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1 Introduction

During RAN4#80bis, a TP was agreed about the ACLR and ACS modelling for ITU WP 5D simulations. This was based on an agreed WF at RAN4#80 [1].
A couple of corrections and additions are proposed to the text in order to improve the clarity:
· The rationale behind assuming flat ACLR and ACS for the BS is that the spatial pattern of the ACLR / ACS does not impact co-existence properties

· It could be useful to clarify that flat ACLR implies beamformed unwanted emissions (as opposed to e.g. unwanted emissions radiated uniformally) due to ACLR being a ratio. This clarification could eliminate the risk of any confusion.

· As part of the WF, it was noted that the agreed assumption for WP 5D does not imply that correlation of unwanted emissions between transmitters (and ACS differences between receivers) have been investigated; this still needs to be done.
2 Text Proposal
5.2.x ACLR and ACS modeling
From the AAS study [21], in which coexistence simulation was conducted to gain understanding of the AAS BS ACLR requirement. It was observed 

“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”

Note the study was done based on two key assumptions, i.e. UE antenna pattern is omni-directional with 0dBi gain and the UE ACS level is 33dB. 

With this observation, it was concluded that it is not the spatial direction of ACLR, but the total amount of adjacent channel power radiated that matters in the coexistence performance. Also, it is noted that the current discussion in AAS for ACLR OTA requirement seems to indicate that TRP is the choice due to practical difficulties in implementation and testing [22]. 

For the UE antenna model, if UE has some kind of beamforming capacity, i.e. the omni-directional antenna model is no longer valid, in general the victim UE will experience less interference. This is because the inference will most likely come from a different direction than the wanted signal thus may experience less beamforming gain. 

Therefore, for DL it seems reasonable from the perspective of simulating for ITU WP 5D that we assume either BS ACLR or the adjacent channel interference can modeled as flat in space. The rationale for this assumption is that previous results indicate that the spatial pattern of ACLR does not impact co-existence performance. Thus the assumption on whether ACLR is flat or otherwise is not of importance, since it will not impact the simulation results and assuming flat ACLR simplifies simulations. It is also assumed for ITU WP 5D simulations that the UE ACS can be modelled as flat in space.
If this assumption is for DL, then the similar assumption could be made for the UL because:

· UE has a much small number of antennas, thus the effect of directivity should be smaller for ACLR (or the adjacent channel interference). It can also be reasonably assumed that the UE ACLR will play a dominant role than the BS ACS in the adjacent channel interference.
· Again, BS ACS flat in space because by analogy with ACLR, the spatial pattern of the ACS is not likely to impact co-existence performance. 
It should be noted that assuming flat ACLR in space is assuming that the spatial pattern of the adjacent channel emissions is exactly the same as the spatial pattern of the wanted signal, such that their ratio is the same. Similarly assuming flat ACS is assuming that the receiver directivity pattern is the same for both the wanted signal and the adjacent channel signal.

The assumption was made for ITU WP 5D was based on consideration of the likely impact of the assumption on spatial pattern to co-existence performance and not on consideration of whether the spatial pattern of unwanted emissions is really aligned to the wanted signal. This will depend on the correlation between unwanted emissions signals from different transmitters, which has not as yet been investigated.
In terms of flatness in frequency, both ACLR and ACS would be flat based on the analysis above. If a UE occupies a smaller bandwidth than the channel bandwidth for transmission, a two stop ACLR model could be considered in frequency to avoid overly estimating interference, as done in LTE coexistence study [19].

Therefore, it is assumed that both ACLR (or the adjacent channel interference) and ACS are flat in both space and frequency. The ACIR model can be express as
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