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z	the third digit is incremented when editorial only changes have been incorporated in the document.
[bookmark: introduction][bookmark: scope][bookmark: _Toc81242739]
1	Scope
The present document is a technical report for LTE-Advanced inter-band carrier aggregation for x bands DL (x=3, 4, 5) with 2 bands UL under Rel-17 time frame. The purpose is to gather the relevant background information and studies in order to address Rel-17 band combinations that are related to x bands (x=3, 4, 5) DL with 2 bands UL CA requirements in Table 1-1, 1-2, and 1-3.
Table 1-1: 3 bands DL/2 bands UL CA configurations part of the WI
	E-UTRA CA configuration / Bandwidth combination set

	E-UTRA CA configuration
	Uplink CA 
configuration
	E-UTRA Bands
	1.4MHz
	3
MHz
	5
MHz
	10 MH
z
	15 MHz
	20 MHz
	Maximum aggregated 
bandwidth [MHz]
	Bandwidth combination set

	CA_3C-7A-8A
	CA_3A-8A
	3
	See CA_3C Bandwidth combination set 0 in Table 5.6A.1-1
	70
	0

	
	
	7
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	
	
	8
	
	
	Yes
	Yes
	
	
	
	

	CA_1A-3C-38A
	CA_1A-3A
	1
	
	
	Yes
	Yes
	Yes
	Yes
	80
	0

	
	
	3
	See CA_3C Bandwidth combination set 0 in Table 5.6A.1-1
	
	

	
	
	38
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	CA_3C-8A-38A
	CA_3A-8A
	3
	See CA_3C Bandwidth combination set 0 in Table 5.6A.1-1
	70
	0

	
	
	8
	
	
	Yes
	Yes
	
	
	
	

	
	
	38
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	CA_1A-3C-20A
	CA_1A-3A
	1
	
	
	Yes
	Yes
	Yes
	Yes
	80
	0

	
	
	3
	See CA_3C Bandwidth combination set 0 in Table 5.6A.1-1
	
	

	
	
	20
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	CA_3C-8A-20A
	CA_3A-8A
	3
	See CA_3C Bandwidth combination set 0 in Table 5.6A.1-1
	70
	0

	
	
	8
	
	
	Yes
	Yes
	
	
	
	

	
	
	20
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	CA_1A-8A-20A
	CA_1A-8A
	1
	
	
	Yes
	Yes
	Yes
	Yes
	50
	0

	
	
	8
	
	
	Yes
	Yes
	
	
	
	

	
	
	20
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	CA_3A-8A-20A
	CA_3A-8A
	3
	
	
	Yes
	Yes
	Yes
	Yes
	50
	0

	
	
	8
	
	
	Yes
	Yes
	
	
	
	

	
	
	20
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	CA_1A-8A-38A
	CA_1A-8A
	1
	
	
	Yes
	Yes
	Yes
	Yes
	50
	0

	
	
	8
	
	
	Yes
	Yes
	
	
	
	

	
	
	38
	
	
	Yes
	Yes
	Yes
	Yes
	
	






Table 1-2: 4 bands DL/2 bands UL CA configurations part of the WI
	E-UTRA CA configuration / Bandwidth combination set

	E-UTRA CA configuration
	Uplink CA 
configuration
	E-UTRA Bands
	1.4MHz
	3
MHz
	5
MH
z
	10 MH
z
	15 MHz
	20 MHz
	Maximum aggregated 
bandwidth [MHz]
	Bandwidth combination set

	CA_1A-3C-7A-8A
	CA_1A-3A
CA_1A-8A
CA_3A-8A
	1
	
	
	Yes
	Yes
	Yes
	Yes
	90
	0

	
	
	3
	See CA_3C Bandwidth combination set 0 in Table 5.6A.1-1
	
	

	
	
	7
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	
	
	8
	
	
	Yes
	Yes
	
	
	
	

	CA_1A-3C-8A-38A
	CA_1A-3A
CA_1A-8A
CA_3A-8A
	1
	
	
	Yes
	Yes
	Yes
	Yes
	90
	0

	
	
	3
	See CA_3C Bandwidth combination set 0 in Table 5.6A.1-1
	
	

	
	
	8
	
	
	Yes
	Yes
	
	
	
	

	
	
	38
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	CA_1A-3A-8A-20A
	CA_1A-3A
CA_1A-8A
CA_3A-8A
	1
	
	
	Yes
	Yes
	Yes
	Yes
	70
	0

	
	
	3
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	
	
	8
	
	
	Yes
	Yes
	
	
	
	

	
	
	20
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	CA_1A-3C-8A-20A
	CA_1A-3A
CA_1A-8A
CA_3A-8A
	1
	
	
	Yes
	Yes
	Yes
	Yes
	90
	0

	
	
	3
	See CA_3C Bandwidth combination set 0 in Table 5.6A.1-1
	
	

	
	
	8
	
	
	Yes
	Yes
	
	
	
	

	
	
	20
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	CA_1A-3A-20A-38A
	CA_1A-3A
	1
	
	
	Yes
	Yes
	Yes
	Yes
	80
	0

	
	
	3
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	
	
	20
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	
	
	38
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	CA_1A-3C-20A-38A
	CA_1A-3A
	1
	
	
	Yes
	Yes
	Yes
	Yes
	100
	0

	
	
	3
	See CA_3C Bandwidth combination set 0 in Table 5.6A.1-1
	
	

	
	
	20
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	
	
	38
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	CA_1A-3A-7A-38A
	CA_1A-3A
	1
	
	
	Yes
	Yes
	Yes
	Yes
	80
	0

	
	
	3
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	
	
	7
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	
	
	38
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	CA_1A-7A-8A-38A
	CA_1A-8A
	1
	
	
	Yes
	Yes
	Yes
	Yes
	70
	0

	
	
	7
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	
	
	8
	
	
	Yes
	Yes
	
	
	
	

	
	
	38
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	CA_3A-7A-8A-38A
	CA_3A-8A
	3
	
	
	Yes
	Yes
	Yes
	Yes
	70
	0

	
	
	7
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	
	
	8
	
	
	Yes
	Yes
	
	
	
	

	
	
	38
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	CA_1A-8A-20A-38A
	CA_1A-8A
	1
	
	
	Yes
	Yes
	Yes
	Yes
	70
	0

	
	
	8
	
	
	Yes
	Yes
	
	
	
	

	
	
	20
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	
	
	38
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	CA_3A-8A-20A-38A
	CA_3A-8A
	3
	
	
	Yes
	Yes
	Yes
	Yes
	70
	0

	
	
	8
	
	
	Yes
	Yes
	
	
	
	

	
	
	20
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	
	
	38
	
	
	Yes
	Yes
	Yes
	Yes
	
	



Table 1-3: 5 bands DL/2 bands UL CA configurations part of the WI
	E-UTRA CA configuration / Bandwidth combination set

	E-UTRA CA configuration
	Uplink CA 
configuration
	E-UTRA Bands
	1.4MHz
	3
MHz
	5
MH
z
	10 MH
z
	15 MHz
	20 MHz
	Maximum aggregated 
bandwidth [MHz]
	Bandwidth combination set

	CA_1A_3A_7A_8A_38A
	CA_1A-3A
CA_1A-8A
CA_3A-8A
	1
	
	
	Yes
	Yes
	Yes
	Yes
	90
	0

	
	
	3
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	
	
	7
	
	
	
	Yes
	Yes
	Yes
	
	

	
	
	8
	
	
	Yes
	Yes
	
	
	
	

	
	
	38
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	CA_1A_3A_8A_20A_38A
	CA_1A-3A
CA_1A-8A
CA_3A-8A
	1
	
	
	Yes
	Yes
	Yes
	Yes
	90
	0

	
	
	3
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	
	
	8
	
	
	Yes
	Yes
	
	
	
	

	
	
	20
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	
	
	38
	
	
	Yes
	Yes
	Yes
	Yes
	
	



This TR contains a general part and band specific combination part and the actual requirements are added to the corresponding technical specifications.
[bookmark: references][bookmark: _Toc81242740]2	References
The following documents contain provisions which, through reference in this text, constitute provisions of the present document.
-	References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.
-	For a specific reference, subsequent revisions do not apply.
-	For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.
[1]	3GPP TR 21.905: "Vocabulary for 3GPP Specifications".
[2]	3GPP TR 30.007: “Guideline on WI/SI for new Operating Bands”
[3]	3GPP TS 36.101: “Evolved Universal Terrestrial Radio Access (E-UTRA); User Equipment (UE) radio transmission and reception”
[4]		RP-201247, “New WID on Rel-17 LTE-A inter-band CA for x bands (x=3, 4, 5) DL with 2 bands UL”, LG Electronics”
[bookmark: definitions][bookmark: _Toc81242741]3	Definitions of terms, symbols and abbreviations
[bookmark: _Toc81242742]3.1	Terms
For the purposes of the present document, the terms given in 3GPP TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in 3GPP TR 21.905 [1].
Carrier aggregation: Aggregation of two or more component carriers in order to support wider transmission bandwidths. 
Channel bandwidth: The RF bandwidth supporting a single E-UTRA RF carrier with the transmission bandwidth configured in the uplink or downlink of a cell. The channel bandwidth is measured in MHz and is used as a reference for transmitter and receiver RF requirements.
[bookmark: _Toc436619009][bookmark: _Toc436619246][bookmark: _Toc451844176]Inter-band carrier aggregation: Carrier aggregation of component carriers in different operating bands.
Mixed intra-band and inter-band carrier aggregation: Carrier aggregation of component carriers in same operating band and different operating bands.
NOTE:	Carriers aggregated in each band can be contiguous or non-contiguous.
[bookmark: _Toc81242743]3.2	Symbols
For the purposes of the present document, the following symbols apply:
<symbol>	<Explanation>

[bookmark: _Toc81242744]3.3	Abbreviations
For the purposes of the present document, the abbreviations given in 3GPP TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in 3GPP TR 21.905 [1].

[bookmark: clause4][bookmark: _Toc81242745]4	Background
The present document is a technical report for LTE-A inter-band CA for x bands (x=3, 4, 5) DL with 2 bands UL under Rel-17 time frame and the document is divided into two different parts:
- 	General part: this part covers some common issues of x bands (x=3, 4, 5) DL with 2 bands UL regardless of band combinations 
- 	Specific band combination part:  this part covers each band combination of x bands (x=3, 4, 5) DL with 2 bands UL and its own specific issues independently from each other (i.e. one sub-clause is defined per band combination)
[bookmark: _Toc37066583][bookmark: _Toc81242746]4.1	TR Maintenance
A single company is responsible for introducing all approved TPs in the current TR, i.e. TR editor. However, it is the responsibility of the contact person of each band combination to ensure that the TPs related to the band combination have been implemented.
[bookmark: _Toc81242747]5	LTE-A inter-band CA for x bands DL with 2 bands UL: General part
[bookmark: _Toc81242748]5.1	UE RF part
[bookmark: _Toc81242749]5.1.1	UE general RF architecture
The UE RF architecture of the general part in TR 36.716-03-02 (Rel-16) can be reused to define Maximum Sensitivity Degradation (MSD) for LTE-A inter-band CA for x bands (x = 3, 4, 5) DL with 2 bands in Rel-17. This UE general RF architecture is for TDD-FDD Carrier Aggregation (CA) band combinations in Rel-17 and it only applies to LTE. Non-Standalone (NSA) DC/CA operation isn’t considered in this technical report.


Figure 5.1.1- 1 Example of UE RF architecture using cascaded diplexer
[bookmark: _Toc81242750]5.1.2	General treatment of ∆TIB and ∆RIB values
Additional insertion loss from LTE-A inter-band CA for x bands DL / 1 UL can be reused when new RF components are not necessary to be introduced. If there will be a need for introducing the new RF components, then more detail information shall be provided for a certain band combination.
[bookmark: _Toc81242751]5.1.3	Fallback CA mode and mandatory support of all paired 2 UL CA configurations
Based on the agreed Way forward (R4-168853) in Rel-14, fallback CA mode has been defined by RAN4.
[bookmark: _Toc81242752]5.1.4	General TX/RX requirements
[bookmark: _Toc81242753]5.1.4.1 Transmitter requirements
For dual uplink inter-band CA operation, transmitter requirements have been analyzed in TR36.860 and UEs supporting LTE-A inter-band CA for x bands (x= 3, 4, 5) DL with 2 bands UL can apply the common Tx requirements in Table 5.1.4.1-1.
Table 5.1.4.1-1: UE RF TX requirements for dual uplink inter-band CA
	Section / Clause in TS36.101
	Description

	5.6A.1
	Channel bandwidths per operating band for CA

	6.2.2A
	UE maximum output power for CA

	6.2.5A
	Configured transmitted Power for CA 

	6.3.2A
	UE Minimum output power for CA

	6.3.3A
	UE Transmit OFF power for CA

	6.3.4A
	ON/OFF time mask for CA

	6.3.5A
	Power control for CA

	6.5.1A
	Frequency error for CA

	6.5.2A
	Transmit modulation quality for CA

	6.6.1A
	Occupied bandwidth for CA

	6.6.2.1A
	Spectrum emission mask for CA

	6.6.2.3
	Adjacent Channel Leakage Ratio

	6.6.3.1A
	Spurious Emission for CA 

	6.6.3.2A
	Spurious emission band UE co-existence for CA

	6.7.1A
	Transmit intermodulation for CA



[bookmark: _Toc81242754]5.1.4.2 Receiver requirements
Like the transmitter requirements in the section 5.1.4.1, receiver requirements have been analysed in TR36.860 for dual uplink inter-band CA operation and additional requirements of UE RF receiver for LTE-A inter-band CA for x bands (x = 3, 4, 5) DL with 2 bands UL can be found in Table 5.1.4.2-1. For some band combinations that are related to x bands (x = 3, 4, 5) DL with 2 bands UL without self-interference problem, the same requirements of x bands DL/ 1 bands UL CA can be reused. The requirements (out-of-band blocking and spurious response) of 2 bands DL / 2 bands UL can be covered by applying the test method of one uplink (i.e. single carrier LTE and 2 bands DL / 1 band UL CA. Therefore, there will be no required to test the requirements (out-of-band blocking and spurious response) for x bands DL with 2 bands UL. Only REFSENS test will be required when all x bands DL and 2 bands UL are activated at the same time. Lastly, a new MSD value shall be defined for a band combination which has self-interference problem when two uplinks are activated.
Table 5.1.4.2-1: UE RF Rx requirements for dual uplink inter-band CA
	Section / Clause in TS36.101
	Description
	Comments

	7.3.1A
	Reference sensitivity for CA
	Need to be tested for all x bands DL/ 2 bands UL

	7.6.2.1A
	Out-of-band blocking for CA
	No need to be tested for x bands DL/ 2 bands UL

	7.7.1A
	Spurious response for CA
	No need to be tested for x bands DL/ 2 bands UL



5.1.5	Summary of interference studies
Table 5.1.5-1 summarizes a result of self-interference studies of proposed LTE-A inter-band CA combination for 3 bands DL with 2 bands UL in Rel-17.
Table 5.1.5-1: Summary of the self-interference studies for 3 bands DL with 2 bands UL
	Downlink 
CA configuration
	Uplink 
CA configuration
	Harmonic
relation to 3rd band 
without uplink
	IMD to 3rd band 
without uplink
	Interference due to small frequency separation
	MSD
(Maximum Sensitivity Degradation)

	CA_3C-7A-8A
	CA_3A-8A
	3rd harmonic
	2nd and 3rd IMDs
	-
	No need to study for harmonic and IMD impacts since they have been already analyzed in TS36.101.

	CA_1A-3C-38A
	CA_1A-3A
	-
	-
	Yes
	Close proximity issue was already covered in Table 7.3.1A-0bA in TS 36.101.

	CA_3C-8A-38A
	CA_3A-8A
	-
	2nd and 3rd IMDs
	-
	No need to study for IMD impacts since they have been already analyzed in TS36.101.

	CA_1A-3C-20A
	CA_1A-3A
	-
	-
	Yes
	Close proximity issue was already covered in Table 7.3.1A-0bA in TS 36.101.

	CA_3A-8A-20A CA_3C-8A-20A
	CA_3A-8A
	-
	2nd , 4th and 5th IMDs
	-
	 MSD (27dB) for 2nd IMD can follow from DC_3A-20A_n8A in TS38.101-3

	CA_1A-8A-20A
	CA_1A-8A
	-
	4th IMD
	-
	 MSD (11.5dB) for 4th IMD can follow from DC_1A-20A_n8A in TS38.101-3

	CA_1A-8A-38A
	CA_1A-8A
	-
	-
	-
	-

	CA_1A-20A-38A
	CA_1A-20A
	3rd harmonic from B20 fall into B38
	-
	-
	Harmonic issue already solved in CA_20A-38A

	CA_3A-20A-38A
	CA_3A-20A
	3rd harmonic from B20 fall into B38
	2nd & 3rd  IMDs
	-
	- Harmonic issue already solved in CA_20A-38A 
- 28.4dB MSD level for 2nd IMD by UL_CA_3A-20A which was proposed in R4-2112925



Table 5.1.5-2 summarizes a result of self-interference studies of proposed LTE-A inter-band CA combination for 4 bands DL with 2 bands UL in Rel-17.
Table 5.1.5-2: Summary of the self-interference studies for 4 bands DL with 2 bands UL
	Downlink 
CA configuration
	Uplink 
CA configuration
	Harmonic
relation to 3rd band 
without uplink
	Intermodulation to 3rd band 
without uplink
	Interference due to small frequency separation
	MSD
(Maximum Sensitivity Degradation)

	CA_1A-3C-7A-8A
	CA_1A-3A
	-
	-
	Yes
	Close proximity issue was already covered in Table 7.3.1A-0bA in TS 36.101.

	
	CA_1A-8A
	2nd harmonic impact from B8 to B3 and B7
	-
	-
	No need to study for harmonic impacts since they have been already analyzed in TS36.101.

	
	CA_3A-8A
	3rd harmonic impact from B8 to B7
	2nd and 3rd IMDs in B7
	-
	- No need to study for harmonic impacts since they have been already analyzed in TS36.101.
- 2nd and 3rd IMD problems have been already covered in CA_3A-7A-8A/CA_3A-8A.

	CA_1A-3C-8A-38A
	CA_1A-3A
	-
	-
	Yes
	Close proximity issue was already covered in Table 7.3.1A-0bA in TS 36.101.

	
	CA_1A-8A
	2nd harmonic impact from B8 to B3
	-
	-
	No need to study for harmonic impacts since they have been already analyzed in TS36.101.

	
	CA_3A-8A
	-
	2nd and 3rd IMDs in  B38
	-
	2nd and 3rd IMD problems have been already covered in CA_3A-8A-38A/CA_3A-8A.

	CA_1A-3A-8A-20A,
CA_1A-3C-8A-20A
	CA_1A-3A
	-
	-
	Yes
	Close proximity issue was already covered in Table 7.3.1A-0bA in TS 36.101.

	
	CA_1A-8A
	2nd harmonic impact from B8 to B3
	4th IMD in B20 
	-
	- No need to study for harmonic impacts since they have been already analyzed in TS36.101.

	
	CA_3A-8A
	-
	2nd and 5th IMDs in B20 
	-
	The MSD will study for IMD impacts in in lower order DL_CA_3A-8A-20A with UL_CA_3A-8A

	CA_1A-3A-20A-38A,
CA_1A-3C-20A-38A
	CA_1A-3A
	-
	-
	Yes
	Close proximity issue was already covered in Table 7.3.1A-0bA in TS 36.101.

	CA_1A-3A-7A-38A
	CA_1A-3A
	-
	-
	Yes
	Close proximity issue was already covered in Table 7.3.1A-0bA in TS 36.101.

	CA_1A-7A-8A-38A
	CA_1A-8A
	3rd harmonic impact from B8 to B7
	-
	-
	No need to study for harmonic impacts since they have been already analyzed in TS36.101. 

	CA_3A-7A-8A-38A
	CA_3A-8A
	3rd harmonic impact from B8 to B7
	2nd and 3rd IMDs in B7,
2nd and 3rd IMDS in B38
	-
	- No need to study for harmonic impacts since they have been already analyzed in TS36.101.
- All IMD problems have been already covered in CA_3A-7A-8A/CA_3A-8A and CA_3A-8A-38A/CA_3A-8A.

	CA_1A-8A-20A-38A
	CA_1A-8A
	-
	4th IMD 
in B20
	-
	The MSD will be covered in lower order DL_CA_1A-8A-20A with UL_CA_1A-8A

	CA_3A-8A-20A-38A
	CA_3A-8A
	-
	2nd and 5th IMDs in B20,
2nd and 3rd IMDs in B38
	-
	- The MSD for 2nd and 5th IMD problems will be covered in lower order DL_CA_3A-8A-20A with UL_CA_3A-8A.
- 2nd and 3rd IMD problems have been already covered in CA_3A-8A-38A/CA_3A-8A. 

	CA_3A-7A-20A-38A
	CA_3A-20A
	3rd harmonic from B20 into B38
	2nd IMD into B7 & B38, 3rd IMD into B7 & B38
	-
	- The 2nd IMD already covered in DL_CA_3A-7A-20A with UL_CA_3A-20A.
Also follow same MSD of DL_CA_3A-7A-20A for CA_3A-20A-38A

	CA_1A-7A-20A-38A
	CA_1A-20A
	3rd harmonic from B20 into B38
	-
	-
	- No need to study for harmonic impacts since they have been already analyzed in TS36.101.



Table 5.1.5-3 summarizes a result of self-interference studies of proposed LTE-A inter-band CA combination for 5 bands DL with 2 bands UL in Rel-17.
Table 5.1.5-3: Summary of the self-interference studies for 5 bands DL with 2 bands UL
	Downlink 
CA configuration
	Uplink 
CA configuration
	Harmonic
relation to 3rd band 
without uplink
	IMD to 3rd band 
without uplink
	Interference due to small frequency separation
	MSD
(Maximum Sensitivity Degradation)

	CA_1A-3A-7A-8A-38A
	CA_1A-3A
	-
	-
	Yes
	Close proximity issue was already covered in Table 7.3.1A-0bA in TS 36.101.

	
	CA_1A-8A
	2nd harmonic impact from B8 to B3 and 3rd harmonic impact from B8 to B7
	-
	-
	- No need to study for harmonic impacts since they have been already analyzed in TS36.101.

	
	CA_3A-8A
	3rd harmonic impact from B8 to B7
	2nd IMD in B7,
 3rd IMD in B38 
	-
	- No need to study for harmonic impacts since they have been already analyzed in TS36.101.
- All IMD problems have been already covered in CA_3A-7A-8A/CA_3A-8A and CA_3A-8A-38A/CA_3A-8A.

	CA_1A-3A-8A-20A-38A
	CA_1A-3A
	-
	-
	Yes
	Close proximity issue was already covered in Table 7.3.1A-0bA in TS 36.101.

	
	CA_1A-8A
	2nd harmonic impact from B8 to B3
	4th IMD 
in B20
	-
	- No need to study for harmonic impacts since they have been already analyzed in TS36.101.
- MSD for IMD impacts will be covered in DL_CA_1A-8A-20A with UL_CA_1A-8A.

	
	CA_3A-8A
	-
	2nd and 5th IMDs in B20, 2nd and
3rd IMDs in B38,
	-
	- 2nd and 5th IMD problems for CA_3A-8A-20A/CA_3A-8A need to be studied.
- 2nd and 3rd IMD problems have been already covered in CA_3A-8A-38A/CA_3A-8A.

	CA_1A-3A-7A-20A-38A
	CA_1A-3A
	
	-
	Yes
	Close proximity issue was already covered in Table 7.3.1A-0bA in TS 36.101.

	
	CA_1A-20A
	3rd harmonic from B20 into B38
	-
	-
	- No need to study for harmonic impacts since they have been already analyzed in TS36.101.

	
	CA_3A-20A
	3rd harmonic from B20 into B38
	2nd & 3rd IMD into B7 & B38
	-
	- No need to study for harmonic impacts since they have been already analyzed in TS36.101.
- These IMD issues are already covered in lower fallback mode.



According to Table 5.1.5.1, 5.1.5.2, and 5.1.5.3, it is proposed to define the following REFSENS exceptions and test configurations in the core specifications for 3 bands DL with 2 bands UL CA combinations that have some IMD issues.
Table 5.1.5.4 REFSENS exception and test configuration for proposed 3 bands DL with 2 bands UL CA combination in Rel-17
	E-UTRA band/ Channel bandwidth / NRB / Duplex mode 

	E-UTRA CA
DL Configuration
	E-UTRA CA
UL Configuration
	E-UTRA band
	UL Fc 
(MHz)
	UL BW 
(MHz)
	UL 
CLRB
	DL Fc (MHz)
	DL BW
(MHz)
	MSD 
(dB)
	Duplex mode
	Source of IMD

	CA_1A-8A-20A
	CA_1A-8A
	1
	1925
	5
	25
	2115
	5
	N/A
	FDD
	N/A

	
	
	8
	910
	5
	25
	955
	5
	
	
	

	
	
	20
	846
	5
	25
	805
	5
	11.5
	
	IMD4

	CA_3A-8A-20A
	CA_3A-8A
	3
	1720
	5
	25
	1815
	5
	N/A
	FDD
	N/A

	
	
	8
	910
	5
	25
	955
	5
	
	
	

	
	
	20
	851
	5
	25
	810
	5
	27.0
	
	IMD2




[bookmark: _Toc81242755]5.2	RRM part
[Editor Note] It will be updated in future

[bookmark: _Toc81242756]6	LTE-A inter-band CA for 3 bands DL with 2 bands UL: Specific Band Combination Part
[bookmark: _Toc46227209][bookmark: _Toc46226929][bookmark: _Toc42535398][bookmark: _Toc42519367][bookmark: _Toc19092998][bookmark: _Toc9535569][bookmark: _Toc533081874][bookmark: _Toc521074597][bookmark: _Toc488235552][bookmark: _Toc81242757]6.1	LTE-A inter-band CA: Band 1 and Band 8 and Band 38 DL with 2 bands UL
[bookmark: _Toc46227210][bookmark: _Toc46226930][bookmark: _Toc42535399][bookmark: _Toc42519368][bookmark: _Toc19092999][bookmark: _Toc9535570][bookmark: _Toc533081875][bookmark: _Toc496637839][bookmark: _Toc81242758]6.1.1	List of specific combination issues
[bookmark: _Toc46227211][bookmark: _Toc46226931][bookmark: _Toc42535400][bookmark: _Toc42519369][bookmark: _Toc19093000][bookmark: _Toc9535571][bookmark: _Toc533081876][bookmark: _Toc496637840][bookmark: _Toc81242759]6.1.1.1	Channel bandwidths per operating band for CA
Table 6.1.1.1-1: CA configurations under study
	E-UTRA CA configuration / Bandwidth combination set

	E-UTRA CA Configuration
	Uplink CA configurations
	E-UTRA Bands
	1.4
MHz
	3
MHz
	5
MHz
	10
MHz
	15
MHz
	20
MHz
	Maximum aggregated bandwidth
[MHz]
	Bandwidth combination set

	CA_1A-8A-38A
	CA_1A-8A 
	1
	
	
	Yes
	Yes
	Yes
	Yes
	50
	0

	
	
	8
	
	
	Yes
	Yes
	
	
	
	

	
	
	38
	
	
	Yes
	Yes
	[bookmark: OLE_LINK80][bookmark: OLE_LINK81]Yes
	Yes
	
	



[bookmark: _Toc496637841][bookmark: _Toc46227212][bookmark: _Toc46226932][bookmark: _Toc42535401][bookmark: _Toc42519370][bookmark: _Toc19093001][bookmark: _Toc9535572][bookmark: _Toc533081877][bookmark: _Toc81242760]6.1.1.2	Co-existence studies for LTE-A UL CA_1A-8A and DL CA_1A-3A-38A
For 2UL / 3DL own receiver desensitization study 2nd and 3rd order harmonics and 2nd, 3rd, 4th and 5th order intermodulation products were calculated and presented in Table 6.1.1.2-1
Table 6.1.1.2-1: Harmonic and IMD analysis for UL_CA_1A-8A
	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency (MHz)
	1920
	1980
	880
	915

	2nd harmonics frequency limits
	2*fx_low
	2*fx_high
	2* fy_low
	2* fy_high

	2nd harmonics frequency limits (MHz) 
	3840
	3960
	1760
	1830

	3rd harmonics frequency limits
	3*fx_low
	3*fx_high
	3* fy_low
	3* fy_high

	3rd harmonics frequency limits (MHz)
	5760
	5940
	2640
	2745

	2nd order IMD products
	|fy_low – fx_high|
	|fy_high – fx_low|
	|fy_low + fx_low|
	|fy_high + fx_high|

	IMD frequency limits (MHz)
	1100
	1005
	2800
	2895

	Two-tone 3rd order IMD products
	|2*fx_low – fy_high|
	|2*fx_high – fy_low|
	|2*fy_low – fx_high|
	|2*fy_high – fx_low|

	IMD frequency limits (MHz)
	2925
	3080
	220
	90

	Two-tone 3rd order IMD products
	|2*fx_low + fy_low|
	|2*fx_high + fy_high|
	|2*fy_low + fx_low|
	|2*fy_high + fx_high|

	IMD frequency limits (MHz)
	4720
	4875
	3680
	3810

	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)
	4845
	5060
	660
	825

	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)
	6640
	6855
	4560
	4725

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

	IMD frequency limits (MHz)
	2010
	2200
	5600
	5790

	Two-tone 5th order IMD products
	|fx_low – 4*fy_high|
	|fx_high – 4*fy_low|
	|fy_low – 4*fx_high|
	|fy_high – 4*fx_low|

	IMD frequency limits (MHz)
	1740
	1540
	7040
	6765

	Two-tone 5th order IMD products
	|2*fx_low - 3*fy_high|
	|2*fx_high - 3*fy_low|
	|2*fy_low - 3*fx_high|
	|2*fy_high -3*fx_low|

	IMD frequency limits (MHz)
	1095
	1320
	4180
	3930

	Two-tone 5th order IMD products
	|fx_low + 4*fy_low|
	|fx_high + 4*fy_high|
	|fy_low + 4*fx_low|
	|fy_high + 4*fx_high|

	IMD frequency limits (MHz)
	5440
	5640
	8560
	8835

	Two-tone 5th order IMD products
	|2*fx_low + 3*fy_low|
	|2*fx_high + 3*fy_high|
	|2*fy_low + 3*fx_low|
	|2*fy_high + 3*fx_high|

	IMD frequency limits (MHz)
	6480
	6705
	7520
	7770



Based on Table 6.1.1.2-1, no IMD products by Band 1 and Band 8 falls into the own Rx frequency of Band 38. 
[bookmark: _Toc46227213][bookmark: _Toc46226933][bookmark: _Toc42535402][bookmark: _Toc42519371][bookmark: _Toc19093002][bookmark: _Toc9535573][bookmark: _Toc533081878][bookmark: _Toc496637844][bookmark: _Toc81242761]6.1.1.3	MSD
When uplink CA configurations CA_1A-8A is paired with downlink CA configuration CA_1A-8A-38A, there is no MSD requirements
[bookmark: _Toc46227214][bookmark: _Toc46226934][bookmark: _Toc42535403][bookmark: _Toc42519372][bookmark: _Toc19093003][bookmark: _Toc9535574][bookmark: _Toc533081879][bookmark: _Toc496637845][bookmark: _Toc81242762]6.1.1.4	∆TIB and ∆RIB values
The same requirements of lower order combination which are specified in TS36.101 can be applied.

[bookmark: _Toc81242763]6.2	LTE-A inter-band CA: Band 3 and Band 8 and Band 20 DL with 2 bands UL
[bookmark: _Toc81242764]6.2.1	List of specific combination issues
[bookmark: _Toc81242765]6.2.1.1	Channel bandwidths per operating band for CA
Table 6.2.1.1-1: CA configurations under study
	E-UTRA CA configuration / Bandwidth combination set

	E-UTRA CA Configuration
	Uplink CA configurations
	E-UTRA Bands
	1.4
MHz
	3
MHz
	5
MHz
	10
MHz
	15
MHz
	20
MHz
	Maximum aggregated bandwidth
[MHz]
	Bandwidth combination set

	CA_3A-8A-20A
	CA_3A-8A 
	3
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	50
	0

	
	
	8
	Yes
	Yes
	Yes
	Yes
	
	
	
	

	
	
	20
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	CA_3C-8A-20A
	CA_3A-8A 
	3
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	70
	0

	
	
	8
	Yes
	Yes
	Yes
	Yes
	
	
	
	

	
	
	20
	
	
	Yes
	Yes
	Yes
	Yes
	
	



[bookmark: _Toc81242766]6.2.1.2	Co-existence studies for LTE-A UL CA_3A-8A and DL CA_3A-8A-20A
For 2UL / 3DL own receiver desensitization study 2nd and 3rd order harmonics and 2nd, 3rd, 4th and 5th order intermodulation products were calculated and presented in Table 6.2.1.2-1
Table 6.2.1.2-1: Harmonic and IMD analysis for UL_CA_3A-8A
	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency (MHz)
	880
	915
	1710
	1785

	2nd harmonics frequency limits
	2*fx_low
	2*fx_high
	2* fy_low
	2* fy_high

	2nd harmonics frequency limits (MHz) 
	1760
	1830
	3420
	3570

	3rd harmonics frequency limits
	3*fx_low
	3*fx_high
	3* fy_low
	3* fy_high

	3rd harmonics frequency limits (MHz)
	2640
	2745
	5130
	5355

	2nd order IMD products
	|fy_low – fx_high|
	|fy_high – fx_low|
	|fy_low + fx_low|
	|fy_high + fx_high|

	IMD frequency limits (MHz)
	795
	905
	2590
	2700

	Two-tone 3rd order IMD products
	|2*fx_low – fy_high|
	|2*fx_high – fy_low|
	|2*fy_low – fx_high|
	|2*fy_high – fx_low|

	IMD frequency limits (MHz)
	25
	120
	2505
	2690

	Two-tone 3rd order IMD products
	|2*fx_low + fy_low|
	|2*fx_high + fy_high|
	|2*fy_low + fx_low|
	|2*fy_high + fx_high|

	IMD frequency limits (MHz)
	3470
	3615
	4300
	4485

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

	IMD frequency limits (MHz)
	855
	1035
	4215
	4475

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

	IMD frequency limits (MHz)
	4350
	4530
	6010
	6270

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

	IMD frequency limits (MHz)
	1810
	1590
	5180
	5400

	Two-tone 5th order IMD products
	|fx_low – 4*fy_high| 
	|fx_high – 4*fy_low|
	|fy_low – 4*fx_high|
	|fy_high – 4*fx_low|

	IMD frequency limits (MHz)
	6260
	5925
	1950
	1735

	Two-tone 5th order IMD products
	|fx_low + 4*fy_low|
	|fx_high + 4*fy_high|
	|fy_low + 4*fx_low|
	|fy_high + 4*fx_high|

	IMD frequency limits (MHz)
	7720
	8055
	5230
	5445

	Two-tone 5th order IMD products
	|2*fx_low – 3*fy_high|
	|2*fx_high – 3*fy_low|
	|2*fy_low – 3*fx_high|
	|2*fy_high – 3*fx_low|

	IMD frequency limits (MHz)
	3595
	3300
	675
	930

	Two-tone 5th order IMD products
	|2*fx_low + 3*fy_low|
	|2*fx_high + 3*fy_high|
	|2*fy_low + 3*fx_low|
	|2*fy_high + 3*fx_high|

	IMD frequency limits (MHz)
	6890
	7185
	6060
	6315



Based on Table 6.2.1.2-1, the 2nd harmonics of Band 8, 4th & 5th IMDs fall into the own Rx frequency of Band 3. And also the 4th & 5th IMDs fall into the own Rx frequency of Band 8. The 5th IMD falls into the own Rx frequency of Band 20. 

[bookmark: _Toc81242767]6.2.1.3	MSD
When uplink CA_3A_8A is paired with downlink CA_3A-8A-20A, the 2nd order IMD and 5th order IMD product by band 3 and band 8 falls into the own Rx frequency band 20. The MSD for 2nd IMD can be reused from DC_3A-20A_n8A. The 5th IMD do not defined in TS36.101.
Table 6.2.1.3-1: MSD summary for 2UL 3DL CA_3A-8A-20A
	E-UTRA Band / Channel bandwidth / NRB / Duplex mode

	EUTRA CA
DL Configuration
	EUTRA CA
UL Configuration
	EUTRA band
	UL Fc 
(MHz)
	UL BW 
(MHz)
	UL 
CLRB
	DL Fc (MHz)
	DL BW
(MHz)
	MSD 
(dB)
	Duplex mode
	Source of IMD

	CA_3A-8A-20A
	CA_3A-8A
	3
	17201780
	5
	25
	18151875
	5
	N/A
	FDD
	IMD2

	
	
	8
	910885
	5
	25
	955930
	5
	
	
	

	
	
	20
	851840
	5
	25
	810
	5
	27.0
	
	



When uplink CA_3A_8A is paired with downlink CA_3A-8A-20A, the 4th & 5th order IMD product by band 3 and band 8 falls into the own Rx frequency band 3 and band 8. It has been solved by fall-back combination CA_3A_8A.

[bookmark: _Toc81242768]6.2.1.4	∆TIB and ∆RIB values
For CA_3A-8A-20A, the TIB,c and RIB,c values are shown in table 6.2.1.4-1 and in table 6.2.1.4-2.
Table 6.2.1.4-1: TIB,c
	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c [dB]

	CA_3A-8A-20A
	3
	0.3

	
	8
	0.4

	
	20
	0.4



Table 6.2.1.4-2: RIB,c
	Inter-band CA Configuration
	E-UTRA Band
	ΔRIB,c [dB]

	CA_3A-8A-20A
	3
	0

	
	8
	0

	
	20
	0




[bookmark: _Toc81242769] 6.3	LTE-A inter-band CA: Band 1 and Band 8 and Band 20 DL with 2 bands UL
[bookmark: _Toc81242770]6.3.1	List of specific combination issues
[bookmark: _Toc81242771]6.3.1.1	Channel bandwidths per operating band for CA
Table 6.3.1.1-1: CA configurations under study
	E-UTRA CA configuration / Bandwidth combination set

	E-UTRA CA Configuration
	Uplink CA configurations
	E-UTRA Bands
	1.4
MHz
	3
MHz
	5
MHz
	10
MHz
	15
MHz
	20
MHz
	Maximum aggregated bandwidth
[MHz]
	Bandwidth combination set

	CA_1A-8A-20A
	CA_1A-8A 
	1
	
	
	Yes
	Yes
	Yes
	Yes
	50
	0

	
	
	8
	Yes
	Yes
	Yes
	Yes
	
	
	
	

	
	
	20
	
	
	Yes
	Yes
	Yes
	Yes
	
	



[bookmark: _Toc81242772]6.3.1.2	Co-existence studies for LTE-A UL CA_1A-8A and DL CA_1A-8A-20A
For 2UL / 3DL own receiver desensitization study 2nd and 3rd order harmonics and 2nd, 3rd, 4th and 5th order intermodulation products were calculated and presented in Table 6.3.1.2-1
Table 6.3.1.2-1: Harmonic and IMD analysis for UL_CA_1A-8A
	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency (MHz)
	1920
	1980
	880
	915

	2nd harmonics frequency limits
	2*fx_low
	2*fx_high
	2* fy_low
	2* fy_high

	2nd harmonics frequency limits (MHz) 
	3840
	3960
	1760
	1830

	3rd harmonics frequency limits
	3*fx_low
	3*fx_high
	3* fy_low
	3* fy_high

	3rd harmonics frequency limits (MHz)
	5760
	5940
	2640
	2745

	2nd order IMD products
	|fy_low – fx_high|
	|fy_high – fx_low|
	|fy_low + fx_low|
	|fy_high + fx_high|

	IMD frequency limits (MHz)
	1100
	1005
	2800
	2895

	Two-tone 3rd order IMD products
	|2*fx_low – fy_high|
	|2*fx_high – fy_low|
	|2*fy_low – fx_high|
	|2*fy_high – fx_low|

	IMD frequency limits (MHz)
	2925
	3080
	220
	90

	Two-tone 3rd order IMD products
	|2*fx_low + fy_low|
	|2*fx_high + fy_high|
	|2*fy_low + fx_low|
	|2*fy_high + fx_high|

	IMD frequency limits (MHz)
	4720
	4875
	3680
	3810

	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)
	4845
	5060
	660
	825

	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)
	6640
	6855
	4560
	4725

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

	IMD frequency limits (MHz)
	2010
	2200
	5600
	5790

	Two-tone 5th order IMD products
	|fx_low – 4*fy_high|
	|fx_high – 4*fy_low|
	|fy_low – 4*fx_high|
	|fy_high – 4*fx_low|

	IMD frequency limits (MHz)
	1740
	1540
	7040
	6765

	Two-tone 5th order IMD products
	|2*fx_low - 3*fy_high|
	|2*fx_high - 3*fy_low|
	|2*fy_low - 3*fx_high|
	|2*fy_high -3*fx_low|

	IMD frequency limits (MHz)
	1095
	1320
	4180
	3930

	Two-tone 5th order IMD products
	|fx_low + 4*fy_low|
	|fx_high + 4*fy_high|
	|fy_low + 4*fx_low|
	|fy_high + 4*fx_high|

	IMD frequency limits (MHz)
	5440
	5640
	8560
	8835

	Two-tone 5th order IMD products
	|2*fx_low + 3*fy_low|
	|2*fx_high + 3*fy_high|
	|2*fy_low + 3*fx_low|
	|2*fy_high + 3*fx_high|

	IMD frequency limits (MHz)
	6480
	6705
	7520
	7770



Based on Table 6.3.1.2-1, 4th IMD products by Band 1 and Band 8 falls into the own Rx frequency of Band 1 and Band 20. 
[bookmark: _Toc81242773]6.3.1.3	MSD
When uplink CA_1A_8A is paired with downlink CA_1A-8A-20A, the 4th order IMD product by band 1 and band 8 falls into the own Rx frequency band 20. The MSD for 4th IMD can be used from DC_1A-20A_n8A.
Table 6.3.1.3-1: MSD summary for 2UL 3DL CA_1A-8A-20A
	E-UTRA Band / Channel bandwidth / NRB / Duplex mode

	EUTRA CA
DL Configuration
	EUTRA CA
UL Configuration
	EUTRA band
	UL Fc 
(MHz)
	UL BW 
(MHz)
	UL 
CLRB
	DL Fc (MHz)
	DL BW
(MHz)
	MSD 
(dB)
	Duplex mode
	Source of IMD

	CA_1A-8A-20A
	CA_1A-8A
	1
	19251930
	5
	25
	21152130
	5
	N/A
	FDD
	IMD4

	
	
	8
	910885
	5
	25
	955930
	5
	
	
	

	
	
	20
	846840
	5
	25
	805810
	5
	11.5
	
	



When uplink CA_1A_8A is paired with downlink CA_1A-8A-20A, the 4th order IMD product by band 1 and band 8 falls into the own Rx frequency band 1. It has been solved by fallback combination CA_1A_8A.

[bookmark: _Toc81242774]6.3.1.4	∆TIB and ∆RIB values
For CA_1A-8A-20A, the TIB,c and RIB,c values are shown in table 6.3.1.4-1 and in table 6.3.1.4-2.
Table 6.3.1.4-1: TIB,c
	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c [dB]


	CA_1A-8A-20A
	1
	0.3

	
	8
	0.3

	
	20
	0.4



Table 6.3.1.4-2: RIB,c
	Inter-band CA Configuration
	E-UTRA Band
	ΔRIB,c [dB]


	CA_1A-8A-20A
	1
	0

	
	8
	0

	
	20
	0



[bookmark: _Toc81242775]6.4		LTE-A inter-band CA: Band 1 and Band 20 and Band 38 DL with 2 bands UL
[bookmark: _Toc81242776]6.4.1	List of specific combination issues
[bookmark: _Toc81242777]6.4.1.1	Channel bandwidths per operating band for CA
Table 6.4.1.1-1: CA configurations under study
	E-UTRA CA configuration / Bandwidth combination set

	E-UTRA CA Configuration
	Uplink CA configurations
	E-UTRA Bands
	1.4
MHz
	3
MHz
	5
MHz
	10
MHz
	15
MHz
	20
MHz
	Maximum aggregated bandwidth
[MHz]
	Bandwidth combination set

	CA_1A-20A-38A
	CA_1A-20A 
	1
	
	
	Yes
	Yes
	Yes
	Yes
	60
	0

	
	
	20
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	
	
	38
	
	
	Yes
	Yes
	Yes
	Yes
	
	



[bookmark: _Toc81242778]6.4.1.2	Co-existence studies for LTE-A UL CA_1A-20A and DL CA_1A-20A-38A
For 2UL / 3DL own receiver desensitization study 2nd, 3rd, 4th and 5th order intermodulation products were calculated and presented in Table 6.4.1.2-1
Table 6.4.1.2-1: Harmonic and IMD analysis for UL_CA_1A-20A
	UL frequency
	fx_low
	fx_high
	fy_low
	fy_high

	
	1920
	1980
	832
	862

	2nd harmonic products
	3840
	3960
	1664
	1724

	3rd harmonic products
	5760
	5940
	2496
	2586

	4th harmonic products
	7680
	7920
	3328
	3448

	5th harmonic products
	9600
	9900
	4160
	4310

	2nd order IMD products
	|fy_low-fx_high|
	|fy_high-fx_low|
	|fy_low+fx_low|
	|fy_high+fx_high|

	IMD frequency limits (MHz)
	1148
	1058
	2752
	2842

	Two-tone 3rd order IMD products
	|fy_high – 2*fx_low|
	|fy_low – 2*fx_high|
	|2*fy_low – fx_high|
	|2*fy_high – fx_low|

	IMD frequency limits (MHz)
	2978
	3128
	316
	196

	Two-tone 3rd order IMD products
	|2*fx_low + fy_low|
	|2*fx_high + fy_high|
	|2*fy_low + fx_low|
	|2*fy_high + fx_high|

	IMD frequency limits (MHz)
	4672
	4822
	3584
	3704

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

	IMD frequency limits (MHz)
	2116
	2296
	5504
	5684

	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)
	4898
	5108
	516
	666

	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)
	6592
	6802
	4416
	4506

	Two-tone 5th order IMD products
	|fx_low – 4*fy_high|
	|fx_high – 4*fy_low|
	|fy_low – 4*fx_high|
	|fy_high – 4*fx_low|

	IMD frequency limits (MHz)
	1528
	1348
	7088
	6818

	Two-tone 5th order IMD products
	|fx_low + 4*fy_low|
	|fx_high + 4*fy_high|
	|fy_low + 4*fx_low|
	|fy_high + 4*fx_high|

	IMD frequency limits (MHz)
	5248
	5428
	8512
	8782

	Two-tone 5th order IMD products
	|2*fx_low – 3*fy_high|
	|2*fx_high – 3*fy_low|
	|2*fy_low – 3*fx_high|
	|2*fy_high – 3*fx_low|

	IMD frequency limits (MHz)
	1254
	1464
	4276
	4036

	Two-tone 5th order IMD products
	|2*fx_low + 3*fy_low|
	|2*fx_high + 3*fy_high|
	|2*fy_low + 3*fx_low|
	|2*fy_high + 3*fx_high|

	IMD frequency limits (MHz)
	6336
	6546
	7424
	7664



Based on Table 6.4.1.2-1:
- no IMD products by Band 1 and Band 20  falls into the own Rx frequency of Band 38. 
- the 3rd harmonic of band 20 falls into the own Rx frequency of Band 38.
[bookmark: _Toc81242779]6.4.1.3	MSD
According to the co-existence studies as above, there is no MSD requirements caused by IMD when uplink CA configurations CA_1A-20A is paired with downlink CA configuration CA_1A-20A-38A.
For the harmonic MSD requirements, it have already been solved in the fallback combination of CA_20A-38A. Thus there are no additional MSD requirement for the uplink CA configurations CA_1A-20A paired with downlink CA configuration CA_1A-20A-38A.
[bookmark: _Toc81242780]6.4.1.4	∆TIB and ∆RIB values
The same requirements of lower order combination which are specified in TS36.101 can be applied.

[bookmark: _Toc81242781]6.5		LTE-A inter-band CA: Band 3 and Band 20 and Band 38 DL with 2 bands UL
[bookmark: _Toc81242782]6.5.1	List of specific combination issues
[bookmark: _Toc81242783]6.5.1.1	Channel bandwidths per operating band for CA
Table 6.5.1.1-1: CA configurations under study
	E-UTRA CA configuration / Bandwidth combination set

	E-UTRA CA Configuration
	Uplink CA configurations
	E-UTRA Bands
	1.4
MHz
	3
MHz
	5
MHz
	10
MHz
	15
MHz
	20
MHz
	Maximum aggregated bandwidth
[MHz]
	Bandwidth combination set

	CA_3A-20A-38A
	CA_3A-20A 
	3
	
	
	Yes
	Yes
	Yes
	Yes
	60
	0

	
	
	20
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	
	
	38
	
	
	Yes
	Yes
	Yes
	Yes
	
	



[bookmark: _Toc81242784]6.5.1.2	Co-existence studies for LTE-A UL CA_3A-20A and DL CA_3A-20A-38A
For 2UL / 3DL own receiver desensitization study 2nd, 3rd, 4th and 5th order intermodulation products were calculated and presented in Table 6.5.1.2-1
Table 6.5.1.2-1: Harmonic and IMD analysis for UL_CA_3A-20A
	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency
	1710
	1785
	832
	862

	2nd order harmonics frequency range (MHz)
	 2*fx_low
	2*fx_high
	2*fy_low
	2*fy_high

	2nd order harmonics frequency range (MHz)
	3420
	3570
	1664
	1724

	3rd  order harmonics frequency range (MHz)
	3*fx_low
	3*fx_high
	3*fy_low
	3*fy_high

	3rd order harmonics frequency range (MHz)
	5130
	5355
	2496
	2586

	2nd order IMD products
	|fy_low-fx_high|
	|fy_high-fx_low|
	|fy_low+fx_low|
	|fy_high+fx_high|

	IMD frequency limits (MHz)
	953
	848
	2542
	2647

	Two-tone 3rd order IMD products
	|fy_high – 2*fx_low|
	|fy_low – 2*fx_high|
	|2*fy_low – fx_high|
	|2*fy_high – fx_low|

	IMD frequency limits (MHz)
	2558
	2738
	121
	14

	Two-tone 3rd order IMD products
	|2*fx_low + fy_low|
	|2*fx_high + fy_high|
	|2*fy_low + fx_low|
	|2*fy_high + fx_high|

	IMD frequency limits (MHz)
	4252
	4432
	3374
	3509

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

	IMD frequency limits (MHz)
	1696
	1906
	5084
	5294

	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)
	4268
	4523
	711
	876

	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)
	5962
	6217
	4206
	4371

	Two-tone 5th order IMD products
	|fx_low – 4*fy_high|
	|fx_high – 4*fy_low|
	|fy_low – 4*fx_high|
	|fy_high – 4*fx_low|

	IMD frequency limits (MHz)
	1738
	1543
	6308
	5978

	Two-tone 5th order IMD products
	|fx_low + 4*fy_low|
	|fx_high + 4*fy_high|
	|fy_low + 4*fx_low|
	|fy_high + 4*fx_high|

	IMD frequency limits (MHz)
	5038
	5233
	7672
	8002

	Two-tone 5th order IMD products
	|2*fx_low – 3*fy_high|
	|2*fx_high – 3*fy_low|
	|2*fy_low – 3*fx_high|
	|2*fy_high – 3*fx_low|

	IMD frequency limits (MHz)
	834
	1074
	3691
	3406

	Two-tone 5th order IMD products
	|2*fx_low + 3*fy_low|
	|2*fx_high + 3*fy_high|
	|2*fy_low + 3*fx_low|
	|2*fy_high + 3*fx_high|

	IMD frequency limits (MHz)
	5916
	6156
	6794
	7079



Based on Table 6.5.1.2-1:
- IMD2, IMD3 produce caused by  CA_3_20 uplink may fall into own Rx of band 38.

[bookmark: _Toc81242785]6.5.1.3	MSD
According to co-existence studies, both IMD2 and IMD3 may fall into the Rx of band 38. Here we only define MSD caused by IMD2 for this band combination in table 6.5.1.3-1. For MSD caused by IMD3, Note 1 in the table is specified which is already existed in the Table 7.3.1A-0g in TS36.101-1.
Table 6.5.1.3-1: MSD summary for 2UL/3DL CA_3A-20A-38A
	E-UTRA Band / Channel bandwidth / NRB / Duplex mode
	Source of IMD

	EUTRA CA
	EUTRA CA
	EUTRA band
	UL Fc
	UL BW
	UL
	DL Fc
	DL BW
	MSD
	Duplex mode
	

	DL Configuration
	UL Configuration
	
	(MHz)
	(MHz)
	CLRB
	(MHz)
	(MHz)
	(dB)
	
	

	CA_3A-20A-38A
	CA_3A-20A 
	3
	1760
	5
	25
	1855
	5
	N/A
	FDD
	N/A

	
	
	20
	850
	5
	25
	809
	5
	N/A
	FDD
	N/A

	
	
	38
	2610
	5
	25
	2610
	5
	28.4
	TDD
	IMD21

	NOTE 1:	This band is subject to IMD3 also which MSD is not specified.



[bookmark: _Toc81242786]6.x.1.4	∆TIB and ∆RIB values
The same requirements of lower order combination which are specified in TS36.101 can be applied.


[bookmark: _Toc81242787]7	LTE-A inter-band CA for 4 bands DL with 2 bands UL: Specific Band Combination Part
[bookmark: _Toc81242788]7.1	LTE-A inter-band CA: Band 1 and Band 8 and Band 20 and Band 38 with 2 bands UL
[bookmark: _Toc81242789]7.1.1	List of specific combination issues
[bookmark: _Toc81242790]7.1.1.1	Channel bandwidths per operating band for CA
Table 7.1.1.1-1: CA configurations under study
	E-UTRA CA configuration / Bandwidth combination set

	E-UTRA CA Configuration
	Uplink CA configurations
	E-UTRA Bands
	1.4
MHz
	3
MHz
	5
MHz
	10
MHz
	15
MHz
	20
MHz
	Maximum aggregated bandwidth
[MHz]
	Bandwidth combination set

	CA_1A-8A-20A-38A
	CA_1A-8A 
	1
	
	
	Yes
	Yes
	Yes
	Yes
	70
	0

	
	
	8
	Yes
	Yes
	Yes
	Yes
	
	
	
	

	
	
	20
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	
	
	38
	
	
	Yes
	Yes
	Yes
	Yes
	
	



[bookmark: _Toc81242791]7.1.1.2	Co-existence studies for LTE-A UL CA_1A-8A and DL CA_1A-8A-20A-38A
For 2UL / 3DL own receiver desensitization study 2nd and 3rd order harmonics and 2nd, 3rd, 4th and 5th order intermodulation products were calculated and presented in Table 7.1.1.2-1
Table 7.1.1.2-1: Harmonic and IMD analysis for UL_CA_1A-8A
	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency (MHz)
	1920
	1980
	880
	915

	2nd harmonics frequency limits
	2*fx_low
	2*fx_high
	2* fy_low
	2* fy_high

	2nd harmonics frequency limits (MHz) 
	3840
	3960
	1760
	1830

	3rd harmonics frequency limits
	3*fx_low
	3*fx_high
	3* fy_low
	3* fy_high

	3rd harmonics frequency limits (MHz)
	5760
	5940
	2640
	2745

	2nd order IMD products
	|fy_low – fx_high|
	|fy_high – fx_low|
	|fy_low + fx_low|
	|fy_high + fx_high|

	IMD frequency limits (MHz)
	1100
	1005
	2800
	2895

	Two-tone 3rd order IMD products
	|2*fx_low – fy_high|
	|2*fx_high – fy_low|
	|2*fy_low – fx_high|
	|2*fy_high – fx_low|

	IMD frequency limits (MHz)
	2925
	3080
	220
	90

	Two-tone 3rd order IMD products
	|2*fx_low + fy_low|
	|2*fx_high + fy_high|
	|2*fy_low + fx_low|
	|2*fy_high + fx_high|

	IMD frequency limits (MHz)
	4720
	4875
	3680
	3810

	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)
	4845
	5060
	660
	825

	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)
	6640
	6855
	4560
	4725

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

	IMD frequency limits (MHz)
	2010
	2200
	5600
	5790

	Two-tone 5th order IMD products
	|fx_low – 4*fy_high|
	|fx_high – 4*fy_low|
	|fy_low – 4*fx_high|
	|fy_high – 4*fx_low|

	IMD frequency limits (MHz)
	1740
	1540
	7040
	6765

	Two-tone 5th order IMD products
	|2*fx_low - 3*fy_high|
	|2*fx_high - 3*fy_low|
	|2*fy_low - 3*fx_high|
	|2*fy_high -3*fx_low|

	IMD frequency limits (MHz)
	1095
	1320
	4180
	3930

	Two-tone 5th order IMD products
	|fx_low + 4*fy_low|
	|fx_high + 4*fy_high|
	|fy_low + 4*fx_low|
	|fy_high + 4*fx_high|

	IMD frequency limits (MHz)
	5440
	5640
	8560
	8835

	Two-tone 5th order IMD products
	|2*fx_low + 3*fy_low|
	|2*fx_high + 3*fy_high|
	|2*fy_low + 3*fx_low|
	|2*fy_high + 3*fx_high|

	IMD frequency limits (MHz)
	6480
	6705
	7520
	7770



Based on Table 7.1.1.2-1, 4th IMD products by Band 1 and Band 8 falls into the own Rx frequency of Band 1 and Band 20. 

[bookmark: _Toc81242792]7.1.1.3	MSD
When uplink CA configurations CA_1A-8A is paired with downlink CA configuration CA_1A-8A-20A-38A there are no additional analysis of MSD because it is solved in fallback band combination.

[bookmark: _Toc81242793]7.1.1.4	∆TIB and ∆RIB values
The same requirements of lower order combination which are specified in TS36.101 can be applied.

[bookmark: _Toc81242794]7.2	LTE-A inter-band CA: Band 1 and Band 3 and Band 20 and Band 38 DL with 2 bands UL
[bookmark: _Toc81242795]7.2.1	List of specific combination issues
[bookmark: _Toc81242796]7.2.1.1	Channel bandwidths per operating band for CA
Table 7.2.1.1-1: CA configurations under study
	E-UTRA CA configuration / Bandwidth combination set

	E-UTRA CA Configuration
	Uplink CA configurations
	E-UTRA Bands
	1.4
MHz
	3
MHz
	5
MHz
	10
MHz
	15
MHz
	20
MHz
	Maximum aggregated bandwidth
[MHz]
	Bandwidth combination set

	CA_1A-3A-20A-38A
	CA_1A-3A 
	1
	
	
	Yes
	Yes
	Yes
	Yes
	80
	0

	
	
	3
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	
	

	
	
	20
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	
	
	38
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	CA_1A-3C-20A-38A
	CA_1A-3A 
	1
	
	
	Yes
	Yes
	Yes
	Yes
	100
	0

	
	
	3
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	
	

	
	
	20
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	
	
	38
	
	
	Yes
	Yes
	Yes
	Yes
	
	



[bookmark: _Toc81242797]7.2.1.2	Co-existence studies for LTE-A UL CA_1A-3A and DL CA_1A-3A-20A-38A
For 2UL / 3DL own receiver desensitization study 2nd and 3rd order harmonics and 2nd, 3rd, 4th and 5th order intermodulation products were calculated and presented in Table 7.2.1.2-1
Table 7.2.1.2-1: Harmonic and IMD analysis for UL_CA_1A-3A
	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency (MHz)
	1920
	1980
	1710
	1785

	2nd harmonics frequency limits
	2*fx_low
	2*fx_high
	2* fy_low
	2* fy_high

	2nd harmonics frequency limits (MHz) 
	3840
	3960
	3420
	3570

	3rd harmonics frequency limits
	3*fx_low
	3*fx_high
	3* fy_low
	3* fy_high

	3rd harmonics frequency limits (MHz)
	5760
	5940
	5130
	5355

	2nd order IMD products
	|fy_low – fx_high|
	|fy_high – fx_low|
	|fy_low + fx_low|
	|fy_high + fx_high|

	IMD frequency limits (MHz)
	270
	135
	3630
	3765

	Two-tone 3rd order IMD products
	|2*fx_low – fy_high|
	|2*fx_high – fy_low|
	|2*fy_low – fx_high|
	|2*fy_high – fx_low|

	IMD frequency limits (MHz)
	2055
	2250
	1440
	1650

	Two-tone 3rd order IMD products
	|2*fx_low + fy_low|
	|2*fx_high + fy_high|
	|2*fy_low + fx_low|
	|2*fy_high + fx_high|

	IMD frequency limits (MHz)
	5550
	5745
	5340
	5550

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

	IMD frequency limits (MHz)
	3975
	4230
	3150
	3435

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

	IMD frequency limits (MHz)
	7470
	7725
	7050
	7335

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

	IMD frequency limits (MHz)
	270
	540
	7260
	7530

	Two-tone 5th order IMD products
	|fx_low – 4*fy_high|
	|fx_high – 4*fy_low|
	|fy_low – 4*fx_high|
	|fy_high – 4*fx_low|

	IMD frequency limits (MHz)
	5220
	4860
	6210
	5895

	Two-tone 5th order IMD products
	|fx_low + 4*fy_low|
	|fx_high + 4*fy_high|
	|fy_low + 4*fx_low|
	|fy_high + 4*fx_high|

	IMD frequency limits (MHz)
	8760
	9120
	9390
	9705

	Two-tone 5th order IMD products
	|2*fx_low – 3*fy_high|
	|2*fx_high – 3*fy_low|
	|2*fy_low – 3*fx_high|
	|2*fy_high – 3*fx_low|

	IMD frequency limits (MHz)
	1515
	1170
	2520
	2190

	Two-tone 5th order IMD products
	|2*fx_low + 3*fy_low|
	|2*fx_high + 3*fy_high|
	|2*fy_low + 3*fx_low|
	|2*fy_high + 3*fx_high|

	IMD frequency limits (MHz)
	8970
	9315
	9180
	9510



Based on Table 7.2.1.2-1, the 3rd IMD will interfere own Rx frequency of Band 1. There are no harmonic or IMD products from band 1 and band 3 uplinks which would desensitize band 20 and band 38 downlink. 
[bookmark: _Toc81242798]7.2.1.3	MSD
When uplink CA configurations CA_1A-3A is paired with downlink CA configuration CA_1A-3A-20A-38A there are no interference components from 2 uplink operation which would interfere the downlink of the third band, the 3rd IMD will interfere own Rx frequency of Band 1 and it has been solved by fallback combination CA_1A_3A.

[bookmark: _Toc81242799]7.2.1.4	∆TIB and ∆RIB values
The same requirements of lower order combination which are specified in TS36.101 can be applied. 

[bookmark: _Toc81242800]7.3	LTE-A inter-band CA: Band 1 and Band 3 and Band 7 and Band 38 DL with 2 bands UL
[bookmark: _Toc81242801]7.3.1	List of specific combination issues
[bookmark: _Toc81242802]7.3.1.1	Channel bandwidths per operating band for CA
Table 7.3.1.1-1: CA configurations under study
	E-UTRA CA configuration / Bandwidth combination set

	E-UTRA CA Configuration
	Uplink CA configurations
	E-UTRA Bands
	1.4
MHz
	3
MHz
	5
MHz
	10
MHz
	15
MHz
	20
MHz
	Maximum aggregated bandwidth
[MHz]
	Bandwidth combination set

	CA_1A-3A-7A-38A
	CA_1A-3A 
	1
	
	
	Yes
	Yes
	Yes
	Yes
	80
	0

	
	
	3
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	
	

	
	
	7
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	
	
	38
	
	
	Yes
	Yes
	Yes
	Yes
	
	



[bookmark: _Toc81242803]7.3.1.2	Co-existence studies for LTE-A UL CA_1A-3A and DL CA_1A-3A-7A-38A
For 2UL / 3DL own receiver desensitization study 2nd and 3rd order harmonics and 2nd, 3rd, 4th and 5th order intermodulation products were calculated and presented in Table 7.3.1.2-1
Table 7.3.1.2-1: Harmonic and IMD analysis for UL_CA_1A-3A
	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency (MHz)
	1920
	1980
	1710
	1785

	2nd harmonics frequency limits
	2*fx_low
	2*fx_high
	2* fy_low
	2* fy_high

	2nd harmonics frequency limits (MHz) 
	3840
	3960
	3420
	3570

	3rd harmonics frequency limits
	3*fx_low
	3*fx_high
	3* fy_low
	3* fy_high

	3rd harmonics frequency limits (MHz)
	5760
	5940
	5130
	5355

	2nd order IMD products
	|fy_low – fx_high|
	|fy_high – fx_low|
	|fy_low + fx_low|
	|fy_high + fx_high|

	IMD frequency limits (MHz)
	270
	135
	3630
	3765

	Two-tone 3rd order IMD products
	|2*fx_low – fy_high|
	|2*fx_high – fy_low|
	|2*fy_low – fx_high|
	|2*fy_high – fx_low|

	IMD frequency limits (MHz)
	2055
	2250
	1440
	1650

	Two-tone 3rd order IMD products
	|2*fx_low + fy_low|
	|2*fx_high + fy_high|
	|2*fy_low + fx_low|
	|2*fy_high + fx_high|

	IMD frequency limits (MHz)
	5550
	5745
	5340
	5550

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

	IMD frequency limits (MHz)
	3975
	4230
	3150
	3435

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

	IMD frequency limits (MHz)
	7470
	7725
	7050
	7335

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

	IMD frequency limits (MHz)
	270
	540
	7260
	7530

	Two-tone 5th order IMD products
	|fx_low – 4*fy_high|
	|fx_high – 4*fy_low|
	|fy_low – 4*fx_high|
	|fy_high – 4*fx_low|

	IMD frequency limits (MHz)
	5220
	4860
	6210
	5895

	Two-tone 5th order IMD products
	|fx_low + 4*fy_low|
	|fx_high + 4*fy_high|
	|fy_low + 4*fx_low|
	|fy_high + 4*fx_high|

	IMD frequency limits (MHz)
	8760
	9120
	9390
	9705

	Two-tone 5th order IMD products
	|2*fx_low – 3*fy_high|
	|2*fx_high – 3*fy_low|
	|2*fy_low – 3*fx_high|
	|2*fy_high – 3*fx_low|

	IMD frequency limits (MHz)
	1515
	1170
	2520
	2190

	Two-tone 5th order IMD products
	|2*fx_low + 3*fy_low|
	|2*fx_high + 3*fy_high|
	|2*fy_low + 3*fx_low|
	|2*fy_high + 3*fx_high|

	IMD frequency limits (MHz)
	8970
	9315
	9180
	9510



Based on Table 7.3.1.2-1, the 3rd IMD will interfere own Rx frequency of Band 1. There are no harmonic or IMD products from band 1 and band 3 uplinks which would desensitize band 7 and band 38 downlink. 
[bookmark: _Toc81242804]7.3.1.3	MSD
When uplink CA configurations CA_1A-3A is paired with downlink CA configuration CA_1A-3A-7A-38A there are no interference components from 2 uplink operation which would interfere the downlink of the third band, the 3rd IMD will interfere own Rx frequency of Band 1 and it has been solved by fallback combination CA_1A_3A.

[bookmark: _Toc81242805]7.3.1.4	∆TIB and ∆RIB values
The same requirements of lower order combination which are specified in TS36.101 can be applied. 

[bookmark: _Toc81242806]7.4	LTE-A inter-band CA: Band 1 and Band 3 and Band 8 and Band 20 DL with 2 bands UL
[bookmark: _Toc81242807]7.4.1	List of specific combination issues
[bookmark: _Toc81242808]7.4.1.1	Channel bandwidths per operating band for CA
Table 7.4.1.1-1: CA configurations under study
	E-UTRA CA configuration / Bandwidth combination set

	E-UTRA CA Configuration
	Uplink CA configurations
	E-UTRA Bands
	1.4
MHz
	3
MHz
	5
MHz
	10
MHz
	15
MHz
	20
MHz
	Maximum aggregated bandwidth
[MHz]
	Bandwidth combination set

	CA_1A-3A-8A-20A
	CA_1A-3A  CA_1A-8A CA_3A-8A
	1
	
	
	Yes
	Yes
	Yes
	Yes
	70
	0

	
	
	3
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	
	

	
	
	8
	
	
	Yes
	Yes
	
	
	
	

	
	
	20
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	CA_1A-3C-8A-20A
	CA_1A-3A  CA_1A-8A CA_3A-8A
	1
	
	
	Yes
	Yes
	Yes
	Yes
	90
	0

	
	
	3
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	
	

	
	
	8
	
	
	Yes
	Yes
	
	
	
	

	
	
	20
	
	
	Yes
	Yes
	Yes
	Yes
	
	



[bookmark: _Toc81242809]7.4.1.2	Co-existence studies for LTE-A UL CA_1A-3A ,UL CA_1A-8A ,UL CA_3A-8A and DL CA_1A-3A-8A-20A
For 2UL / 3DL own receiver desensitization study 2nd and 3rd order harmonics and 2nd, 3rd, 4th and 5th order intermodulation products were calculated and presented in Table 7.4.1.2-1, Table 7.4.1.2-2 and Table 7.4.1.2-3.
Table 7.4.1.2-1: Harmonic and IMD analysis for UL_CA_1A-3A
	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency (MHz)
	1920
	1980
	1710
	1785

	2nd harmonics frequency limits
	2*fx_low
	2*fx_high
	2* fy_low
	2* fy_high

	2nd harmonics frequency limits (MHz) 
	3840
	3960
	3420
	3570

	3rd harmonics frequency limits
	3*fx_low
	3*fx_high
	3* fy_low
	3* fy_high

	3rd harmonics frequency limits (MHz)
	5760
	5940
	5130
	5355

	2nd order IMD products
	|fy_low – fx_high|
	|fy_high – fx_low|
	|fy_low + fx_low|
	|fy_high + fx_high|

	IMD frequency limits (MHz)
	270
	135
	3630
	3765

	Two-tone 3rd order IMD products
	|2*fx_low – fy_high|
	|2*fx_high – fy_low|
	|2*fy_low – fx_high|
	|2*fy_high – fx_low|

	IMD frequency limits (MHz)
	2055
	2250
	1440
	1650

	Two-tone 3rd order IMD products
	|2*fx_low + fy_low|
	|2*fx_high + fy_high|
	|2*fy_low + fx_low|
	|2*fy_high + fx_high|

	IMD frequency limits (MHz)
	5550
	5745
	5340
	5550

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

	IMD frequency limits (MHz)
	3975
	4230
	3150
	3435

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

	IMD frequency limits (MHz)
	7470
	7725
	7050
	7335

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

	IMD frequency limits (MHz)
	270
	540
	7260
	7530

	Two-tone 5th order IMD products
	|fx_low – 4*fy_high|
	|fx_high – 4*fy_low|
	|fy_low – 4*fx_high|
	|fy_high – 4*fx_low|

	IMD frequency limits (MHz)
	5220
	4860
	6210
	5895

	Two-tone 5th order IMD products
	|fx_low + 4*fy_low|
	|fx_high + 4*fy_high|
	|fy_low + 4*fx_low|
	|fy_high + 4*fx_high|

	IMD frequency limits (MHz)
	8760
	9120
	9390
	9705

	Two-tone 5th order IMD products
	|2*fx_low – 3*fy_high|
	|2*fx_high – 3*fy_low|
	|2*fy_low – 3*fx_high|
	|2*fy_high – 3*fx_low|

	IMD frequency limits (MHz)
	1515
	1170
	2520
	2190

	Two-tone 5th order IMD products
	|2*fx_low + 3*fy_low|
	|2*fx_high + 3*fy_high|
	|2*fy_low + 3*fx_low|
	|2*fy_high + 3*fx_high|

	IMD frequency limits (MHz)
	8970
	9315
	9180
	9510



Based on Table 7.4.1.2-1, the 3rd IMD products by Band 1 and Band 3  will interfere own Rx frequency of Band 1. There are no harmonic or IMD products from Band 1 and Band 3 uplinks which would desensitize Band 8 and Band 20 downlink. 

Table 7.4.1.2-2: Harmonic and IMD analysis UL_CA_1A-8A
	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency (MHz)
	1920
	1980
	880
	915

	2nd harmonics frequency limits
	2*fx_low
	2*fx_high
	2* fy_low
	2* fy_high

	2nd harmonics frequency limits (MHz) 
	3840
	3960
	1760
	1830

	3rd harmonics frequency limits
	3*fx_low
	3*fx_high
	3* fy_low
	3* fy_high

	3rd harmonics frequency limits (MHz)
	5760
	5940
	2640
	2745

	2nd order IMD products
	|fy_low – fx_high|
	|fy_high – fx_low|
	|fy_low + fx_low|
	|fy_high + fx_high|

	IMD frequency limits (MHz)
	1100
	1005
	2800
	2895

	Two-tone 3rd order IMD products
	|2*fx_low – fy_high|
	|2*fx_high – fy_low|
	|2*fy_low – fx_high|
	|2*fy_high – fx_low|

	IMD frequency limits (MHz)
	2925
	3080
	220
	90

	Two-tone 3rd order IMD products
	|2*fx_low + fy_low|
	|2*fx_high + fy_high|
	|2*fy_low + fx_low|
	|2*fy_high + fx_high|

	IMD frequency limits (MHz)
	4720
	4875
	3680
	3810

	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)
	4845
	5060
	660
	825

	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)
	6640
	6855
	4560
	4725

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

	IMD frequency limits (MHz)
	2010
	2200
	5600
	5790

	Two-tone 5th order IMD products
	|fx_low – 4*fy_high|
	|fx_high – 4*fy_low|
	|fy_low – 4*fx_high|
	|fy_high – 4*fx_low|

	IMD frequency limits (MHz)
	1740
	1540
	7040
	6765

	Two-tone 5th order IMD products
	|2*fx_low - 3*fy_high|
	|2*fx_high - 3*fy_low|
	|2*fy_low - 3*fx_high|
	|2*fy_high -3*fx_low|

	IMD frequency limits (MHz)
	1095
	1320
	4180
	3930

	Two-tone 5th order IMD products
	|fx_low + 4*fy_low|
	|fx_high + 4*fy_high|
	|fy_low + 4*fx_low|
	|fy_high + 4*fx_high|

	IMD frequency limits (MHz)
	5440
	5640
	8560
	8835

	Two-tone 5th order IMD products
	|2*fx_low + 3*fy_low|
	|2*fx_high + 3*fy_high|
	|2*fy_low + 3*fx_low|
	|2*fy_high + 3*fx_high|

	IMD frequency limits (MHz)
	6480
	6705
	7520
	7770



Based on Table 7.4.1.2-2, 4th IMD products by Band 1 and Band 8 falls into the own Rx frequency of Band 1 and Band 20,and the 2nd harmonic from Band 8 falls into Rx frequency of Band 3.

Table 7.4.1.2-3: Harmonic and IMD analysis UL_CA_3A-8A
	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency (MHz)
	880
	915
	1710
	1785

	2nd harmonics frequency limits
	2*fx_low
	2*fx_high
	2* fy_low
	2* fy_high

	2nd harmonics frequency limits (MHz) 
	1760
	1830
	3420
	3570

	3rd harmonics frequency limits
	3*fx_low
	3*fx_high
	3* fy_low
	3* fy_high

	3rd harmonics frequency limits (MHz)
	2640
	2745
	5130
	5355

	2nd order IMD products
	|fy_low – fx_high|
	|fy_high – fx_low|
	|fy_low + fx_low|
	|fy_high + fx_high|

	IMD frequency limits (MHz)
	795
	905
	2590
	2700

	Two-tone 3rd order IMD products
	|2*fx_low – fy_high|
	|2*fx_high – fy_low|
	|2*fy_low – fx_high|
	|2*fy_high – fx_low|

	IMD frequency limits (MHz)
	25
	120
	2505
	2690

	Two-tone 3rd order IMD products
	|2*fx_low + fy_low|
	|2*fx_high + fy_high|
	|2*fy_low + fx_low|
	|2*fy_high + fx_high|

	IMD frequency limits (MHz)
	3470
	3615
	4300
	4485

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

	IMD frequency limits (MHz)
	855
	1035
	4215
	4475

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

	IMD frequency limits (MHz)
	4350
	4530
	6010
	6270

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

	IMD frequency limits (MHz)
	1810
	1590
	5180
	5400

	Two-tone 5th order IMD products
	|fx_low – 4*fy_high| 
	|fx_high – 4*fy_low|
	|fy_low – 4*fx_high|
	|fy_high – 4*fx_low|

	IMD frequency limits (MHz)
	6260
	5925
	1950
	1735

	Two-tone 5th order IMD products
	|fx_low + 4*fy_low|
	|fx_high + 4*fy_high|
	|fy_low + 4*fx_low|
	|fy_high + 4*fx_high|

	IMD frequency limits (MHz)
	7720
	8055
	5230
	5445

	Two-tone 5th order IMD products
	|2*fx_low – 3*fy_high|
	|2*fx_high – 3*fy_low|
	|2*fy_low – 3*fx_high|
	|2*fy_high – 3*fx_low|

	IMD frequency limits (MHz)
	3595
	3300
	675
	930

	Two-tone 5th order IMD products
	|2*fx_low + 3*fy_low|
	|2*fx_high + 3*fy_high|
	|2*fy_low + 3*fx_low|
	|2*fy_high + 3*fx_high|

	IMD frequency limits (MHz)
	6890
	7185
	6060
	6315



Based on Table 7.4.1.2-3, 2nd IMD products by Band 3 and Band 8 falls into the own Rx frequency of Band 20, and 5th IMD products by Band 3 and Band 8 falls into the own Rx frequency of Band 20,and the 2nd harmonic from Band 8 falls into Rx frequency of Band 3.

[bookmark: _Toc81242810]7.4.1.3	MSD
When uplink CA configurations CA_1A-3A , CA_1A-8A and CA_3A-8A is paired with downlink CA configuration CA_1A-3A-8A-20A there is no additional analysis of MSD because it is solved in fallback band combination.

[bookmark: _Toc81242811]7.4.1.4	∆TIB and ∆RIB values
The same requirements of lower order combination which are specified in TS36.101 can be applied. 

[bookmark: _Toc81242812]7.5	LTE-A inter-band CA: Band 1 and Band 7 and Band 8 and Band 38 DL with 2 bands UL
[bookmark: _Toc81242813]7.5.1	List of specific combination issues
[bookmark: _Toc81242814]7.5.1.1	Channel bandwidths per operating band for CA
Table 7.5.1.1-1: CA configurations under study
	E-UTRA CA configuration / Bandwidth combination set

	E-UTRA CA Configuration
	Uplink CA configurations
	E-UTRA Bands
	1.4
MHz
	3
MHz
	5
MHz
	10
MHz
	15
MHz
	20
MHz
	Maximum aggregated bandwidth
[MHz]
	Bandwidth combination set

	CA_1A-7A-8A-38A
	CA_1A-8A 
	1
	
	
	Yes
	Yes
	Yes
	Yes
	70
	0

	
	
	7
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	
	
	8
	Yes
	Yes
	Yes
	Yes
	
	
	
	

	
	
	38
	
	
	Yes
	Yes
	Yes
	Yes
	
	



[bookmark: _Toc81242815]7.5.1.2	Co-existence studies for LTE-A UL CA_1A-8A and DL CA_1A-7A-8A-38A
For 2UL / 3DL own receiver desensitization study 2nd and 3rd order harmonics and 2nd, 3rd, 4th and 5th order intermodulation products were calculated and presented in Table 7.5.1.2-1
Table 7.5.1.2-1: Harmonic and IMD analysis for UL_CA_1A-8A
	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency (MHz)
	1920
	1980
	880
	915

	2nd harmonics frequency limits
	2*fx_low
	2*fx_high
	2* fy_low
	2* fy_high

	2nd harmonics frequency limits (MHz) 
	3840
	3960
	1760
	1830

	3rd harmonics frequency limits
	3*fx_low
	3*fx_high
	3* fy_low
	3* fy_high

	3rd harmonics frequency limits (MHz)
	5760
	5940
	2640
	2745

	2nd order IMD products
	|fy_low – fx_high|
	|fy_high – fx_low|
	|fy_low + fx_low|
	|fy_high + fx_high|

	IMD frequency limits (MHz)
	1100
	1005
	2800
	2895

	Two-tone 3rd order IMD products
	|2*fx_low – fy_high|
	|2*fx_high – fy_low|
	|2*fy_low – fx_high|
	|2*fy_high – fx_low|

	IMD frequency limits (MHz)
	2925
	3080
	220
	90

	Two-tone 3rd order IMD products
	|2*fx_low + fy_low|
	|2*fx_high + fy_high|
	|2*fy_low + fx_low|
	|2*fy_high + fx_high|

	IMD frequency limits (MHz)
	4720
	4875
	3680
	3810

	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)
	4845
	5060
	660
	825

	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)
	6640
	6855
	4560
	4725

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

	IMD frequency limits (MHz)
	2010
	2200
	5600
	5790

	Two-tone 5th order IMD products
	|fx_low – 4*fy_high|
	|fx_high – 4*fy_low|
	|fy_low – 4*fx_high|
	|fy_high – 4*fx_low|

	IMD frequency limits (MHz)
	1740
	1540
	7040
	6765

	Two-tone 5th order IMD products
	|2*fx_low - 3*fy_high|
	|2*fx_high - 3*fy_low|
	|2*fy_low - 3*fx_high|
	|2*fy_high -3*fx_low|

	IMD frequency limits (MHz)
	1095
	1320
	4180
	3930

	Two-tone 5th order IMD products
	|fx_low + 4*fy_low|
	|fx_high + 4*fy_high|
	|fy_low + 4*fx_low|
	|fy_high + 4*fx_high|

	IMD frequency limits (MHz)
	5440
	5640
	8560
	8835

	Two-tone 5th order IMD products
	|2*fx_low + 3*fy_low|
	|2*fx_high + 3*fy_high|
	|2*fy_low + 3*fx_low|
	|2*fy_high + 3*fx_high|

	IMD frequency limits (MHz)
	6480
	6705
	7520
	7770



Based on Table 7.5.1.2-1, 4th IMD products by Band 1 and Band 8 falls into the own Rx frequency of Band 1, and the 3nd harmonic from Band 8 falls into Rx frequency of Band 7. 
[bookmark: _Toc81242816]7.5.1.3	MSD
When uplink CA configurations CA_1A-8A is paired with downlink CA configuration CA_1A-7A-8A-38A there are no additional analysis of MSD because it is solved in fallback band combination.

[bookmark: _Toc81242817]7.5.1.4	∆TIB and ∆RIB values
The same requirements of lower order combination which are specified in TS36.101 can be applied. 

[bookmark: _Toc81242818]7.6	LTE-A inter-band CA: Band 3 and Band 7 and Band 8 and Band 38 DL with 2 bands UL
[bookmark: _Toc81242819]7.6.1	List of specific combination issues
[bookmark: _Toc81242820]7.6.1.1	Channel bandwidths per operating band for CA
Table 7.6.1.1-1: CA configurations under study
	E-UTRA CA configuration / Bandwidth combination set

	E-UTRA CA Configuration
	Uplink CA configurations
	E-UTRA Bands
	1.4
MHz
	3
MHz
	5
MHz
	10
MHz
	15
MHz
	20
MHz
	Maximum aggregated bandwidth
[MHz]
	Bandwidth combination set

	CA_3A-7A-8A-38A
	CA_3A-8A 
	3
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	70
	0

	
	
	7
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	
	
	8
	Yes
	Yes
	Yes
	Yes
	
	
	
	

	
	
	38
	
	
	Yes
	Yes
	Yes
	Yes
	
	



[bookmark: _Toc81242821]7.6.1.2	Co-existence studies for LTE-A UL CA_3A-8A and DL CA_3A-7A-8A-38A
For 2UL / 3DL own receiver desensitization study 2nd and 3rd order harmonics and 2nd, 3rd, 4th and 5th order intermodulation products were calculated and presented in Table 7.6.1.2-1
Table 7.6.1.2-1: Harmonic and IMD analysis for UL_CA_3A-8A
	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency (MHz)
	880
	915
	1710
	1785

	2nd harmonics frequency limits
	2*fx_low
	2*fx_high
	2* fy_low
	2* fy_high

	2nd harmonics frequency limits (MHz) 
	1760
	1830
	3420
	3570

	3rd harmonics frequency limits
	3*fx_low
	3*fx_high
	3* fy_low
	3* fy_high

	3rd harmonics frequency limits (MHz)
	2640
	2745
	5130
	5355

	2nd order IMD products
	|fy_low – fx_high|
	|fy_high – fx_low|
	|fy_low + fx_low|
	|fy_high + fx_high|

	IMD frequency limits (MHz)
	795
	905
	2590
	2700

	Two-tone 3rd order IMD products
	|2*fx_low – fy_high|
	|2*fx_high – fy_low|
	|2*fy_low – fx_high|
	|2*fy_high – fx_low|

	IMD frequency limits (MHz)
	25
	120
	2505
	2690

	Two-tone 3rd order IMD products
	|2*fx_low + fy_low|
	|2*fx_high + fy_high|
	|2*fy_low + fx_low|
	|2*fy_high + fx_high|

	IMD frequency limits (MHz)
	3470
	3615
	4300
	4485

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

	IMD frequency limits (MHz)
	855
	1035
	4215
	4475

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

	IMD frequency limits (MHz)
	4350
	4530
	6010
	6270

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

	IMD frequency limits (MHz)
	1810
	1590
	5180
	5400

	Two-tone 5th order IMD products
	|fx_low – 4*fy_high| 
	|fx_high – 4*fy_low|
	|fy_low – 4*fx_high|
	|fy_high – 4*fx_low|

	IMD frequency limits (MHz)
	6260
	5925
	1950
	1735

	Two-tone 5th order IMD products
	|fx_low + 4*fy_low|
	|fx_high + 4*fy_high|
	|fy_low + 4*fx_low|
	|fy_high + 4*fx_high|

	IMD frequency limits (MHz)
	7720
	8055
	5230
	5445

	Two-tone 5th order IMD products
	|2*fx_low – 3*fy_high|
	|2*fx_high – 3*fy_low|
	|2*fy_low – 3*fx_high|
	|2*fy_high – 3*fx_low|

	IMD frequency limits (MHz)
	3595
	3300
	675
	930

	Two-tone 5th order IMD products
	|2*fx_low + 3*fy_low|
	|2*fx_high + 3*fy_high|
	|2*fy_low + 3*fx_low|
	|2*fy_high + 3*fx_high|

	IMD frequency limits (MHz)
	6890
	7185
	6060
	6315



Based on Table 7.6.1.2-1, 2nd IMD products by Band 3 and Band 8 falls into the own Rx frequency of Band 7,and 3th IMD products by Band 3 and Band 8 falls into the own Rx frequency of Band 38,and the 2nd harmonic from Band 8 falls into Rx frequency of Band 3, and the 3nd harmonic from Band 8 falls into Rx frequency of Band 7. 
[bookmark: _Toc81242822]7.6.1.3	MSD
When uplink CA configurations CA_3A-8A is paired with downlink CA configuration CA_3A-7A-8A-38A there is no additional analysis of MSD because it is solved in fallback band combination.

[bookmark: _Toc81242823]7.6.1.4	∆TIB and ∆RIB values
The same requirements of lower order combination which are specified in TS36.101 can be applied.

[bookmark: _Toc81242824]7.7	LTE-A inter-band CA: Band 3 and Band 8 and Band 20 and Band 38 DL with 2 bands UL
[bookmark: _Toc81242825]7.7.1	List of specific combination issues
[bookmark: _Toc81242826]7.7.1.1	Channel bandwidths per operating band for CA
Table 7.7.1.1-1: CA configurations under study
	E-UTRA CA configuration / Bandwidth combination set

	E-UTRA CA Configuration
	Uplink CA configurations
	E-UTRA Bands
	1.4
MHz
	3
MHz
	5
MHz
	10
MHz
	15
MHz
	20
MHz
	Maximum aggregated bandwidth
[MHz]
	Bandwidth combination set

	CA_3A-8A-20A-38A
	CA_3A-8A 
	3
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	70
	0

	
	
	8
	Yes
	Yes
	Yes
	Yes
	
	
	
	

	
	
	20
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	
	
	38
	
	
	Yes
	Yes
	Yes
	Yes
	
	



[bookmark: _Toc81242827]7.7.1.2	Co-existence studies for LTE-A UL CA_3A-8A and DL CA_3A-8A-20A-38A
For 2UL / 3DL own receiver desensitization study 2nd and 3rd order harmonics and 2nd, 3rd, 4th and 5th order intermodulation products were calculated and presented in Table 7.7.1.2-1
Table 7.7.1.2-1: Harmonic and IMD analysis for UL_CA_3A-8A
	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency (MHz)
	880
	915
	1710
	1785

	2nd harmonics frequency limits
	2*fx_low
	2*fx_high
	2* fy_low
	2* fy_high

	2nd harmonics frequency limits (MHz) 
	1760
	1830
	3420
	3570

	3rd harmonics frequency limits
	3*fx_low
	3*fx_high
	3* fy_low
	3* fy_high

	3rd harmonics frequency limits (MHz)
	2640
	2745
	5130
	5355

	2nd order IMD products
	|fy_low – fx_high|
	|fy_high – fx_low|
	|fy_low + fx_low|
	|fy_high + fx_high|

	IMD frequency limits (MHz)
	795
	905
	2590
	2700

	Two-tone 3rd order IMD products
	|2*fx_low – fy_high|
	|2*fx_high – fy_low|
	|2*fy_low – fx_high|
	|2*fy_high – fx_low|

	IMD frequency limits (MHz)
	25
	120
	2505
	2690

	Two-tone 3rd order IMD products
	|2*fx_low + fy_low|
	|2*fx_high + fy_high|
	|2*fy_low + fx_low|
	|2*fy_high + fx_high|

	IMD frequency limits (MHz)
	3470
	3615
	4300
	4485

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

	IMD frequency limits (MHz)
	855
	1035
	4215
	4475

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

	IMD frequency limits (MHz)
	4350
	4530
	6010
	6270

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

	IMD frequency limits (MHz)
	1810
	1590
	5180
	5400

	Two-tone 5th order IMD products
	|fx_low – 4*fy_high| 
	|fx_high – 4*fy_low|
	|fy_low – 4*fx_high|
	|fy_high – 4*fx_low|

	IMD frequency limits (MHz)
	6260
	5925
	1950
	1735

	Two-tone 5th order IMD products
	|fx_low + 4*fy_low|
	|fx_high + 4*fy_high|
	|fy_low + 4*fx_low|
	|fy_high + 4*fx_high|

	IMD frequency limits (MHz)
	7720
	8055
	5230
	5445

	Two-tone 5th order IMD products
	|2*fx_low – 3*fy_high|
	|2*fx_high – 3*fy_low|
	|2*fy_low – 3*fx_high|
	|2*fy_high – 3*fx_low|

	IMD frequency limits (MHz)
	3595
	3300
	675
	930

	Two-tone 5th order IMD products
	|2*fx_low + 3*fy_low|
	|2*fx_high + 3*fy_high|
	|2*fy_low + 3*fx_low|
	|2*fy_high + 3*fx_high|

	IMD frequency limits (MHz)
	6890
	7185
	6060
	6315



Based on Table 7.7.1.2-1, 2nd IMD products by Band 3 and Band 8 falls into the own Rx frequency of Band 20 and Band 38,and 3rd IMD products by Band 3 and Band 8 falls into the own Rx frequency of Band 38, and 5th IMD products by Band 3 and Band 8 falls into the own Rx frequency of Band 20,and the 2nd harmonic from Band 8 falls into Rx frequency of Band 3. 
 
[bookmark: _Toc81242828]7.7.1.3	MSD
When uplink CA configurations CA_3A-8A is paired with downlink CA configuration CA_3A-8A-20A-38A there is no additional analysis of MSD because it is solved in fallback band combination.

[bookmark: _Toc81242829]7.7.1.4	∆TIB and ∆RIB values
The same requirements of lower order combination which are specified in TS36.101 can be applied.

[bookmark: _Toc81242830]7.8			LTE-A inter-band CA: Band 1 and Band 3 and Band 20 and Band 38 with 2 bands UL
[bookmark: _Toc81242831]7.8.1	List of specific combination issues
[bookmark: _Toc81242832]7.8.1.1	Channel bandwidths per operating band for CA
Table 7.8.1.1-1: CA configurations under study
	E-UTRA CA configuration / Bandwidth combination set

	E-UTRA CA Configuration
	Uplink CA configurations
	E-UTRA Bands
	1.4
MHz
	3
MHz
	5
MHz
	10
MHz
	15
MHz
	20
MHz
	Maximum aggregated bandwidth
[MHz]
	Bandwidth combination set

	CA_1A-3A-20A-38A
	CA_1A-20A
CA_3A-20A
	1
	
	
	Yes
	Yes
	Yes
	Yes
	80
	0

	
	
	3
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	
	
	20
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	
	
	38
	
	
	Yes
	Yes
	Yes
	Yes
	
	



[bookmark: _Toc81242833]7.8.1.2	Co-existence studies for LTE-A inter-band UL CA_1A-20A and DL CA_1A-3A-20A-38A
For 2UL / 3DL own receiver desensitization study 2nd and 3rd order harmonics and 2nd, 3rd, 4th and 5th order intermodulation products were calculated and presented in Table 7.8.1.2-1
Table 7.8.1.2-1: Harmonic and IMD analysis for UL_CA_1A-20A
	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency (MHz)
	1920
	1980
	832
	862

	2nd harmonics frequency limits
	2*fx_low
	2*fx_high
	2* fy_low
	2* fy_high

	2nd harmonics frequency limits (MHz) 
	3840
	3960
	1664
	1724

	3rd harmonics frequency limits
	3*fx_low
	3*fx_high
	3* fy_low
	3* fy_high

	3rd harmonics frequency limits (MHz)
	5760
	5940
	2496
	2586

	Two tone 2nd order IMD products
	|fy_low - fx_high|
	|fy_high - fx_low|
	|fy_low + fx_low|
	|fy_high + fx_high|

	IMD frequency limits (MHz)
	1148
	1058
	2752
	2842

	Two-tone 3rd order IMD products
	|2*fx_low – fy_high|
	|2*fx_high – fy_low|
	|2*fy_low – fx_high|
	|2*fy_high – fx_low|

	IMD frequency limits (MHz)
	2978
	3128
	316
	196

	Two-tone 3rd order IMD products
	|2*fx_low + fy_low|
	|2*fx_high + fy_high|
	|2*fy_low + fx_low|
	|2*fy_high + fx_high|

	IMD frequency limits (MHz)
	4672
	4822
	3584
	3704

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

	IMD frequency limits (MHz)
	4898
	5108
	516
	666

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

	IMD frequency limits (MHz)
	6592
	6802
	4416
	4566

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

	IMD frequency limits (MHz)
	2116
	2296
	5504
	5684

	Two-tone 5th order IMD products
	|fx_low – 4*fy_high| 
	|fx_high – 4*fy_low|
	|fy_low – 4*fx_high|
	|fy_high – 4*fx_low|

	IMD frequency limits (MHz)
	1528
	1348
	7088
	6818

	Two-tone 5th order IMD products
	|fx_low + 4*fy_low|
	|fx_high + 4*fy_high|
	|fy_low + 4*fx_low|
	|fy_high + 4*fx_high|

	IMD frequency limits (MHz)
	5248
	5428
	8512
	8782

	Two-tone 5th order IMD products
	|2*fx_low – 3*fy_high|
	|2*fx_high – 3*fy_low|
	|2*fy_low – 3*fx_high|
	|2*fy_high – 3*fx_low|

	IMD frequency limits (MHz)
	1254
	1464
	4276
	4036

	Two-tone 5th order IMD products
	|2*fx_low + 3*fy_low|
	|2*fx_high + 3*fy_high|
	|2*fy_low + 3*fx_low|
	|2*fy_high + 3*fx_high|

	IMD frequency limits (MHz)
	6336
	6546
	7424
	7664

	Two-tone 3rd order IMD products
	(fx_low – max BW fy)
	(fx_high + max BW fy)
	(fy_low – max BW fx)
	(fy_high + max BW fx)

	IMD frequency limits (MHz)
	1900
	2000
	812
	882



Based on Table 7.8.1.2-1:
-There is no harmonics and IMDs products fall into own Rx of Band 3.
-3rd harmonic of band 20 may fall into own Rx of Band 38, and  no IMDs products fall into own Rx of Band 38.
[bookmark: _Toc81242834]7.8.1.3	Co-existence studies for LTE-A inter-band UL CA_3A-20A and DL CA_1A-3A-20A-38A
For 2UL / 3DL own receiver desensitization study 2nd and 3rd order harmonics and 2nd, 3rd, 4th and 5th order intermodulation products were calculated and presented in Table 7.8.1.3-1
Table 7.8.1.3-1: Harmonic and IMD analysis for UL_CA_3A-20A
	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency
	1710
	1785
	832
	862

	2nd order harmonics frequency range (MHz)
	 2*fx_low
	2*fx_high
	2*fy_low
	2*fy_high

	2nd order harmonics frequency range (MHz)
	3420
	3570
	1664
	1724

	3rd  order harmonics frequency range (MHz)
	3*fx_low
	3*fx_high
	3*fy_low
	3*fy_high

	3rd order harmonics frequency range (MHz)
	5130
	5355
	2496
	2586

	2nd order IMD products
	|fy_low-fx_high|
	|fy_high-fx_low|
	|fy_low+fx_low|
	|fy_high+fx_high|

	IMD frequency limits (MHz)
	953
	848
	2542
	2647

	Two-tone 3rd order IMD products
	|fy_high – 2*fx_low|
	|fy_low – 2*fx_high|
	|2*fy_low – fx_high|
	|2*fy_high – fx_low|

	IMD frequency limits (MHz)
	2558
	2738
	121
	14

	Two-tone 3rd order IMD products
	|2*fx_low + fy_low|
	|2*fx_high + fy_high|
	|2*fy_low + fx_low|
	|2*fy_high + fx_high|

	IMD frequency limits (MHz)
	4252
	4432
	3374
	3509

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

	IMD frequency limits (MHz)
	1696
	1906
	5084
	5294

	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)
	4268
	4523
	711
	876

	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)
	5962
	6217
	4206
	4371

	Two-tone 5th order IMD products
	|fx_low – 4*fy_high|
	|fx_high – 4*fy_low|
	|fy_low – 4*fx_high|
	|fy_high – 4*fx_low|

	IMD frequency limits (MHz)
	1738
	1543
	6308
	5978

	Two-tone 5th order IMD products
	|fx_low + 4*fy_low|
	|fx_high + 4*fy_high|
	|fy_low + 4*fx_low|
	|fy_high + 4*fx_high|

	IMD frequency limits (MHz)
	5038
	5233
	7672
	8002

	Two-tone 5th order IMD products
	|2*fx_low – 3*fy_high|
	|2*fx_high – 3*fy_low|
	|2*fy_low – 3*fx_high|
	|2*fy_high – 3*fx_low|

	IMD frequency limits (MHz)
	834
	1074
	3691
	3406

	Two-tone 5th order IMD products
	|2*fx_low + 3*fy_low|
	|2*fx_high + 3*fy_high|
	|2*fy_low + 3*fx_low|
	|2*fy_high + 3*fx_high|

	IMD frequency limits (MHz)
	5916
	6156
	6794
	7079



Based on Table 7.8.1.3-1:
-There is no harmonics and IMDs products fall into own Rx of Band 1.
-3rd harmonic of band 20 may fall into own Rx of Band 38 and 2rd IMDs products fall into own Rx of Band 38.

[bookmark: _Toc81242835]7.8.1.4	MSD
According to the co-existence study, some MSD issue needs to be considered. However, for harmonic MSD, it have already been captured in 1UL/2DL, and for IMD MSD, it also have been captured in the corresponding fallback 2UL/3DL configuration, which means there is no need to consider additional MSD requirements for this combination.

[bookmark: _Toc81242836]7.8.1.5	∆TIB and ∆RIB values
The same requirements of fallback combination can be applied.

[bookmark: _Toc81242837]7.9		LTE-A inter-band CA: Band 1 and Band 7 and Band 20 and Band 38 with 2 bands UL
[bookmark: _Toc81242838]7.9.1	List of specific combination issues
[bookmark: _Toc81242839]7.9.1.1	Channel bandwidths per operating band for CA
Table 7.9.1.1-1: CA configurations under study
	E-UTRA CA configuration / Bandwidth combination set

	E-UTRA CA Configuration
	Uplink CA configurations
	E-UTRA Bands
	1.4
MHz
	3
MHz
	5
MHz
	10
MHz
	15
MHz
	20
MHz
	Maximum aggregated bandwidth
[MHz]
	Bandwidth combination set

	CA_1A-7A-20A-38A
	CA_1A-20A 
	1
	
	
	Yes
	Yes
	Yes
	Yes
	80
	0

	
	
	7
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	
	
	20
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	
	
	38
	
	
	Yes
	Yes
	Yes
	Yes
	
	



[bookmark: _Toc81242840]7.9.1.2	Co-existence studies for LTE-A UL CA_1A-20A and DL CA_1A-7A-20A-38A
For 2UL/4DL LTE CA band combination, the additional MSD caused by the intermodulation products of two ULs from CA_1A-20A falls into band 7 or band 38 would be defined. However, such MSD are discussed in the corresponding fall back 2UL/3DL LTE CA band combination of CA_1A-7A-20A and CA_1A-20A-38A, where no intermodulation products of two ULs from CA_1A-20A falls into band 7 or band 38.

[bookmark: _Toc81242841]7.9.1.3		MSD
According to the co-existence studies analysis, when uplink CA configurations CA_1A-20A is paired with downlink CA configuration CA_1A-7A-20A-38A there are no additional analysis of MSD because they are solved in fallback band combination.

[bookmark: _Toc81242842]7.9.1.4		∆TIB and ∆RIB values
The same requirements of lower order combination can be applied.

[bookmark: _Toc81242843]8	LTE-A inter-band CA for 5 bands DL with 2 bands UL: Specific Band Combination Part
[bookmark: tsgNames][bookmark: _Toc81242844]8.1	LTE-A inter-band CA: Band 1 and Band 3 and Band 8 and Band 8 and Band 38 DL with 2 bands UL
 
[bookmark: _Toc81242845]8.1.1	List of specific combination issues
[bookmark: _Toc81242846]8.1.1.1	Channel bandwidths per operating band for CA
Table 8.1.1.1-1: CA configurations under study
	E-UTRA CA configuration / Bandwidth combination set

	E-UTRA CA Configuration
	Uplink CA configurations
	E-UTRA Bands
	1.4
MHz
	3
MHz
	5
MHz
	10
MHz
	15
MHz
	20
MHz
	Maximum aggregated bandwidth
[MHz]
	Bandwidth combination set

	CA_1A-3A-7A-8A-38A
	CA_1A-3A 
CA_1A-8A
CA_3A-8A
	1
	
	
	Yes
	Yes
	Yes
	Yes
	90
	0

	
	
	3
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	
	

	
	
	7
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	
	
	8
	Yes
	Yes
	Yes
	Yes
	
	
	
	

	
	
	38
	
	
	Yes
	Yes
	Yes
	Yes
	
	



[bookmark: _Toc81242847]8.1.1.2	Co-existence studies for LTE-A UL CA_1A-3A, UL CA_1A-8A, UL CA_3A-8A and DL CA_1A-3A-7A-8A-38A
For 2UL / 3DL own receiver desensitization study 2nd and 3rd order harmonics and 2nd, 3rd, 4th and 5th order intermodulation products were calculated and presented in Table 8.1.1.2-1,Table 8.1.1.2-2 and Table 8.1.1.2-3.
Table 8.1.1.2-1: Harmonic and IMD analysis for UL_CA_1A-3A
	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency (MHz)
	1920
	1980
	1710
	1785

	2nd harmonics frequency limits
	2*fx_low
	2*fx_high
	2* fy_low
	2* fy_high

	2nd harmonics frequency limits (MHz) 
	3840
	3960
	3420
	3570

	3rd harmonics frequency limits
	3*fx_low
	3*fx_high
	3* fy_low
	3* fy_high

	3rd harmonics frequency limits (MHz)
	5760
	5940
	5130
	5355

	2nd order IMD products
	|fy_low – fx_high|
	|fy_high – fx_low|
	|fy_low + fx_low|
	|fy_high + fx_high|

	IMD frequency limits (MHz)
	270
	135
	3630
	3765

	Two-tone 3rd order IMD products
	|2*fx_low – fy_high|
	|2*fx_high – fy_low|
	|2*fy_low – fx_high|
	|2*fy_high – fx_low|

	IMD frequency limits (MHz)
	2055
	2250
	1440
	1650

	Two-tone 3rd order IMD products
	|2*fx_low + fy_low|
	|2*fx_high + fy_high|
	|2*fy_low + fx_low|
	|2*fy_high + fx_high|

	IMD frequency limits (MHz)
	5550
	5745
	5340
	5550

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

	IMD frequency limits (MHz)
	3975
	4230
	3150
	3435

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

	IMD frequency limits (MHz)
	7470
	7725
	7050
	7335

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

	IMD frequency limits (MHz)
	270
	540
	7260
	7530

	Two-tone 5th order IMD products
	|fx_low – 4*fy_high|
	|fx_high – 4*fy_low|
	|fy_low – 4*fx_high|
	|fy_high – 4*fx_low|

	IMD frequency limits (MHz)
	5220
	4860
	6210
	5895

	Two-tone 5th order IMD products
	|fx_low + 4*fy_low|
	|fx_high + 4*fy_high|
	|fy_low + 4*fx_low|
	|fy_high + 4*fx_high|

	IMD frequency limits (MHz)
	8760
	9120
	9390
	9705

	Two-tone 5th order IMD products
	|2*fx_low – 3*fy_high|
	|2*fx_high – 3*fy_low|
	|2*fy_low – 3*fx_high|
	|2*fy_high – 3*fx_low|

	IMD frequency limits (MHz)
	1515
	1170
	2520
	2190

	Two-tone 5th order IMD products
	|2*fx_low + 3*fy_low|
	|2*fx_high + 3*fy_high|
	|2*fy_low + 3*fx_low|
	|2*fy_high + 3*fx_high|

	IMD frequency limits (MHz)
	8970
	9315
	9180
	9510



Based on Table 8.1.1.2-1, the 3rd IMD products by Band 1 and Band 3 will interfere own Rx frequency of Band 1. There are no harmonic or IMD products from Band 1 and Band 3 uplinks which would desensitize Band 7 and Band 8 and Band 38 downlink. 

Table 8.1.1.2-2: Harmonic and IMD analysis for UL_CA_1A-8A
	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency (MHz)
	1920
	1980
	880
	915

	2nd harmonics frequency limits
	2*fx_low
	2*fx_high
	2* fy_low
	2* fy_high

	2nd harmonics frequency limits (MHz) 
	3840
	3960
	1760
	1830

	3rd harmonics frequency limits
	3*fx_low
	3*fx_high
	3* fy_low
	3* fy_high

	3rd harmonics frequency limits (MHz)
	5760
	5940
	2640
	2745

	2nd order IMD products
	|fy_low – fx_high|
	|fy_high – fx_low|
	|fy_low + fx_low|
	|fy_high + fx_high|

	IMD frequency limits (MHz)
	1100
	1005
	2800
	2895

	Two-tone 3rd order IMD products
	|2*fx_low – fy_high|
	|2*fx_high – fy_low|
	|2*fy_low – fx_high|
	|2*fy_high – fx_low|

	IMD frequency limits (MHz)
	2925
	3080
	220
	90

	Two-tone 3rd order IMD products
	|2*fx_low + fy_low|
	|2*fx_high + fy_high|
	|2*fy_low + fx_low|
	|2*fy_high + fx_high|

	IMD frequency limits (MHz)
	4720
	4875
	3680
	3810

	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)
	4845
	5060
	660
	825

	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)
	6640
	6855
	4560
	4725

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

	IMD frequency limits (MHz)
	2010
	2200
	5600
	5790

	Two-tone 5th order IMD products
	|fx_low – 4*fy_high|
	|fx_high – 4*fy_low|
	|fy_low – 4*fx_high|
	|fy_high – 4*fx_low|

	IMD frequency limits (MHz)
	1740
	1540
	7040
	6765

	Two-tone 5th order IMD products
	|2*fx_low - 3*fy_high|
	|2*fx_high - 3*fy_low|
	|2*fy_low - 3*fx_high|
	|2*fy_high -3*fx_low|

	IMD frequency limits (MHz)
	1095
	1320
	4180
	3930

	Two-tone 5th order IMD products
	|fx_low + 4*fy_low|
	|fx_high + 4*fy_high|
	|fy_low + 4*fx_low|
	|fy_high + 4*fx_high|

	IMD frequency limits (MHz)
	5440
	5640
	8560
	8835

	Two-tone 5th order IMD products
	|2*fx_low + 3*fy_low|
	|2*fx_high + 3*fy_high|
	|2*fy_low + 3*fx_low|
	|2*fy_high + 3*fx_high|

	IMD frequency limits (MHz)
	6480
	6705
	7520
	7770



Based on Table 8.1.1.2-2, 4th IMD products by Band 1 and Band 8 falls into the own Rx frequency of Band 1,and the 2nd harmonic from Band 8 falls into Rx frequency of Band 3, and the 3nd harmonic from Band 8 falls into Rx frequency of Band 7.

Table 8.1.1.2-3: Harmonic and IMD analysis for UL_CA_3A-8A
	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency (MHz)
	880
	915
	1710
	1785

	2nd harmonics frequency limits
	2*fx_low
	2*fx_high
	2* fy_low
	2* fy_high

	2nd harmonics frequency limits (MHz) 
	1760
	1830
	3420
	3570

	3rd harmonics frequency limits
	3*fx_low
	3*fx_high
	3* fy_low
	3* fy_high

	3rd harmonics frequency limits (MHz)
	2640
	2745
	5130
	5355

	2nd order IMD products
	|fy_low – fx_high|
	|fy_high – fx_low|
	|fy_low + fx_low|
	|fy_high + fx_high|

	IMD frequency limits (MHz)
	795
	905
	2590
	2700

	Two-tone 3rd order IMD products
	|2*fx_low – fy_high|
	|2*fx_high – fy_low|
	|2*fy_low – fx_high|
	|2*fy_high – fx_low|

	IMD frequency limits (MHz)
	25
	120
	2505
	2690

	Two-tone 3rd order IMD products
	|2*fx_low + fy_low|
	|2*fx_high + fy_high|
	|2*fy_low + fx_low|
	|2*fy_high + fx_high|

	IMD frequency limits (MHz)
	3470
	3615
	4300
	4485

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

	IMD frequency limits (MHz)
	855
	1035
	4215
	4475

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

	IMD frequency limits (MHz)
	4350
	4530
	6010
	6270

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

	IMD frequency limits (MHz)
	1810
	1590
	5180
	5400

	Two-tone 5th order IMD products
	|fx_low – 4*fy_high| 
	|fx_high – 4*fy_low|
	|fy_low – 4*fx_high|
	|fy_high – 4*fx_low|

	IMD frequency limits (MHz)
	6260
	5925
	1950
	1735

	Two-tone 5th order IMD products
	|fx_low + 4*fy_low|
	|fx_high + 4*fy_high|
	|fy_low + 4*fx_low|
	|fy_high + 4*fx_high|

	IMD frequency limits (MHz)
	7720
	8055
	5230
	5445

	Two-tone 5th order IMD products
	|2*fx_low – 3*fy_high|
	|2*fx_high – 3*fy_low|
	|2*fy_low – 3*fx_high|
	|2*fy_high – 3*fx_low|

	IMD frequency limits (MHz)
	3595
	3300
	675
	930

	Two-tone 5th order IMD products
	|2*fx_low + 3*fy_low|
	|2*fx_high + 3*fy_high|
	|2*fy_low + 3*fx_low|
	|2*fy_high + 3*fx_high|

	IMD frequency limits (MHz)
	6890
	7185
	6060
	6315



Based on Table 8.1.1.2-3, 2nd IMD products by Band 3 and Band 8 falls into the own Rx frequency of Band 7,and 3th IMD products by Band 3 and Band 8 falls into the own Rx frequency of Band 38,and the 2nd harmonic from Band 8 falls into Rx frequency of Band 3, and the 3nd harmonic from Band 8 falls into Rx frequency of Band 7.

[bookmark: _Toc81242848]8.1.1.3	MSD
When uplink CA configurations CA_1A-3A, CA_1A-8A, CA_3A-8A is paired with downlink CA configuration CA_1A-3A-7A-8A-38A there are no additional analysis of MSD because it is solved in fallback band combination..

[bookmark: _Toc81242849]8.1.1.4	∆TIB and ∆RIB values
The TIB,c and RIB,c values are shown in table 8.1.1.4-1 and table 8.1.1.4-2 according to CA_1-3-7-8-40 relaxation values, respectively.
Table 8.1.1.4-1: ΔTIB,c for 5DL aggregation
	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c [dB]

	CA_1A-3A-7A-8A-38A

	1
	0.6

	
	3
	0.6

	
	7
	0.8

	
	8
	0.3

	
	38
	0.9



Table 8.1.1.4-2: ΔRIB,c for 5DL aggregation
	Inter-band CA Configuration
	E-UTRA Band
	ΔRIB,c [dB]

	CA_1A-3A-7A-8A-38A
	1
	0

	
	3
	0

	
	7
	0

	
	8
	0

	
	38
	0




[bookmark: _Toc81242850]8.2	LTE-A inter-band CA: Band 1 and Band 3 and Band 8 and Band 20 and Band 38 DL with 2 bands UL
[bookmark: _Toc81242851]8.2.1	List of specific combination issues
[bookmark: _Toc81242852]8.2.1.1	Channel bandwidths per operating band for CA
Table 8.2.1.1-1: CA configurations under study
	E-UTRA CA configuration / Bandwidth combination set

	E-UTRA CA Configuration
	Uplink CA configurations
	E-UTRA Bands
	1.4
MHz
	3
MHz
	5
MHz
	10
MHz
	15
MHz
	20
MHz
	Maximum aggregated bandwidth
[MHz]
	Bandwidth combination set

	CA_1A-3A-8A-20A-38A
	CA_1A-3A CA_1A-8A CA_3A-8A
	1
	
	
	Yes
	Yes
	Yes
	Yes
	90
	0

	
	
	3
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	
	

	
	
	8
	Yes
	Yes
	Yes
	Yes
	
	
	
	

	
	
	20
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	
	
	38
	
	
	Yes
	Yes
	Yes
	Yes
	
	



[bookmark: _Toc81242853]8.2.1.2	Co-existence studies for LTE-A UL CA_1A-3A ,UL CA_1A-8A ,UL CA_3A-8A and DL CA_1A-3A-8A-20A-38A
For 2UL / 3DL own receiver desensitization study 2nd and 3rd order harmonics and 2nd, 3rd, 4th and 5th order intermodulation products were calculated and presented in Table 8.2.1.2-1, Table 8.2.1.2-2 and Table 8.2.1.2-3.
Table 8.2.1.2-1: Harmonic and IMD analysis for UL_CA_1A-3A
	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency (MHz)
	1920
	1980
	1710
	1785

	2nd harmonics frequency limits
	2*fx_low
	2*fx_high
	2* fy_low
	2* fy_high

	2nd harmonics frequency limits (MHz) 
	3840
	3960
	3420
	3570

	3rd harmonics frequency limits
	3*fx_low
	3*fx_high
	3* fy_low
	3* fy_high

	3rd harmonics frequency limits (MHz)
	5760
	5940
	5130
	5355

	2nd order IMD products
	|fy_low – fx_high|
	|fy_high – fx_low|
	|fy_low + fx_low|
	|fy_high + fx_high|

	IMD frequency limits (MHz)
	270
	135
	3630
	3765

	Two-tone 3rd order IMD products
	|2*fx_low – fy_high|
	|2*fx_high – fy_low|
	|2*fy_low – fx_high|
	|2*fy_high – fx_low|

	IMD frequency limits (MHz)
	2055
	2250
	1440
	1650

	Two-tone 3rd order IMD products
	|2*fx_low + fy_low|
	|2*fx_high + fy_high|
	|2*fy_low + fx_low|
	|2*fy_high + fx_high|

	IMD frequency limits (MHz)
	5550
	5745
	5340
	5550

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

	IMD frequency limits (MHz)
	3975
	4230
	3150
	3435

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

	IMD frequency limits (MHz)
	7470
	7725
	7050
	7335

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

	IMD frequency limits (MHz)
	270
	540
	7260
	7530

	Two-tone 5th order IMD products
	|fx_low – 4*fy_high|
	|fx_high – 4*fy_low|
	|fy_low – 4*fx_high|
	|fy_high – 4*fx_low|

	IMD frequency limits (MHz)
	5220
	4860
	6210
	5895

	Two-tone 5th order IMD products
	|fx_low + 4*fy_low|
	|fx_high + 4*fy_high|
	|fy_low + 4*fx_low|
	|fy_high + 4*fx_high|

	IMD frequency limits (MHz)
	8760
	9120
	9390
	9705

	Two-tone 5th order IMD products
	|2*fx_low – 3*fy_high|
	|2*fx_high – 3*fy_low|
	|2*fy_low – 3*fx_high|
	|2*fy_high – 3*fx_low|

	IMD frequency limits (MHz)
	1515
	1170
	2520
	2190

	Two-tone 5th order IMD products
	|2*fx_low + 3*fy_low|
	|2*fx_high + 3*fy_high|
	|2*fy_low + 3*fx_low|
	|2*fy_high + 3*fx_high|

	IMD frequency limits (MHz)
	8970
	9315
	9180
	9510



Based on Table 8.2.1.2-1, the 3rd IMD will interfere own Rx frequency of Band 1. There are no harmonic or IMD products from Band 1 and Band 3 uplinks which would desensitize Band 8 and Band 20 and Band 38 downlink. 

Table 8.2.1.2-2: Harmonic and IMD analysis for UL_CA_1A-8A
	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency (MHz)
	1920
	1980
	880
	915

	2nd harmonics frequency limits
	2*fx_low
	2*fx_high
	2* fy_low
	2* fy_high

	2nd harmonics frequency limits (MHz) 
	3840
	3960
	1760
	1830

	3rd harmonics frequency limits
	3*fx_low
	3*fx_high
	3* fy_low
	3* fy_high

	3rd harmonics frequency limits (MHz)
	5760
	5940
	2640
	2745

	2nd order IMD products
	|fy_low – fx_high|
	|fy_high – fx_low|
	|fy_low + fx_low|
	|fy_high + fx_high|

	IMD frequency limits (MHz)
	1100
	1005
	2800
	2895

	Two-tone 3rd order IMD products
	|2*fx_low – fy_high|
	|2*fx_high – fy_low|
	|2*fy_low – fx_high|
	|2*fy_high – fx_low|

	IMD frequency limits (MHz)
	2925
	3080
	220
	90

	Two-tone 3rd order IMD products
	|2*fx_low + fy_low|
	|2*fx_high + fy_high|
	|2*fy_low + fx_low|
	|2*fy_high + fx_high|

	IMD frequency limits (MHz)
	4720
	4875
	3680
	3810

	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)
	4845
	5060
	660
	825

	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)
	6640
	6855
	4560
	4725

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

	IMD frequency limits (MHz)
	2010
	2200
	5600
	5790

	Two-tone 5th order IMD products
	|fx_low – 4*fy_high|
	|fx_high – 4*fy_low|
	|fy_low – 4*fx_high|
	|fy_high – 4*fx_low|

	IMD frequency limits (MHz)
	1740
	1540
	7040
	6765

	Two-tone 5th order IMD products
	|2*fx_low - 3*fy_high|
	|2*fx_high - 3*fy_low|
	|2*fy_low - 3*fx_high|
	|2*fy_high -3*fx_low|

	IMD frequency limits (MHz)
	1095
	1320
	4180
	3930

	Two-tone 5th order IMD products
	|fx_low + 4*fy_low|
	|fx_high + 4*fy_high|
	|fy_low + 4*fx_low|
	|fy_high + 4*fx_high|

	IMD frequency limits (MHz)
	5440
	5640
	8560
	8835

	Two-tone 5th order IMD products
	|2*fx_low + 3*fy_low|
	|2*fx_high + 3*fy_high|
	|2*fy_low + 3*fx_low|
	|2*fy_high + 3*fx_high|

	IMD frequency limits (MHz)
	6480
	6705
	7520
	7770



Based on Table 8.2.1.2-2, 4th IMD products by Band 1 and Band 8 falls into the own Rx frequency of Band 1 and Band 20,and the 2nd harmonic from Band 8 falls into Rx frequency of Band 3.

Table 8.2.1.2-3: Harmonic and IMD analysis for UL_CA_3A-8A
	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency (MHz)
	880
	915
	1710
	1785

	2nd harmonics frequency limits
	2*fx_low
	2*fx_high
	2* fy_low
	2* fy_high

	2nd harmonics frequency limits (MHz) 
	1760
	1830
	3420
	3570

	3rd harmonics frequency limits
	3*fx_low
	3*fx_high
	3* fy_low
	3* fy_high

	3rd harmonics frequency limits (MHz)
	2640
	2745
	5130
	5355

	2nd order IMD products
	|fy_low – fx_high|
	|fy_high – fx_low|
	|fy_low + fx_low|
	|fy_high + fx_high|

	IMD frequency limits (MHz)
	795
	905
	2590
	2700

	Two-tone 3rd order IMD products
	|2*fx_low – fy_high|
	|2*fx_high – fy_low|
	|2*fy_low – fx_high|
	|2*fy_high – fx_low|

	IMD frequency limits (MHz)
	25
	120
	2505
	2690

	Two-tone 3rd order IMD products
	|2*fx_low + fy_low|
	|2*fx_high + fy_high|
	|2*fy_low + fx_low|
	|2*fy_high + fx_high|

	IMD frequency limits (MHz)
	3470
	3615
	4300
	4485

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

	IMD frequency limits (MHz)
	855
	1035
	4215
	4475

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

	IMD frequency limits (MHz)
	4350
	4530
	6010
	6270

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

	IMD frequency limits (MHz)
	1810
	1590
	5180
	5400

	Two-tone 5th order IMD products
	|fx_low – 4*fy_high| 
	|fx_high – 4*fy_low|
	|fy_low – 4*fx_high|
	|fy_high – 4*fx_low|

	IMD frequency limits (MHz)
	6260
	5925
	1950
	1735

	Two-tone 5th order IMD products
	|fx_low + 4*fy_low|
	|fx_high + 4*fy_high|
	|fy_low + 4*fx_low|
	|fy_high + 4*fx_high|

	IMD frequency limits (MHz)
	7720
	8055
	5230
	5445

	Two-tone 5th order IMD products
	|2*fx_low – 3*fy_high|
	|2*fx_high – 3*fy_low|
	|2*fy_low – 3*fx_high|
	|2*fy_high – 3*fx_low|

	IMD frequency limits (MHz)
	3595
	3300
	675
	930

	Two-tone 5th order IMD products
	|2*fx_low + 3*fy_low|
	|2*fx_high + 3*fy_high|
	|2*fy_low + 3*fx_low|
	|2*fy_high + 3*fx_high|

	IMD frequency limits (MHz)
	6890
	7185
	6060
	6315



Based on Table 8.2.1.2-3, 2nd IMD products by Band 3 and Band 8 falls into the own Rx frequency of Band 20 and Band 38,and 3rd IMD products by Band 3 and Band 8 falls into the own Rx frequency of Band 38, and 5th IMD products by Band 3 and Band 8 falls into the own Rx frequency of Band 20,and the 2nd harmonic from Band 8 falls into Rx frequency of Band 3. 

[bookmark: _Toc81242854]8.2.1.3	MSD
When uplink CA configurations CA_1A-3A, CA_1A-8A and CA_3A-8A is paired with downlink CA configuration CA_1A-3A-8A-20A-38A there is no additional analysis of MSD because it is solved in fallback band combination.

[bookmark: _Toc81242855]8.2.1.4	∆TIB and ∆RIB values
The TIB,c and RIB,c values are shown in table 8.2.1.4-1 and table 8.2.1.4-2 according to CA_1-3-7-8-20 relaxation values, respectively.
Table 8.2.1.4-1: ΔTIB,c for 5DL aggregation
	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c [dB]

	CA_1A-3A-8A-20A-38A

	1
	0.6

	
	3
	0.6

	
	8
	0.6

	
	20
	0.6

	
	38
	0.6



Table 8.2.1.4-2: ΔRIB,c for 5DL aggregation
	Inter-band CA Configuration
	E-UTRA Band
	ΔRIB,c [dB]

	CA_1A-3A-8A-20A-38A
	1
	0

	
	3
	0

	
	8
	0

	
	20
	0

	
	38
	0
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