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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: _Toc511204368]
1	Scope
The present document is a technical report for the work item on LTE Advanced Inter-band Carrier Aggregation (4DL/4UL) of Band 41C and Band 42C. The purpose is to gather the relevant background information and studies in order to address up to 4DL/4UL Inter-band Carrier Aggregation requirements of Band 41 and Band 42.
[bookmark: _Toc511204369]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]	RP-172030: “New WID on LTE Advanced Inter-band Carrier Aggregation (4DL/4UL) of Band 41C and Band 42C”, RAN#77

[bookmark: _Toc511204370]3	Definitions, symbols and abbreviations
[bookmark: _Toc511204371]3.1	Definitions
[bookmark: OLE_LINK1][bookmark: OLE_LINK2][bookmark: OLE_LINK3][bookmark: OLE_LINK4][bookmark: OLE_LINK5]For the purposes of the present document, the terms and definitions given in 3GPP TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in 3GPP TR 21.905 [1].
[bookmark: _Toc511204372]3.2	Symbols
For the purposes of the present document, the following symbols apply:
FDL_low	The lowest frequency of the downlink operating band
FDL_high	The highest frequency of the downlink operating band
FUL_low	The lowest frequency of the uplink operating band
FUL_high	The highest frequency of the uplink operating band 
ΔRIB,c	Allowed reference sensitivity relaxation due to support for inter-band CA operation, for serving cell c.
ΔTIB,c	Allowed maximum configured output power relaxation due to support for inter-band CA operation, for serving cell c.

[bookmark: _Toc511204373]3.3	Abbreviations
For the purposes of the present document, the abbreviations given in 3GPP TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in 3GPP TR 21.905 [1].

[bookmark: _Toc511204374]4	Working Assumption
[bookmark: _Toc511204375]4.1	General
This technical report is issued for uplink carrier aggregation feature by using up to 4 component carriers in Band 41 and Band 42. As general working assumptions, following aspects shall be considered:
-	Synchronized operation between Band 41 and Band 42 (e.g. no simultaneous uplink and downlink occur).
-	Using intra-band contiguous CA in Band 41 and/or intra-band contiguous CA in Band 42 (e.g. intra-band Non-contiguous pattern is out of scope of this TR).
-	The maximum number of CCs in each band is up to two
Considering assumptions above, scope of this TR is limited in following three configurations;
-	2 contiguous CCs in Band 41 + 2 contiguous CCs in Band 42
-	1CC in Band 41 + 2 contiguous CCs in Band 42
-	2contiguous CCs in Band 41 + 1CC in Band 42
[bookmark: _Toc511204376]4.2	BS perspective
There is nothing noteworthy working assumption for BS RF aspect in this technical report.  Analogical RF assumption for dual uplink inter-band 2 CC CA with Band 41 and Band 42 should apply.  What is different from 2CC UL CA is requirement for maximum aggregated bandwidth which can be captured in sub-clause 5.1.2.  BS receiver shall support up to 80MHz aggregated bandwidth to support feature described in this technical report.
[bookmark: _Toc511204377]4.3	UE perspective
In current version of TS36.101, two types of requirements are specified for inter-band dual uplink carrier aggregation of Band 41 and 42 as below;
Table 4.3-1: Subtracted from “Table 6.2.5-2: ΔTIB,c (two bands)” in TS36.101
	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c [dB]

	CA_41A-42A
	41
	04

	
	42
	0.54

	CA_41A-42A
	41
	0.37

	
	42
	0.87

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

…

NOTE 7:	Applicable for UE supporting inter-band carrier aggregation without simultaneous Rx/Tx.



Table 4.3-2: Subtracted from “Table 7.3.1-1A: ΔRIB,c (two bands)” in TS36.101
	Inter-band CA Configuration
	E-UTRA Band
	ΔRIB,c [dB]

	CA_41A-42A
	41
	0.44

	
	42
	0.54

	CA_41A-42A
	41
	07

	
	42
	0.57

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

…

NOTE 7:	Applicable for UE supporting inter-band carrier aggregation without simultaneous Rx/Tx.



Background of these specifications is caused by different working assumptions on UE architecture.  Detailed information is available in TR36.714-02-02.  Same contents should be captured in this technical report to understand why different requirements are specified in TS36.101.  Figure 4.3-1, which is depicted from TR36.714-02-02, shows UE architecture which is optimized for only downlink carrier aggregation to minimize the values for insertion loss.  One can see that Rx RF components are bonded between Band A and Band B by diplexer while Tx RF components are isolated between two bands.  With this architecture, TR36.714-02-02 says this architecture could not be reused to support dual uplink carrier aggregation of Band A and Band B.
[image: ]
Figure 4.3-1: Subtracted from “Figure 6.7.4-1: Architecture for 1UL TDD-TDD inter-band CA” in TR36.714-02-02
Then, other architectures are considered to support dual uplink carrier aggregation as shown in Figure 4.3-2 and 4.3-3.


Figure 4.3-2: Subtracted from Figure 6.7.4-2: Architecture for 2UL using a diplexer” in TR36.714-02-02


Figure 4.3-3: Subtracted from “Figure 6.7.4-3: Architecture for 2UL using a common triplexer” in TR36.714-02-02
As a result of discussion to support dual uplink carrier aggregation in Band 41 and Band 42, UE architecture in Figure 4.3-3 was assumed to specify requirements.  By taking into account RAN4 discussion in the past, it is straight-forward way for supporting features in sub-clause 4.1 to re-use same working assumption on this UE architecture.  By applying this assumption, it is expected that features reported in this technical report can have same requirements as dual uplink carrier aggregation.
[bookmark: _Toc511204378]4.4	Others
3GPP has not identified specific working assumption to be described in this version of technical report for supporting features described in sub-clause 4.1.
[bookmark: _Toc511204379]5	Inter-band carrier aggregation up to 4 component carriers with Band 41 and Band 42
[bookmark: _Toc511204380]5.1	General
[bookmark: _Toc511204381]5.1.1	Operating bands for CA
Table 5.1.1-1: Inter-band CA operating bands for CA_41-42
	E-UTRA CA Band
	E-UTRA
Band
	Uplink (UL) band
	Downlink (DL) band
	Duplex Mode

	
	
	BS receive / UE transmit1
	BS transmit / UE receive
	

	
	
	FUL_low   –  FUL_high
	FDL_low   –  FDL_high
	

	CA_41-42
	41
	2496 MHz
	–
	2690 MHz
	2496 MHz
	–
	2690 MHz
	TDD

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



5.1.2	Channel bandwidth per operating band for CA
In this technical report, three CA configurations are handled as described in sub-clause 4.1.  Table 5.1.2-1 shows CA combinations and channel bandwidth combination set for each CA configuration.  For band width combination set for CA_41C or CA_42C, configurations in Table 5.1.2-2 apply.
Table 5.1.2-1: E-UTRA CA configuration and bandwidth combination sets for CA_41A-42C, CA_41C-42A and CA_41C-42C
	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_41A-42C
	CA_41A-42A, CA_41A-42C
	41
	See CA_41C Bandwidth Combination Set 0 in Table 6.1.2-2
	60
	0

	
	
	42
	
	
	
	Yes
	Yes
	Yes
	
	

	CA_41C-42A
	CA_41A-42A, CA_41C-42A
	41
	
	
	
	Yes
	Yes
	Yes
	60
	0

	
	
	42
	See CA_42C Bandwidth Combination Set 1 in Table 6.1.2-2
	
	

	CA_41C-42C
	CA_41A-42A, CA_41C, CA_42C, CA_41C-42C
	41
	See CA_41C Bandwidth Combination Set 0 in Table 6.1.2-2
	80
	0

	
	
	42
	See CA_42C Bandwidth Combination Set 1 in Table 6.1.2-2
	
	



Table 5.1.2-2: E-UTRA CA configurations and bandwidth combination sets defined for CA_41C and CA_42C
	E-UTRA CA Configuration
	Uplink CA configurations
	Component carriers in order of increasing carrier frequency
	Maximum aggregated 
bandwidth [MHz]
	Bandwidth combination set

	
	
	Channel bandwidths 
for carrier [MHz]
	Channel bandwidths for carrier [MHz]
	
	

	CA_41C
	CA_41C
	10
	20
	40
	0

	
	
	15
	15, 20
	
	

	
	
	20
	10, 15, 20
	
	

	
	
	5, 10
	20
	40
	1

	
	
	15
	15, 20
	
	

	
	
	20
	5, 10, 15, 20
	
	

	
	
	10
	15, 20
	40
	2

	
	
	15
	10, 15, 20
	
	

	
	
	20
	10, 15, 20
	
	

	
	
	10
	20
	40
	3

	
	
	20
	20
	
	

	CA_42C
	CA_42C
	5, 10, 15, 20
	20
	40
	0

	
	
	20
	5, 10, 15
	
	

	
	
	10, 15, 20
	20
	40
	1

	
	
	20
	10, 15
	
	



[bookmark: _Toc511204382]5.2	BS characteristic
[bookmark: _Toc511204383]5.2.1	Co-existence studies
Since both Band 41 and Band 42 are operating bands with unpaired spectra, it is expected that results for co-existence studies of BS transmitter would be completely identical with those of UE transmitter, which is described in sub-clause 5.3.1 of this TR.  Hence, it is recommended to refer the sub-clause.
[bookmark: _Toc511204384]5.2.2	BS RF impact
Since current version of TS36.104 has already specified requirements for inter-band carrier aggregation of Band 41 and Band 42, it is possible to interpret that 3UL or 4UL inter-band CA by operating E-UTRA bands 41 and 42 is supported from the specification point of view.  Hence, it is expected that no modification is necessary into TS36.104 for supporting feature which is reported in this technical report.
[bookmark: _Toc511204385]5.3	UE characteristic
[bookmark: _Toc511204386]5.3.1	Co-existence studies
As listed in sub-clause 4.1, the scope of this technical report is as following three combinations;
-	2 contiguous CCs in Band 41 + 2 contiguous CCs in Band 42 (CA_41C-42C)
-	1 CC in Band 41 + 2 contiguous CCs in Band 42 (CA_41A-42C)
-	2 contiguous CCs in Band 41 + 1 CC in Band 42 (CA_41C-42C)
Table 5.3.1-1 lists co-existence studies of inter-band up to 4 uplink carrier aggregation with Band 41 and Band 42.  It should be noted that co-existence studies for 3 uplink carrier aggregation combinations are omitted in this technical report because difference between three component carriers and four component carriers is minimal.  Only difference could be found in some of 3rd IMD components, which are calculated by equations of “(fx_low – max BW fy) - (fx_high + max BW fy)” and “(fy_low – max BW fx) - (fy_high – max BW fx)”.  Even if results themselves are different between 3UL and 4UL, 3 components’ results are comprehensive in studies of 4 UL.  Therefore, there is no need to capture co-existence studies with 3 component carriers in this technical report.
Table 5.3.1-1: Band 41 and Band 42 UL harmonics and IMD products
	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency (MHz)
	2496
	2690
	3400
	3600

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

	2nd harmonics frequency limits (MHz) 
	4992 – 5380
	6800 – 7200

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

	3rd harmonics frequency limits (MHz)
	7488 – 8070
	10200 – 10800

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

	IMD frequency limits (MHz)
	710 – 1104
	5896 – 6290

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

	IMD frequency limits (MHz)
	1392 – 1980
	4110 – 4704

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

	IMD frequency limits (MHz)
	8392 – 8980
	9296 – 9890

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

	IMD frequency limits (MHz)
	2456 – 2730
	3360 – 3640

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

	IMD frequency limits (MHz)
	3888 – 4670
	7510 – 8304

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

	IMD frequency limits (MHz)
	1420 – 2208
	

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

	IMD frequency limits (MHz)
	10888 – 11670
	12696 – 13490

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

	IMD frequency limits (MHz)
	11792 – 12580
	

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

	IMD frequency limits (MHz)
	10904 – 11910
	6384 – 7360

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

	IMD frequency limits (MHz)
	4820 – 5808
	288 – 1270

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

	IMD frequency limits (MHz)
	16096 – 17090
	13384 – 14360

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

	IMD frequency limits (MHz)
	15192 – 16180
	14288 – 15270



Based on Table above, 3rd order IMD may fall into own Rx of band 41 and band 42 but as long as self-desense is concerned, there would be no problem since features in this technical report assumes non simultaneous Rx/Tx, i.e. Rx is not operated while Tx is active.
In addition, there are many possible fall-down into UE receive frequencies as below:
-	2nd harmonics: band 46,
-	2nd IMD: bands 5, 6, 8, 12, 13, 14, 17, 18, 19, 20, 26, 27, 28, 29, 44, 46, 67 and 68,
-	3rd IMD: bands 2, 3, 7, 9, 11, 21, 22, 24, 25, 30, 32, 33, 35, 36, 37, 38, 39, 40, 41, 42, 43, 45, 48, 50, 51, 69, 71, 72, 74, 75 and 76,
-	4th IMD: bands 1, 2, 3, 4, 9, 10, 11, 21, 23, 24, 25, 32, 33, 34, 35, 36, 37, 39, 45, 48, 50, 51, 65, 66 and 70, 74, 75 and 76,
-	5th IMD: bands 5, 6, 8, 12, 13, 14, 17, 18, 19, 20, 26, 27, 28, 29, 31, 44, 46, 67, 68, 71, and 72.
When more than 2UL inter-band carrier aggregation UE in Band 41 and Band 42 is operating with other systems such as Wi-Fi, Bluetooth and GNSS system, the harmonics and intermodulation products can have impact on these systems. Table 5.3.1-2 lists if up to 3rd order harmonics and IMD up to 5th order falls into one of these receiving bands.
Table 5.3.1-2: more than 2UL B41+B42 harmonic and IMD for ISM and GNSS bands
	Victim Systems
	Frequency range [MHz]
	Impact
	Regions
	Comments

	COMPASS
(Beidou)
	1559
	-
	1591
	YES
	
	IMD3, IMD4

	Galileo
	1559
	-
	1591
	YES
	
	IMD3, IMD4

	GLONASS
	1591
	-
	1610
	YES
	
	IMD3, IMD4

	GPS
	1563
	-
	1587
	YES
	
	IMD3, IMD4

	ISM band
 (2.4GHz)
	2400
	-
	2483.5
	YES
	US/Europe
	IMD3

	
	2400
	-
	2494
	YES
	Asia
	IMD3

	ISM band
 (5GHz)
	5150
	-
	5925
	YES
	US
	2nd harmonic, IMD2, IMD5

	
	5150
	-
	5350
	YES
	Europe
	2nd harmonic, IMD5

	
	5470
	-
	5725
	YES
	
	IMD5

	
	5150
	-
	5825
	YES
	Asia
	2nd harmonic, IMD5



[bookmark: _Toc511204387]5.3.2	∆TIB and ∆RIB values
Based on working assumption on UE perspective in sub-clause 4.3, same UE architecture which supports dual uplink carrier aggregation in Band 41 and Band 42 is applicable for features described in sub-clause 4.1. Hence, completely same values for ∆TIB and ∆RIB shall apply for CA_41A-42C, CA_41C-42A and CA_41C-42C as well.
Table 5.3.2-1: TIB,c 
	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c  [dB] 


	CA_41A-42C
	41
	0.3

	
	42
	0.8

	CA_41C-42A
	41
	0.3

	
	42
	0.8

	CA_41C-42C
	41
	0.3

	
	42
	0.8

	Note:	Only applicable for UE supporting inter-band carrier aggregation with uplink in two E-UTRA bands and without simultaneous Rx/Tx.



Table 5.3.2-2: RIB,c 
	Inter-band CA Configuration
	E-UTRA Band
	ΔRIB,c  [dB] 


	CA_41A-42C
	41
	0

	
	42
	0.5

	CA_41C-42A
	41
	0

	
	42
	0.5

	CA_41C-42C
	41
	0

	
	42
	0.5

	Note:	Only applicable for UE supporting inter-band carrier aggregation with uplink in two E-UTRA bands and without simultaneous Rx/Tx.



[bookmark: _Toc511204388]5.3.3	Maximum Sensitivity Degradation (MSD)
As a general working assumption for features in this technical report, sub-clause 4.1 describes that synchronized operation between Band 41 and Band 42 shall be assumed.  Since both bands are operating bands with unpaired spectra, degradation caused by inter-modulation or harmonic distortions never occurs.  Hence, there is no need to specify MSD requirements for CA_41A-42C, CA_41C-42A or CA_41C-42C.
[bookmark: _Toc511204389]5.3.4	Spurious emission band UE co-existence for CA_41A-42C, CA_41C-42A or CA_41C-42C
This clause summarizes the requirements for the carrier aggregation configurations in this technical report for coexistence with protected bands.
NOTE:	For measurement conditions at the edge of each frequency range, the lowest frequency of the measurement position in each frequency range should be set at the lowest boundary of the frequency range plus MBW/2. The highest frequency of the measurement position in each frequency range should be set at the highest boundary of the frequency range minus MBW/2. MBW denotes the measurement bandwidth defined for the protected band. 
For inter-band carrier aggregation with the uplink assigned to E-UTRA bands 41 and 42 with 3 or 4 component carriers, the requirements in Table 5.3.4-1 apply on each component carrier with all component carriers are active. 
NOTE:	For inter-band carrier aggregation with uplink assigned to two E-UTRA bands 41 and 42 the requirements in Table 5.3.4-1 could be verified by measuring spurious emissions at the specific frequencies where second and third order intermodulation products generated by the two transmitted carriers can occur; in that case, the requirements for remaining applicable frequencies in Table 6.6.3.2A-0 would be considered to be verified by the measurements verifying the one uplink inter-band CA UE to UE co-existence requirements.
Table 5.3.4-1: Requirements for uplink inter-band carrier aggregation in Band 41 and Band 42 (two bands with three or four carriers)
	E-UTRA CA Configuration
	Spurious emission 

	
	Protected band
	Frequency range (MHz)
	Maximum Level (dBm)
	MBW (MHz)
	NOTE

	CA_41A-42C
	E-UTRA Band 1, 3, 5, 8, 26, 28, 33, 34, 39, 40, 44, 45, 50, 51, 65, 74
	FDL_low 
	-
	FDL_high
	-50
	1
	

	
	E-UTRA Band 9, 11, 18, 19, 21
	FDL_low
	-
	FDL_high
	-50
	1
	3

	
	Frequency range
	1839.9
	
	1879.9
	-50
	1
	3

	
	Frequency range
	1884.5
	
	1915.7
	-41
	0.3
	2, 3

	CA_41C-42A
	E-UTRA Band 1, 3, 5, 8, 26, 28, 33, 34, 39, 40, 44, 45, 50, 51, 65, 74
	FDL_low 
	-
	FDL_high
	-50
	1
	

	
	E-UTRA Band 9, 11, 18, 19, 21
	FDL_low
	-
	FDL_high
	-50
	1
	3

	
	Frequency range
	1839.9
	
	1879.9
	-50
	1
	3

	
	Frequency range
	1884.5
	
	1915.7
	-41
	0.3
	2, 3

	CA_41C-42C
	E-UTRA Band 1, 3, 5, 8, 26, 28, 33, 34, 39, 40, 44, 45, 50, 51, 65, 74
	FDL_low 
	-
	FDL_high
	-50
	1
	

	
	E-UTRA Band 9, 11, 18, 19, 21
	FDL_low
	-
	FDL_high
	-50
	1
	3

	
	Frequency range
	1839.9
	
	1879.9
	-50
	1
	3

	
	Frequency range
	1884.5
	
	1915.7
	-41
	0.3
	2, 3

	NOTE 1:	FDL_low and FDL_high refer to each E-UTRA frequency band specified in Table 5.5-1 in TS36.101.
NOTE 2:	Applicable when co-existence with PHS system operating in 1884.5 -1915.7MHz.
NOTE 3:	This requirement applies when the E-UTRA carrier is confined within 2545-2575MHz or 2595-2645MHz and the channel bandwidth is 10 or 20 MHz.



[bookmark: _Toc511204390]5.4	Applicability of release independent handling
For UEs which support features included in this TR, release independent manner as specified in TS36.307 [X] can apply.  
TSG-RAN has agreed for certain features (see the following clauses) to introduce them in a "release independent way".  This means for each feature:
-	it is "introduced" in a release N, i.e. TS 36.101 [X] and TS 36.133 [X] of release N define certain UE requirements for this feature; the feature is indicated in the tables of the following clauses;
-	it is "release independent" starting from a release M (M<N); M for the given feature is provided in the tables of the following sentences;
-	UEs supporting this feature have to fulfill additional requirements in release M or higher which are specified in one or more Annexes of TS 36.307 of release N; 
Requirements for a Rel-15 UE for additional E-UTRA CA configurations compared to TS 36.101 Rel-15 [X] can be found in Table 5.4-1 and 5.4-2.
Table 5.4-1: Intra-band contiguous CA configurations
	Feature
	DL/UL
	CA BW Class
	Duplex-mode
	Release
independent from
	requirements to be fulfilled
(see 36.307 of the REL in which the CA configuration was introduced)

	Intra-band contiguous CA configurations
	DL
	B
	FDD
	Rel-10
	Table B.2.2-1, Table B.3.2-1, Table B.4.2-1

	
	
	C
	FDD, TDD
	Rel-10
	Table B.2.2-1, Table B.3.2-1, Table B.4.2-1

	
	
	D
	TDD
	Rel-10
	Table B.2.2-1, Table B.3.2-1, Table B.4.2-1

	
	
	E
	TDD
	Rel-11
	Table B.2.2-1, Table B.3.2-1, Table B.4.2-1

	
	
	F
	TDD
	Rel-12
	Table B.2.2-1, Table B.3.2-1, Table B.4.2-1

	
	UL
	B
	FDD
	Rel-10
	Table B.2.2-1, Table B.3.2-1, Table B.4.2-1

	
	
	C
	FDD, TDD
	Rel-10
	Table B.2.2-1, Table B.3.2-1, Table B.4.2-1

	NOTE1:	The duplex mode "FDD, TDD" refers to a CA configuration composed by only FDD bands or only TDD bands, respectively.



Table 5.4-2: Inter-band CA configurations
	Feature
	DL/UL
	number of bands
	number of CCs
	CA BW Classes
	Duplex-mode
	Release
independent from
	requirements to be fulfilled
(see 36.307 of the REL in which the CA configuration was introduced)

	Inter-band CA configurations
	DL
	2
	
	A, B, C
	FDD, TDD
	Rel-10
	Table B.2.4-1, Table B.3.2-1, Table B.4.3-1 or Table B.4.4-1

	
	
	
	
	D
	FDD, TDD
	Rel-11
	Table B.2.4-1, Table B.3.2-1, Table B.4.3-1 or Table B.4.4-1

	
	
	
	
	A, B, C, D
	FDD and TDD
	Rel-12
	Table B.2.4-1, Table B.3.2-1, Table B.4.3-1 or Table B.4.4-1

	
	
	3
	
	A
	FDD, TDD
	Rel-10
	Table B.2.4-1, Table B.3.2-1, Table B.4.3-1 or Table B.4.4-1

	
	
	
	
	B, C
	FDD, TDD
	Rel-11
	Table B.2.4-1, Table B.3.2-1, Table B.4.3-1 or Table B.4.4-1

	
	
	
	
	A
	FDD and TDD
	Rel-12
	Table B.2.4-1, Table B.3.2-1, Table B.4.3-1 or Table B.4.4-1

	
	
	4
	
	A, C
	FDD, TDD
	Rel-11
	Table B.2.4-1, Table B.3.2-1, Table B.4.3-1 or Table B.4.4-1

	
	
	
	
	
	FDD and TDD
	Rel-12
	Table B.2.4-1, Table B.3.2-1, Table B.4.3-1 or Table B.4.4-1

	
	
	5
	
	A
	FDD, TDD
	Rel-12
	Table B.2.4-1, Table B.3.2-1, Table B.4.3-1 or Table B.4.4-1

	
	
	
	
	
	FDD and TDD
	Rel-12
	Table B.2.4-1, Table B.3.2-1, Table B.4.3-1 or Table B.4.4-1

	
	UL
	2
	2-4
	A, C
	FDD, TDD
	Rel-11
	Table B.2.4-1, Table B.3.2-1, Table B.4.3-1 or Table B.4.4-1

	
	
	
	2
	A
	FDD and TDD
	Rel-12
	Table B.2.4-1, Table B.3.2-1, Table B.4.3-1 or Table B.4.4-1

	NOTE1:	The duplex mode "FDD, TDD" refers to a CA configuration composed by only FDD bands or only TDD bands, respectively. The duplex mode "FDD and TDD" refers to a CA configuration including both FDD and TDD bands.
NOTE2:	CA configurations involving downlink only operation in Band 46 is release independent from Rel-13 onwards (LAA was introduced in Rel-13).



According to Table 5.4-1, UL intra-band contiguous CA configurations with CA BW class C is release independent from Rel-10.  Similarly, from Table 5.4-2, inter-band UL CA configurations with CA BW class A is release independent from Rel-11.  Hence, all of features reported in this TR can be release independent from Rel-11.
[bookmark: _Toc511204391]5.5	Others
[bookmark: _Toc511204392]5.5.1	Japanese regulatory aspects
As one of reference for Japanese regulatory aspects on 2.5GHz (Band 41 frequency range in 3GPP specification), document entitled as “technical requirements for the upgrading of advanced broadband wireless access (BWA) systems” is appropriate one.  In the document, requirements for carrier aggregation can be found as follows;
<Transmitter equipment for carrier aggregation>
-	In case when non-contiguous carrier aggregation is transmitted, requirements for adjacent channel leakage power, out-of-band emission and spurious emission shall be satisfied under when maximum number of component carriers are transmitting together.
-	For UE, technical requirements per CC shall be satisfied under when all of component carriers for these CA combinations are transmitting.  This applies for frequency error, occupied bandwidth, maximum output power and its tolerance, adjacent channel leakage power, spectrum mask, spurious emission, transmitter inter modulation, transmit off power, antenna gain, Rx spurious emission and out-of-band gain.  If exceptional requirements are specified for each item above, above statement may not apply.
-	For non-contiguous carrier aggregation, applicable frequency range or the number of component carriers is not specified as UE requirement.  For intra-band contiguous carrier aggregation transmission, the number of component carrier is two as UE requirement.  No requirement is specified for BS.
NOTE:	Above Japanese regulatory aspect is described by editor with translating Japanese language document into English as accurate as possible. Hence, some wording may not be directly same as Japanese regulation.
For 3.5GHz (frequency range of Band 42), document entitled as “technical requirements for the upgrading of 4th Generation mobile communications system (LTE-Advanced)” is also appropriate one.  In the document, similar requirements for carrier aggregation can be found as follows;
<Transmitter equipment for carrier aggregation>
-	For UE, technical requirements per CC shall be satisfied under when all of component carriers for these CA combinations are transmitting.  This applies for frequency error, spurious emission, adjacent channel leakage power, spectrum mask, occupied bandwidth, maximum output power and its tolerance, antenna gain, transmit off power and transmit inter modulation.
-	For non-contiguous carrier aggregation or inter-band carrier aggregation, applicable frequency range or the number of component carriers is not specified as UE requirement.  For intra-band contiguous carrier aggregation transmission, the number of component carrier is two as UE requirement. 
-	No BS requirement is specified for applicable frequency range or the number of component carriers.
NOTE:	Above Japanese regulatory aspect is described by editor with translating Japanese language document into English as accurate as possible. Hence, some wording may not be directly same as Japanese regulation.
In summary, Japanese regulation can be interpreted as follows;
-	The maximum number of intra-band contiguous UL CA is specified as two from UE transmitter perspective both for 2.5GHz (Band 41) and 3.5GHz (Band 42).
-	The maximum number of inter-band CA is not specified both for uplink and downlink.
Therefore, 3GPP understands that scope of this work item is comprehensively categorized as the inside of current Japanese regulation and does not violate technical requirements which are specified in “technical requirements for the upgrading of advanced broadband wireless access (BWA) systems” and “technical requirements for the upgrading of 4th Generation mobile communications system (LTE-Advanced)”.
[bookmark: _Toc511204393]6	Conclusion
This technical report presents several aspects to support up to 4CC UL CA in Band 41 and Band 42 with contiguous component carriers for each band.  As documented in clause 4, necessary working assumptions are documented to support 4CC UL CA.  By taking into account such assumptions, it was revealed that BS RF impacts can be minimized or even no impact can be expected in sub-clause 5.2.  After that, UE RF requirements and studies are documented in sub-clause 5.3.  Applicability of release independent manner was also confirmed in sub-clause 5.4 and its aspect is reflected into TS36.307.  One of possible countries to operate features in this TR is Japan hence Japanese regulatory aspects are also documented in sub-clause 5.5.1.  All of necessary requirements to support the features are reflected into 3GPP technical specifications TS36.101 and TS36.307.  It is recommended to refer this technical report to find not only technical requirements but also background, motivation, working assumptions and/or regulatory aspects.
[bookmark: _Toc511204394]
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