thick lines on the plot show the response with all elements equal and phase correlated these represent perhaps the 2 extremes of amplitude distribution. The multiple lines show a number of random phase distributions with equal power distribution the max/min and average of the random distributions are shown on the right.

If the total adjacent channel power is kept the same but the distribution is varied, to emulate the effect of non-equal ACLR from each transceiver unit the following results are obtained.
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Figure 3. 10x1 array, a) equal, single column, 10 random weights, b) equal, single column, max/mean/average of random amplitude distribution.
The thick lines on the plot show the response with all elements equal and with only a single element illuminated (equal total power in both cases) these represent perhaps the 2 extremes of amplitude distribution. The multiple lines show a number of random amplitude distributions with the max/min and average of the random distributions shown on the right.

The performance with random amplitude distribution is actually closer to the correlated beam pattern than the random phase case. This is because different power on each element varies the beam width but the beam centre is not moved, hence most of the power can be seen to be in the zero steering direction.
Of course there may be uncorrelated phase and uneven power relationship between the adjacent channel power from each transceiver unit.
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Figure 4. 10x1 array, a) equal, single column, 10 random weights and phases, b) equal, single column, max/mean/average of random amplitude and phase distribution.
The results in Figure 4 are almost identical to those in Figure 2, figure 2 shows the effect on adjacent channel power with zero correlation of the adjacent channel power between the teraserver units, this has been shown in previous simulation campaigns [1] to not affect the network performance.
Hence as long a s the adjacent channel power total is the same the distribution amongst the transceiver units is not important.
This argument is backed up in the conclusion in the TR [3] which states the 45dBc requirement can be applied per transceiver or across all transceivers.

The existing requirement in the TR however is per single transceiver, for requirements where not all signals are equal (such as the intra-AAS intermodulation requirement) this makes the requirement unnecessarily strict.
This is also backed up by the ACLR simulation conclusions in the TR.

It is proposed that the 45dBc ACLR limit may be applied to both the individual transceiver unit and to the system, or the power sum of the adjacent channel power with respect to the total wanted signal power.
3 Summary
Based on the investigation into unequal reverse interferers for the intra-AAS intermodulation requirement it was noticed that the ACLR requirement was allocated per transceiver unit whereas the suggested in band unwanted emissions requirement and spurious emissions requirements could be applied per transceiver unit or as a sum of all transceiver units. 
This paper has investigated the effect on the spatial distribution of the adjacent channel power due to non-equal ALCR performance for each transceiver unit (with a constant total system adjacent channel power), it has compared the distribution to that found from a non-correlated (phase) distribution. It was found that there was no difference in the non-correlated distribution and the unequal power distribution.

The non-correlated adjacent channel power case has been extensively simulated for degradation in network performance and it was found the correlation made no difference to network performance, hence it is acceptable that the adjacent channel requirement can be either per transceiver unit or as a system requirement where the power sum of the adjacent channel power must be 45dBc with respect to the power sum of the wanted power.
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