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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: _Toc374930449][bookmark: _Toc436619240][bookmark: _Toc451844170][bookmark: _Toc466346614][bookmark: _Toc466348847][bookmark: _Toc466352954][bookmark: _Toc472222521][bookmark: _Toc378152246][bookmark: _Toc424910890][bookmark: _Toc455144980][bookmark: _Toc455145513][bookmark: _Toc455145708][bookmark: _Toc468803062][bookmark: _Toc476750938][bookmark: _Toc510712160]
1	Scope
[bookmark: _Toc374930450][bookmark: _Toc436619241][bookmark: _Toc451844171][bookmark: _Toc466346615][bookmark: _Toc466352932][bookmark: _Toc496418247][bookmark: _Toc345380207][bookmark: _Toc345380386][bookmark: _Toc345380471][bookmark: _Toc345380556][bookmark: _Toc345380641][bookmark: _Toc345381581][bookmark: _Toc345381745][bookmark: _Toc345381882][bookmark: _Toc345382327][bookmark: _Toc345382412][bookmark: _Toc345382518][bookmark: _Toc345382679][bookmark: _Toc345382764][bookmark: _Toc345383038][bookmark: _Toc345383210][bookmark: _Toc345383881][bookmark: _Toc345384166][bookmark: _Toc345384747][bookmark: _Toc345384951][bookmark: _Toc345386032][bookmark: _Toc345405368][bookmark: _Toc345405529][bookmark: _Toc345405614][bookmark: _Toc345405699][bookmark: _Toc345405784][bookmark: _Toc345406134][bookmark: _Toc345406482][bookmark: _Toc345406567][bookmark: _Toc345406652][bookmark: _Toc345406737][bookmark: _Toc345407059][bookmark: _Toc345409493][bookmark: _Toc345409603][bookmark: _Toc345409688][bookmark: _Toc345410484][bookmark: _Toc345410569][bookmark: _Toc345735801][bookmark: _Toc345736120][bookmark: _Toc345736205][bookmark: _Toc351282503][bookmark: _Toc374930453][bookmark: _Toc436619244][bookmark: _Toc451844174][bookmark: _Toc466346616][bookmark: _Toc466348849][bookmark: _Toc466352956][bookmark: _Toc472222523]The present document is a technical report for LTE Advanced 1ULs and xDLs Carrier Aggregation with x>5 under Rel-15 time frame. The purpose is to gather the relevant background information and studies in order to address 1ULs and xDLs Carrier Aggregation requirements.

Table 1-1: 6DL/1UL inter-band carrier aggregation combinations
	CA combination
	REL independent from

	CA_6DL_2A-46A-48D-66A_1UL_BCS0
	REL- 15

	CA_6DL_2A-46A-48E_1UL_BCS0 
	REL- 15

	CA_6DL_2A-46C-48C-66A_1UL_BCS0
	REL- 15

	CA_6DL_2A-46C-48D_1UL_BCS0
	REL- 15

	CA_6DL_2A-46D-48A-66A_1UL_BCS0
	REL- 15

	CA_6DL_2A-46D-48C_1UL_BCS0
	REL- 15

	CA_6DL_2A-46E-48A_1UL_BCS0
	REL- 15

	CA_6DL_2A-46E-66A_1UL_BCS0
	REL- 15

	CA_6DL_46A-48E-66A_1UL_BCS0
	REL- 15

	CA_6DL_46C-48D-66A_1UL_BCS0
	REL- 15

	CA_6DL_46C-48E_1UL_BCS0
	REL- 15

	CA_6DL_46D-48C-66A_1UL_BCS0
	REL- 15

	CA_6DL_46E-48A-66A_1UL_BCS0
	REL- 15

	CA_6DL_46E-48C_1UL_BCS0
	REL- 15



Table 1-2: 7DL/1UL inter-band carrier aggregation combinations
	CA combination
	REL independent from

	CA_7DL_2A-46C-48D-66A_1UL_BCS0
	REL- 15

	CA_7DL_2A-46C-48E_1UL_BCS0
	REL- 15

	CA_7DL_2A-46D-48C-66A_1UL_BCS0
	REL- 15

	CA_7DL_2A-46E-48C_1UL_BCS0
	REL- 15

	CA_7DL_46C-48E-66A_1UL_BCS0
	REL- 15

	CA_7DL_46E-48C-66A_1UL_BCS0
	REL- 15




This TR contains a general part and band specific combination part. The actual requirements are added to the corresponding technical specifications.

[bookmark: _Toc378152247][bookmark: _Toc424910891][bookmark: _Toc455144981][bookmark: _Toc455145514][bookmark: _Toc455145709][bookmark: _Toc468803063][bookmark: _Toc476750939][bookmark: _Toc510712161]2	References
The following documents contain provisions which, through reference in this text, constitute provisions of the present document.
-	References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.
-	For a specific reference, subsequent revisions do not apply.
-	For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.
[1]	3GPP TR 21.905: “Vocabulary for 3GPP Specifications”.
[2]	3GPP TR 30.007: “Guideline on WI/SI for new Operating Bands”
[3]	3GPP TS 36.101: “Evolved Universal Terrestrial Radio Access (E-UTRA); User Equipment (UE) radio transmission and reception”
[4]		RP-172839, “New WID on LTE Advanced inter-band CA Rel-15 for xDL/2UL with x>5”, Qualcomm Incorporated

[bookmark: _Toc378152248][bookmark: _Toc424910892][bookmark: _Toc455144982][bookmark: _Toc455145515][bookmark: _Toc455145710][bookmark: _Toc468803064][bookmark: _Toc476750940][bookmark: _Toc510712162]3	Definitions, symbols and abbreviations
[bookmark: _Toc374930454][bookmark: _Toc436619245][bookmark: _Toc451844175][bookmark: _Toc466346617][bookmark: _Toc466348850][bookmark: _Toc466352957][bookmark: _Toc472222524][bookmark: _Toc378152249][bookmark: _Toc424910893][bookmark: _Toc455144983][bookmark: _Toc455145516][bookmark: _Toc455145711][bookmark: _Toc468803065][bookmark: _Toc476750941][bookmark: _Toc510712163]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: _Toc374930455][bookmark: _Toc436619247][bookmark: _Toc451844177][bookmark: _Toc466346618][bookmark: _Toc466348851][bookmark: _Toc466352958][bookmark: _Toc472222525][bookmark: _Toc345380208][bookmark: _Toc345380387][bookmark: _Toc345380472][bookmark: _Toc345380557][bookmark: _Toc345380642][bookmark: _Toc345381582][bookmark: _Toc345381746][bookmark: _Toc345381883][bookmark: _Toc345382328][bookmark: _Toc345382413][bookmark: _Toc345382519][bookmark: _Toc345382680][bookmark: _Toc345382765][bookmark: _Toc345383039][bookmark: _Toc345383211][bookmark: _Toc345383882][bookmark: _Toc345384167][bookmark: _Toc345384748][bookmark: _Toc345384952][bookmark: _Toc345386033][bookmark: _Toc345405369][bookmark: _Toc345405530][bookmark: _Toc345405615][bookmark: _Toc345405700][bookmark: _Toc345405785][bookmark: _Toc345406135][bookmark: _Toc345406483][bookmark: _Toc345406568][bookmark: _Toc345406653][bookmark: _Toc345406738][bookmark: _Toc345407060][bookmark: _Toc345409494][bookmark: _Toc345409604][bookmark: _Toc345409689][bookmark: _Toc345410485][bookmark: _Toc345410570][bookmark: _Toc345735802][bookmark: _Toc345736121][bookmark: _Toc345736206][bookmark: _Toc351282504]Carrier aggregation: Aggregation of two or more component carriers in order to support wider transmission bandwidths. 
Channel bandwidth: The RF bandwidth supporting a single E-UTRA RF carrier with the transmission bandwidth configured in the uplink or downlink of a cell. The channel bandwidth is measured in MHz and is used as a reference for transmitter and receiver RF requirements.
[bookmark: _Toc436619009][bookmark: _Toc436619246][bookmark: _Toc451844176]Inter-band carrier aggregation: Carrier aggregation of component carriers in different operating bands.
Mixed Intra-band and inter-band carrier aggregation: Carrier aggregation of component carriers in same operating band and different operating bands.
NOTE:	Carriers aggregated in each band can be contiguous or non-contiguous.
[bookmark: _Toc378152250][bookmark: _Toc424910894][bookmark: _Toc455144984][bookmark: _Toc455145517][bookmark: _Toc455145712][bookmark: _Toc468803066][bookmark: _Toc476750942][bookmark: _Toc510712164]3.2	Symbols
[bookmark: _Toc374930456]For the purposes of the present document, the following symbols apply:
<symbol>	<Explanation>

[bookmark: _Toc436619249][bookmark: _Toc451844179][bookmark: _Toc466346619][bookmark: _Toc466348852][bookmark: _Toc466352959][bookmark: _Toc472222526][bookmark: _Toc378152251][bookmark: _Toc424910895][bookmark: _Toc455144985][bookmark: _Toc455145518][bookmark: _Toc455145713][bookmark: _Toc468803067][bookmark: _Toc476750943][bookmark: _Toc510712165]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]. 
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The present document is a technical report for LTE Advanced 1UL and xDL Carrier Aggregation under Rel-15 time frame. It covers both the UE and BS side. The document is divided in two different parts:
- 	General part: this part covers BS and UE specific which is band combination independent. 
- 	Specific band combination part:  this part covers each band combination and its specific issues independently from each other (i.e. one subclause is defined per band combination)
The specific band combination parts are independent and therefore, the working speed also differs
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[bookmark: _Toc424910908][bookmark: _Toc455144995][bookmark: _Toc455145528][bookmark: _Toc455145723][bookmark: _Toc468803077][bookmark: _Toc476750953][bookmark: _Toc510712169]5.2	RRM specific	
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6.1	CA_6DL_2A-46E-66A_1UL_BCS0
[bookmark: _Toc445389525][bookmark: _Toc445389392]6.1.1	Channel bandwidths per operating band for CA
Table 6.1.1-1: 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
	

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

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

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



Table 6.1.1-2: Supported E-UTRA bandwidths per CA configuration for inter-band CA
	E-UTRA CA configuration / Bandwidth combination set

	E-UTRA 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-46E-66A
	2
	
	
	Yes
	Yes
	Yes
	Yes
	120
	0

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

	
	66
	
	
	Yes
	Yes
	Yes
	Yes
	
	



6.1.2	Co-existence studies
The co-existence studies for CA_2A-46D-66A in TR 36.714-05-01 can be reused for CA_2A-46E-66A. Table 6.1.2-1 summarizes frequency ranges where harmonics occur for CA_2A-46E-66A with 1 UL.
Table 6.1.2-1: 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

	2
	1850
	1910
	1930
	1990
	3700
	3820
	5550
	5730

	46
	5150
	5925
	5150
	5925
	10300
	11850
	15450
	17775

	66
	1710
	1786
	2110
	2200
	3420
	3572
	5130
	5358



6.1.3	ΔTIB,c and ΔRIB,c values
For this combination, the TIB,c and RIB,c values are shown in table 6.1.3-1 and 6.1.3-2 assuming separate antenna architecture without HTF:
Table 6.X.3-1: ΔTIB,c
	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c [dB]

	CA_2A-46E-66A
	2
	0.5

	
	66
	0.5



Table 6.X.3-2: ΔRIB,c
	Inter-band CA Configuration
	E-UTRA Band
	ΔRIB,c [dB]

	CA_2A-46E-66A
	2
	0

	
	66
	0



6.1.4	Reference sensitivity
For the REFSENS of 6DL/1UL CA_2A-46E-66A, the requirements are shown in table 6.1.4-1.
Table 6.1.4-1: Reference sensitivity QPSK PREFSENS (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_2A-46E-66A
	2
	
	
	-98 
	-95
	-93.2
	-92
	FDD

	
	46
	
	
	
	
	
	-90
	TDD

	
	66
	
	
	-99.5
	-96.5
	-94.7
	-93.5
	FDD
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