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1 Background
In RAN4 #92bis, the following agreements has been captured in the WF [1]:
· The number of bands is assumed to be two for the inter-band CA WI, and the intra-band CA+ inter-band CA is also included in the scope of inter-band CA WI.
· UE is assumed to be feasible to have independent beam management for the bands that are part of supported band configuration in inter-band CA for 28 GHz + 39 GHz combinations.
· “28GHz” stands for a band group includes n257, n258, n261
· “39GHz” stands for a band group includes n259, n260
· Spherical coverage requirements for inter-band CA are tested from single AoA for Rel-16 if the following testability solution can be provided.
· Testability SI will study the TE capability of transmitting 28 GHz + 39 GHz from same direction simultaneously.
· Defining spherical coverage requirement for inter-band CA.
· Alt.1: The UE shall meet the inter-band CA spherical coverage requirement simultaneously on 28 GHz and 39 GHz, the common spherical coverage range between the two bands shall be 50% for power class 3 UE.
· Alt. 2:  The UE shall meet the inter-band CA spherical coverage requirement per band. 
· Rel-15 spherical coverage requirement will be taken as baseline.
In this contribution, we share our views on the UE spherical coverage for inter-band CA. For convenience, throughout this paper, “28GHz” stands for a band group including n257, n258, n261 and “39GHz” stands for a band group including n259, n260. 
2 Discussion
Spherical coverage requirement for inter-band CA
Two alternatives are proposed for spherical coverage requirement of inter-band CA in FR2. Based on our paper discussed in [2], the gNBs at 28 GHz band group and 39 GHz band group can be either co-located or non-collocated. To accommodate both deployment scenarios, the UE shall be able to meet the inter-band CA spherical coverage requirement per band, as well as ensure that there is a common spherical coverage region since the DL signal may come from similar directions of both (all) CC.

Based on the analysis above, we look back to the two alternatives in the WF. For Alt. 2 that has no requirement for common spherical coverage region, i.e. a UE having a 28 GHz antenna panel and a 39 GHz antenna panel facing opposite sides can meet the inter-band CA spherical coverage requirement per band. However, such a configuration clearly can not meet the deployment when the DL signals at 28 GHz and 39 GHz are from similar directions. Therefore, we think the Alt.2 is not sufficient to test the inter-band CA spherical coverage requirement.
Observation 1: 	If UE only needs to meet spherical coverage requirement per band without any common spherical coverage region, the UE may not be able to support the co-located deployment scenario for inter-band CA. 

Alt.1, which is originally proposed in [3], requires that UE can meet spherical coverage requirement simultaneously, and the common spherical coverage range between the two bands shall be 50% for power class 3 UE. This requirement can ensure the UE can operate with inter-band CA over 50% of the whole sphere, which aligns the UE spherical coverage capability between CA and single CC operation.  Therefore, we think the Alt.1 is more reasonable to be adopted for inter-band CA spherical coverage requirement. 
Proposal 1: 	Define the spherical coverage requirement based on Alt.1: The UE shall meet the inter-band CA spherical coverage requirement simultaneously on 28 GHz and 39 GHz, the common spherical coverage range between the two bands shall be 50% for power class 3 UE. 
As discussed in [4], the UE that supports inter-band CA will inherently become a multi-band UE. Therefore, the multi-band relaxation for power class 3 UEs in Rel-15 shall be applied. In addition, if any relaxation on inter-band CA due to concurrent operation could be identified, it shall be further added. In the next section, a potential issue which might degrade the reference sensitivity performance is discussed.
Proposal 2: 	Define the inter-band CA spherical coverage and reference sensitivity requirement as multi-band spherical coverage requirement with potential additional relaxation on inter-band CA operation. 
Beam misalignment on reference sensitivity for inter-band CA
Though the independent (UE) beam management can be assumed for inter-band CA, the peak direction of two bands with large separation can still be misaligned, e.g. due to the package impact. An illustration is shown in Fig. 1, where a linear patch array is placed along X axis, and the beam peak direction of 39 GHz is deviating from 28 GHz in the Y direction. Please notice that the beam misalignment on Y direction cannot be calibrated or corrected through pre-coding: the array factor correction can only affect the beam direction on X direction since this array is linearly placed along X axis. A full-wave simulation results with a phone form factor are also given in Fig. 1 to demonstrate this issue.
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Figure 1. (a) The illustration of beam peak misalignment for inter-band CA scenario, and (b) the full wave simulation with a phone form factor model.
Observation 2: 	Even independent beam management can be implemented for UE, the beam peak direction for 28 GHz and 39 GHz may still be misaligned. 
Due to the concurrent operation, such a misalignment may lead to a lower EIS performance at peak direction (see Fig. 1). Therefore, such a degradation should be taken into account when defining the value of reference sensitivity and spherical coverage requirement for inter-band CA, especially for the 28 GHz +39 GHz case. Another way of resolving this issue may be if the test procedure can take care of the two different peak directions at 28 GHz and 39 GHz respectively. 
Proposal 3: 	The EIS performance degradation due to beam misalignment shall be taken into account when defining the reference sensitivity requirement for inter-band CA. 

3 Conclusion
In this contribution, we shared our views on the spherical coverage requirement for inter-band CA. The following observation and proposals have been given:
Observation 1: 	If UE only needs to meet spherical coverage requirement per band without any common spherical coverage region, the UE may not be able to support the co-located deployment scenario for inter-band CA. 
Observation 2: 	Even independent beam management can be implemented for UE, the beam peak direction for 28 GHz and 39 GHz may still be misaligned. 
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