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Foreword
This Technical Report has been produced by the 3rd Generation Partnership Project (3GPP).
The contents of the present document are subject to continuing work within the TSG and may change following formal TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an identifying change of release date and an increase in version number as follows:
Version x.y.z
where:
x	the first digit:
1	presented to TSG for information;
2	presented to TSG for approval;
3	or greater indicates TSG approved document under change control.
y	the second digit is incremented for all changes of substance, i.e. technical enhancements, corrections, updates, etc.
z	the third digit is incremented when editorial only changes have been incorporated in the document.
[bookmark: _Toc494093697][bookmark: _Toc494093949][bookmark: _Toc494094012][bookmark: _Toc494094078][bookmark: _Toc494106688][bookmark: _Toc494107532][bookmark: _Toc494108535][bookmark: _Toc494109629][bookmark: _Toc494109867][bookmark: _Toc494110105][bookmark: _Toc496078953][bookmark: _Toc501010951][bookmark: _Toc513204893][bookmark: _Toc513205576][bookmark: _Toc515614601][bookmark: _Toc515615574][bookmark: _Toc24171882]
1	Scope
The present document is a technical report for 2B DL/1B UL Inter-band Carrier Aggregation under Rel-16 time frame. The purpose is to gather the relevant background information and studies in order to address 2B DL/1B UL Inter-band Carrier Aggregation requirements for the Rel-16 band combinations in Table 1-1.
Table 1-1: Release 16 2BDL/1BUL inter-band carrier aggregation combinations


	CA combination
	REL-independent from

	7A-7A-46E_BCS0
	REL-15

	41A-42A-42A_BCS0
	REL-11

	41C-42A-42A_BCS0
	REL-11

	41A-42A-42C_BCS0
	REL-11

	41A-42C-42C_BCS0
	REL-12

	41C-42A-42C_BCS0
	REL-12

	41C-42C-42C_BCS0
	REL-15

	41A-42A-42C_UL_42C_BCS0
	REL-12

	41A-42C-42C_UL_42C_BCS0
	REL-12

	41C-42A-42C_UL_42C_BCS0
	REL-12

	41C-42C-42C_UL_42C_BCS0
	REL-15

	7A-7A-28A_BSC0
	Rel-11

	3C_28A_UL_3C_BCS0
	Rel-11

	18A-42C_BCS0
	REL-12

	18A-42A_BCS0
	REL-12

	3A-42A-42C_UL_42C_BCS0
	REL-12

	3A-42C-42C_UL_42C_BCS0
	REL-12

	46C-48C_UL_48C_BCS0
	Rel-13

	46A-48C_UL_48C_BCS0
	Rel-13

	46A-48D_UL_48C_BCS0
	REL-13                 

	46C-48D_UL_48C_BCS0
	REL-13                

	46A-48E_UL_48C_BCS0
	REL-13                 

	46C-48E_UL_48C_BCS0
	REL-15                

	7A-7A-29A_BCS0
	REL-11

	7C-29A_BCS0
	REL-11

	7A-29A_BCS0
	REL-11

	28A-42A-42A_BCS0
	REL-12

	28A-42A-42C_BCS0
	REL-12

	28A-42C-42C_BCS0
	REL-12

	28A-42A-42C_UL_42C_BCS0
	REL-12

	28A-42C-42C_UL_42C_BCS0
	REL-12

	5B-46E_BCS0
	Rel-15

	5B-46D_BCS0
	Rel-13

	5B-46C_BCS0
	Rel-13

	5B-46A_BCS0
	Rel-13

	46E-66A-66A_BCS0
	Rel-15

	2A-2A-5B_BCS0
	Rel-11

	2A-5B_BCS0
	Rel-11

	3A-3A-7C_BCS0
	Rel-12

	3A-3A-7C_UL_7C_BCS0
	Rel-12

	25A-25A-41E_BCS0
	REL-15

	25A-41F_BCS0
	REL-15

	25A-25A-41F_BCS0
	REL-12

	7C-46E_BCS0
	REL-15

	1A-1A-3C_UL_3C_BCS0
	Rel-12

	1A-1A-7C_UL_7C_BCS0
	Rel-12



This TR contains a band specific combination part. The actual requirements are added to the corresponding technical specifications.
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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]	RP-181441, “New WID on Rel16 LTE inter-band CA for 2 bands DL with 1 band UL”, RAN#80.
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[bookmark: _Toc494093700][bookmark: _Toc494093952][bookmark: _Toc494094015][bookmark: _Toc494094081][bookmark: _Toc494106691][bookmark: _Toc494107535][bookmark: _Toc494108538][bookmark: _Toc494109632][bookmark: _Toc494109870][bookmark: _Toc494110108][bookmark: _Toc496078956][bookmark: _Toc501010954][bookmark: _Toc513204896][bookmark: _Toc513205579][bookmark: _Toc515614604][bookmark: _Toc515615577][bookmark: _Toc24171885]3.1	Definitions
For the purposes of the present document, the terms and definitions given in 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 TR 21.905 [1].
[bookmark: _Toc494093701][bookmark: _Toc494093953][bookmark: _Toc494094016][bookmark: _Toc494094082][bookmark: _Toc494106692][bookmark: _Toc494107536][bookmark: _Toc494108539][bookmark: _Toc494109633][bookmark: _Toc494109871][bookmark: _Toc494110109][bookmark: _Toc496078957][bookmark: _Toc501010955][bookmark: _Toc513204897][bookmark: _Toc513205580][bookmark: _Toc515614605][bookmark: _Toc515615578][bookmark: _Toc24171886]3.2	Symbols
For the purposes of the present document, the following symbols apply:
<symbol>	<Explanation>
[bookmark: _Toc494093702][bookmark: _Toc494093954][bookmark: _Toc494094017][bookmark: _Toc494094083][bookmark: _Toc494106693][bookmark: _Toc494107537][bookmark: _Toc494108540][bookmark: _Toc494109634][bookmark: _Toc494109872][bookmark: _Toc494110110][bookmark: _Toc496078958][bookmark: _Toc501010956][bookmark: _Toc513204898][bookmark: _Toc513205581][bookmark: _Toc515614606][bookmark: _Toc515615579][bookmark: _Toc24171887]3.3	Abbreviations
For the purposes of the present document, the abbreviations given in TR 21.905 [2] and the following apply. 
An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in TR 21.905 [2].
[bookmark: _Toc494093703][bookmark: _Toc494093955][bookmark: _Toc494094018][bookmark: _Toc494094084][bookmark: _Toc494106694][bookmark: _Toc494107538][bookmark: _Toc494108541][bookmark: _Toc494109635][bookmark: _Toc494109873][bookmark: _Toc494110111][bookmark: _Toc496078959][bookmark: _Toc501010957][bookmark: _Toc513204899][bookmark: _Toc513205582][bookmark: _Toc515614607][bookmark: _Toc515615580][bookmark: _Toc24171888]4	Background
The present document is a technical report for 2B DL/1B UL Inter-band Carrier Aggregation under Rel-16 timeframe. The document covers each band combination specific issues.
[bookmark: _Toc494093704][bookmark: _Toc494093956][bookmark: _Toc494094019][bookmark: _Toc494094085][bookmark: _Toc494106695][bookmark: _Toc494107539][bookmark: _Toc494108542][bookmark: _Toc494109636][bookmark: _Toc494109874][bookmark: _Toc494110112][bookmark: _Toc496078960][bookmark: _Toc501010958][bookmark: _Toc513204900][bookmark: _Toc513205583][bookmark: _Toc515614608][bookmark: _Toc515615581][bookmark: _Toc24171889]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: historyclause]
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[bookmark: _Toc24171892]5.x.1	Channel bandwidths per operating band for CA
< Editor's note: Text will be added, the examples is given as follows>
Table 5.x.1-1: Inter-band CA operating bands
	E‑UTRA Operating Band
	Uplink (UL) operating band
BS receive
UE transmit
	Downlink (DL) operating band
BS transmit 
UE receive
	Duplex Mode

	
	FUL_low   –  FUL_high
	FDL_low  –  FDL_high
	

	xx
	xx MHz
	–
	1910 MHz
	xx MHz
	–
	xx MHz
	FDD

	yy
	yy MHz
	–
	5925 MHz
	yy MHz
	–
	yy MHz
	TDD




Table 5.x.1-2: E-UTRA CA configurations and bandwidth combination sets defined for inter-band CA
	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_xxA-yyA
	-
	xx
	
	
	Yes
	Yes
	Yes
	Yes
	40
	0

	
	
	yy
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	CA_xxA-yyC
	-
	xx
	
	
	Yes
	Yes
	Yes
	Yes
	60
	0

	
	
	yy
	See the CA_yyC Bandwidth combination set 0 in Table 5.6A.1-1
	
	

	CA_xxC-yyA
	-
	xx
	See the CA_xxC Bandwidth combination set 0 in Table 5.6A.1-1
	60
	0

	
	
	yy
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	CA_xxA-yyC
	CA_yCC
	xx
	
	
	Yes
	Yes
	Yes
	Yes
	60
	0

	
	
	yy
	See the CA_yyC Bandwidth combination set 0 in Table 5.6A.1-1
	
	



< Editor's note: If the UL CA is proposed for the CA configuration, the Uplink CA configurations column should be added in the table.>
[bookmark: _Toc24171893]5.x.2 	Co-existence studies
< Edtor's note: Text will be added, the examples is given as follows. The harmonics and harmonics mixing issues shoule be analysed based on this table. >
Table 5.1.2-1 summarizes frequency ranges where harmonics and/or harmonics mixing occur for CA _ xx-yy.
Table 5.x.2-1: Impact of UL/DL Harmonic 
	
	
	
	
	
	2nd Harmonic
	3rd Harmonic
	nth Harmonic

	Band
	UL Low Band Edge
	UL High Band Edge
	DL Low Band Edge
	DL High Band Edge
	UL Low Band Edge
	UL High Band Edge
	UL Low Band Edge
	UL High Band Edge
	UL Low Band Edge
	UL High Band Edge

	xx
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD

	yy
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD



< Edtor's note: Harmonic relation should be captured as far as there is harmonic interference, e.g. n = floor(yy or xx_DL High Band Edge/xx or yy_UL Low Band Edge). >

Table 5.x.2-2: Impact of UL/DL Harmonic mixing
	
	
	
	
	
	2nd Harmonic
	3rd Harmonic
	mth Harmonic

	Band
	UL Low Band Edge
	UL High Band Edge
	DL Low Band Edge
	DL High Band Edge
	DL Low Band Edge
	DL High Band Edge
	DL Low Band Edge
	DL High Band Edge
	DL Low Band Edge
	DL High Band Edge

	xx
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD

	yy
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD



< Edtor's note: Harmonic mixing relation should be captured as far as there is harmonic mixing interference, e.g. m= floor(yy or xx_UL High Band Edge/xx or yy_DL Low Band Edge)>


[bookmark: _Toc24171894]5.x.3	∆TIB and ∆RIB values
< Editor's note: Text will be added, the examples is given as follows. IB,c and R IB,c can be added based on band>
Table 5.x.3-1: IB,c
	CA_xx-yy
	xx
	TBD

	
	yy
	TBD


Table 5.x.3-2: R IB,c
	CA_xx-yy
	xx
	TBD

	
	yy
	TBD




[bookmark: _Toc24171895]5.x.4 	REFSENS
< Editor's note: Text will be added if harmonics and/or harmonic mixing, etc. issues are identified, and only REFSENS numbers for bands have these issues need to be provided in the table.>
Table 5.x.4-1: Reference sensitivity for carrier aggregation QPSK PREFSENS, CA
	Channel bandwidth

	EUTRA CA Configuration
	EUTRA band
	1.4 MHz
(dBm)
	3 MHz
(dBm)
	5 MHz
(dBm)
	10 MHz
(dBm)
	15 MHz
(dBm)
	20 MHz
(dBm)
	Duplex mode

	CA_xxA-yyA
CA_xxA-yyC
CA_xxC-yyA
	yy
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD


[bookmark: _Toc494093708][bookmark: _Toc494093962][bookmark: _Toc494094025][bookmark: _Toc494094090][bookmark: _Toc494106700][bookmark: _Toc494107544][bookmark: _Toc494108547][bookmark: _Toc494109641][bookmark: _Toc494109879][bookmark: _Toc494110117][bookmark: _Toc496078965][bookmark: _Toc501010963][bookmark: _Toc513204905][bookmark: _Toc513205588][bookmark: _Toc515614613][bookmark: _Toc515615586]
[bookmark: _Toc24171896]5.1	CA_7-46
[bookmark: _Toc24171897]5.1.1	Channel bandwidths per operating band for CA
Table 5.1.1-1: Inter-band CA operating bands
	E‑UTRA Operating Band
	Uplink (UL) operating band
BS receive
UE transmit
	Downlink (DL) operating band
BS transmit 
UE receive
	Duplex Mode

	
	FUL_low   –  FUL_high
	FDL_low  –  FDL_high
	

	7
	2500 MHz
	–
	2570 MHz
	2620 MHz 
	–
	2690 MHz
	FDD

	46
	5150 MHz 
	–
	5925 MHz
	5150 MHz
	–
	5925 MHz
	TDD



Table 5.1.1-2: E-UTRA CA configurations and bandwidth combination sets defined for inter-band CA
	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_7A-7A-46E
	-
	7
	See CA_7A-7A Bandwidth combination set 1 in table 5.6A.1-3 of 36.101
	120
	0

	
	
	46
	See CA_46D Bandwidth combination set 0 in table 5.6A.1-3 of 36.101
	
	

	CA_7C-46E
	-
	7
	See CA_7C Bandwidth Combination Set 2 in Table 5.6A.1-1
	120
	0

	
	
	46
	See CA_46E Bandwidth Combination Set 0 in Table 5.6A.1-1
	
	



[bookmark: _Toc24171898]5.1.2 	Co-existence studies
The 2nd and 3rd harmonics products caused in the UE by transmitting CA_7A-7A-46E_BCS0 carriers are derived in the constituent 2DL and 3DL CAs.

[bookmark: _Toc494106866][bookmark: _Toc494107721][bookmark: _Toc494108724][bookmark: _Toc494109841][bookmark: _Toc494110079][bookmark: _Toc494110316][bookmark: _Toc496079164][bookmark: _Toc501011162][bookmark: _Toc501011526][bookmark: _Toc24171899]5.1.3	∆TIB,c and ∆RIB,c values
For 6DL/1UL CA_6DL_7A-7A-46E, the TIB,c and RIB,c  values are shown in table 5.1.3-1 and table 5.1.3-2, respectively.
Table 5.1.3-1: ΔTIB,c(two bands)
	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c  [dB]

	CA_7A-7A-46E
	7
	0


Table 5.1.3-2: ΔRIB,c (two bands)
	Inter-band CA Configuration
	E-UTRA Band
	ΔRIB,c  [dB]

	CA_7A-7A-46E
	7
	0


[bookmark: _Toc24171900]5.1.4	REFSENS
The REFSENS requirements CA_7A-7A-46E are shown in Table 5.1.4-1 with the uplink configuration specified in Table 7.3.1-2 of TS36.101.
[bookmark: OLE_LINK104][bookmark: OLE_LINK105]Table 5.1.4-1: Reference sensitivity for carrier aggregation QPSK PREFSENS, CA (CA with band 46)
	Channel bandwidth

	EUTRA CA Configuration
	EUTRA band
	1.4 MHz
(dBm)
	3 MHz
(dBm)
	5 MHz
(dBm)
	10 MHz
(dBm)
	15 MHz
(dBm)
	20 MHz
(dBm)
	Duplex mode

	CA_7A-7A-46E
	7
	
	
	-98
	-95
	-93.2
	-92
	FDD

	
	46
	
	
	
	
	
	-90
	TDD

	CA_7C-46E
	7
	
	
	-98
	-95
	-93.2
	-92
	FDD

	
	46
	
	
	
	
	
	-90
	TDD



[bookmark: _Toc498520523][bookmark: _Toc24171901]5.2	CA_18-42
[bookmark: _Toc489357719][bookmark: _Toc498520524][bookmark: _Toc24171902]5.2.1	Channel bandwidths per operating band for CA
Table 5.2.1-1: Inter-band CA operating bands
	E-UTRA CA Band
	E-UTRA Band
	Uplink (UL) operating band
	Downlink (DL) operating band
	Duplex Mode

	
	
	BS receive / UE transmit
	BS transmit / UE receive 
	

	
	
	FUL_low – FUL_high
	FDL_low – FDL_high
	

	CA_18-42
	18
	815 MHz
	–
	830 MHz
	860 MHz
	–
	875 MHz
	FDD

	
	42
	3400 MHz
	–
	3600 MHz
	3400 MHz
	–
	3600 MHz
	TDD



Table 5.2.1-2: E-UTRA CA configurations and bandwidth combination sets defined for inter-band CA
	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_18A-42A
	-
	18
	
	
	Yes
	Yes
	Yes
	
	35
	0

	
	
	42
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	CA_18A-42C
	-
	18
	
	
	Yes
	Yes
	Yes
	
	55
	0

	
	
	42
	See the CA_42C Bandwidth combination set 0 in Table 5.6A.1-1
	
	



[bookmark: _Toc489357721][bookmark: _Toc498520526][bookmark: _Toc24171903]5.2.2	Co-existence studies
Table 5.2.2-1 summarizes frequency ranges where harmonics occur for CA _ 18-42.
Table 5.2.2-1: Impact of UL/DL Harmonic
	
	
	
	
	
	2nd  Harmonic
	3rd  Harmonic
	2nd  Harmonic
	3rd Harmonic
	4th Harmonic

	Band
	UL Low Band Edge
	UL High Band Edge
	DL Low Band Edge
	DL High Band Edge
	UL Low Band Edge
	UL High Band Edge
	UL Low Band Edge
	UL High Band Edge
	DL Low Band Edge
	DL High Band Edge
	DL Low Band Edge
	DL High Band Edge
	DL Low Band Edge
	DL High Band Edge

	18
	815
	830
	860
	875
	1630
	1660
	2445
	2490
	1720
	1750
	2580
	2625
	3260
	3320

	42
	3400
	3600
	3400
	3600
	6800
	7200
	10200
	10800
	6800
	7200
	10200
	10800
	13600
	14400



Table 5.2.2-2 summarizes frequency ranges where harmonics mixing occurs for CA _ 18-42.
Table 5.2.2-2: Impact of UL/DL Harmonic mixing
	
	
	
	
	
	2nd Harmonic
	3rd Harmonic
	4th Harmonic

	Band
	UL Low Band Edge
	UL High Band Edge
	DL Low Band Edge
	DL High Band Edge
	DL Low Band Edge
	DL High Band Edge
	DL Low Band Edge
	DL High Band Edge
	DL Low Band Edge
	DL High Band Edge

	18
	815
	830
	860
	875
	1720
	1750
	2580
	2625
	3440
	3500

	42
	3400
	3600
	3400
	3600
	6800
	7200
	10200
	10800
	13600
	14400



4th Harmonic mixing of band 42 may fall down in the DL of band 18. The same 4th Harmonic mixing issue occurs in band 19 which is the adjacent band of band 18 and has the same bandwidth. Since there is no additional requirement for CA_19-42, no requirement is needed for CA_18-42.

[bookmark: _Toc24171904]5.2.3	∆TIB and ∆RIB values
For CA_18-42, the same requirements on ∆TIB and ∆RIB of CA_19-42 case can be applied. 
Table 5.2.3-1: IB,c
	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c [dB] 


	CA_18-42
	18
	0.3

	
	42
	0.8



Table 5.2.3-2: R IB,c
	Inter-band CA Configuration
	E-UTRA Band
	ΔRIB,c [dB] 


	CA_18-42
	18
	0

	
	42
	0.5



[bookmark: _Toc24171905]5.2.4	REFSENS
As mentioned in 5.2.2, no additional requirements are needed for this configuration.
[bookmark: _Toc24171906]5.3	7-7-28
[bookmark: _Toc24171907]5.3.1	Channel bandwidths per operating band for CA
Table 5.3.1-1: Inter-band CA operating bands
	E‑UTRA Operating Band
	Uplink (UL) operating band
BS receive
UE transmit
	Downlink (DL) operating band
BS transmit 
UE receive
	Duplex Mode

	
	FUL_low   –  FUL_high
	FDL_low  –  FDL_high
	

	7
	2500 MHz
	–
	2570 MHz
	2620 MHz
	–
	2690 MHz
	FDD

	28
	703 MHz
	–
	748 MHz
	758 MHz
	–
	803 MHz
	FDD



Table 5.3.1-2: Supported E-UTRA bandwidths per CA configuration for inter-band CA
	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_7A-7A-28A
	-
	7
	See CA_7A-7A Bandwidth combination set 3 in Table 5.6A.1-3
	60
	0

	
	
	28
	
	
	
	Yes
	Yes
	Yes
	
	



[bookmark: _Toc441173976][bookmark: _Toc24171908]5.3.2	Co-existence studies
Table 5.3.2-1 summarizes frequency ranges where harmonics occur due to Band 7 and Band 28 CA with 1 UL. 
Table 5.3.2-1: Impact of 1 UL Harmonic Interference

	
	
	
	
	2nd Harmonic
	3rd Harmonic

	Band
	UL Low Band Edge
	UL High Band Edge
	DL Low Band Edge
	DL High Band Edge
	UL Low Band Edge
	UL High Band Edge
	UL Low Band Edge
	UL High Band Edge

	7
	2500
	2570
	2620
	2690
	5000
	5140
	7500
	7710

	28
	703
	748
	758
	803
	1406
	1496
	2109
	2244


It can be seen from Table 5.3.2-1 that there is no harmonic impact towards any of its own downlink bands.
[bookmark: _Toc24171909]5.3.3		ΔTIB,c and ΔRIB,c values
CA_7A-7A-28A has the same ΔTIB,c and ΔRIB,c  as existing combination CA_7A-28A.
Table 5.3.3-1: ΔTIB,c for 3DLs aggregation
	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c [dB]

	CA_7-7-28
	7
	0.3

	
	28
	0.3



Table 5.3.3-2: ΔRIB,c for 3DLs aggregation
	Inter-band CA Configuration
	E-UTRA Band
	ΔRIB,c [dB]

	CA_7-7-28
	7
	0

	
	28
	0



[bookmark: _Toc24171910]5.3.4	REFSENS requirements
There are no reference sensitivity requirements needed.
[bookmark: _Toc24171911]5.4	CA_3-28
[bookmark: _Toc24171912]5.4.1	Channel bandwidths per operating band for CA
Table 5.4.1-1: Inter-band CA operating bands
	E‑UTRA Operating Band
	Uplink (UL) operating band
BS receive
UE transmit
	Downlink (DL) operating band
BS transmit 
UE receive
	Duplex Mode

	
	FUL_low   –  FUL_high
	FDL_low  –  FDL_high
	

	3
	1710 MHz
	–
	1785 MHz
	1805 MHz
	–
	1880 MHz
	FDD

	28
	703 MHz
	–
	748 MHz
	758 MHz
	–
	803 MHz
	FDD



Table 5.4.1-2: Supported E-UTRA bandwidths per CA configuration for inter-band CA
	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_3C-28A
	CA_3C
	3
	See the CA_3C Bandwidth combination set 0 in Table 5.6A.1-1
	60
	0

	
	
	28
	
	
	Yes
	Yes
	Yes
	Yes
	
	



[bookmark: _Toc24171913]5.4.2	Co-existence studies
Table 5.4.2-1 summarizes frequency ranges where harmonics occur for CA_3-28 with 1 band uplink.  
Table 5.4.2-1: Impact of 1 UL Harmonic Interference

	
	
	
	
	
	2nd Harmonic
	3rd Harmonic

	Band
	UL Low Band Edge
	UL High Band Edge
	DL Low Band Edge
	DL High Band Edge
	UL Low Band Edge
	UL High Band Edge
	UL Low Band Edge
	UL High Band Edge

	3
	1710
	1785
	1805
	1880
	3420
	3570
	5130
	5355

	28
	703
	748
	758
	803
	1406
	1496
	2109
	2244



Within Table 5.4.2-1 for CA_3C-28A there is no harmonic interference from uplink bands towards the downlink bands.
[bookmark: _Toc24171914]5.4.3	ΔTIB,c and ΔRIB,c values
The ΔTIB,c and ΔRIB,c values for two band Carrier Aggregation of Band 3 and Band 28 are covered in TS 36.101 Table 6.2.5-2 (two bands) for ΔTIB,c  and Table 7.3.1-1A (two bands) for ΔRIB,c.
[bookmark: _Toc24171915]5.4.4	Reference sensitivity
MSD study not required as there is no harmonic interference from uplink bands towards the downlink bands.
[bookmark: _Toc24171916]5.5	CA_3-42
[bookmark: _Toc24171917]5.5.1	Channel bandwidths per operating band for CA
Table 5.5.1-1: Inter-band CA operating bands
	E‑UTRA Operating Band
	Uplink (UL) operating band
BS receive
UE transmit
	Downlink (DL) operating band
BS transmit 
UE receive
	Duplex Mode

	
	FUL_low   –  FUL_high
	FDL_low  –  FDL_high
	

	3
	1710 MHz
	–
	1785 MHz
	1805 MHz
	–
	1880 MHz
	FDD

	42
	3400 MHz
	–
	3600 MHz
	3400 MHz
	–
	3600 MHz
	TDD




Table 5.5.1-2: E-UTRA CA configurations and bandwidth combination sets defined for inter-band CA
	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-42A-42C
	CA_42C
	3
	
	
	Yes
	Yes
	Yes
	Yes
	80
	0

	
	
	42
	See the CA_42A-42C Bandwidth combination set 0 in Table 5.6A.1-3
	
	



[bookmark: _Toc24171918]5.5.2 	Co-existence studies
Since the co-existence has been studied in lower order CAs of CA_3-42 and this CA can reuse the result. Thus there is no need to specify a new requirement.

[bookmark: _Toc24171919]5.5.3	∆TIB and ∆RIB values
Since delta TIB and RIB have been studied in lower order CAs of CA_3-42, this CA combination can reuse the results. Thus there is no need to specify a new requirement.

[bookmark: _Toc24171920]5.5.4 	REFSENS
Since REFSENS has been studied in lower order CAs of CA_3-42, this CA can reuse the result. Thus there is no need to specify a new requirement.
[bookmark: _Toc24171921]5.6	CA_28-32
[bookmark: _Toc24171922]5.6.1	Channel bandwidths per operating band for CA
Table 5.6.1-1: Supported E-UTRA bandwidths per CA configuration for inter-band CA
	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_28A-32A
	-
	28
	
	
	Yes
	Yes
	Yes
	Yes
	40
	0

	
	
	32
	
	
	Yes
	Yes
	Yes
	Yes
	
	



[bookmark: _Toc24171923]5.6.2	UE co-existence studies 
Table 5.6.2-1 gives the harmonic frequency limits for Band 28 and Band 32 2DL CA. As shown in table 5.6.2-1, UL carrier of band 28 is not located at 2nd order harmonics or 3rd order harmonics of DL carriers.
Table 5.6.2-1: DL harmonics frequency limits for CA of Band 28 and Band 32
	DL carriers
	f1_low
	f1_high
	f2_low
	f2_high

	DL frequency (MHz)
	758
	803
	1452
	1496

	2nd order DL harmonics frequency range (MHz)
	1516 – 1606
	2904 – 2992

	3rd order DL harmonics frequency range (MHz)
	2274 - 2409
	4356 - 4488



As shown in Table 5.6.2-2, the 2nd harmonic frequencies of Band 28 UL might affect the band 32 DL.
Table 5.6.2-2: UL harmonics frequency limits for CA of Band 28 and Band 32
	
	
	
	
	
	2nd  Harmonic
	3rd  Harmonic

	Band
	UL Low Band Edge
	UL High Band Edge
	DL Low Band Edge
	DL High Band Edge
	UL Low Band Edge
	UL High Band Edge
	UL Low Band Edge
	UL High Band Edge

	28
	703
	748
	758
	803
	1406
	1496
	2109
	2244

	32
	N/A
	N/A
	1452
	1496
	N/A
	N/A
	N/A
	N/A



[bookmark: _Toc24171924]5.6.3		ΔTIB,c and ΔRIB,c values
The ΔTIB,c and ΔRIB,c values are derived from existing combination CA_8-32 and CA_20-32 with the low band 8 or 20 replaced with low band 28, and are specified by the following inclusions into tables in TS 36.101.
Table 5.6.3-1: ΔTIB,c (two bands)
	E-UTRA operating band combination
	E-UTRA Band
	ΔTIB,c [dB]

	CA_28-32
	28
	0.3



Table 5.6.3.-2: ΔRIB,c (two bands)
	E-UTRA operating band combination
	E-UTRA Band
	ΔRIB,c [dB]

	CA_28-32
	28
	0



[bookmark: _Toc24171925]5.6.4	REFSENS requirements
REFSENS requirements are needed since second UL harmonic of band 28 is affecting band 32 DL. Similar values as from CA_3-42 which also has 2nd harmonic issues, and need to be specified by the following inclusions into tables in TS 36.101
Table 7.3.1A-0a: Reference sensitivity for carrier aggregation QPSK PREFSENS, CA (exceptions due to harmonic issue)
	Channel bandwidth

	EUTRA CA Configuration
	EUTRA band
	1.4 MHz
(dBm)
	3 MHz
(dBm)
	5 MHz
(dBm)
	10 MHz
(dBm)
	15 MHz
(dBm)
	20 MHz
(dBm)
	Duplex mode

	CA_28A-32A9,10
	32
	
	
	-72.2
	-72.2
	-72.2
	-72.2
	FDD

	CA_28A-32A11
	32
	
	
	-97.6
	-95.2
	-93.7
	-93.0
	FDD

	NOTE 9:	These requirements apply when there is at least one individual RE within the uplink transmission bandwidth of the aggressor (lower) band for which the 2nd transmitter harmonic is within the downlink transmission bandwidth of a victim (higher) band and a range FHD above and below the edge of this downlink transmission bandwidth. The value FHD depends on the E-UTRA configuration: FHD = 10 MHz for CA_3A-42A, CA_3A-3A-42A, CA_3A-42A-42A, CA_1A-3A-20A-32A-42A, CA_3A-42A-43A, CA_3A-32A-42A-43A, CA_1A-3A-42A, CA_2A-13A-48A-66A, CA_2A-48A, CA_2A-48C, CA_2A-48D, CA_48A-66A, CA_3A-7A-42A, CA_3A-19A-42A, CA_3A-20A-42A, CA_3A-28A-42A, CA_1A-3A-7A-42A, CA_13A-48A-66A, CA_13A-48A-66B, CA_13A-48A-66C, CA_13A-48A-48A-66A, CA_13A-48C-66A, CA_28A-32A, CA_48A-66A-66A, CA_48A-66B , CA_48A-66C, CA_48A-48A-66A, CA_48C-66A, CA_48A-48A-66A-66A, CA_48A-48A-66B, CA_48A-48A-66C, CA_48C-66B, CA_48C-66C, CA_48E-66A, CA_1A-3A-19A-42A, CA_1A-3A-32A-42A, CA_3A-7A-20A-42A, CA_3A-20A-32A-42A and CA_3A-28A-41A-42A. FHD = 0MHz for CA_11A-28A, CA_1A-11A-28A and CA_3A-11A-28A.


NOTE 10:	The requirements should be verified for UL EARFCN of the aggressor (lower) band (superscript LB) such that in MHz and  with[image: ] carrier frequency in the victim (higher) band in MHz and [image: ] the channel bandwidth configured in the lower band.




NOTE 11:	The requirements are only applicable to channel bandwidths with a carrier frequency at  MHz offset from  in the victim (higher band) with , where[image: ]andare the channel bandwidths configured in the aggressor (lower) and victim (higher) bands in MHz, respectively.



Table 7.3.1A-0b: Uplink configuration for the low band (exceptions due to harmonic issue)
	E-UTRA Band / Channel bandwidth of the high band / NRB / Duplex mode

	EUTRA CA Configuration
	UL band
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	Duplex mode

	CA_28A-32A
	28
	
	
	12
	25
	36
	50
	FDD



[bookmark: _Toc24171926]5.7	CA_46-48
[bookmark: _Toc24171927]5.7.1	Channel bandwidths per operating band for CA
Table 5.7.1-1: Inter-band CA operating bands
	E‑UTRA Operating Band
	Uplink (UL) operating band
BS receive
UE transmit
	Downlink (DL) operating band
BS transmit 
UE receive
	Duplex Mode

	
	FUL_low   –  FUL_high
	FDL_low  –  FDL_high
	

	46
	5150 MHz 
	–
	5925 MHz
	5150 MHz
	–
	5925 MHz
	TDD

	48
	3550 MHz
	–
	3700 MHz
	3550 MHz
	–
	3700 MHz
	TDD



Table 5.7.1-2: Supported E-UTRA bandwidths per CA configuration for inter-band CA
	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_46A-48C
	CA_48C
	46
	
	
	
	
	
	Yes
	60
	0

	
	
	48
	See CA_48C Bandwidth combination set 0 in Table 5.6A.1-1
	
	

	CA_46A-48D
	CA_48C
	46
	
	
	
	
	
	Yes
	80
	0

	
	
	48
	See CA_48D Bandwidth Combination Set 0 in Table 5.6A.1-1
	
	

	CA_46C-48C
	CA_48C
	46
	See CA_46C Bandwidth Combination Set 0 in Table 5.6A.1-1
	80
	0

	
	
	48
	See CA_48C Bandwidth Combination Set 0 in Table 5.6A.1-1
	
	

	CA_46A-48E
	CA_48C
	46
	
	
	
	
	
	Yes
	100
	0

	
	
	48
	See CA_48E Bandwidth combination set 0 in the Table 5.6A.1-1
	
	

	CA_46C-48D
	CA_48C
	46
	See CA_46C Bandwidth combination set 0 in the Table 5.6A.1-1
	100
	0

	
	
	48
	See CA_48D Bandwidth combination set 0 in the Table 5.6A.1-1
	
	

	CA_46C-48E
	CA_48C
	46
	See the CA_46C Bandwidth combination set 0 in Table 5.6A.1-1
	120
	0

	
	
	48
	See the CA_48E Bandwidth combination set 0 in Table 5.6A.1-1
	
	


[bookmark: _Toc24171928]5.7.2		ΔTIB,c and ΔRIB,c values
The ΔTIB,c and ΔRIB,c values for two band CA_46-48 are covered in TS 36.101 Table 6.2.5-2 (two bands) for ΔTIB,c  and Table 7.3.1-1A (two bands) for ΔRIB,c.
[bookmark: _Toc24171929]5.7.3	REFSENS requirements
There are no additional reference sensitivity requirements needed.

[bookmark: _Toc24171930]5.8	CA 7-29
[bookmark: _Toc24171931]5.8.1	Channel bandwidths per operating band for CA
Table 5.8.1-1: Inter-band CA operating bands
	E‑UTRA Operating Band
	Uplink (UL) operating band
BS receive
UE transmit
	Downlink (DL) operating band
BS transmit 
UE receive
	Duplex Mode

	
	FUL_low   –  FUL_high
	FDL_low  –  FDL_high
	

	7
	2500 MHz
	–
	2570 MHz
	2620 MHz
	–
	2690 MHz
	FDD

	29
	
	–
	
	717 MHz
	–
	728 MHz
	FDD




Table 5.8.1-2: E-UTRA CA configurations and bandwidth combination sets defined for inter-band CA
	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_7A-29A
	-
	7
	
	
	Yes
	Yes
	Yes
	Yes
	30
	0

	
	
	29
	
	
	Yes
	Yes
	
	
	
	

	CA_7A-7A-29A
	-
	7
	See CA_7A-7A Bandwidth combination set 1 in table 5.6A.1-3 of 36.101
	50
	0

	
	
	29
	
	
	Yes
	Yes
	
	
	
	

	CA_7C-29A
	-
	7
	See CA_7C Bandwidth combination set 2 in table 5.6A.1-1 of 36.101
	50
	0

	
	
	29
	
	
	Yes
	Yes
	
	
	
	



[bookmark: _Toc24171932]5.8.2 	Co-existence studies
Table 5.8.2-1 summarizes frequency ranges where harmonics and/or harmonics mixing occur for CA 7A-29A and 7A-7A-29A and CA 7C-29A.
Table 5.X.2-1: Impact of UL/DL Harmonic 
	
	
	
	
	
	2nd Harmonic
	3rd Harmonic
	4th Harmonic

	Band
	UL Low Band Edge
	UL High Band Edge
	DL Low Band Edge
	DL High Band Edge
	UL Low Band Edge
	UL High Band Edge
	UL Low Band Edge
	UL High Band Edge
	UL Low Band Edge
	UL High Band Edge

	7
	2500
	2570
	2620
	2690
	5000
	5140
	7500
	7710
	
	

	29
	N/A
	N/A
	717
	728
	N/A
	N/A
	N/A
	N/A
	
	



No specific harmonic, so no requirement is needed for CA 7A-29A and 7A-7A-29A and CA 7C-29A.

[bookmark: _Toc24171933]5.8.3	∆TIB and ∆RIB values
Table 5.8.3-1: IB,c
	CA_7-29
	7
	0.3

	
	29
	N/A


Table 5.8.3-2: R IB,c
	CA_7-29
	7
	0

	
	29
	N/A



[bookmark: _Toc24171934]5.8.4 	REFSENS
The REFSENS requirements CA_7A-29A and CA_7A-7A-29A and CA_7C-29A are shown in Table 5.8.4-1 with the uplink configuration specified in Table 7.3.1-2 of TS36.101.
Table 5.8.4-1: Reference sensitivity for carrier aggregation QPSK PREFSENS, CA
	Channel bandwidth

	EUTRA CA Configuration
	EUTRA band
	1.4 MHz
(dBm)
	3 MHz
(dBm)
	5 MHz
(dBm)
	10 MHz
(dBm)
	15 MHz
(dBm)
	20 MHz
(dBm)
	Duplex mode

	CA_7A-29A
CA_7A-7A-29A
CA_7C-29A
	7
	
	
	-98
	-95
	-93.2
	-92
	FDD

	
	29
	
	
	-97
	-94
	
	
	



[bookmark: _Toc24171935]5.9	CA_3-7
[bookmark: _Toc24171936]5.9.1	Channel bandwidths per operating band for CA
Table 5.X.1-1: Inter-band CA operating bands
	E‑UTRA Operating Band
	Uplink (UL) operating band
BS receive
UE transmit
	Downlink (DL) operating band
BS transmit 
UE receive
	Duplex Mode

	
	FUL_low   –  FUL_high
	FDL_low  –  FDL_high
	

	3
	1710 MHz
	–
	1785 MHz
	1805 MHz
	–
	1880 MHz
	FDD

	7
	2500 MHz
	–
	2570 MHz
	2620 MHz
	–
	2690 MHz
	FDD



Table 5.9.1-2: Supported E-UTRA bandwidths per CA configuration for inter-band CA
	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-3A-7C
	7C
	3
	See CA_3A-3A Bandwidth Combination Set 0 in Table 5.6A.1-3
	80
	0

	
	
	7
	See CA_7C in Table 5.6A.1-1 of 36.101 Bandwidth combination set 2
	
	



[bookmark: _Toc24171937]5.9.2		ΔTIB,c and ΔRIB,c values
The ΔTIB,c and ΔRIB,c values for two band CA_3-7 are covered in TS 36.101 Table 6.2.5-2 (two bands) for ΔTIB,c  and Table 7.3.1-1A (two bands) for ΔRIB,c.
[bookmark: _Toc24171938]5.9.3	REFSENS requirements
There are no reference sensitivity requirements needed.
[bookmark: _Toc24171939]5.10	CA_25-41
[bookmark: _Toc24171940]5.10.1	Channel bandwidths per operating band
Table 5.10.1-1: CA band combination of bands
	E-Utra Band
	Uplink (UL) band
	Downlink (DL) band
	Duplex
mode

	
	BS receive / UE transmit
	BS transmit / UE receive
	

	
	FUL_low – FUL_high
	FDL_low – FDL_high
	

	25
	1850 MHz
	 –
	1915 MHz
	1930 MHz
	–
	1995 MHz
	FDD

	41
	2496 MHz
	 –
	2690 MHz
	2496 MHz
	–
	2690 MHz
	TDD



Table 5.10.1-2: E-UTRA CA configurations and bandwidth combination sets 
	E-UTRA CA configuration / Bandwidth combination set

	

	E-UTRA CA Configuration
	Uplink CA configurations (NOTE 4)
	E-UTRA Bands
	1.4
MHz
	3
MHz
	5
MHz
	10
MHz
	15
MHz
	20
MHz
	Maximum aggregated bandwidth
[MHz]
	Bandwidth combination set

	CA_25A-41E
	-
	25
	
	
	yes
	yes
	yes
	yes
	100
	0

	
	
	41
	See CA_41E Bandwidth combination set 0 in Table 5.6A.1-1
	
	

	CA_25A-41F
	-
	25
	
	
	yes
	yes
	yes
	yes
	120
	0

	
	
	41
	See CA_41F Bandwidth combination set 0 in Table 5.6A.1-1
	
	

	CA_25A-25A-41E
	-
	25
	See CA_25A-25A Bandwidth Combination Set 1 in Table 5.6A.1-3
	120
	0

	
	
	41
	See CA_41E Bandwidth combination set 0 in Table 5.6A.1-1
	
	

	CA_25A-25A-41F
	-
	25
	See CA_25A-25A Bandwidth Combination Set 1 in Table 5.6A.1-3
	140
	0

	
	
	41
	See CA_41F Bandwidth combination set 0 in Table 5.6A.1-1
	
	


[bookmark: _Toc24171941]5.10.2	UE Co-existence studies
[bookmark: _Toc441567151][bookmark: _Toc445389383][bookmark: _Toc445389516][bookmark: _Toc445884647][bookmark: _Toc445884794][bookmark: _Toc449191976][bookmark: _Toc449197325][bookmark: _Toc449197760][bookmark: _Toc449198246][bookmark: _Toc457313293][bookmark: _Toc457313647][bookmark: _Toc462238137][bookmark: _Toc462239291][bookmark: _Toc462304971][bookmark: _Toc465262382][bookmark: _Toc465263357][bookmark: _Toc473107849][bookmark: _Toc477862074][bookmark: _Toc480650271][bookmark: _Toc480651252]Table 5.10.2-1 summarizes frequency ranges where harmonics occur due to Band 25 and Band 41 CA with 1 UL. 
Table 5.10.2-1: Impact of UL/DL Harmonic 
	 
	 
	 
	 
	 
	2nd Harmonic
	3rd Harmonic
	nth Harmonic

	Band
	UL Low Band Edge
	UL High Band Edge
	DL Low Band Edge
	DL High Band Edge
	UL Low Band Edge
	UL High Band Edge
	UL Low Band Edge
	UL High Band Edge
	UL Low Band Edge
	UL High Band Edge

	25
	1850
	1915
	1930
	1995
	3700
	3830
	3860
	3990
	 
	 

	41
	2496
	2690
	2496
	2690
	4992
	5380
	4992
	5380
	 
	 


It can be seen from Table 5.10.2-1 that there is no harmonic interference for CA_25A-41E/F and CA_25A-25A-41E/F towards its own receive bands for this CA combination. 
[bookmark: _Toc24171942]5.10.3  ∆TIB and ∆RIB values 
For CA_25-41 , the TIB,c and RIB,c values are given in the tables below.
Table 5.10.3-1: ΔTIB,c
	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c [dB]

	CA_25-41,
CA_25-25-41
	25
	0.5

	
	41
	0.41

	
	
	0.92

	NOTE 1: The requirement is applied for UE transmitting on the frequency range of 2545-2690 MHz.
NOTE 2: The requirement is applied for UE transmitting on the frequency range of 2496-2545 MHz.



Table 5.10.3-2: ΔRIB,c
	Inter-band CA Configuration
	E-UTRA Band
	ΔRIB,c [dB]

	CA_25-41,
CA_25-25-41
	41
	01

	
	
	0.52

	NOTE 1:	The requirement is applied for UE transmitting on the frequency range of 2545-2690MHz.
NOTE 2:	The requirement is applied for UE transmitting on the frequency range of 2496-2545MHz.



[bookmark: _Toc24171943]5.10.4		REFSENS requirements
For these combinations, sensitivity degradation is allowed for a band if it is impacted by the UL of another band that is part of the same DC configuration due to cross band isolation issues. RAN4 studied the impact of cross band isolation between Band 25 and n41 for DC_25A_n41A and decided that the MSD would be [0.6] dB the B25 DL due to n41 UL, and no MSD for the n41 DL due to the B25 UL. The same analysis is applied to the LTE CA combinations between B25 and B41.  Reference sensitivity is specified in Table 5.x.4-1 with uplink configuration specified in Table 5.10.4-2. 
Table 5.x.4-1: Reference sensitivity with cross band isolation 
	EUTRA CA Configuration
	EUTRA band
	Channel bandwidth
	Duplex mode
	Applicable active UL band

	
	
	1.4 MHz
(dBm)
	3 MHz
(dBm)
	5 MHz
(dBm)
	10 MHz
(dBm)
	15 MHz
(dBm)
	20 MHz
(dBm)
	
	

	CA_25A-41E, CA_25A-41F
	25
	
	
	[-95.9]
	[-92.9]
	[-91.1]
	[-89.9]
	FDD
	41


Table 5.x.4-2: Uplink configuration for reference sensitivity exceptions due to cross band isolation
	UL band
	DL band
	5
MHz 
	10
MHz 
	15
MHz 
	20
MHz 

	41
	25
	25
	50
	75
	100



[bookmark: _Toc24171944]5.11	CA_28-66
[bookmark: _Toc24171945]5.11.1	Channel bandwidths per operating band for CA
Table 5.11.1-1: E-UTRA CA configurations and bandwidth combination sets defined for inter-band CA
	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_28A-66A
	-
	28
	
	
	Yes
	Yes
	Yes
	Yes
	40
	0

	
	
	66
	
	
	Yes
	Yes
	Yes
	Yes
	
	



[bookmark: _Toc24171946]5.11.2 	Co-existence studies
Table 5.11.2-1: Impact of UL/DL Harmonic 
	 
	 
	 
	 
	 
	2nd  Harmonic
	3rd  Harmonic
	4th  Harmonic

	Band
	UL Low Band Edge
	UL High Band Edge
	DL Low Band Edge
	DL High Band Edge
	UL Low Band Edge
	UL High Band Edge
	UL Low Band Edge
	UL High Band Edge
	UL Low Band Edge
	UL High Band Edge

	28
	703
	748
	758
	803
	1406
	1496
	2109
	2244
	2812
	3212

	66
	1710
	1780
	2110
	2200
	3420
	3560
	5130
	5340
	6840
	7120



3rd harmonic of band 28 uplink hits downlink of band 66.
Table 5.11.2-2: Impact of UL/DL Harmonic mixing
	 
	 
	 
	 
	 
	2nd  Harmonic
	3rd  Harmonic
	4th  Harmonic

	Band
	UL Low Band Edge
	UL High Band Edge
	DL Low Band Edge
	DL High Band Edge
	DL Low Band Edge
	DL High Band Edge
	DL Low Band Edge
	DL High Band Edge
	DL Low Band Edge
	DL High Band Edge

	28
	703
	748
	758
	803
	1516
	1606
	2274
	2409
	3032
	3212

	66
	1710
	1780
	2110
	2200
	4220
	4400
	6330
	6600
	8440
	8800



There is no harmonic mixing for 28+66.
[bookmark: _Toc24171947]5.11.3	∆TIB and ∆RIB values
dTib and dRib values are copied from CA_7-8 which has also third harmonic relation.
Table 5.11.3-1: IB,c
	CA_28-66
	28
	0.6

	
	66
	0.3


Table 5.11.3-2: R IB,c
	CA_28-66
	28
	0.2

	
	66
	0



[bookmark: _Toc24171948]5.11.4 	REFSENS
Similar MSD has been applied to band 66 as band 7 has in CA_7-8, this is because both cases have third harmonic relation.
Table 7.3.1A-0a: Reference sensitivity for carrier aggregation QPSK PREFSENS, CA (exceptions due to harmonic issue)
	Channel bandwidth

	EUTRA CA Configuration
	EUTRA band
	1.4 MHz
(dBm)
	3 MHz
(dBm)
	5 MHz
(dBm)
	10 MHz
(dBm)
	15 MHz
(dBm)
	20 MHz
(dBm)
	Duplex mode

	CA_28A-66A5,6

	66
	
	
	-89,5
	-88,9
	-88,5
	-88,2
	FDD

	NOTE 5:	These requirements apply when there is at least one individual RE within the uplink transmission bandwidth of a low band for which the 3rd transmitter harmonic is within the downlink transmission bandwidth of a high band. 

NOTE 6:	The requirements should be verified for UL EARFCN of a low band (superscript LB) such that [image: ]in MHz and  with[image: ] the carrier frequency of a high band in MHz and [image: ] the channel bandwidth configured in the low band.



Table 7.3.1A-0b: Uplink configuration for the low band (exceptions due to harmonic issue)
	E-UTRA Band / Channel bandwidth of the high band / NRB / Duplex mode

	EUTRA CA Configuration
	UL band
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	Duplex mode

	CA_28A-66A
	28
	
	
	8
	16
	25
	25
	FDD



[bookmark: _Toc24171949]5.12	CA_3-3-5
[bookmark: _Toc24171950]5.12.1	Channel bandwidths per operating band for CA
Table 5.12.1-1: E-UTRA CA configurations and bandwidth combination sets defined for inter-band CA
	E-UTRA CA configuration / Bandwidth combination set

	

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

	
	
	
	MHz
	MHz
	MHz
	MHz
	MHz
	MHz
	[MHz]
	

	CA_3A-3A-5A
	-
	3
	See CA_3A-3A Bandwidth Combination Set 0 in Table 5.6A.1-3
	50
	0

	
	
	5
	
	
	Yes
	Yes
	
	
	
	



[bookmark: _Toc24171951]5.12.2 	Co-existence studies
Table 5.12.2-1: Impact of UL/DL Harmonic 
	 
	 
	 
	 
	 
	2nd  Harmonic
	3rd  Harmonic
	4th  Harmonic

	Band
	UL Low Band Edge
	UL High Band Edge
	DL Low Band Edge
	DL High Band Edge
	UL Low Band Edge
	UL High Band Edge
	UL Low Band Edge
	UL High Band Edge
	UL Low Band Edge
	UL High Band Edge

	3
	1710
	1785
	1805
	1880
	3420
	3570
	5130
	5355
	6840
	7520

	5
	824
	849
	869
	894
	1648
	1698
	2472
	2547
	3296
	3396



There is no ul harmonic issue for 3+5
Table 5.12.2-2: Impact of UL/DL Harmonic mixing
	 
	 
	 
	 
	 
	2nd  Harmonic
	3rd  Harmonic
	4th  Harmonic

	Band
	UL Low Band Edge
	UL High Band Edge
	DL Low Band Edge
	DL High Band Edge
	DL Low Band Edge
	DL High Band Edge
	DL Low Band Edge
	DL High Band Edge
	DL Low Band Edge
	DL High Band Edge

	3
	1710
	1785
	1805
	1880
	3610
	3760
	5415
	5640
	7220
	7520

	5
	824
	849
	869
	894
	1738
	1788
	2607
	2682
	3476
	3576



Band 5 receiver 2nd harmonic overlaps band 3 Tx.
[bookmark: _Toc24171952]5.12.3	∆TIB and ∆RIB values
3+5 which has been specified is a high-low combination with harmonic issues hence dTib and dRib are as follows
Table 5.12.3-1: IB,c
	CA_3-3-5
	3
	0.3

	
	5
	0.3



Table 5.12.3-2: R IB,c
	CA_3-3-5
	3
	0

	
	5
	0



[bookmark: _Toc24171953]5.12.4 	REFSENS
Band 5 receiver 2nd harmonic overlaps band 3 Tx but no MSD is specified for fallback CA_3A-5A

[bookmark: _Toc24171954]5.13	CA_3-3-46
[bookmark: _Toc24171955]5.13.1	Channel bandwidths per operating band for CA
Table 5.13.1-1: E-UTRA CA configurations and bandwidth combination sets defined for inter-band CA
	E-UTRA CA configuration / Bandwidth combination set

	

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

	
	
	
	MHz
	MHz
	MHz
	MHz
	MHz
	MHz
	[MHz]
	

	CA_3A-3A-46C
	-
	3
	See CA_3A-3A Bandwidth Combination Set 0 in Table 5.6A.1-3
	80
	0

	
	
	46
	See 
CA_46C Bandwidth Combination Set 0 in Table 5.6A.1-1
	
	



[bookmark: _Toc24171956]5.13.2 	Co-existence studies
Table 5.13.2-1: Impact of UL/DL Harmonic 
	 
	 
	 
	 
	 
	2nd  Harmonic
	3rd  Harmonic
	4th  Harmonic

	Band
	UL Low Band Edge
	UL High Band Edge
	DL Low Band Edge
	DL High Band Edge
	UL Low Band Edge
	UL High Band Edge
	UL Low Band Edge
	UL High Band Edge
	UL Low Band Edge
	UL High Band Edge

	3
	1710
	1785
	1805
	1880
	3420
	3570
	5130
	5355
	6840
	7140

	46
	5150
	5925
	5150
	5925
	10300
	11850
	15450
	17775
	20600
	23700



3rd harmonic of band 3 uplink hits downlink of band 46.
Table 5.13.2-2: Impact of UL/DL Harmonic mixing
	 
	 
	 
	 
	 
	2nd  Harmonic
	3rd  Harmonic
	4th  Harmonic

	Band
	UL Low Band Edge
	UL High Band Edge
	DL Low Band Edge
	DL High Band Edge
	DL Low Band Edge
	DL High Band Edge
	DL Low Band Edge
	DL High Band Edge
	DL Low Band Edge
	DL High Band Edge

	3
	1710
	1785
	1805
	1880
	3610
	3760
	5415
	5640
	7220
	7520

	46
	5150
	5925
	5150
	5925
	10300
	11850
	15450
	17775
	20600
	23700



Band 3 has receiver 3rd harmonic mixing problem.
[bookmark: _Toc24171957]5.13.3	∆TIB and ∆RIB values
No dTib and dRib necessary for band combination with band 46.
Table 5.13.3-1: IB,c
	E-UTRA operating band combination
	E-UTRA Band
	ΔTIB,c [dB]

	CA_3-46
	3
	0


Table 5.13.3-2: R IB,c
	E-UTRA operating band combination
	E-UTRA Band
	ΔRIB,c [dB]

	CA_3-46
	3
	0



[bookmark: _Toc24171958]5.13.4 	REFSENS
MSD has been already specified for CA_3A-3A-46A and can be re-used for CA_3A-3A-46C.
Table 7.3.1A-0eA: Reference sensitivity QPSK PREFSENS (CA with band 46 or Band 49)
	Channel bandwidth

	EUTRA CA Configuration
	EUTRA band
	1.4 MHz
(dBm)
	3 MHz
(dBm)
	5 MHz
(dBm)
	10 MHz
(dBm)
	15 MHz
(dBm)
	20 MHz
(dBm)
	Duplex mode

	CA_3A-3A-46A
CA_3C-46C
CA_3C-46D
CA_3A-3A-46C
	3
	
	
	-97
	-94
	-92.2
	-91
	FDD

	
	46
	
	
	
	
	
	-90
	TDD



[bookmark: _Toc24171959]5.14	CA_1-1-3
[bookmark: _Toc24171960]5.14.1	Channel bandwidths per operating band for CA
Table 5.14.1-1: Inter-band CA operating bands
	E‑UTRA Operating Band
	Uplink (UL) operating band
BS receive
UE transmit
	Downlink (DL) operating band
BS transmit 
UE receive
	Duplex Mode

	
	FUL_low   –  FUL_high
	FDL_low  –  FDL_high
	

	1
	1920 MHz
	–
	1980 MHz
	2110 MHz
	–
	2170 MHz
	FDD

	3
	1710 MHz
	–
	1785 MHz
	1805 MHz
	–
	1880 MHz
	FDD



Table 5.14.1-2: Supported E-UTRA bandwidths per CA configuration for inter-band CA
	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-1A-3C
	CA_3C
	1
	See CA_1A-1A Bandwidth Combination Set 0 in Table 5.6A.1-3
	80
	0

	
	
	3
	See CA_3C in Table 5.6A.1-1 of 36.101 Bandwidth combination set 0
	
	



[bookmark: _Toc24171961]5.14.2		ΔTIB,c and ΔRIB,c values
The ΔTIB,c and ΔRIB,c values for two band CA_1-3 are covered in TS 36.101 Table 6.2.5-2 (two bands) for ΔTIB,c  and Table 7.3.1-1A (two bands) for ΔRIB,c.
[bookmark: _Toc24171962]5.14.3	REFSENS requirements
There are no additional reference sensitivity requirements needed.
[bookmark: _Toc24171963]5.15	CA_1-1-7
[bookmark: _Toc24171964]5.15.1	Channel bandwidths per operating band for CA
Table 5.15.1-1: Inter-band CA operating bands
	E‑UTRA Operating Band
	Uplink (UL) operating band
BS receive
UE transmit
	Downlink (DL) operating band
BS transmit 
UE receive
	Duplex Mode

	
	FUL_low   –  FUL_high
	FDL_low  –  FDL_high
	

	1
	1920 MHz
	–
	1980 MHz
	2110 MHz
	–
	2170 MHz
	FDD

	7
	2500 MHz
	–
	2570 MHz
	2620 MHz
	–
	2690 MHz
	FDD



Table 5.15.1-2: Supported E-UTRA bandwidths per CA configuration for inter-band CA
	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-1A-7C
	CA_7C
	1
	See CA_1A-1A Bandwidth Combination Set 0 in Table 5.6A.1-3
	80
	0

	
	
	7
	See CA_7C in Table 5.6A.1-1 of 36.101 Bandwidth combination set 2
	
	



[bookmark: _Toc24171965]5.15.2		ΔTIB,c and ΔRIB,c values
The ΔTIB,c and ΔRIB,c values for two band CA_1-7 are covered in TS 36.101 Table 6.2.5-2 (two bands) for ΔTIB,c  and Table 7.3.1-1A (two bands) for ΔRIB,c.
[bookmark: _Toc24171966]5.15.3	REFSENS requirements
There are no additional reference sensitivity requirements needed.
[bookmark: _Toc24171967]5.16	CA_7-13
[bookmark: _Toc24171968]5.16.1	Channel bandwidths per operating band for CA
Table 5.16.1-1: Supported E-UTRA bandwidths per CA configuration for 2DL inter-band CA
	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_7A-13A
	-
	7
	
	
	Yes
	Yes
	Yes
	Yes
	30
	0

	
	
	13
	
	
	Yes
	Yes
	
	
	
	

	CA_7C-13A
	-
	7
	See CA_7C Bandwidth combination set 1 in Table 5.6A.1-1
	50
	0

	
	
	13
	
	
	Yes
	Yes
	
	
	
	

	CA_7A-7A-13A
	-
	7
	See CA_7A-7A Bandwidth combination set 1 in Table 5.6A.1-3
	50
	0

	
	
	13
	
	
	Yes
	Yes
	
	
	
	

	



[bookmark: _Toc24171969]5.16.2 	Co-existence studies
Table 5.16.2-1: Impact of UL/DL Harmonic 
	 
	 
	 
	 
	 
	2nd  Harmonic
	3rd  Harmonic
	4th  Harmonic

	Band
	UL Low Band Edge
	UL High Band Edge
	DL Low Band Edge
	DL High Band Edge
	UL Low Band Edge
	UL High Band Edge
	UL Low Band Edge
	UL High Band Edge
	UL Low Band Edge
	UL High Band Edge

	7
	2500
	2570
	2620
	2690
	5000
	5140
	7500
	7710
	10000
	10280

	13
	777
	787
	746
	756
	1554
	1574
	2331
	2361
	3180
	3148



There is no harmonic interference for CA_7-13.
Table 5.16.2-2: Impact of UL/DL Harmonic mixing
	 
	 
	 
	 
	 
	2nd  Harmonic
	3rd  Harmonic
	4th  Harmonic

	Band
	UL Low Band Edge
	UL High Band Edge
	DL Low Band Edge
	DL High Band Edge
	DL Low Band Edge
	DL High Band Edge
	DL Low Band Edge
	DL High Band Edge
	DL Low Band Edge
	DL High Band Edge

	7
	2500
	2570
	2620
	2690
	5240
	5380
	7860
	8070
	10480
	10760

	13
	777
	787
	746
	756
	1492
	1512
	2238
	2268
	2983
	3024



There is no harmonic mixing for CA_7-13.
[bookmark: _Toc24171970]5.16.3		ΔTIB,c and ΔRIB,c values
ΔRIB,c values for CA_7-13 are derived from CA_7-28.  For the ΔTIB,c the  values from CA_7-28 are reused. Values will be defined in the following tables in TS 36.101.
[bookmark: OLE_LINK13]Table 5.16.3-1: ΔTIB,c (two bands)
	E-UTRA operating band combination
	E-UTRA Band
	ΔTIB,c [dB]

	CA_7-13, CA_7-7-13
	7
	0.3

	
	13
	0.3



Table 5.16.3-2: ΔRIB,c (two bands)
	E-UTRA operating band combination
	E-UTRA Band
	ΔRIB,c [dB]

	CA_7-13, CA_7-7-13
	7
	0

	
	13
	0



[bookmark: _Toc24171971]5.16.4	REFSENS requirements
There are no reference sensitivity requirements needed.
[bookmark: _Toc441567147][bookmark: _Toc445389379][bookmark: _Toc445389512][bookmark: _Toc445884643][bookmark: _Toc445884790][bookmark: _Toc449191972][bookmark: _Toc449197321][bookmark: _Toc449197756][bookmark: _Toc449198242][bookmark: _Toc457313289][bookmark: _Toc457313643][bookmark: _Toc462238133][bookmark: _Toc462239287][bookmark: _Toc462304967][bookmark: _Toc465262378][bookmark: _Toc465263353][bookmark: _Toc473107845][bookmark: _Toc477862070][bookmark: _Toc480650267][bookmark: _Toc480651248][bookmark: _Toc24171972]5.17	CA_7-7-20
[bookmark: _Toc441567149][bookmark: _Toc445389381][bookmark: _Toc445389514][bookmark: _Toc445884645][bookmark: _Toc445884792][bookmark: _Toc449191974][bookmark: _Toc449197323][bookmark: _Toc449197758][bookmark: _Toc449198244][bookmark: _Toc457313291][bookmark: _Toc457313645][bookmark: _Toc462238135][bookmark: _Toc462239289][bookmark: _Toc462304969][bookmark: _Toc465262380][bookmark: _Toc465263355][bookmark: _Toc473107847][bookmark: _Toc477862072][bookmark: _Toc480650269][bookmark: _Toc480651250][bookmark: _Toc24171973]5.17.1	Channel bandwidths per operating band for CA
Table 5.17.1-1: Supported E-UTRA bandwidths per CA configuration for 2-band DL inter-band CA
	[bookmark: _Toc426544463]CA operating / Channel bandwidth

	CA Configuration
	E-UTRA Bands
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	Maximum aggregated bandwidth
[MHz]
	Bandwidth Combination Set

	CA_7A-7A-20A
	7
	See CA_7A-7A Bandwidth Combination Set 3 in Table 5.6A.1-3
	60
	0

	
	20
	
	
	Yes
	Yes
	Yes
	Yes
	
	



[bookmark: _Toc441567150][bookmark: _Toc445389382][bookmark: _Toc445389515][bookmark: _Toc445884646][bookmark: _Toc445884793][bookmark: _Toc449191975][bookmark: _Toc449197324][bookmark: _Toc449197759][bookmark: _Toc449198245][bookmark: _Toc457313292][bookmark: _Toc457313646][bookmark: _Toc462238136][bookmark: _Toc462239290][bookmark: _Toc462304970][bookmark: _Toc465262381][bookmark: _Toc465263356][bookmark: _Toc473107848][bookmark: _Toc477862073][bookmark: _Toc480650270][bookmark: _Toc480651251][bookmark: _Toc24171974]5.17.2	∆TIB and ∆RIB values
The ∆TIB and ∆RIB values of CA_7-7-20 is proposed to be the same as CA_7-20 already specified in TS 36.101.
Table 5.17.2-1: ΔTIB,c for 3DL aggregation
	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c  [dB]

	CA_7-7-20
	7
	0.3

	
	20
	0.3



Table 5.17.2-2: ΔRIB,c for 3DL aggregation
	Inter-band CA Configuration
	E-UTRA Band
	ΔRIB,c  [dB]

	CA_7-7-20
	7
	0

	
	20
	0



[bookmark: _Toc494326594][bookmark: _Toc24171975]5.17.3	REFSENS requirements
There is no REFSENS exception for CA_7A-7A-20A.
5.18	CA_2-26
5.18.1	Channel bandwidths per operating band for CA
Table 5.18.1-1: Supported E-UTRA bandwidths per CA configuration for 2-band DL inter-band CA
	CA operating / Channel bandwidth

	CA Configuration
	E-UTRA Bands
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	Maximum aggregated bandwidth
[MHz]
	Bandwidth Combination Set

	CA_2A-26A
	2
	
	Yes
	Yes
	Yes
	Yes
	Yes
	35
	0

	
	26
	
	Yes
	Yes
	Yes
	Yes
	
	
	



5.18.2	Coexistence study
The impacts of UL/DL harmonics and harmonic mixing are studied below.

Table 5.18.2-1: Impact of UL/DL Harmonic 
	 
	 
	 
	 
	 
	2nd  Harmonic
	3rd  Harmonic
	4th  Harmonic

	Band
	UL Low Band Edge
	UL High Band Edge
	DL Low Band Edge
	DL High Band Edge
	UL Low Band Edge
	UL High Band Edge
	UL Low Band Edge
	UL High Band Edge
	UL Low Band Edge
	UL High Band Edge

	2
	1850
	1910
	1930
	1990
	3700
	3820
	5550
	5734
	7400
	7640

	26
	814
	849
	859
	894
	1628
	1698
	2442
	2547
	3256
	3396



There is no harmonic relation for 2+26.

Table 5.18.2-2: Impact of UL/DL Harmonic mixing
	 
	 
	 
	 
	 
	2nd  Harmonic
	3rd  Harmonic
	4th  Harmonic

	Band
	UL Low Band Edge
	UL High Band Edge
	DL Low Band Edge
	DL High Band Edge
	DL Low Band Edge
	DL High Band Edge
	DL Low Band Edge
	DL High Band Edge
	DL Low Band Edge
	DL High Band Edge

	2
	1850
	1910
	1930
	1990
	3860
	3980
	5790
	5970
	7720
	7960

	26
	814
	849
	859
	894
	1718
	1788
	2577
	2682
	3436
	3576



There is no harmonic mixing for 2+26.

5.18.3	∆TIB and ∆RIB values
Since ther is no harmonic relation for this band combination, the proposed ∆TIB and ∆RIB values of CA_2-26 are based on a typical high-low band dixpler architecture without a harmonic trap filter, which is 0.3dB for Tx and 0.0dB for Rx.
Table 5.18.3-1: ΔTIB,c for 2DL aggregation
	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c  [dB]

	CA_2-26
	2
	0.3

	
	26
	0.3



Table 5.18.3-2: ΔRIB,c for 2DL aggregation
	Inter-band CA Configuration
	E-UTRA Band
	ΔRIB,c  [dB]

	CA_2-26
	2
	0

	
	26
	0



5.18.4	REFSENS requirements
There is no REFSENS exception for CA_2A-26A.

5.19	CA_26-66
5.19.1	Channel bandwidths per operating band for CA
Table 5.19.1-1: Supported E-UTRA bandwidths per CA configuration for 2-band DL inter-band CA
	CA operating / Channel bandwidth

	CA Configuration
	E-UTRA Bands
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	Maximum aggregated bandwidth
[MHz]
	Bandwidth Combination Set

	CA_26A-66A
	26
	
	Yes
	Yes
	Yes
	Yes
	
	35
	0

	
	66
	
	Yes
	Yes
	Yes
	Yes
	Yes
	
	



5.19.2	Coexistence study
The impacts of UL/DL harmonics and harmonic mixing are studied below.

Table 5.19.2-1: Impact of UL/DL Harmonic 
	 
	 
	 
	 
	 
	2nd  Harmonic
	3rd  Harmonic
	4th  Harmonic

	Band
	UL Low Band Edge
	UL High Band Edge
	DL Low Band Edge
	DL High Band Edge
	UL Low Band Edge
	UL High Band Edge
	UL Low Band Edge
	UL High Band Edge
	UL Low Band Edge
	UL High Band Edge

	26
	814
	849
	859
	894
	1628
	1698
	2442
	2547
	3256
	3396

	66
	1710
	1780
	2110
	2200
	3420
	3560
	5130
	5340
	6840
	7120



There is no harmonic relation for 26+66.

Table 5.19.2-2: Impact of UL/DL Harmonic mixing
	 
	 
	 
	 
	 
	2nd  Harmonic
	3rd  Harmonic
	4th  Harmonic

	Band
	UL Low Band Edge
	UL High Band Edge
	DL Low Band Edge
	DL High Band Edge
	DL Low Band Edge
	DL High Band Edge
	DL Low Band Edge
	DL High Band Edge
	DL Low Band Edge
	DL High Band Edge

	26
	814
	849
	859
	894
	1718
	1788
	2577
	2682
	3436
	3576

	66
	1710
	1780
	2110
	2200
	4220
	4400
	6330
	6600
	8440
	8800



There is a harmonic mixing of the second order for band 26+66.

5.19.3	∆TIB and ∆RIB values
Since ther is no harmonic relation for this band combination, the proposed ∆TIB and ∆RIB values of CA_26-66 are based on a typical high-low band dixpler architecture without a harmonic trap filter, which is 0.3dB for Tx and 0.0dB for Rx.
Table 5.19.3-1: ΔTIB,c for 2DL aggregation
	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c  [dB]

	CA_26-66
	26
	0.3

	
	66
	0.3



Table 5.19.3-2: ΔRIB,c for 2DL aggregation
	Inter-band CA Configuration
	E-UTRA Band
	ΔRIB,c  [dB]

	CA_26-66
	26
	0

	
	66
	0



5.19.4	REFSENS requirements
No REFSENS exception is defined for CA_26A-66A. It is noted that there is a harmonic mixing relation as presented above.
[bookmark: _Toc528139548]5.20	CA_20-41
[bookmark: _Toc528139549]5.20.1	Channel bandwidths per operating band for CA
Table 5.20.1-1: Inter-band CA operating bands
	E‑UTRA Operating Band
	Uplink (UL) operating band
BS receive
UE transmit
	Downlink (DL) operating band
BS transmit 
UE receive
	Duplex Mode

	
	FUL_low   –  FUL_high
	FDL_low  –  FDL_high
	

	20
	832 MHz
	–
	862 MHz
	791 MHz
	–
	821 MHz
	FDD

	41
	2496 MHz
	–
	2690 MHz
	2496 MHz
	–
	2690 MHz
	TDD



Table 5.20.1-2: E-UTRA CA configurations and bandwidth combination sets defined for inter-band CA
	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_20A-41A
	-
	20
	
	
	Yes
	Yes
	Yes
	Yes
	40
	0

	
	
	41
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	CA_20A-41C
	-
	20
	
	
	Yes
	Yes
	Yes
	Yes
	60
	0

	
	
	41
	See CA_41C in Table 5.6A.1-1 of 36.101 Bandwidth combination set 1
	
	

	CA_20A-41D
	-
	20
	
	
	Yes
	Yes
	Yes
	Yes
	80
	0

	
	
	41
	See CA_41D in Table 5.6A.1-1 of 36.101 Bandwidth combination set 0
	
	



[bookmark: _Toc528139550]5.20.2 	Co-existence studies
Table 5.20.2-1 summarizes frequency ranges where harmonics and/or harmonics mixing occur for CA _ 20-41.
Table 5.20.2-1: Impact of UL/DL Harmonic 
	
	
	
	
	
	2nd Harmonic
	3rd Harmonic
	4th Harmonic

	Band
	UL Low Band Edge
	UL High Band Edge
	DL Low Band Edge
	DL High Band Edge
	UL Low Band Edge
	UL High Band Edge
	UL Low Band Edge
	UL High Band Edge
	UL Low Band Edge
	UL High Band Edge

	20
	832
	862
	791
	821
	1664
	1724
	2496
	2586
	3328
	3448

	41
	2496
	2690
	2496
	2690
	4992
	5380
	7488
	8070
	9984
	10760



Table 5.20.2-2: Impact of UL/DL Harmonic mixing
	
	
	
	
	
	2nd Harmonic
	3rd Harmonic
	4th Harmonic

	Band
	UL Low Band Edge
	UL High Band Edge
	DL Low Band Edge
	DL High Band Edge
	DL Low Band Edge
	DL High Band Edge
	DL Low Band Edge
	DL High Band Edge
	DL Low Band Edge
	DL High Band Edge

	20
	832
	862
	791
	821
	1582
	1642
	2373
	2463
	3164
	3284

	41
	2496
	2690
	2496
	2690
	4992
	5380
	7488
	8070
	9984
	10760



[bookmark: OLE_LINK58]3nd order harmonic products of band 20 Tx may also fall into Rx frequencies of band 41.

[bookmark: _Toc528139551]5.20.3	∆TIB and ∆RIB values

Table 5.20.3-1: IB,c
	CA_20-41
	20
	[bookmark: OLE_LINK57]0.3

	
	41
	0.3


Table 5.20.3-2: R IB,c
	CA_20-41
	20
	0

	
	41
	0




[bookmark: _Toc528139552]5.20.4 	REFSENS
Referring to the harmonic exception for DC_20_n38 in 38.101-3, the REFSEN can be specified as below.
Table 5.20.4-1: Reference sensitivity for carrier aggregation QPSK PREFSENS, CA (exceptions due to harmonic issue)
	Channel bandwidth

	EUTRA CA Configuration
	EUTRA band
	1.4 MHz
(dBm)
	3 MHz
(dBm)
	5 MHz
(dBm)
	10 MHz
(dBm)
	15 MHz
(dBm)
	20 MHz
(dBm)
	Duplex mode

	[bookmark: OLE_LINK59][bookmark: OLE_LINK60]CA_20A-41A5,6
CA_20A-41C5,6
CA_20A-41D5,6
	41
	
	
	-85.1
	-84.7
	-84.8
	-84.6
	TDD

	NOTE 5:	These requirements apply when there is at least one individual RE within the uplink transmission bandwidth of a low band for which the 3rd transmitter harmonic is within the downlink transmission bandwidth of a high band. 

NOTE 6:	The requirements should be verified for UL EARFCN of a low band (superscript LB) such that [image: ]in MHz and  with[image: ] the carrier frequency of a high band in MHz and [image: ] the channel bandwidth configured in the low band.



Table 5.20.4-2: Uplink configuration for the low band (exceptions due to harmonic issue)
	E-UTRA Band / Channel bandwidth of the high band / NRB / Duplex mode

	EUTRA CA Configuration
	UL band
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	Duplex mode

	CA_20A-41A
CA_20A-41C
CA_20A-41D
	20
	
	
	8
	16
	25
	25
	FDD



5.21	CA_1-41
5.21.1	Channel bandwidths per operating band for CA
Table 5.21.1-1: Inter-band CA operating bands
	E‑UTRA Operating Band
	Uplink (UL) operating band
BS receive
UE transmit
	Downlink (DL) operating band
BS transmit 
UE receive
	Duplex Mode

	
	FUL_low   –  FUL_high
	FDL_low  –  FDL_high
	

	1
	1920 MHz
	–
	1980 MHz
	2110 MHz
	–
	2170 MHz
	FDD

	41
	2496 MHz
	–
	2690 MHz
	2496 MHz
	–
	2690 MHz
	TDD



Table 5.21.1-2: Supported E-UTRA bandwidths per CA configuration for inter-band CA
	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-41C
	CA_41C
	1
	
	
	Yes
	Yes
	Yes
	Yes
	60
	0

	
	
	41
	See CA_41C Bandwidth Combination Set 1 in Table 5.6A.1-1
	
	



5.21.2	Co-existence studies
Table 5.21.2-1 summarizes frequency ranges where harmonics occur due to Band 1 and Band 41 CA with 1 UL. 
Table 5.21.2-1: Impact of 1 UL Harmonic Interference

	
	
	
	
	2nd Harmonic
	3rd Harmonic

	Band
	UL Low Band Edge
	UL High Band Edge
	DL Low Band Edge
	DL High Band Edge
	UL Low Band Edge
	UL High Band Edge
	UL Low Band Edge
	UL High Band Edge

	1
	1920
	1980
	2110
	2170
	3840
	3960
	5760
	5940

	41
	2496
	2690
	2496
	2690
	4992
	5380
	7488
	8070


It can be seen from Table 5.21.2-1 that there is no harmonic impact towards any of its own downlink bands.
5.21.3		ΔTIB,c and ΔRIB,c values
CA_1A-41C has the same ΔTIB,c and ΔRIB,c  as existing combination CA_1A-41A.
Table 5.21.3-1: ΔTIB,c for 2DLs aggregation
	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c [dB]

	CA_1-41
	1
	0.5

	
	41
	0.5



Table 5.21.3-2: ΔRIB,c for 2DLs aggregation
	Inter-band CA Configuration
	E-UTRA Band
	ΔRIB,c [dB]

	CA_1-41
	1
	0

	
	41
	0



5.22	CA_18-41
5.22.1	Channel bandwidths per operating band for CA
Table 5.22.1-1: Inter-band CA operating bands
	E‑UTRA Operating Band
	Uplink (UL) operating band
BS receive
UE transmit
	Downlink (DL) operating band
BS transmit 
UE receive
	Duplex Mode

	
	FUL_low   –  FUL_high
	FDL_low  –  FDL_high
	

	18
	815 MHz
	–
	830 MHz
	860 MHz
	–
	875 MHz
	FDD

	41
	2496 MHz
	–
	2690 MHz
	2496 MHz
	–
	2690 MHz
	TDD



Table 5.22.1-2: Supported E-UTRA bandwidths per CA configuration for inter-band CA
	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_18A-41A
	-
	18
	
	
	Yes
	Yes
	Yes
	
	35
	0

	
	
	41
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	CA_18A-41C
	CA_41C
	18
	
	
	Yes
	Yes
	Yes
	
	55
	0

	
	
	41
	See CA_41C Bandwidth Combination Set 1 in Table 5.6A.1-1
	
	



5.22.2	Co-existence studies
Table 5.22.2-1 summarizes frequency ranges where harmonics occur due to Band 18 and Band 41 CA with 1 UL. 
Table 5.22.2-1: Impact of 1 UL Harmonic Interference

	
	
	
	
	2nd Harmonic
	3rd Harmonic
	2nd Harmonic
	3rd Harmonic

	Band
	UL Low Band Edge
	UL High Band Edge
	DL Low Band Edge
	DL High Band Edge
	UL Low Band Edge
	UL High Band Edge
	UL Low Band Edge
	UL High Band Edge
	DL Low Band Edge
	DL High Band Edge
	DL Low Band Edge
	DL High Band Edge

	18
	815
	830
	860
	875
	1630
	1660
	2445
	2490
	1720
	1750
	2580
	2625

	41
	2496
	2690
	2496
	2690
	4992
	5380
	7488
	8070
	4992
	5380
	7488
	8070


It can be seen from Table 5.22.2-1 that there is 3rd harmonic mixing may impact Band18 Rx, and no requirements apply similar with CA_5-41.
5.22.3		ΔTIB,c and ΔRIB,c values
Table 5.22.3-1 and table 5.22.3-2 show the ΔTIB,c and ΔRIB,c  for CA_18-41 according to Low-High band combinations’ values.
Table 5.22.3-1: ΔTIB,c for 2DLs aggregation
	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c [dB]

	CA_18-41
	18
	0.3

	
	41
	0.3



Table 5.22.3-2: ΔRIB,c for 2DLs aggregation
	Inter-band CA Configuration
	E-UTRA Band
	ΔRIB,c [dB]

	CA_18-41
	18
	0

	
	41
	0



5.22.4 	REFSENS
Table 5.22.4-1 shows the required MSD levels for CA_18-41 due to harmonic mixing.
Table 5.22.4-1: Reference sensitivity for carrier aggregation QPSK PREFSENS, CA (exceptions due to harmonic issue)
	Channel bandwidth

	EUTRA CA Configuration
	EUTRA band
	1.4 MHz
(dBm)
	3 MHz
(dBm)
	5 MHz
(dBm)
	10 MHz
(dBm)
	15 MHz
(dBm)
	20 MHz
(dBm)
	Duplex mode

	CA_18A-41A19
CA_18A-41C19
	41
	
	
	N/A
	N/A
	N/A
	N/A
	TDD

	NOTE 19:	No requirements apply for the case that there is at least one individual RE within the uplink transmission bandwidth of the relative higher band and when the frequency range of relative higher band’s uplink channel bandwidth or uplink 1st adjacent channel bandwidth is fully or partially overlapped with the 3 times of the frequency range of the relative lower band’s downlink channel bandwidth. The reference sensitivity is only verified when this is not the case (the requirements specified in clause 7.3.1 apply).



5.23	CA_46-48
5.23.1	Channel bandwidths per operating band for CA
Table 5.23.1-1: Inter-band CA operating bands
	E‑UTRA Operating Band
	Uplink (UL) operating band
BS receive
UE transmit
	Downlink (DL) operating band
BS transmit 
UE receive
	Duplex Mode

	
	FUL_low   –  FUL_high
	FDL_low  –  FDL_high
	

	46
	5150 MHz
	–
	5925 MHz
	5150 MHz
	–
	5925 MHz
	TDD

	48
	3550 MHz
	–
	3700 MHz
	3550 MHz
	–
	3700 MHz
	TDD




Table 5.23.1-2: E-UTRA CA configurations and bandwidth combination sets defined for inter-band CA
	E-UTRA CA configuration / Bandwidth combination set

	E-UTRA CA Configuration
	Uplink CA configurations (NOTE 4)
	E-UTRA Bands
	1.4
MHz
	3
MHz
	5
MHz
	10
MHz
	15
MHz
	20
MHz
	Maximum aggregated bandwidth
[MHz]
	Bandwidth combination set

	CA_46A-48B
	CA_48B
	46
	
	
	
	
	
	yes
	40
	0

	
	
	48
	See CA_48B Bandwidth combination set 0 in 36.101 Table 5.6A.1-1
	
	

	CA_46C-48B
	CA_48B
	46
	See CA_46C Bandwidth combination set 0 in 36.101 Table 5.6A.1-1
	60
	0

	
	
	48
	See CA_48B Bandwidth combination set 0 in 36.101 Table 5.6A.1-1
	
	

	CA_46D-48B
	CA_48B
	46
	See CA_46D Bandwidth combination set 0 in 36.101 Table 5.6A.1-1
	80
	0

	
	
	48
	See CA_48B Bandwidth combination set 0 in 36.101 Table 5.6A.1-1
	
	

	CA_46E-48B
	CA_48B
	46
	See CA_46E Bandwidth combination set 0 in 36.101 Table 5.6A.1-1
	100
	0

	
	
	48
	See CA_48B Bandwidth combination set 0 in 36.101 Table 5.6A.1-1
	
	



5.23.2 	Co-existence studies
Table 5.23.2-1 summarizes frequency ranges where harmonics and/or harmonics mixing occur for CA _ 46-48.

Table 5.23.2-1: Impact of UL/DL Harmonic mixing
	
	
	
	
	
	2nd Harmonic
	3rd Harmonic
	4th Harmonic
	5th Harmonic
	6th Harmonic
	7th 
Harmonic

	Band
	UL Low Band Edge
	UL High Band Edge
	DL Low Band Edge
	DL High Band Edge
	DL Low Band Edge
	DL High Band Edge
	DL Low Band Edge
	DL High Band Edge
	DL Low Band Edge
	DL High Band Edge
	DL Low Band Edge
	DL High Band Edge
	DL Low Band Edge
	DL High Band Edge
	DL Low Band Edge
	DL High Band Edge

	46
	5150
	5925
	5150
	5925
	10300
	11850
	15450
	17775
	20600
	23700
	25750
	29625
	30900
	35550
	36050
	41475

	48
	3550
	3700
	3550
	3700
	7100
	7400
	10650
	11100
	14200
	14800
	17750
	18500
	21300
	22200
	24850
	25900





5.23.3	∆TIB and ∆RIB values
The ΔTIB,c and ΔRIB,c values for two band CA_46-48 are covered in TS 36.101 Table 6.2.5-2 (two bands) for ΔTIB,c  and Table 7.3.1-1A (two bands) for ΔRIB,c.

5.23.4 	REFSENS
There are no additional reference sensitivity requirements needed.
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	0.5.0

	2019-10
	RAN4#92Bis
	R4-1911678
	
	
	
	The following agreed text proposals have been included:
R4-1909841, TP for TR 36.716-02-01 to include CA configurations for 1-3, 1-7, Ericsson, Telstra
	0.6.0

	2019-11
	RAN4#93
	R4-1915085
	
	
	
	The following agreed text proposals have been included:
R4-1911679, Update TR scope for LTE inter-band Carrier Aggregation for 2 bands DL with 1 band UL, Qualcomm Incorporated
R4-1911463, TP for TR 36.716-02-01 for CA_7A-13A, CA_7C-13A , CA_7A-7A-13A, Huawei, HiSilicon
R4-1911806, TP to TR 36.716-02-01: CA_7-7-20, Orange
R4-1912581, TP to TR 36.716-02-01: Addition of CA_1A-1A-3A-3A, Ericsson, Telstra
	0.7.0

	2020-04
	RAN4#94e-bis
	R4-2003834
	
	
	
	The following agreed text proposals have been included:
R4-2002564, TP to TR 36.716-02-01: CA_2-26, Nokia, Nokia Shanghai Bell, [AT&T]
R4-2002565, TP to TR 36.716-02-01: CA_26-66, Nokia, Nokia Shanghai Bell, [AT&T]

	0.8.0

	2020-05
	RAN4#94e-bis
	R4-200xxxx
	
	
	
	The following agreed text proposals have been included:
R4-2005042, TP for TR 36.716-02-01: CA_20A-41A\CA_20A-41C\CA_20A-41D, Huawei, HiSilicon
R4-2003113, TP for TR 36.716-02-01: CA_1A-41C, Samsung, KDDI
R4-2005037, TP for TR 36.716-02-01: CA_18-41, Samsung, KDDI
R4-2005041, TP for TR 36.716-02-01-070 for CA band combinations CA_46A-48B, CA_46B-48B, CA_46C-48B, CA_46D-48B and CA_46E-48B for single UL and dual UL, Charter Communications, Inc
	0.9.0
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