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E.1 Introduction  

This device supports cellular antenna clustering which are co-located cellular antennas with 
significant overlap of RF exposure hotspots grouped together in a single cluster.  All RF exposure 
for cellular antennas in the same cluster are aggregated and always will be maintained less than 
an assigned budget cap that maintains overall device compliance.  Cellular antennas proven 
spatially separated from all antennas in a cluster may be grouped in a separate cluster. 

This evaluation report is to comply with Apple’s validation method for proving spatial separation 
between cellular antennas assigned to separate clusters. 

This device also supports a dynamic budget sharing algorithm.  It enables separate budget caps 
for the cellular standalone and cellular simultaneous use conditions.  In cellular standalone 
operation, only the cellular radio is active; in cellular simultaneous operation, other radios (i.e. 
connectivity antennas) are operational concurrently.  Additionally, connectivity radios have two 
different budget conditions depending on the cellular budget caps.  When the cellular budget is 1.0 
W/kg, the connectivity budget is 0.6 W/kg.  However, when the cellular budget is 1.2 W/kg, the 
connectivity budget is 0.4 W/kg.  For the purposes of this evaluation, the highest cellular budget of 
1.2 W/kg and connectivity budget of 0.4 W/kg was used. 

In certain scenarios where power levels are reduced, SAR values measured at the maximum 
power level are used to ensure a conservative evaluation in simultaneous transmission analysis. 
When SPLSR evaluation is required, the most conservative peak separation distance is applied to 
represent the worst-case condition. Additionally, when multiple antennas are part of the same 
cluster, the highest SAR value and the shortest separation distance among them are used for the 
simultaneous transmission assessment. 

When performing antenna clustering summation and SPLSR calculation, Total Exposure Ratio 
(TER) may be used for evaluation. 

 
Exposure Ratio (ER) for different transmitters is calculated as following: 

𝐸𝑅𝑆𝐴𝑅,𝑛 =
𝑆𝐴𝑅𝑛

𝑆𝐴𝑅𝑙𝑖𝑚𝑖𝑡,𝑛
  

 
Where: 

- SARn is the SAR value for the n-th transmitter/test frequency 
- SARlimit,n is the basic restriction limit that is applicable to the n-th transmitter/test frequency 
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E.2 (Step 1): Antenna Cluster Definition 

The table below describes the antennas that are considered for each antenna cluster (AC). 

 

E.3 (Step 2): Antenna Combinations for spatial separation analysis 

Spatial separation will be assessed per combination of antennas per cluster that supports 
simultaneous transmission. 

 

Antenna
Cluster

AC 1 Ant 3a Ant 3b Ant 4 Ant 3a Ant WF5T
AC 2 Ant 1a Ant 1b Ant 2 Ant 1a/Ant 1b Ant WF5B

Cellular Antenna Connectivity Antenna
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E.4 (Step 3, 4, &5): Antenna Clustering Analysis Summation and SPLSR 

E.4.1 Combination 1: AC1 (Ant 3a + Ant 3a) and AC2 (Ant 1a + Ant 1a,1b) 

E.4.1.1 Back Antenna Cluster Summation 

Table E-1 

 

Table E-2 

 

E.4.1.1 Back Antenna Cluster 1 + 2 SPLSR 

Table E-3 
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E.4.1.2 Top Antenna Cluster Summation 

Table E-4 

 

Table E-5 

 

E.4.1.3 Top Antenna Cluster 1 + 2 SPLSR 

Table E-6 

 

When the combination sum is less than the TER limit, no further evaluation is required. 

E.4.1.4 Bottom Antenna Cluster Summation 

Table E-7 

 

Table E-8 
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E.4.1.5 Bottom Antenna Cluster 1 + 2 SPLSR 

Table E-9 

 

When the combination sum is less than the TER limit, no further evaluation is required. 

E.4.1.6 Right Antenna Cluster Summation 

Table E-10 

 

Table E-11 
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E.4.1.7 Right Antenna Cluster 1 + 2 SPLSR 

Table E-12 

 

When the combination sum is less than the TER limit, no further evaluation is required. 

E.4.1.8 Left Antenna Cluster Summation 

Table E-13 

 

Table E-14 
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E.4.1.9 Left Antenna Cluster 1 + 2 SPLSR 

Table E-15 

 

When the combination sum is less than the TER limit, no further evaluation is required. 

E.4.2 Combination 2: AC1 (Ant 3a + Ant 3a) and AC2 (Ant 1a + Ant WF5B) 

E.4.2.1 Back Antenna Cluster Summation 

Table E-16 

 

Table E-17 
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E.4.2.2 Back Antenna Cluster 1 + 2 SPLSR 

Table E-18 

 

E.4.2.3 Top Antenna Cluster Summation 

Table E-19 

 

Table E-20 

 

E.4.2.4 Top Antenna Cluster 1 + 2 SPLSR 

Table E-21 
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When the combination sum is less than the TER limit, no further evaluation is required. 

E.4.2.5 Bottom Antenna Cluster Summation 

Table E-22 

 

Table E-23 

 

E.4.2.6 Bottom Antenna Cluster 1 + 2 SPLSR 

Table E-24 

 

When the combination sum is less than the TER limit, no further evaluation is required. 

E.4.2.7 Right Antenna Cluster Summation 

Table E-25 

 

Table E-26 
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E.4.2.8 Right Antenna Cluster 1 + 2 SPLSR 

Table E-27 

 

When the combination sum is less than the TER limit, no further evaluation is required. 

E.4.2.9 Left Antenna Cluster Summation 

Table E-28 

 

Table E-29 
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E.4.2.10 Left Antenna Cluster 1 + 2 SPLSR 

Table E-30 

 

E.4.3 Combination 3: AC1 (Ant 3a + Ant WF5T) and AC2 (Ant 1a + Ant 1a,1b) 

E.4.3.1 Back Antenna Cluster Summation 

Table E-31 

 

Table E-32 
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E.4.3.2 Back Antenna Cluster 1 + 2 SPLSR 

Table E-33 

 

E.4.3.3 Top Antenna Cluster Summation 

Table E-34 

 

Table E-35 

 

E.4.3.4 Top Antenna Cluster 1 + 2 SPLSR 

Table E-36 
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When the combination sum is less than the TER limit, no further evaluation is required. 

E.4.3.5 Bottom Antenna Cluster Summation 

Table E-37 

 

Table E-38 

 

E.4.3.6 Bottom Antenna Cluster 1 + 2 SPLSR 

Table E-39 

 

When the combination sum is less than the TER limit, no further evaluation is required. 

E.4.3.7 Right Antenna Cluster Summation 

Table E-40 

 

Table E-41 
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E.4.3.8 Right Antenna Cluster 1 + 2 SPLSR 

Table E-42 

 

When the combination sum is less than the TER limit, no further evaluation is required. 

E.4.3.9 Left Antenna Cluster Summation 

Table E-43 

 

Table E-44 
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E.4.3.10 Left Antenna Cluster 1 + 2 SPLSR 

Table E-45 

 

E.4.4 Combination 4: AC1 (Ant 3a + Ant WF5T) and AC2 (Ant 1a + Ant WF5B) 

E.4.4.1 Back Antenna Cluster Summation 

Table E-46 

 

Table E-47 
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E.4.4.2 Back Antenna Cluster 1 + 2 SPLSR 

Table E-48 

 

E.4.4.3 Top Antenna Cluster Summation 

Table E-49 

 

Table E-50 

 

E.4.4.4 Top Antenna Cluster 1 + 2 SPLSR 

Table E-51 
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When the combination sum is less than the TER limit, no further evaluation is required. 

E.4.4.5 Bottom Antenna Cluster Summation 

Table E-52 

 

Table E-53 

 

E.4.4.6 Bottom Antenna Cluster 1 + 2 SPLSR 

Table E-54 

 

When the combination sum is less than the TER limit, no further evaluation is required. 

E.4.4.7 Right Antenna Cluster Summation 

Table E-55 

 

Table E-56 
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E.4.4.8 Right Antenna Cluster 1 + 2 SPLSR 

Table E-57 

 

When the combination sum is less than the TER limit, no further evaluation is required. 

E.4.4.9 Left Antenna Cluster Summation 

Table E-58 

 

Table E-59 
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E.4.4.10 Left Antenna Cluster 1 + 2 SPLSR 

Table E-60 

 

E.4.5 Combination 5: AC1 (Ant 3a + Ant 3a) and AC2 (Ant 1b + Ant 1a,1b) 

E.4.5.1 Back Antenna Cluster Summation 

Table E-61 

 

Table E-62 
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E.4.5.2 Back Antenna Cluster 1 + 2 SPLSR 

Table E-63 
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E.4.5.3 Top Antenna Cluster Summation 

Table E-64 

 

Table E-65 
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E.4.5.4 Top Antenna Cluster 1 + 2 SPLSR 

Table E-66 

 

When the combination sum is less than the TER limit, no further evaluation is required. 
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E.4.5.5 Bottom Antenna Cluster Summation 

Table E-67 

 

Table E-68 
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E.4.5.6 Bottom Antenna Cluster 1 + 2 SPLSR 

Table E-69 
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E.4.5.7 Right Antenna Cluster Summation 

Table E-70 

 

Table E-71 
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E.4.5.8 Right Antenna Cluster 1 + 2 SPLSR 

Table E-72 

 

When the combination sum is less than the TER limit, no further evaluation is required. 
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E.4.5.9 Left Antenna Cluster Summation 

Table E-73 

 

Table E-74 
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E.4.5.10 Left Antenna Cluster 1 + 2 SPLSR 

Table E-75 

 

When the combination sum is less than the TER limit, no further evaluation is required. 

https://www.blockchain-verified.com/
https://www.blockchain-verified.com/


 

FCC ID: BCGA3596 RF EXPOSURE REPORT 
Approved by: 

Technical Manager 

DUT Type:                                   This report is Blockchain Verified. To verify the report authenticity,  
                             please visit https://www.blockchain-verified.com or by clicking on the Blockchain logo.   

APPENDIX E:  
Page 31 of  366 Tablet Device 

 

E.4.6 Combination 6: AC1 (Ant 3a + Ant 3a) and AC2 (Ant 1b + Ant WF5B) 

E.4.6.1 Back Antenna Cluster Summation 

Table E-76 

 

Table E-77 
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E.4.6.2 Back Antenna Cluster 1 + 2 SPLSR 

Table E-78 
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E.4.6.3 Top Antenna Cluster Summation 

Table E-79 

 

Table E-80 
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E.4.6.4 Top Antenna Cluster 1 + 2 SPLSR 

Table E-81 

 

When the combination sum is less than the TER limit, no further evaluation is required. 
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E.4.6.5 Bottom Antenna Cluster Summation 

Table E-82 

 

Table E-83 
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E.4.6.6 Bottom Antenna Cluster 1 + 2 SPLSR 

Table E-84 

 

When the combination sum is less than the TER limit, no further evaluation is required. 
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E.4.6.7 Right Antenna Cluster Summation 

Table E-85 

 

Table E-86 
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E.4.6.8 Right Antenna Cluster 1 + 2 SPLSR 

Table E-87 

 

When the combination sum is less than the TER limit, no further evaluation is required. 
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E.4.6.9 Left Antenna Cluster Summation 

Table E-88 

 

Table E-89 
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E.4.6.10 Left Antenna Cluster 1 + 2 SPLSR 

Table E-90 

 

When the combination sum is less than the TER limit, no further evaluation is required. 
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E.4.7 Combination 7: AC1 (Ant 3a + Ant WF5T) and AC2 (Ant 1b + Ant 1a,1b) 

E.4.7.1 Back Antenna Cluster Summation 

Table E-91 

 

Table E-92 
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