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1	Introduction 

FR2 inter-band UL CA had been one of the features and objectives in Rel-16 FR2 UE RF requirements enhancement work item which was later removed from the WID due to the complexity and the challenging workload from inter-band DL CA alone, and yet there was no clear or urgent demand on this feature. For the continuing FR2 UE RF requirements enhancement WID in Rel-17 as approved in last RAN plenary meeting [1], the objective of introducing FR2 inter-band UL CA feature has been revived alongside with the development of remaining inter-band DL CA requirements featuring common beam management (CBM) for same and different band groups as well as independent beam management (IBM) for the same band group. In this contribution, we intend to share our views on FR2 inter-band UL CA and propose to put off the requirements development until there is a clear demand for this feature so that RAN4 can focus on the development of the remaining requirements for inter-band DL CA.           
2	Discussion

FR2 inter-band UL CA feature introduction had been one of the objectives in Rel-16 FR2 UE RF requirements enhancement WID which however was short-lived due to the already complicated inter-band DL feature and the long development process on sorting out the requirements for band combinations within the same or different frequency groups in conjunction with UE’s beam management capabilities. Despite all the efforts has been devoted to inter-band DL CA, the Rel-16 WID was completed only with one band combination introduced where the requirements had been defined based on the assumption of IBM. As a result, it has left substantial inter-band DL CA requirements to be developed in Rel-17 WID.   
  
In Rel-17 WID for FR2 UE RF requirements enhancement, the objective of introducing FR2 inter-band UL CA feature has been revived even though there was not yet clear demand for the feature. In addition, the development of inter-band DL CA remaining requirements covering the CBM for the same and different band groups as well as IBM for the same band group will be continued in Rel-17 WID which in our view would likely occupy most of RAN4 time as we have experienced in Rel-16 WID.

On the other hand, although there is some commonality between the DL and UL CA from beam management perspective owing to the beam reciprocity requirement in FR2, there are many other aspects in UL CA which could be rather complicated and may require substantial research and development efforts to realize the true benefit of the feature. Below we share our views on these UL CA specific aspects, in particular, for 28GHz + 39GHz band combinations.

UL beam management
Similar to what was assumed on the DL side in Rel-16 specifications, the UE should also be feasible to have independent UL beam management for the bands that are part of supported band configuration in inter-band CA for 28GHz + 39GHz combinations, though the feasibility of CBM will be further investigated in Rel-17.

UL power control
Considering the difference in maximum output power requirements between the 28GHz and 39GHz band groups, and their disparity in free space path loss, irrespective of whether the two cells are collocated or non-collocated, independent UL power control shall be allowed for each carrier from the 28GHz band group and 39GHz band group respectively.
 
Maximum TRP requirement
Whether the maximum total TRP is constrained to the same requirement as in single band or each band follows its own maximum TRP requirement needs further studies as it would have the implication on the coverage impact and UE power consumption.

EIRP and spherical coverage EIRP requirements 
Whether the same relaxations for inter-band DL CA REFSENS and EIS spherical coverage can be applied for minimum peak EIRP and spherical coverage EIRP requirements needs further studies. Whether the regulatory requirement on maximum EIRP is measured over a certain bandwidth or without frequency limit should be clarified.

MPR/A-MPR 
How to characterize reverse isolation among PAs to evaluate the UL IMDs and its implication to out-of-band emissions could be rather challenging.      
    
Power consumption and thermal effect 
This could be the most concerned showstopper for inter-band UL CA as the power consumption for FR2 single band UL is already relatively high for PC3 UE. Inter-band UL CA may double the UL power consumption where the thermal effect could cause device performance degradation or even exceed the UE thermal limit in existing handheld device technology.

Considering that each every aspect listed above may require substantial efforts for studies and investigations, it would not be sensible to jump into the inter-band UL CA requirements development if there is no clear or urgent demand for the feature as it may impact the progress of inter-band DL CA remaining requirements development in Rel-17.      


Proposal: RAN4 to put off the inter-band UL CA requirements development until there is a clear or urgent demand on this feature.

3	Conclusion

In this contribution, we share our views on FR2 inter-band UL CA and propose to put off the requirements development until there is a clear demand for this feature.

Proposal: RAN4 to put off the inter-band UL CA requirements development until there is a clear or urgent demand on this feature.
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