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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: _Toc47518977]
1	Scope
The present document is a technical report for 2B DL/1B UL Inter-band Carrier Aggregation under Rel-17 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-17 band combinations in Table 1-1.
Table 1-1: Release 17 2BDL/1BUL inter-band carrier aggregation combinations


	CA combination
	REL-independent from

	
	



This TR contains a band specific combination part. The actual requirements are added to the corresponding technical specifications.
[bookmark: _Toc494093698][bookmark: _Toc494093950][bookmark: _Toc494094013][bookmark: _Toc494094079][bookmark: _Toc494106689][bookmark: _Toc494107533][bookmark: _Toc494108536][bookmark: _Toc494109630][bookmark: _Toc494109868][bookmark: _Toc494110106][bookmark: _Toc496078954][bookmark: _Toc501010952][bookmark: _Toc513204894][bookmark: _Toc513205577][bookmark: _Toc515614602][bookmark: _Toc515615575][bookmark: _Toc47518978]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".
[bookmark: _Toc494093699][bookmark: _Toc494093951][bookmark: _Toc494094014][bookmark: _Toc494094080][bookmark: _Toc494106690][bookmark: _Toc494107534][bookmark: _Toc494108537][bookmark: _Toc494109631][bookmark: _Toc494109869][bookmark: _Toc494110107][bookmark: _Toc496078955][bookmark: _Toc501010953][bookmark: _Toc513204895][bookmark: _Toc513205578][bookmark: _Toc515614603][bookmark: _Toc515615576][bookmark: _Toc47518979]3	Definitions, symbols and abbreviations
[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: _Toc47518980]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: _Toc47518981]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: _Toc47518982]3.3	Abbreviations
For the purposes of the present document, the abbreviations given in 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 TR 21.905 [1].
[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: _Toc47518983]4	Background
The present document is a technical report for 2B DL/1B UL Inter-band Carrier Aggregation under Rel-17 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: _Toc47518984]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]
[bookmark: _Toc491864159][bookmark: _Toc491864262][bookmark: _Toc491864330][bookmark: _Toc515610304][bookmark: _Toc47518985]5	2 Bands DL with 1 Band UL Carrier Aggregation: Specific Band Combination Part
[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: _Toc441571534][bookmark: _Toc518568268][bookmark: _Toc47518986][bookmark: _Toc419192428][bookmark: _Toc471215911][bookmark: _Toc471215512][bookmark: _Toc471215301][bookmark: _Toc461628192][bookmark: _Toc458001985][bookmark: _Toc453320144][bookmark: _Toc491864160][bookmark: _Toc491864263][bookmark: _Toc491864331][bookmark: _Toc515610305]5.x	CA_a-b
[bookmark: _Toc47518987]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: _Toc47518988]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: _Toc47518989]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: _Toc47518990]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



5.1	CA_48-53
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
	

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

	53
	2483.5 MHz
	–
	2495 MHz
	2483.5 MHz
	–
	2495 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_48A_53A
	-
	48
	 
	 
	Yes
	Yes
	Yes
	Yes
	30
	0

	
	
	53
	 
	 
	Yes
	Yes
	 
	 
	
	

	CA_48C_53A
	-
	48
	See CA_48C Bandwidth combination set 0 in Table 5.6A.1-1
	50
	0

	
	
	53
	
	
	Yes
	Yes
	
	
	
	

	CA_48D_53A
	-
	48
	See CA_48D Bandwidth combination set 0 in Table 5.6A.1-1
	70
	0

	
	
	53
	
	
	Yes
	Yes
	
	
	
	



5.1.2 	Co-existence studies
Table 5.1.2-1 summarizes frequency ranges where harmonics and/or harmonics mixing occur for CA _ 48-53.
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

	48
	3550
	3700
	3550
	3700
	7100
	7400
	10650
	11100
	14200
	14800

	53
	2483.5
	2495
	2483.5
	2495
	4967
	4990
	7450.5
	7485
	9934
	9980



Table 5.x.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

	48
	3550
	3700
	3550
	3700
	7100
	7400
	10650
	11100
	14200
	14800

	53
	2483.5
	2495
	2483.5
	2495
	4967
	4990
	7450.5
	7485
	9934
	9980





5.1.3	∆TIB and ∆RIB values
Relaxation values are re-used from CA_41-53 which is similar.
Table 5.1.3-1: IB,c
	CA_48-53
	48
	0.54

	
	53
	04

	NOTE 4:	Only applicable for UE supporting inter-band carrier aggregation with uplink in one E-UTRA band and without simultaneous Rx/Tx.


Table 5.1.3-2: R IB,c
	CA_48-53
	48
	0.54

	
	53
	04

	NOTE 4:	Only applicable for UE supporting inter-band carrier aggregation with uplink in one E-UTRA band and without simultaneous Rx/Tx.



5.1.4 	REFSENS
No additional REFSENS requirement is needed.

5.2	CA_7-25
5.2.1	Channel bandwidths per operating band for CA
Table 5.2.1-1: 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

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



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_7A-25A
	-
	7
	
	
	Yes
	Yes
	Yes
	Yes
	40
	0

	
	
	25
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	
	

	CA_7A-7A-25A
	-
	7
	See CA_7A-7A Bandwidth Combination Set 1 in Table 5.6A.1-3
	60
	0

	
	
	25
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	
	

	CA_7C-25A
	-
	7
	See CA_7C Bandwidth Combination Set 1 in Table 5.6A.1-1
	60
	0

	
	
	25
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	
	

	CA_7A-25A-25A
	-
	7
	
	
	Yes
	Yes
	Yes
	Yes
	60
	0

	
	
	25
	See CA_25A-25A Bandwidth Combination Set 1 in Table 5.6A.1-3
	
	

	CA_7A-7A-25A-25A
	-
	7
	See CA_7A-7A Bandwidth Combination Set 1 in Table 5.6A.1-3
	80
	0

	
	
	25
	See CA_25A-25A Bandwidth Combination Set 1 in Table 5.6A.1-3
	
	

	CA_7C-25A-25A
	-
	7
	See CA_7C Bandwidth Combination Set 1 in Table 5.6A.1-1
	80
	0

	
	
	25
	See CA_25A-25A Bandwidth Combination Set 1 in Table 5.6A.1-3
	
	



5.2.2 	Co-existence studies
Table 5.2.2-1 summarizes frequency ranges where harmonics and/or harmonics mixing occur for CA_7-25.
Table 5.2.2-1: 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

	7
	2500
	2570
	2620
	2690
	5000
	5140
	7500
	7710
	-
	-

	25
	1850
	1915
	1930
	1995
	3700
	3830
	5550
	5745
	-
	-



Table 5.2.2-2: 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

	7
	2500
	2570
	2620
	2690
	5240
	5380
	7860
	8070
	-
	-

	25
	1850
	1915
	1930
	1995
	3860
	3990
	5790
	5985
	-
	-



There is no harmonic or harmonic mixing issue for this band combination.

5.2.3	∆TIB and ∆RIB values
Relaxation values for this band combination is based on the general framework for high – high band combination.
Table 5.2.3-1: IB,c
	CA_7-25
	7
	0.5

	
	25
	0.5


Table 5.2.3-2: R IB,c
	CA_7-25
	7
	0

	
	25
	0




5.2.4 	REFSENS
REFSENS exceptions are not required for this band combination due to no harmonic or harmonic mixing issue.
5.3	CA_25-66
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
	

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

	66
	1710 MHz
	–
	1780 MHz
	2110 MHz
	–
	2200 MHz
	FDD



Table 5.3.1-2: 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_25A-66A
	-
	25
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	40
	0

	
	
	66
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	
	

	CA_25A-25A-66A
	-
	25
	See CA_25A-25A Bandwidth Combination Set 1 in Table 5.6A.1-3
	60
	0

	
	
	66
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	
	



5.3.2 	Co-existence studies
Table 5.3.2-1/2 summarizes frequency ranges where harmonics and/or harmonics mixing occur for CA_25-66.
Table 5.3.2-1: 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
	5550
	5745
	-
	-

	66
	1710
	1780
	2110
	2200
	3420
	3560
	5130
	5340
	-
	-



Table 5.3.2-2: 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

	25
	1850
	1915
	1930
	1995
	3700
	3830
	5550
	5745
	-
	-

	66
	1710
	1780
	2110
	2200
	4220
	4400
	6330
	6600
	-
	-



There is no harmonic or harmonic mixing issue for this band combination.

5.3.3	∆TIB and ∆RIB values
Relaxation values for this band combination is based on the similar combination, CA_2-4.
Table 5.3.3-1: IB,c
	CA_25-66
	25
	0.5

	
	66
	0.5


Table 5.3.3-2: R IB,c
	CA_25-66
	25
	0.3

	
	66
	0.3




5.3.4 	REFSENS
REFSENS exceptions are not required for this band combination due to no harmonic or harmonic mixing issue.
[bookmark: _Toc528139548]5.4	CA_2-8
[bookmark: _Toc528139549]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
	

	2
	1850 MHz
	–
	1910 MHz
	1930 MHz
	–
	1990 MHz
	FDD

	8
	880 MHz
	–
	915 MHz
	925 MHz
	–
	960 MHz
	FDD



Table 5.4.1-2: 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_2A-8A
	-
	2
	
	
	Yes
	Yes
	Yes
	Yes
	30
	0

	
	
	8
	
	
	Yes
	Yes
	
	
	
	



[bookmark: _Toc528139551]5.4.2 	Co-existence studies
Table 5.4.2-1 and 5.4.2-2 summarize frequency ranges where harmonics and/or harmonics mixing occur for CA _ 2-8.
Table 5.4.2-1: 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

	[bookmark: _Hlk54019299]2
	1850
	1910
	1930
	1990
	3700
	3820
	5550
	5730
	7400
	7640

	8
	880
	915
	925
	960
	1760
	1830
	2640
	2745
	3520
	3660



Table 5.4.2-2: 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

	8
	880
	915
	925
	960
	1850
	1920
	2775
	2880
	3700
	3840



The 2nd harmonic of band 8 Rx may fall into frequency range of band 2 Tx. 
5.4.3	∆TIB and ∆RIB values

Table 5.4.3-1: IB,c
	CA_2-8
	2
	0.3

	
	8
	[bookmark: OLE_LINK57]0.3


Table 5.4.3-2: R IB,c
	CA_2-8
	2
	0

	
	8
	0



[bookmark: _Toc528139552]5.4.4 	REFSENS
In LTE, we only consider the harmonic mixing relaxation of REFSENS for odd harmonics and not even harmonics referring to R4-1909937. Thus, there is no need to specify MSD for CA_2-8. The same principle is also used for DC_3_n78.
5.5	CA_46-53
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
	

	46
	5150 MHz
	–
	5925 MHz
	5150 MHz
	–
	5925 MHz
	TDD8

	53
	2483.5 MHz
	–
	2495 MHz
	2483.5 MHz
	–
	2495 MHz
	TDD

	NOTE 8:	This band is an unlicensed band restricted to licensed-assisted operation using Frame Structure Type 3 



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_46A_53A
	-
	46
	
	
	
	
	
	Yes
	30
	0

	
	
	53
	
	
	Yes
	Yes
	
	
	
	

	CA_46C_53A
	-
	46
	See CA_46C Bandwidth combination set 0 in Table 5.6A.1-1
	50
	0

	
	
	53
	
	
	Yes
	Yes
	
	
	
	

	CA_46D_53A
	-
	46
	See CA_46D Bandwidth combination set 0 in Table 5.6A.1-1
	70
	0

	
	
	53
	
	
	Yes
	Yes
	
	
	
	

	CA_46E_53A
	-
	46
	See CA_46E Bandwidth combination set 0 in Table 5.6A.1-1
	90
	0

	
	
	53
	
	
	Yes
	Yes
	
	
	
	



5.5.2 	Co-existence studies
Table 5.5.2-1 summarizes frequency ranges where harmonics and/or harmonics mixing occur for CA _46-53.
Table 5.5.2-1: 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

	46
	5150
	5925
	5150
	5925
	10300
	11850
	15450
	17775
	20600
	23700

	53
	2483.5
	2495
	2483.5
	2495
	4967
	4990
	7450.5
	7485
	9934
	9980



Table 5.5.2-2: 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

	46
	5150
	5925
	5150
	5925
	10300
	11850
	15450
	17775
	20600
	23700

	53
	2483.5
	2495
	2483.5
	2495
	4967
	4990
	7450.5
	7485
	9934
	9980



No harmonic issues identified.
5.5.3	∆TIB and ∆RIB values
Relaxation values are re-used from CA_46-53 which is similar.
Table 5.5.3-1: IB,c
	CA_46-53
	53
	0


Table 5.5.3-2: R IB,c
	CA_46-53
	53
	0



5.x.4 	REFSENS
No additional REFSENS requirement is needed.
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