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Introduction
In RAN#92, the work for FR2 UE RF enhancement for Rel-16 started based on approved WID [1].  Among listed topics, FR2 CA was made some progress and a few agreements were reached during the meeting. In this contribution, we further discuss inter-band DL CA requirement based on WF [2].
Discussion 
A WF on FR2 inter-band CA was agreed in last meeting and copied below.· UE requirements will be applicable under moderate power imbalance, exact number is FFS
· Companies are encouraged to study feasibility of existing 8 usec time difference requirement of the received symbols
· For FR2 inter-band downlink CA (28 + 39 GHz), requirement derivation for spherical coverage assumption shall be studied in the next meeting. (e.g. whether UE is capable for forming  beam towards the same directions and different directions which on both bands simultaneously)   
· Impact of different directions only to multiband relaxations shall be part of study



In this contribution, we focus on first bullet of power balance.  We provide our view on why power balance is important to the UE design.

1st bullet – UE requirements will be applicable under moderate power imbalance, exact number is FFS

Since in FR2, applying band pass filter in UE implementation is not preferred due to high insertion loss, and was not considered in deriving FR2 requirements, including EIRP/EIS. Even with band pass filter, due to FR2 band definition in the mmWave spectrum, the out of band rejection of band pass filter is not effective to the overlapping bands and those immediate adjacent bands. 


Figure 1 FR2 band allocations in spectrum
It can be seen from figure 1 that a few bands are immediately adjacent or overlapped. For example, band n258 overlaps with n257, and is immediately adjacent to n261; n260 and n259 are overlapping; and n261 is completely within n257. 

If UE supports non co-located gNBs with simultaneous receptions for inter-band CA, UE has to implement different beams pointing to different gNBs associated with different bands. Since sidelobes of the pointing beams steered to target gNB (also target band) in non-boresight directions may have similar or even stronger gains than pointing beam themselves, UE may accidentally receive stronger signals by sidelobes from other gNBs associated with other bands in the CA combinations when gNBs are not co-located. When this happens to the overlapping bands or bands immediately adjacent to each other, considering non-effectiveness of band pass filter or no band pass filter, UE can suffer significant dynamic range issue on ADC if received signal power from non-target bands is significant higher than target band which results in low SNR in target band. This UE sidelobe issue will lead the same dynamic range issue in uplink for gNBs as well. 

The power imbalance observed by UE and gNB needs to be addressed. Unfortunately, in non co-located gNB deployment case, the power imbalance observed by UE is not only a function of gNB transmit power, but also a function of sidelobe relative gain (compared to pointing beam) and relative pathloss from different gNBs. The relative pathloss from different gNBs are quite dynamic, it is a function of relative location among UE and gNBs which adds more uncertainties in power imbalance, including difference in distance, blockage, reflection etc. Due to above mentioned issues, Non co-located gNB deployment is suggested to be ruled out in Rel-16. 

If inter-band CA is limited to co-located case only, then aforementioned sidelobe and relative pathloss issues diminish. Power imbalance observed by UE comes only from gNB transmit power difference and propagation attenuation difference due to different carrier frequency. In free space, the pathloss at 39GHz is only 20*log10(39/28)  2.9dB higher than 28GHz bands.  It is expected that dynamic range issue posed by power imbalance can be resolved by limiting inter-band CA to co-located case and assuming balanced gNB transmission power between bands. The merit of co-located gNB deployment was also analyzed by a contribution [2] from other company from spherical coverage point of view.

Regarding the power imbalance, we propose inter-band DL CA requirements should be developed based on maximum power imbalance = 6dB.


Proposal 1: For inter-band CA, only co-located gNB deployment is applied in Rel-16. Up to 6dB power imbalance between bands at UE antenna is assumed in deriving UE Rx requirements.

Conclusion
 In this contribution, we analyse the impact of power imbalance on UE dynamic range due to beam sidelobe.
The detrimental impact can be removed by limiting gNB deployment to be co-located. The following proposal is proposed.

Proposal 1: For inter-band CA, only co-located gNB deployment is applied in Rel-16. Up to 6dB power imbalance between bands at UE antenna is assumed in deriving UE Rx requirements.
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