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Introduction

Inter-band CA is one of the prominent features for FR2 enhancement in Rel-16 [1]. Though the scope includes both DL and UL CA, most of the discussions had only been focused on the DL side in the past two RAN4 meetings [1, 2]. In this contribution, we intend to share our views on the various aspects of FR2 inter-band UL CA, in particular, for 28GHz + 39GHz combinations as defined in [2] with simultaneous 2UL transmissions.                                
                
Discussion

In last RAN4 meeting, the approved WF on FR2 inter-band DL CA [2] had covered a few aspects on the DL side for 28GHz + 39GHz combinations, including the feasibility of independent beam management on each carrier, testability of spherical coverage for both carriers from a single AoA (Angle of Arrival), and the definition of spherical coverage requirements. Considering the UL and DL reciprocity in FR2 operation, these aspects likely can be applied on the UL side as well. In this contribution, we intend share our views on the various aspects of FR2 inter-band UL CA, including the ones already covered on the DL side.

UL beam management
Similar to what was assumed on the DL side, 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 28 GHz + 39 GHz combinations.

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
The maximum TRP requirement for inter-band UL CA under simultaneous 2UL transmission shall be 3dB higher than single CC TRP requirement for its respective power class. 

EIRP and spherical coverage EIRP requirements
For minimum peak EIRP and spherical coverage EIRP requirements, the EIRP CDF curve shall be characterized independently for each component carrier, irrespective of whether a common AoA or different AoA is targeted for the two component carriers. The EIRP shall be measured with spectrum analyzer mode under simultaneous UL transmission such that EIRP for each component carrier can be attained separately. For maximum EIRP requirement, a common AoA for both component carriers would likely represent the worst-case scenario and should be applied if feasible. The EIRP CDF curve should be characterized by summing up the power from each component carrier at every spherical orientation. The maximum EIRP from the summed EIRP CDF curve is then used to verify against the maximum EIRP requirement.

For minimum peak EIRP and spherical coverage EIRP requirements, each component carrier shall fulfil the corresponding single CC requirements in their respective power class, where the potential relaxations for each band due to simultaneous UL transmission should be considered in addition to multi-band relaxations. On the other hand, the maximum EIRP from the 2UL EIRP CDF curve shall not exceed the single CC maximum EIRP requirement in their respective power class which is primarily governed by the regulatory requirements.

To sum up, our views on various aspects for inter-band UL CA configured with 28GHz + 39GHz combinations are concluded with the following proposals.  

Proposal 1: UE is assumed feasible to have independent UL beam management.

Proposal 2: Independent UL power control shall be allowed for each component carrier.

Proposal 3: The maximum TRP requirement under simultaneous 2UL transmission shall be 3dB higher than the single CC TRP requirement for its respective power class.

Proposal 4: For minimum peak EIRP and spherical coverage EIRP requirements, the EIRP CDF curve shall be characterized independently for each component carrier under simultaneous UL transmission.

Proposal 5: For minimum peak EIRP and spherical coverage EIRP requirements, each component carrier shall fulfil the corresponding single CC requirements in their respective power class, where the potential relaxations for each band due to simultaneous UL transmission should be considered in addition to multi-band relaxations.

Proposal 6: The maximum EIRP from the 2UL EIRP CDF curve shall not exceed the single CC maximum EIRP requirement in their respective power class.                  

Conclusion

In this contribution, we share our views on the various aspects of FR2 inter-band UL CA, in particular, for the 28GHz + 39GHz combinations with simultaneous 2UL transmissions.      
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