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1 Background
In RAN#89-e, the following objectives have been agreed for Inter-band DL CA enhancements in FR2 [1]:

· Agree a method how applicable CBM/IBM information is captured into specification for a particular CA configuration. Agree how it is decided whether a certain CA configuration is assuming CBM or IBM based requirements (for-example is applicability based on operator request or some general rule or are all CA configurations applicable for both CBM and IBM). 

· Study and if feasible define UE requirements for CBM between different freq. groups (e.g. 28GHz + 37GHz).

· Define requirements for CA_n258A-n260A and CA_n257A-n259A based on IBM (Note these CA configurations will be moved to Basket WI in RAN#90 and more combinations may be added to Basket WI later).
· Define UE requirements for inter-band CA within the same freq. group (e.g. 28GHz + 28GHz) for common beam management (CBM) based on requested band combinations. Evaluate performance impact based on deployment conditions and design constraints, including outcome of MRTD requirement if any.
· Study and if feasible define UE RF requirements for inter-band CA within the same freq. group (e.g. 28GHz + 28GHz) for (IBM) based on explicitly requested band combinations.
In this contribution, we share our view on the topics of requirements for CA_n258A-n260A and CA_n257A-n259A based on IBM.  

2 Spherical coverage requirements for CA_n258A-n260A and CA_n257A-n259A based on IBM
2.1 Relaxation on spherical coverage requirement for inter-band CA spherical coverage
In RAN4#96-e, it has been agreed that the spherical coverage requirement for inter-band DL CA is defined as [2] :

 for all active component carriers with UL assigned to one band and one DL component carrier per band. The requirement on each component carrier shall be met when the power in the component carrier in the other band is set to its EIS spherical coverage requirement for inter-band CA specified in this sub-clause. 
Therefore, the relaxation values proposed in this section are based on the agreed method above. 

2.1.1 Relaxation due to the common spherical coverage 
For IBM, especially for the case where two CCs are separated further away from each other, the mismatch between the spatial coverage of the two CCs needs to be quantified. Simulations on quantifying this factor have been provided in [3]. One important observation from [3] is that equally distributing the relaxation on the two CCs can help to reduce the value of total relaxation. For the band combination CA_n258A-n260A and CA_n257A-n259A, the largest frequency separation is 24+40 GHz and 26.6+43.5 GHz. Based on the analysis in [3] and [4], 2.5 dB relaxation on each CC should be sufficient for the common spherical coverage to meet 50% coverage with frequency separations of 24 GHz to 40 GHz and 26.6 GHz to 43.5 GHz.  
Observation 1: 2.5 dB relaxation on each band is sufficient for the common spherical coverage of band combination CA_n258A-n260A and CA_n257A-n259A to reach the 50% spatial coverage. 
2.1.2 Relaxation due to the PSD imbalance  

According to [2], the untested CC's PSD is fixed on its EIS spherical coverage level, and a dynamic PSD difference will occur in the measurement between the test CC and the untested CC. Taking CA_n257A-n259A as an example: when test band n257, the PSD of n259 will be set on the level of -65.9 dBm with a 200 MHz bandwidth. Meanwhile, if the tested direction is around the peak direction of band n257, the EIS level of n257 will be lower than -82.3dBm with 200 MHz. By ignoring the MBR factor here, the PSD difference will be as large as 16.4 dB. For a properly designed UE, margins for the EIS performance are also expected, and their EIS value can be even lower than -82.3 dBm with 200 MHz. Therefore, an even larger PSD difference can be expected. 
Observation 2: A significant EIS difference can occur because the PSD level of the untested band is fixed at EIS spherical overage requirement level. 

A significant PSD difference can cause unpredicted behavior on the gain control especially if the common RF chain would be used for the two bands. Therefore, additional requirement relaxation is needed. 
Observation 3: Additional performance relaxation is needed to fulfill the EIS spherical coverage requirement for inter-band CA operation. 

Based on the observation above, we suggest providing at least 1 dB addition margin for the UE to allocate the PSD difference in the inter-band CA EIS test.  

Proposal 1: Introduce 2.5 dB + 1dB = 3.5 dB relaxation on the spherical coverage requirement for the band combination CA_n258A-n260A and CA_n257A-n259A based on IBM. 
3 Conclusions
In this contribution, we make the following observations and conclusions: 
Observation 1: 2.5 dB relaxation on each band is sufficient for the common spherical coverage of band combination CA_n258A-n260A and CA_n257A-n259A to reach the 50% spatial coverage. 
Observation 2: A significant EIS difference can occur because the PSD level of the untested band is fixed at EIS spherical overage requirement level. 

Observation 3: Additional performance relaxation is needed to fulfill the EIS spherical coverage requirement for inter-band CA operation. 

Proposal 1: Introduce 2.5 dB + 1dB = 3.5 dB relaxation on the spherical coverage requirement for the band combination CA_n258A-n260A and CA_n257A-n259A based on IBM. 
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