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Introduction
Common Beam Management (CBM) architecture can be used in inter-band DL CA for certain CA configurations. Its limitations need to be well understood before corresponding RF requirements are defined. In this contribution, the CBM limitations are analyzed and frequency separation class for CBM is proposed.
Discussion 
CBM UE uses one common beam to support inter-band CA. It is our understanding that CBM UE cannot work well in non-collocated gNB deployments where incoming DL signals are assumed from two different directions. In general, a common beam may not be able to optimize two different AoA/AoD directions simultaneously. 

Observation 1: CBM is more applicable to collocated gNB deployment scenario.

CBM suffers beam squint when covered frequency spectrum getting larger. Phase shifters for beam steering are frequency dependent. Phase shift values for a given direction are optimized at certain frequency to achieve the highest antenna array gain while such phase shift values are not optimized at other frequencies due to phase mismatches between applied phase shift values and required phase shift values at these frequencies. Such phase mismatches increase when AoA/AoD is shifted away from boresight direction and also when frequency span from lower channel edge of lowest CC in lower band to upper channel edge of highest CC in upper band in the CA configuration becomes large. For n257+n258 in 28G band group, the maximum frequency span is 5.25GHz; for n259+n260 in 39G band group, the maximum frequency span is 6.5GHz, for 28G + 39G, the maximum frequency span is even larger. Common beam may suffer performance degradation to cover such large inter-band frequency span due to severe beam squint when large spherical coverage is also required, for example, 50%-tile for PC3 and 20%-tile for PC4, where large off boresight angle is expected.

The following simulation shows at spherical coverage contour the worst gain drop of the other CC comparing with a CC with optimal beam training RS presence when both bands of inter-band DL CA are within 28G band group with 2 CCs (each CC per band) vs. frequency span for PC3 with 50%-tile spherical coverage.     

[image: ]
Figure 1    28G band beam squint (Antenna spacing = λ/2)
Around 1.5dB drop at antenna gain can be seen from the figure at frequency separation 5.25GHz. Such gain drop may be considered as not acceptable.   

Proposal: Introduce a new optional frequency separation class capability signaling for CBM UE, such frequency separation class covers UE’s entire captured bandwidth including the gap between the bands.

Conclusion

Observation 1: CBM is more applicable to collocated gNB deployment scenario.

Proposal: Introduce a new optional frequency separation class capability signaling for CBM UE, such frequency separation class covers UE’s entire captured bandwidth including the gap between the bands.
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ULA 4x1 worst gain drop of the other CC with beam optimised at one CC


