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1. Introduction
In RAN4 70bis meeting, the results of IMD4 study were agreed to be added to the table 9.1-1 in TR36.860 according to contribution [1].however, the above results are incomplete according to our further analysis. This contribution will give complete results for IMD4 study for the table 9.1-1 in TR36.860 base on the analysis.
2. Discussion
From the contribution [1], it is known that the IMD4 products are calculated base on the table 1. It can be seen that only IMD products with the difference of frequency components are considered in the table. Though IMD products with the sum of frequency components would not fall on own RX to cause self-desensitization, but when verifying whether the IMD4 products fall on ISM and GNSS frequencies, they also should be investigated. Table 2 shows the calculation method of the IMD4 products with the sum of frequency components.
Table 1 IMD4 products with difference of frequency components
	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency (MHz)
	 
	 
	 
	 

	Two-tone 4th order IMD products
	|3*fx_low –1* fy_high|
	|3*fx_high – 1*fy_low|
	|3*fy_low – 1*fx_high|
	|3*fy_high – 1*fx_low|

	IMD frequency limits (MHz)
	 
	 

	Two-tone 4th order IMD products
	|2*fx_low –2* fy_high|
	|2*fx_high – 2*fy_low|

	IMD frequency limits (MHz)
	  


Table 2 IMD4 products with the sum of frequency components
	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency (MHz)
	 
	 
	 
	 

	Two-tone 4th order IMD products
	|3*fx_low +1* fy_low|
	|3*fx_high + 1*fy_high|
	|3*fy_low +1*fx_low|
	|3*fy_high + 1*fx_high|

	IMD frequency limits (MHz)
	 
	 

	Two-tone 4th order IMD products
	|2*fx_low +2* fy_low|
	|2*fx_high + 2*fy_high|

	IMD frequency limits (MHz)
	  


Base on above analysis, we reopen an investigation for verifying whether the IMD4 products fall on ISM and GNSS frequencies according to table 2. The results of IMD4 study are shown in table 3 marked with red words.
Table 3: Results of the IMD study showing the components falling on own Rx, ISM and GNSS frequencies. Band configurations belonging to inter-band class A4 are bolded.

	
	Own Rx
	Beidou
	Galileo
	GLONASS
	GPS
	ISM 2.4GHz
	ISM 5 GHz

	CA_1A-5A
	IMD4
	
	
	
	
	3rd harm.
	3rd harm., IMD4,IMD5

	CA_1A-7A
	
	
	
	
	
	
	3rd harm., IMD4, IMD5

	CA_1A_8A
	IMD4
	IMD5
	IMD5
	IMD5
	IMD5
	
	3rd harm., IMD4,IMD5

	CA_1A-11A
	
	
	
	
	
	IMD3, 

IMD4
	3rd harm., IMD3

	CA_1A-18A
	
	
	
	
	
	3rd harm.
	3rd harm., IMD4,IMD5

	CA_1A-19A
	IMD4
	
	
	
	
	
	3rd harm., IMD4,IMD5

	CA_1A-21A
	
	
	
	
	
	IMD3, 

IMD4
	3rd harm., IMD3

	CA_1A-26A
	IMD4
	
	
	
	
	3rd harm.
	3rd harm., IMD4,IMD5

	CA_2A-4A
	IMD3, IMD5
	IMD3, IMD5
	IMD3, IMD5
	IMD3
	IMD3, IMD5
	
	3rd harm., IMD3, IMD5

	CA_2A-5A
	
	
	
	
	
	3rd harm.
	3rd harm., IMD4,IMD5

	CA_2A-12A
	
	IMD5
	IMD5
	IMD5
	IMD5
	
	3rd harm., IMD4,IMD5

	CA_2A-13A
	
	2nd harm.
	2nd harm.
	
	2nd harm.
	
	3rd harm.,

IMD4

	CA_2A-17A
	
	IMD5
	IMD5
	IMD5
	IMD5
	
	3rd harm., IMD4,IMD5

	CA_3A-5A
	IMD2, IMD4, IMD5
	IMD5
	IMD5
	IMD5
	IMD5
	3rd harm.
	3rd harm., IMD4,IMD5

	CA_3A-7A
	IMD4
	IMD4
	IMD4
	IMD4
	IMD4
	
	3rd harm., IMD3

	CA_3A-8A
	IMD4, IMD5, 2nd harm.
	IMD4
	IMD4
	IMD4
	
	
	3rd harm., IMD4,IMD5

	CA_3A-19A
	IMD2, IMD4, IMD5
	IMD5
	IMD5
	IMD5
	IMD5
	
	3rd harm., IMD4,IMD5

	CA_3A-20A
	IMD4
	IMD5
	IMD5
	IMD5
	IMD5
	
	3rd harm., IMD4,IMD5

	CA_3A-26A
	IMD2, IMD4, IMD5
	IMD5
	IMD5
	IMD5
	IMD5
	3rd harm.
	3rd harm., IMD4,IMD5

	CA_3A-28A
	
	
	
	
	
	IMD2
	3rd harm., IMD4,IMD5

	CA_4A-5A
	IMD2, IMD5
	IMD5
	IMD5
	IMD5
	IMD5
	3rd harm.
	3rd harm., IMD4,IMD5

	CA_4A-7A
	IMD4
	IMD4
	IMD4
	IMD4
	IMD4
	
	3rd harm., IMD3,IMD4

	CA_4A-12A
	3rd harm., IMD4
	
	
	
	
	IMD2
	3rd harm., IMD4,IMD5

	CA_4A-13A
	
	2nd harm.
	2nd harm.
	
	2nd harm.
	
	3rd harm., IMD4,IMD5

	CA_4A-17A
	3rd harm.
	
	
	
	
	IMD2
	3rd harm., IMD4,IMD5

	CA_5A-7A
	IMD3, IMD5
	
	
	
	
	3rd harm., IMD5
	IMD3, IMD5

	CA_5A-12A
	
	IMD2
	IMD2
	
	IMD2
	3rd harm., IMD3
	

	CA_5A-17A
	
	IMD2
	IMD2
	
	IMD2
	3rd harm., IMD3
	

	CA_5A-25A
	
	
	
	
	
	3rd harm.
	3rd harm., IMD4,IMD5

	CA_7A-20A
	IMD3, IMD5
	
	
	
	
	IMD5
	IMD3, IMD4,IMD5

	CA_7A-28A
	
	
	
	
	
	
	IMD3, IMD5

	CA_8A-11A
	
	
	
	
	
	IMD5
	IMD4,IMD5

	CA_8A-20A
	IMD3, IMD5
	IMD4
	IMD4
	IMD4
	IMD4
	IMD5
	

	CA_8A-26A
	IMD3, IMD5
	IMD4
	IMD4
	IMD4
	IMD4
	3rd harm., IMD5
	

	CA_11A-18A
	
	
	
	
	
	3rd harm.
	IMD4,IMD5

	CA_12A-25A
	
	IMD5
	IMD5
	IMD5
	IMD5
	IMD4
	3rd harm., IMD4,IMD5

	CA_19A-21A
	
	
	
	
	
	
	IMD4,IMD5

	CA_39A-41A
	
	IMD4
	IMD4
	IMD4
	IMD4
	
	2nd harm., 

3rd harm., IMD4, IMD5
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************************ Start of the text proposal for TR 36.860 ******************************
9.1
Specific issue for dual uplink inter-band CA class A4
When UE with interband CA capability transmits on both uplink bands simultaneously, intermodulation components and harmonics of the wanted signal are generated. In some cases these unwanted components may interfere own reception on either of own E-UTRA downlinks, ISM and/or GNSS frequencies. Also interband CA band combinations currently specified in releases 10-11 for single uplink operation were analysed, even if simultaneous transmission of both uplinks have not been planned on those yet.

The ranges of intermodulation components were calculated for intermodulation components up to fifth order and conflicts with own downlinks, ISM and GNSS frequencies were reported. The frequency bands reserved for ISM and GNSS operation are presented in table 5.2.1-2.

In this analysis the protection of the entire GNSS bands is considered. However, in reality the actual wanted signals are narrower than that. Therefore if it is decided that GNSS bands need to be protected, practical signal bandwidths and center frequencies should be used instead covering the entire bands.

It should always be noted that the regions where each band is deployed has not been taken into account in this analysis.
The following table can be updated according to the deployment of individual band.

Table 9.1-1: Results of the IMD study showing the components falling on own Rx, ISM and GNSS frequencies. Band configurations belonging to interband class A4 are bolded.

	
	Own Rx
	Beidou
	Galileo
	GLONASS
	GPS
	ISM 2.4GHz
	ISM 5 GHz

	CA_1A-5A
	IMD4
	
	
	
	
	3rd harm.
	3rd harm., IMD4,IMD5

	CA_1A-7A
	
	
	
	
	
	
	3rd harm., IMD4, IMD5

	CA_1A_8A
	IMD4
	IMD5
	IMD5
	IMD5
	IMD5
	
	3rd harm., IMD4,IMD5

	CA_1A-11A
	
	
	
	
	
	IMD3, 

IMD4
	3rd harm., IMD3

	CA_1A-18A
	
	
	
	
	
	3rd harm.
	3rd harm., IMD4,IMD5

	CA_1A-19A
	IMD4
	
	
	
	
	
	3rd harm., IMD4,IMD5

	CA_1A-21A
	
	
	
	
	
	IMD3, 

IMD4
	3rd harm., IMD3

	CA_1A-26A
	IMD4
	
	
	
	
	3rd harm.
	3rd harm., IMD4,IMD5

	CA_2A-4A
	IMD3, IMD5
	IMD3, IMD5
	IMD3, IMD5
	IMD3
	IMD3, IMD5
	
	3rd harm., IMD3, IMD5

	CA_2A-5A
	
	
	
	
	
	3rd harm.
	3rd harm., IMD4,IMD5

	CA_2A-12A
	
	IMD5
	IMD5
	IMD5
	IMD5
	
	3rd harm., IMD4,IMD5

	CA_2A-13A
	
	2nd harm.
	2nd harm.
	
	2nd harm.
	
	3rd harm.,
IMD4

	CA_2A-17A
	
	IMD5
	IMD5
	IMD5
	IMD5
	
	3rd harm., IMD4,IMD5

	CA_3A-5A
	IMD2, IMD4, IMD5
	IMD5
	IMD5
	IMD5
	IMD5
	3rd harm.
	3rd harm., IMD4,IMD5

	CA_3A-7A
	IMD4
	IMD4
	IMD4
	IMD4
	IMD4
	
	3rd harm., IMD3

	CA_3A-8A
	IMD4, IMD5, 2nd harm.
	IMD4
	IMD4
	IMD4
	
	
	3rd harm., IMD4,IMD5

	CA_3A-19A
	IMD2, IMD4, IMD5
	IMD5
	IMD5
	IMD5
	IMD5
	
	3rd harm., IMD4,IMD5

	CA_3A-20A
	IMD4
	IMD5
	IMD5
	IMD5
	IMD5
	
	3rd harm., IMD4,IMD5

	CA_3A-26A
	IMD2, IMD4, IMD5
	IMD5
	IMD5
	IMD5
	IMD5
	3rd harm.
	3rd harm., IMD4,IMD5

	CA_3A-28A
	
	
	
	
	
	IMD2
	3rd harm., IMD4,IMD5

	CA_4A-5A
	IMD2, IMD5
	IMD5
	IMD5
	IMD5
	IMD5
	3rd harm.
	3rd harm., IMD4,IMD5

	CA_4A-7A
	IMD4
	IMD4
	IMD4
	IMD4
	IMD4
	
	3rd harm., IMD3,IMD4

	CA_4A-12A
	3rd harm., IMD4
	
	
	
	
	IMD2
	3rd harm., IMD4,IMD5

	CA_4A-13A
	
	2nd harm.
	2nd harm.
	
	2nd harm.
	
	3rd harm., IMD4,IMD5

	CA_4A-17A
	3rd harm.
	
	
	
	
	IMD2
	3rd harm., IMD4,IMD5

	CA_5A-7A
	IMD3, IMD5
	
	
	
	
	3rd harm., IMD5
	IMD3, IMD5

	CA_5A-12A
	
	IMD2
	IMD2
	
	IMD2
	3rd harm., IMD3
	

	CA_5A-17A
	
	IMD2
	IMD2
	
	IMD2
	3rd harm., IMD3
	

	CA_5A-25A
	
	
	
	
	
	3rd harm.
	3rd harm., IMD4,IMD5

	CA_7A-20A
	IMD3, IMD5
	
	
	
	
	IMD5
	IMD3, IMD4,IMD5

	CA_7A-28A
	
	
	
	
	
	
	IMD3, IMD5

	CA_8A-11A
	
	
	
	
	
	IMD5
	IMD4,IMD5

	CA_8A-20A
	IMD3, IMD5
	IMD4
	IMD4
	IMD4
	IMD4
	IMD5
	

	CA_8A-26A
	IMD3, IMD5
	IMD4
	IMD4
	IMD4
	IMD4
	3rd harm., IMD5
	

	CA_11A-18A
	
	
	
	
	
	3rd harm.
	IMD4,IMD5

	CA_12A-25A
	
	IMD5
	IMD5
	IMD5
	IMD5
	IMD4
	3rd harm., IMD4,IMD5

	CA_19A-21A
	
	
	
	
	
	
	IMD4,IMD5

	CA_39A-41A
	
	IMD4
	IMD4
	IMD4
	IMD4
	
	2nd harm., 

3rd harm., IMD4, IMD5


************************ End of the text proposal for TR 36.860 ******************************





























































































