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1	Introduction 

As documented in WF [1], there are two different equation formats for detecting Triple Beat:  
1). TB1 & 2 are described by the following equation:
· A 1st order triple beat product (TB1 & TB2) is a 3rd order non-linearity for which a collision with the FDD DL band is true if the following condition is met:

									(1)

where,
· Duplex Offset is the duplex offset of the victim FDD band.
· ULCAMBW is the non-contiguous 2 tone allocation spacing.
· TXMBW and RXBW is the FDD victim band TX transmission measured BW and the RX DL channel BW respectively.

2). TB3 & 4 are described by the following equations based on Figure 1:
· A 1st order triple beat product is a 3rd order non-linearity which may affect the third DL band of a three-band inter-band combination if either one of the following TB product falls in the Rx frequency range of the third band:
· TB3 = |f1-f2-f3| or |f2+f3-f1|
· TB4 = f1+f2+f3 or |-f1-f2-f3|

TB3:




TB4:



                       (2)
   where,
· f1 is the center frequency of the non-ULCA uplink resource block (RB)
· f2 and f3 are the center frequencies of each of the ULCA CC uplink RB.
· MBW1 is the measured bandwidth of the non-ULCA CC at the frequency f1.
· RXBW3rdDL is the RX channel bandwidth in the 3rd DL band
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Figure 1: 1st order triple beat product landscape using example of DC_3A_n1A-n75A [9]

In this document, we provide an alternative set of equations set for TB1 &2 that are equivalent to Equation (1) but follow the format of (2). A consistent format of equations may be easier for users to follow and apply in terms of automation.  So, we propose an alternative option for detecting TB1 and TB2. 

2 Discussion
Using Figure 1, by comparing signal/band edges, it’s straight forward to derive the following equations for TB1 & TB2:
TB1:




TB2:



                   (3)
   
  where,
· f1 is the center frequency of the non-ULCA uplink resource block (RB)
· f2 and f3 are the center frequencies of each of the ULCA CC uplink RB.
· MBW1 is the measured bandwidth of the non-ULCA CC at the frequency f1.
· RXBW3rdDL is the RX channel bandwidth in the 3rd DL band
· TB1 = |f1+f2-f3| or |-f1-f2+f3|
· TB2 = |f1-f2+f3| or |-f1+f2-f3|
Observation 1:  Using TB Detection Equation sets (2) & (3), all 4 sets of detection equation sets for TB1, 2, 3 & 4 are essentially the same.  This may be desirable for automation.  
The uniformity of the Triple Beat Detection Equation sets prompts us to combine all 4 sets of equations into a single one.
Proposal 1: Modify the Triple Beat Detection Equations as in (4) below:
· A 1st order triple beat product is a 3rd order non-linearity which may affect the third DL band of a three-band inter-band combination if either one of the following TB product falls in the Rx frequency range of the third band:
· TB1 = |f1+f2-f3| 
· TB2 = |f1-f2+f3| 
· TB3 = |f1-f2-f3| 
· TB4 = f1+f2+f3 
When both non-equal equations in (4) are satisfied, a TB product is falling into the Rx freq range of the 3rd band and potential de-sense might happen:

					(4)
Note 1: n= 1, 2, 3 or 4.  
Note 2: If only one non-equality is satisfied, it means that TBn product does Not fall into the Rx band.
Note 3: Here the “3rd Rx band” could be any Rx band in the CA or DC combination under investigation.
3  Conclusion
Observation 1:  Using TB Detection Equations (2) & (3), all 4 sets of detection equations for TB1, 2, 3 & 4 are essentially the sameThis may be desirable for automation.  
Proposal 1: Consider using the Triple Beat Detection Equations as in (4) below as an alternative to the existing detection for TB1 and TB2:
· A 1st order triple beat product is a 3rd order non-linearity which may affect the third DL band of a three-band inter-band combination if either one of the following TB product falls in the Rx frequency range of the third band:
· TB1 = |f1+f2-f3| 
· TB2 = |f1-f2+f3| 
· TB3 = |f1-f2-f3| 
· TB4 = f1+f2+f3 
When both non-equal equations in (4) are satisfied, a TB product is falling into the Rx freq range of the 3rd band and potential de-sense might happen:


					(4)

Note 1: n= 1, 2, 3 or 4.  
Note 2: If only one non-equality is satisfied, it means that TBn product does Not fall into the Rx band.
Note 3: Here the “3rd Rx band” could be any Rx band in the CA or DC combination under investigation.
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