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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.

1
Scope

The present document is a technical report for 4DL/1UL Inter-band Carrier Aggregation under Rel-15 time frame. The purpose is to gather the relevant background information and studies in order to address 4DL/1UL Inter-band Carrier Aggregation requirements for the Rel-15 band combinations in Table 1-1.
Table 1-1: Release 15 4DL/1UL inter-band carrier aggregation combinations
	CA combination
	REL-independent from

	CA_4DL_1C-3A-5A_1UL_BCS0
	REL-11

	CA_4DL_1A-1A-3A-7A_1UL_BCS0
	REL- 11

	CA_4DL_1A-3A-3A-7A_1UL_BCS0
	REL- 11

	CA_4DL_1A-3A-7A-7A_1UL_BCS1
	REL- 11

	CA_4DL_1A-3A-7A-8A_1UL_BCS1
	REL- 11

	CA_4DL_1A-3A-7A-20A_1UL_BCS1
	REL- 11

	CA_4DL_1A-3C-7A_1UL_BCS1
	REL- 11

	CA_4DL_1A-3A-7A-32A_BCS0
	REL-12

	CA_4DL_1A-3A-8A-20A_1UL_BCS0
	REL-12

	CA_4DL_1A-3A-8A-28A_1UL_BCS0
	REL-11

	CA_4DL_1A-3A-8A-38A_1UL_BCS0
	REL-12

	CA_4DL_1C-3A-8A_1UL_BCS0
	REL-11

	CA_4DL_1A-3A-8A-41A_1UL_BCS0
	REL-12

	CA_4DL_1A-3C-20A_1UL_BCS0
	REL-11

	CA_4DL_1A-3A-11A-28A_1UL_BCS0
	REL-11

	CA_4DL_1A-3A-20A-32A_1UL_BCS0
	REL- 11

	CA_4DL_1A-3A-3A-19A_1UL_BCS0
	REL-11

	CA_4DL_1A-3A-3A-21A_1UL_BCS0
	REL-11

	CA_4DL_1C-3A-41A_1UL_BCS0
	REL-12

	CA_4DL_1A-3C-41A_1UL_BCS0
	REL-12

	CA_4DL_1A-3A-41C_1UL_BCS0
	REL-12

	CA_4DL_1A-3A-3A-42A_1UL_BCS0
	REL-12

	CA_4DL_1A-3A-20A-32A_1UL_BCS1
	REL-11

	CA_4DL_1A-3A-32A-42A _1UL_BCS0
	REL-12

	CA_4DL_1A-3A-3A-20A_1UL_BCS0
	REL-11

	CA_4DL_1A-3A-3A-28A_1UL_BCS0
	REL-11

	CA_4DL_1A-3A-46C_1UL_BCS0
	REL-13

	CA_4DL_1A-7A-7A-8A_1UL_BCS0
	REL-11

	CA_4DL_1A-20A-32A-42A _1UL_BCS0
	REL-12

	CA_4DL_3A-20A-32A-42A _1UL_BCS0
	REL-12

	CA_4DL_1A-3A-20A-43A _1UL_BCS0
	REL-12

	CA_4DL_1A-3A-32A-43A _1UL_BCS0
	REL-12

	CA_4DL_1A-20A-32A-43A _1UL_BCS0
	REL-12

	CA_4DL_1A-32A-42A-43A _1UL_BCS0
	REL-12

	CA_4DL_3A-20A-32A-43A _1UL_BCS0
	REL-12

	CA_4DL_3A-32A-42A-43A _1UL_BCS0
	REL-12

	CA_4DL_1A-3A-42A-43A _1UL_BCS0
	REL-12

	CA_4DL_1A-7A-8A-20A_1UL_BCS0
	REL-11

	CA_4DL_1A-7A-8A-40A_1UL_BCS0
	REL-12

	CA_4DL_1A-7C-20A_1UL_BCS0
	REL-11

	CA_4DL_1A-7A-20A-32A_1UL_BCS0
	REL-12

	CA_4DL_1A-7A-40C_1UL_BCS0
	REL-12

	CA_4DL_1A-8A-11A-28A_1UL_BCS0
	REL-11

	CA_4DL_1A-8A-20A-28A_1UL_BCS0
	REL- 11

	CA_4DL_1A-8A-40C_1UL_BCS0
	REL-12

	CA_4DL_1A-41D_1UL_BCS0
	REL-12

	CA_4DL_1A-42A-42C_1UL_BCS0
	REL-12

	CA_4DL_1A-42D_1UL_BCS0
	REL-12

	CA_4DL_2A-4A-4A-13A_1UL_BCS0
	REL-11

	CA_4DL_2A-2A-4A-13A _1UL_BCS0
	REL-11

	CA_4DL_2A-2A-4A-71A_1UL_BCS0
	REL-11

	CA_4DL_2A-2A-5B_1UL_BCS0
	REL-11

	CA_4DL_2A-5A-7A-28A_1UL_BCS0
	REL-10

	CA_4DL_2A-5A-46C_1UL_BCS0
	REL-13

	CA_4DL_2A-5A-48A-48A_1UL_BCS0
	REL-11

	CA_4DL_2A-5A-48C_1UL_BCS0
	REL-11

	CA_4DL_2A-5A-48A-66A_1UL_BCS0
	REL-12

	CA_4DL_2A-2A-7A-12A_1UL_BCS0
	REL-11

	CA_4DL_2A-7A-12B_1UL_BCS0
	REL-11

	CA_4DL_2A-7A-12A-66A_1UL_BCS0
	REL-11

	CA_4DL_2A-7A-30A-66A_1UL_BSC0
	REL-11

	CA_4DL_2A-7A-46A-66A_1UL_BSC0
	REL-13

	CA_4DL_2A-2A-7A-66A_1UL_BCS0
	REL-11

	CA_4DL_2A-7A-7A-66A_1UL_BCS0
	REL-11

	CA_4DL_2A-7C-66A_1UL_BCS0
	REL-11

	CA_4DL_2A-7A-66A-66A_1UL_BCS0
	REL-11

	CA_4DL_2A-14A-30A-66A_1UL_BCS0
	REL-11

	CA_4DL_2A-2A-14A-30A_1UL_BCS0
	REL-11

	CA_4DL_2A-2A-14A-66A_1UL_BCS0
	REL-11

	CA_4DL_2A-14A-66A-66A_1UL_BCS0
	REL-11

	CA_4DL_2A-29A-30A-66A_1UL_BCS0
	REL-11

	CA_4DL_2A-66A-66A-66A_1UL_BCS0
	REL-11

	CA_4DL_2A-13A-46C_1UL_BCS0
	REL-13

	CA_4DL_2A-13A-48A-48A_1UL_BCS0
	REL-11

	CA_4DL_2A-13A-48C_1UL_BCS0
	REL-11

	CA_4DL_2A-13A-48A-66A_1UL_BCS0
	REL-12

	CA_4DL_2A-2A-46C_1UL_BCS0
	REL-13

	CA_4DL_2A-46C-48A_1UL_BCS0
	REL-13

	CA_4DL_2A-46A-48C_1UL_BCS0
	REL-13

	CA_4DL_2A-46A-48A-66A_1UL_BCS0
	REL-13

	CA_4DL_2A-48A-48C _1UL_BCS0
	REL-11

	CA_4DL_2A-48C-66A_1UL_BCS0
	REL-11

	CA_4DL_2A-48D _1UL_BCS0
	REL-11

	CA_4DL_2A-2A-66A-71A_1UL_BCS0
	REL-11

	CA_4DL_2A-66C-71A_1UL_BCS0
	REL-11

	CA_4DL_2A-66A-66A-71A_1UL_BCS0
	REL-11

	CA_4DL_2C-66A-66A_1UL_BCS0
	REL-11

	CA_4DL_3C-7A-8A_1UL_BCS0
	REL-11

	CA_4DL_3A-7A-8A-20A_1UL_BCS0
	REL-12

	CA_4DL_3A-7A-8A-38A_1UL_BCS0
	REL-12

	CA_4DL_3A-7A-8A-40A_1UL_BCS0
	REL-12

	CA_4DL_3C-7A-20A_1UL_BCS1
	REL-11

	CA_4DL_3A-7C-20A_1UL_BCS0
	REL-11

	CA_4DL_3A-3A-20A-28A_1UL_BCS0
	REL-11

	CA_4DL_3A-3A-7A-20A_1UL_BCS0
	REL-11

	CA_4DL_3A-3A-7A-28A_1UL_BCS0
	REL-11

	CA_4DL_3A-7C-28A_1UL_BCS1
	REL-11

	CA_4DL_3A-7A-28A-38A_1UL_BCS0
	REL-12

	CA_4DL_3C-7A-32A_1UL_BCS0
	REL-12

	CA_4DL_3C-7A-38A_1UL_BCS0
	REL-12

	CA_4DL_3A-7A-46C_1UL_BCS0
	REL-13

	CA_4DL_3A-8A-11A-28A_1UL_BCS0
	REL-11

	CA_4DL_3A-8A-20A-28A_1UL_BCS0
	REL-11

	CA_4DL_3C-8A-38A_1UL_BCS0
	REL-12

	CA_4DL_3A-8A-40C_1UL_BCS0
	REL-12

	CA_4DL_3A-3A-19A-21A_1UL_BCS0
	REL-11

	CA_4DL_3A-3A-19A-42A_1UL_BCS0
	REL-12

	CA_4DL_3C-20A-28A_1UL_BCS0
	REL- 11

	CA_4DL_3A-21A-28A-42A_1UL_BCS0
	REL-12

	CA_4DL_3A-3A-21A-42A_1UL_BCS0
	REL-12

	CA_4DL_3C-28A-38A_1UL_BCS0
	REL-12

	CA_4DL_3A-3A-28A-42A_1UL_BCS0
	REL-12

	CA_4DL_3A-3A-42C_1UL_BCS0
	REL-12

	CA_4DL_3A-42A-42C_1UL_BCS0
	REL-12

	CA_4DL_3A-42D_1UL_BCS0
	REL-12

	CA_4DL_3C-46C_1UL_BCS0
	REL-13

	CA_4DL_4A-48D_1UL_BCS0
	REL-11

	CA_4DL_5A-12A-46C_1UL_BCS0
	REL-13

	CA_4DL_5A-12A-48C_1UL_BCS0
	REL-12

	CA_4DL_5A-46C-66A_1UL_BCS0
	REL-13

	CA_4DL_5B-46C_1UL_BCS0
	REL-13

	CA_4DL_5A-48A-48A-66A_1UL_BCS0
	REL-11

	CA_4DL_5A-48C-66A_1UL_BCS0
	REL-11

	CA_4DL_5A-48A-48C _1UL_BCS0
	REL-11

	CA_4DL_5A-48D _1UL_BCS0
	REL-11

	CA_4DL_7A-8A-40C_1UL_BCS0
	REL-12

	CA_4DL_7A-12B-66A_1UL_BCS0
	REL-11

	CA_4DL_7A-40D_1UL_BCS0
	REL-12

	CA_4DL_7A-7A-46C_1UL_BCS0
	REL-13

	CA_4DL_7A-7A-66A-66A_1UL_BCS0
	REL-11

	CA_4DL_7C-66A-66A-1UL_BCS0
	REL-11

	CA_4DL_12A-46D_1UL_BCS0
	REL-13

	CA_4DL_12A-48D_1UL_BCS0
	REL-12

	CA_4DL_13A-46C-66A_1UL_BCS0
	REL-13

	CA_4DL_13A-48A-48C _1UL_BCS0
	REL-11

	CA_4DL_13A-48A-48A-66A_1UL_BCS0
	REL-11

	CA_4DL_13A-48D _1UL_BCS0
	REL-11

	CA_4DL_13A-48A-66B_1UL_BCS0
	REL-11

	CA_4DL_13A-48A-66C_1UL_BCS0
	REL-11

	CA_4DL_13A-48C-66A_1UL_BCS0
	REL-11

	CA_4DL_13A-66A-66A-66A_1UL_BCS0
	REL-11

	CA_4DL_14A-30A-66A-66A_1UL_BCS0
	REL-11

	CA_4DL_14A-66A-66A-66A_1UL_BCS0
	REL-11

	CA_4DL_19A-42D_1UL_BCS0
	REL-12

	CA_4DL_20A-38A-40C_1UL_BCS0
	REL-12

	CA_4DL_20A-38A-40A-40A_1UL_BCS0
	REL-12

	CA_4DL_20A-40D_1UL_BCS0
	REL-12

	CA_4DL_21A-42D_1UL_BCS0
	REL-12

	CA_4DL_25A-25A-26A-41A_1UL_BCS0
	REL-12

	CA_4DL_25A-46D_1UL_BCS0
	REL-13

	CA_4DL_25A-25A-41C_1UL_BSC0
	REL-13

	CA_4DL_28A-42D_1UL_BCS0
	REL-12

	CA_4DL_29A-30A-66A-66A_1UL_BSC0
	REL-11

	CA_4DL_29A-66A-66A-70A_1UL_BCS0
	REL-11

	CA_4DL_29A-66C-70A_1UL_BCS0
	REL-10

	CA_4DL_29A-66A-70C_1UL_BCS0
	REL-10

	CA_4DL_38A-40D_1UL_BCS0
	REL-10

	CA_4DL_41C-48C_1UL_BCS0
	REL-11

	CA_4DL_41A-48D_1UL_BCS0
	REL-11

	CA_4DL_41D-48A_1UL_BCS0
	REL-11

	CA_4DL_46C-66A-66A_1UL_BCS0
	REL-13

	CA_4DL_46A-66A-66A-66A_1UL_BCS0
	REL-13

	CA_4DL_46C-48A-48A_1UL_BCS0
	REL-13

	CA_4DL_46C-48C_1UL_BCS0
	REL-13

	CA_4DL_46D-48A_1UL_BCS0
	REL-13

	CA_4DL_46C-48A-71A_1UL_BCS0
	REL-13

	CA_4DL_46D-71A_1UL_BCS0
	REL-13

	CA _4DL_46A-48C-71A_1UL_BCS0
	REL-13

	CA_4DL_46A-48A-48A-71A_1UL_BCS0
	REL-13

	CA_4DL_46C-48A-66A_1UL_BCS0
	REL-13

	CA_4DL_46A-48C-66A_1UL_BCS0
	REL-13

	CA_4DL_46A-48D_1UL_BCS0
	REL-13

	CA_4DL_48D-66A_1UL_BCS0
	REL-13

	CA_4DL_48A-48A-48C_1UL_BCS0
	REL-11

	CA_4DL_48A-48A-66A-66A_1UL_BCS0
	REL-11

	CA_4DL_48A-48A-66B_1UL_BCS0
	REL-11

	CA_4DL_48A-48A-66C_1UL_BCS0
	REL-11

	CA_4DL_48C-66B_1UL_BCS0
	REL-11

	CA_4DL_48C-66C_1UL_BCS0
	REL-11

	CA_4DL_48A-66A-66A-66A_1UL_BCS0
	REL-11

	CA_4DL_48C-66A-66A_1UL_BCS0
	REL-11

	CA_4DL_66A-66A-70C_1UL_BCS0
	REL-11

	CA_4DL_66C-70C_1UL_BCS0
	REL-10

	CA_4DL_66C-70A-71A_1UL_BCS0
	REL-11

	CA_4DL_66A-70C-71A_1UL_BCS0
	REL-11

	CA_4DL_66A-66A-70A-71A_1UL_BCS0
	REL-11


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

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-170963, “New WID: LTE Advanced inter-band CA Rel-15 for 4DL/1UL”, RAN#76.
[3]
3GPP TR 36.714-04-01: “LTE-Advanced inter-band Carrier Aggregation (CA) (4DL/1UL); Release 14”.
3
Definitions, symbols and abbreviations
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].

3.2
Symbols

For the purposes of the present document, the following symbols apply:

<symbol>
<Explanation>
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].
4
Background
The present document is a technical report for 4DL/1UL Inter-band Carrier Aggregation under Rel-15 timeframe. The document covers each band combination specific issues (i.e. one sub-clause defined per band combination)

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.
5.1
CA_20A-38A-40A-40A_BCS0

5.1.1
Channel bandwidths per operating band for CA
Table 5.1.1-1: 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_20-38-40
	20
	832 MHz
	–
	862 MHz
	791 MHz
	–
	821 MHz
	FDD

	
	38
	2570 MHz
	–
	2620 MHz
	2570 MHz
	–
	2620 MHz
	TDD

	
	40
	2300 MHz
	–
	2400 MHz
	2300 MHz
	–
	2400 MHz
	TDD


Table 5.1.1-2: Supported E-UTRA bandwidths per CA configuration for inter-band CA
	CA operating / channel bandwidth
	Maximum aggregated bandwidth

[MHz]
	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
	
	

	CA_20A-38A-40A-40A
	-
	20
	
	
	 Yes
	Yes
	 Yes
	
	75
	0

	
	
	38
	
	
	
	 Yes
	Yes
	 Yes
	
	

	
	
	40
	See CA_40A-40A Bandwidth Combination Set 1 in Table 5.6A.1-3 of TS 36.101
	
	


NOTE: 
For the UE that signals support of any bandwidth combination set for carrier aggregation, the UE shall support all single carrier bandwidths for the constituent bands as defined in table 5.6.1-1 of TS 36.101 [6] when operating in single carrier mode.

5.1.2 
Co-existence studies
Table 5.1.2-1 gives the 2nd and 3rd harmonic for CA with B20+ B38 + B40. None of the products falls into the B20, B38 or B40 UE receiving bands. For UE coexistence the single UL is already considered for these bands in legacy study.
Table 5.1.2-1: UE harmonic table for 3DLs/1UL
	
	
	
	
	
	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

	20
	832
	862
	791
	821
	1664
	1724
	2496
	2586

	38
	2570
	2620
	2570
	2620
	5140
	5240
	7710
	7860

	40
	2300
	2400
	2300
	2400
	4600
	4800
	6900
	7200


Table 5.1.2-2 gives harmonic mixing issue for CA with B20+ B38 + B40 that B40 UL locates in B20 DLx3: 
Table 5.1.2-2 B20 DL with B38UL and B40 UL harmonic relation

	 
	B20 DL
	B20 DL x3 
	B38
	B40

	Range (MHz)
	791 – 821
	2373 - 2463
	2570-2620
	2300 - 2400


5.1.3
∆TIB and ∆RIB values
For 4DL/1UL CA_20A-38A-40A-40A, the (TIB,c and (RIB,c values are shown in table 5.1.3-1, and in table 5.1.3-2:
Table 5.1.3-1: TIB,c
	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c [dB] 



	CA_20A-38A-40A-40A9
	20
	0.3

	
	38
	0.3

	
	40
	0.3

	…

NOTE 9:
Only applicable for UE supporting inter-band carrier aggregation with uplink in one E-UTRA band and without simultaneous Rx/Tx among TDD bands


Table 5.1.3-2: RIB,c
	Inter-band CA Configuration
	E-UTRA Band
	ΔRIB,c [dB] 



	CA_20A-38A-40A-40A8
	20
	0

	
	38
	0.5

	
	40
	0.5

	…

NOTE 8:
Only applicable for UE supporting inter-band carrier aggregation with uplink in one E-UTRA band and without simultaneous Rx/Tx among TDD bands.


5.1.4 
REFSENS

For the REFSENS of B20 for CA_20A-38A-40A-40A_1UL_BCS0 due to harmonic mixing issue, the exceptions are shown in Table 5.1.4-1 and Table 5.1.4-2.
Table 5.1.4-1: 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_20A-38A-40A-40A15,16
	20
	
	
	-60.7
	-60.7
	-60.7
	
	FDD

	
	38
	
	
	
	-97
	-95.2
	-94
	TDD

	
	40
	
	
	
	-97
	-95.2
	-94
	TDD

	NOTE 1:
The transmitter shall be set to PUMAX as defined in subclause 6.2.5A.

NOTE 2:
Reference measurement channel is A.3.2 with one sided dynamic OCNG Pattern OP.1 FDD/TDD as described in Annex A.5.1.1/A.5.2.1
NOTE 3:
The signal power is specified per port.
…

NOTE 15:
These requirements apply when there is at least one individual RE within the downlink transmission bandwidth of the victim (lower) band for which the 3rd harmonic is within the uplink transmission bandwidth or the uplink adjacent channel’s transmission bandwidth of an aggressor (higher) band.
NOTE 16: The requirements should be verified for UL EARFCN of the aggressor (higher) band (superscript HB) such that 
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Table 5.1.4-2: 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-38A-40A-40A3
	40
	
	
	25
	50
	75
	
	TDD

	NOTE3:
3 refers to the UL resource blocks shall be located between 2373-2400MHz.


5.2
CA_20A-38A-40C_BCS0

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_20-38-40
	20
	832 MHz
	–
	862 MHz
	791 MHz
	–
	821 MHz
	FDD

	
	38
	2570 MHz
	–
	2620 MHz
	2570 MHz
	–
	2620 MHz
	TDD

	
	40
	2300 MHz
	–
	2400 MHz
	2300 MHz
	–
	2400 MHz
	TDD


Table 5.2.1-2: Supported E-UTRA bandwidths per CA configuration for inter-band CA
	CA operating / channel bandwidth
	Maximum aggregated bandwidth

[MHz]
	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
	
	

	CA_20A-38A-40C
	-
	20
	
	
	 Yes
	Yes
	 Yes
	
	75
	0

	
	
	38
	
	
	
	 Yes
	Yes
	 Yes
	
	

	
	
	40
	See CA_40C Bandwidth Combination Set 1 in Table 5.6A.1-1 of TS 36.101
	
	


NOTE: 
For the UE that signals support of any bandwidth combination set for carrier aggregation, the UE shall support all single carrier bandwidths for the constituent bands as defined in table 5.6.1-1 of TS 36.101 [6] when operating in single carrier mode.

5.2.2 
Co-existence studies
Table 5.2.2-1 gives the 2nd and 3rd harmonic for CA with B20+ B38 + B40. None of the products falls into the B20, B38 or B40 UE receiving bands. For UE coexistence the single UL is already considered for these bands in legacy study.
Table 5.2.2-1: UE harmonic table for 3DLs/1UL
	
	
	
	
	
	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

	20
	832
	862
	791
	821
	1664
	1724
	2496
	2586

	38
	2570
	2620
	2570
	2620
	5140
	5240
	7710
	7860

	40
	2300
	2400
	2300
	2400
	4600
	4800
	6900
	7200


Table 5.2.2-2 gives harmonic mixing issue for CA with B20+ B38 + B40 that B40 UL locates in B20 DLx3:
Table 5.2.2-2 B20 DL with B38UL and B40 UL harmonic relation

	 
	B20 DL
	B20 DL x3 
	B38
	B40

	Range (MHz)
	791 – 821
	2373 - 2463
	2570-2620
	2300 - 2400


5.2.3
∆TIB and ∆RIB values
For three simultaneous DLs and one UL the (TIB,c and (RIB,c values are shown in table 5.2.3-1, and in table 5.2.3-2:
Table 5.2.3-1: TIB,c
	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c [dB] 



	CA_20A-38A-40C9
	20
	0.3

	
	38
	0.3

	
	40
	0.3

	…

NOTE 9:
Only applicable for UE supporting inter-band carrier aggregation with uplink in one E-UTRA band and without simultaneous Rx/Tx among TDD bands.


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



	CA_20A-38A-40C8
	20
	0

	
	38
	0.5

	
	40
	0.5

	…

NOTE 8:
Only applicable for UE supporting inter-band carrier aggregation with uplink in one E-UTRA band and without simultaneous Rx/Tx among TDD bands.



5.2.4 
REFSENS
For the REFSENS of B20 for CA_20A-38A-40C_1UL_BCS0 due to harmonic mixing issue, the exceptions are shown in Table 5.2.4-1 and Table 5.2.4-2.
Table 5.2.4-1: 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_20A-38A-40C15,16
	20
	
	
	-60.7
	-60.7
	-60.7
	
	FDD

	
	38
	
	
	
	-97
	-95.2
	-94
	TDD

	
	40
	
	
	
	-97
	-95.2
	-94
	TDD

	NOTE 1:
The transmitter shall be set to PUMAX as defined in subclause 6.2.5A.

NOTE 2:
Reference measurement channel is A.3.2 with one sided dynamic OCNG Pattern OP.1 FDD/TDD as described in Annex A.5.1.1/A.5.2.1
NOTE 3:
The signal power is specified per port.
…

NOTE 15:
These requirements apply when there is at least one individual RE within the downlink transmission bandwidth of the victim (lower) band for which the 3rd harmonic is within the uplink transmission bandwidth or the uplink adjacent channel’s transmission bandwidth of an aggressor (higher) band.
NOTE 16: The requirements should be verified for UL EARFCN of the aggressor (higher) band (superscript HB) such that 
[image: image7.wmf]/0.30.1

LBHB

DLUL

ff

êú

=

ëû

 in MHz and 
[image: image8.wmf]__

/2/2

LBLBLBLBLB

ULlowChannelULULhighChannel

FBWfFBW

+££-

 with [image: image9.wmf]LB

DL

f

 the carrier frequency in the victim (lower) band and [image: image10.wmf]HB

Channel

BW

 the channel bandwidth configured in the higher band.




Table 5.2.4-2: 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-38A-40C3
	40
	
	
	25
	50
	75
	
	TDD

	NOTE3:
3 refers to the UL resource blocks shall be located between 2373-2400MHz.


5.3
CA_20A-40D_1UL_BCS0

5.3.1 Channel bandwidths per operating band for CA
Table 5.3.1-1: Inter-band CA operating bands for CA_20-40
	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_20-40
	20
	832 MHz
	–
	862 MHz
	791 MHz
	–
	821 MHz
	FDD

	
	40
	2300 MHz
	–
	2400 MHz
	2300 MHz
	–
	2400 MHz
	TDD


Table 5.3.1-2: E-UTRA CA configuration and bandwidth combination sets for 1UL CA_20A-40D

	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-40D
	-
	20
	
	
	Yes
	Yes
	Yes
	
	75
	0

	
	
	40
	See CA_40D Bandwidth Combination Set 1 in Table 5.6A.1-1 of TS 36.101
	
	


NOTE: 
For the UE that signals support of any bandwidth combination set for carrier aggregation, the UE shall support all single carrier bandwidths for the constituent bands as defined in table 5.6.1-1 of TS 36.101 [6] when operating in single carrier mode.
5.3.2 
UE-UE co-existence studies
CA_20A-40D has harmonic mixing issue, and the co-existence studies are the same as  CA_20A-40A shown in TR36.852-13.
5.3.3 
∆TIB and ∆RIB values
For CA_20A-40D_1UL_BCS0, the same requirements on ∆TIB and ∆RIB of CA_20A-40A_1UL_BCS0 case can apply. Therefore, the (TIB,c and (RIB,c values are shown in table 5.3.3-1 and in table 5.3.3-2.
Table 5.3.3-1: IB,c
	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c [dB] 



	CA_20A-40D
	20
	0.3

	
	40
	0.3


Table 5.3.3-2: R IB,c
	Inter-band CA Configuration
	E-UTRA Band
	ΔRIB,c [dB] 



	CA_20A-40D
	20
	0

	
	40
	0


5.3.4 
REFSENS
For the REFSENS of B20 for CA_20A-40D_1UL_BCS0 due to harmonic mixing issue, the exceptions are shown in Table 5.3.4-1 and Table 5.3.4-2.
Table 5.3.4-1: 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_20A-40D15,16
	20
	
	
	-60.7
	-60.7
	-60.7
	
	FDD

	
	40
	
	
	
	
	-95.2
	-94
	TDD

	NOTE 1:
The transmitter shall be set to PUMAX as defined in subclause 6.2.5A.

NOTE 2:
Reference measurement channel is A.3.2 with one sided dynamic OCNG Pattern OP.1 FDD/TDD as described in Annex A.5.1.1/A.5.2.1
NOTE 3:
The signal power is specified per port.
…

NOTE 15:
These requirements apply when there is at least one individual RE within the downlink transmission bandwidth of the victim (lower) band for which the 3rd harmonic is within the uplink transmission bandwidth or the uplink adjacent channel’s transmission bandwidth of an aggressor (higher) band.
NOTE 16: The requirements should be verified for UL EARFCN of the aggressor (higher) band (superscript HB) such that 
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Table 5.3.4-2: 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-40D3
	40
	
	
	25
	50
	75
	
	TDD

	NOTE3:
3 refers to the UL resource blocks shall be located between 2373-2400MHz.


5.4
CA_38A-40D_1UL_BCS0

5.4.1 Channel bandwidths per operating band for CA
Table 5.4.1-1: Inter-band CA operating bands for CA_38-40
	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_38-40
	38
	2570 MHz
	–
	2620 MHz
	2570 MHz
	–
	2620 MHz
	TDD

	
	40
	2300 MHz
	–
	2400 MHz
	2300 MHz
	–
	2400 MHz
	TDD


Table 5.4.1-2: E-UTRA CA configuration and bandwidth combination sets
	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_38A-40D
	-
	38
	 
	 
	
	Yes
	Yes
	Yes
	80
	0

	
	
	40
	See CA_40D Bandwidth Combination Set 1 in Table 5.6A.1-1 of TS 36.101
	
	


NOTE: 
For the UE that signals support of any bandwidth combination set for carrier aggregation, the UE shall support all single carrier bandwidths for the constituent bands as defined in table 5.6.1-1 of TS 36.101 [6] when operating in single carrier mode.
5.4.2 
UE-UE co-existence studies
For CA_38A-40D the co-existence studies are  the same as CA_38A-40C shown in TR 36.853-13.

5.4.3 
∆TIB and ∆RIB values
The same requirements on ∆TIB and ∆RIB of CA_38A-40C_1UL_BCS0 case can apply for CA_38A-40D_1UL_BCS0. Therefore, the (TIB,c and (RIB,c values are shown in table 5.4.3-1 and in table 5.4.3-2.
Table 5.4.3-1: IB,c
	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c [dB] 



	CA_38A-40D
	38
	04

	
	40
	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 5.4.3-2: R IB,c
	Inter-band CA Configuration
	E-UTRA Band
	ΔRIB,c [dB] 



	CA_38A-40D
	38
	0.54

	
	40
	0.54

	…

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


5.5
CA_2A-48A-48C_BCS0

5.5.1
Channel bandwidths per operating band for CA

Table 5.5.1-1: 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_2-48-48
	2
	1850 MHz
	–
	1910 MHz
	1930 MHz
	–
	1990 MHz
	FDD

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


Table 5.5.1-2: Supported E-UTRA bandwidths per CA configuration for inter-band CA
	CA operating / channel bandwidth
	Maximum aggregated bandwidth

[MHz]
	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
	
	

	CA_2A-48A-48C
	-
	2
	
	
	Yes
	Yes
	Yes
	Yes
	80
	0

	
	
	48
	See the CA_48A-48C Bandwidth combination set 0 in the Table 5.6A.1-3
	
	


NOTE: 
For the UE that signals support of any bandwidth combination set for carrier aggregation, the UE shall support all single carrier bandwidths for the constituent bands as defined in table 5.6.1-1 of TS 36.101 [6] when operating in single carrier mode.

5.5.2 
UE co-existence studies
Table 5.5.2-1 gives the 2nd and 3rd harmonic for CA with B2+B48. The 2nd harmonic of uplink from Band 2 potentially falls very nearly into the downlink of Band 48, and there is no guard. For UE coexistence the single UL is already considered for these bands in TS 36.101.

Table 5.5.2-1: UE harmonic table for 3DLs/1UL

	
	
	
	
	
	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

	48
	3550
	3700
	3550
	3700
	7100
	7400
	10650
	11100


5.5.3
∆TIB and ∆RIB values

For 4DL/1UL CA_2A-48A-48C, refer to RF relaxation of corresponding 2DL/1UL fallback mode, the (TIB,c and (RIB,c values for this case are shown in table 5.5.3-1, and in table 5.5.3-2:
Table 5.5.3-1: TIB,c
	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c [dB] 

	CA_2A-48A-48C
	2
	0.6

	
	48
	0.8


Table 5.5.3-2: RIB,c
	Inter-band CA Configuration
	E-UTRA Band
	ΔRIB,c [dB]

	CA_2A-48A-48C
	2
	0.2

	
	48
	0.5


5.5.4 
REFSENS
For the REFSENS of B48 for CA_2A-48A-48C_1UL_BCS0 due to harmonic issue, the exceptions are shown in Table 5.5.4-1 and Table 5.5.4-2.

Table 5.5.4-1: 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_2A-48A-48C10,31
	2
	
	
	-97.8
	-94.8
	-93.0
	-91.7
	FDD

	
	48
	
	
	-71.7
	-71.7
	-71.7
	-71.7
	TDD

	CA_2A-48A-48CA11
	2
	
	
	-97.8
	-94.8
	-93.0
	-91.7
	FDD

	
	48
	
	
	-97.1
	-94.7
	-93.2
	-92.5
	TDD

	NOTE 1:
The transmitter shall be set to PUMAX as defined in subclause 6.2.5A.
NOTE 2:
Reference measurement channel is A.3.2 with one sided dynamic OCNG Pattern OP.1 FDD/TDD as described in Annex A.5.1.1/A.5.2.1
NOTE 3:
The signal power is specified per port.
…
NOTE 10:
The requirements should be verified for UL EARFCN of the aggressor (lower) band (superscript LB) such that 
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NOTE 11:
The requirements are only applicable to channel bandwidths with a carrier frequency at 
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are the channel bandwidths configured in the aggressor (lower) and victim (higher) bands in MHz, respectively.
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NOTE 31:
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_2A-48A-48A, CA_2A-48A-48C.


Table 5.5.4-2: 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_2A-48A-48C
	2
	
	
	25
	50
	501
	501
	FDD

	NOTE 1:
refers to the UL resource blocks, which shall be centred within the transmission bandwidth configuration for the channel bandwidth.


5.6
CA_2A-48D_BCS0

5.6.1 Channel bandwidths per operating band for CA
Table 5.6.1-1: 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_2-48
	2
	1850 MHz
	–
	1910 MHz
	1930 MHz
	–
	1990 MHz
	FDD

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


Table 5.6.1-2: Supported E-UTRA bandwidths per CA configuration for inter-band CA
	CA operating / channel bandwidth
	Maximum aggregated bandwidth

[MHz]
	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
	
	

	CA_2A-48D
	-
	2
	
	
	Yes
	Yes
	Yes
	Yes
	80
	0

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


NOTE: 
For the UE that signals support of any bandwidth combination set for carrier aggregation, the UE shall support all single carrier bandwidths for the constituent bands as defined in table 5.6.1-1 of TS 36.101 [6] when operating in single carrier mode.

5.6.2 
UE co-existence studies
Table 5.6.2-1 gives the 2nd and 3rd harmonic for CA with B2+B48. The 2nd harmonic of uplink from Band 2 potentially falls very nearly into the downlink of Band 48, and there is no guard. For UE coexistence the single UL is already considered for these bands in TS 36.101.

Table 5.6.2-1: UE harmonic table for 3DLs/1UL
	
	
	
	
	
	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

	48
	3550
	3700
	3550
	3700
	7100
	7400
	10650
	11100


5.6.3
∆TIB and ∆RIB values

For 4DL/1UL CA_2A-48D, refer to RF relaxation of corresponding 2DL/1UL fallback mode, the (TIB,c and (RIB,c values for this case are shown in table 5.6.3-1, and in table 5.6.3-2:
Table 5.6.3-1: TIB,c
	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c [dB] 

	CA_2A-48D
	2
	0.6

	
	48
	0.8


Table 5.6.3-2: RIB,c
	Inter-band CA Configuration
	E-UTRA Band
	ΔRIB,c [dB]

	CA_2A-48D
	2
	0.2

	
	48
	0.5


5.6.4 
REFSENS
For the REFSENS of B48 for CA_2A-48D_1UL_BCS0 due to harmonic issue, the exceptions are shown in Table 5.6.4-1 and Table 5.6.4-2.
Table 5.6.4-1: 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_2A-48D9,10
	2
	
	
	-97.8
	-94.8
	-93.0
	-91.7
	FDD

	
	48
	
	
	-71.7
	-71.7
	-71.7
	-71.7
	TDD

	CA_2A-48D11
	2
	
	
	-97.8
	-94.8
	-93.0
	-91.7
	FDD

	
	48
	
	
	-97.1
	-94.7
	-93.2
	-92.5
	TDD

	NOTE 1:
The transmitter shall be set to PUMAX as defined in subclause 6.2.5A.

NOTE 2:
Reference measurement channel is A.3.2 with one sided dynamic OCNG Pattern OP.1 FDD/TDD as described in Annex A.5.1.1/A.5.2.1
NOTE 3:
The signal power is specified per port.
…

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_1A-3A-42A, CA_2A-48A, CA_2A-48C, CA_2A-48D, CA_3A-19A-42A, CA_48A-66A, CA_1A-3A-19A-42A and CA_3A-28A-41A-42A. FHD = 0MHz for CA_11A-28A.
NOTE 10:
The requirements should be verified for UL EARFCN of the aggressor (lower) band (superscript LB) such that 
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NOTE 11:
The requirements are only applicable to channel bandwidths with a carrier frequency at 
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Table 5.6.4-2: 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_2A-48D
	2
	
	
	25
	50
	501
	501
	FDD

	NOTE 1:
refers to the UL resource blocks, which shall be centred within the transmission bandwidth configuration for the channel bandwidth.


5.7
CA_13A-48A-48C_BCS0

5.7.1 Channel bandwidths per operating band for CA
Table 5.7.1-1: 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_13-48-48
	13
	777 MHz
	–
	787 MHz
	746 MHz
	–
	756 MHz
	FDD

	
	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
	CA operating / channel bandwidth
	Maximum aggregated bandwidth

[MHz]
	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
	
	

	CA_13A-48A-48C
	-
	13
	
	
	Yes
	Yes
	
	
	70
	0

	
	
	48
	See the CA_48A-48C Bandwidth combination set 0 in the Table 5.6A.1-3
	
	


NOTE: 
For the UE that signals support of any bandwidth combination set for carrier aggregation, the UE shall support all single carrier bandwidths for the constituent bands as defined in table 5.6.1-1 of TS 36.101 [6] when operating in single carrier mode.

5.7.2 
UE co-existence studies
Table 5.7.2-1 gives the 2nd and 3rd harmonic for CA with B13+B48. None of the products falls into the B13 or B48 UE receiving bands. For UE coexistence the single UL is already considered for these bands in TS 36.101.

Table 5.7.2-1: UE harmonic table for 3DLs/1UL
	
	
	
	
	
	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

	13
	777
	787
	746
	756
	1554
	1574
	2331
	2361

	48
	3550
	3700
	3550
	3700
	7100
	7400
	10650
	11100


5.7.3
∆TIB and ∆RIB values

For 3DL/1UL CA_13A-48A-48C, refer to RF relaxation of corresponding 2DL/1UL fallback mode, the (TIB,c and (RIB,c values for this case are shown in table 5.7.3-1, and in table 5.7.3-2:
Table 5.7.3-1: TIB,c
	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c [dB] 

	CA_13A-48A-48C
	13
	0.3

	
	48
	0.3


Table 5.7.3-2: RIB,c
	Inter-band CA Configuration
	E-UTRA Band
	ΔRIB,c [dB]

	CA_13A-48A-48C
	13
	0

	
	48
	0


5.8
CA_13A-48D_BCS0

5.8.1 Channel bandwidths per operating band for CA

Table 5.8.1-1: 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_13-48
	13
	777 MHz
	–
	787 MHz
	746 MHz
	–
	756 MHz
	FDD

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


Table 5.8.1-2: Supported E-UTRA bandwidths per CA configuration for inter-band CA
	CA operating / channel bandwidth
	Maximum aggregated bandwidth

[MHz]
	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
	
	

	CA_13A-48D
	-
	13
	
	
	Yes
	Yes
	
	
	70
	0

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


NOTE: 
For the UE that signals support of any bandwidth combination set for carrier aggregation, the UE shall support all single carrier bandwidths for the constituent bands as defined in table 5.6.1-1 of TS 36.101 [6] when operating in single carrier mode.

5.8.2 
UE co-existence studies
Table 5.8.2-1 gives the 2nd and 3rd harmonic for CA with B13+B48. None of the products fall into the B13 or B48 UE receiving bands. For UE coexistence the single UL is already considered for these bands in TS 36.101.

Table 5.8.2-1: UE harmonic table for 3DLs/1UL

	
	
	
	
	
	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

	13
	777
	787
	746
	756
	1554
	1574
	2331
	2361

	48
	3550
	3700
	3550
	3700
	7100
	7400
	10650
	11100


5.8.3
∆TIB and ∆RIB values

For 4DL/1UL CA_13A-48D, refer to RF relaxation of corresponding 2DL/1UL fallback mode, the (TIB,c and (RIB,c values for this case are shown in table 5.8.3-1, and in table 5.8.3-2:
Table 5.8.3-1: TIB,c
	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c [dB] 

	CA_13A-48D
	13
	0.3

	
	48
	0.3


Table 5.8.3-2: RIB,c
	Inter-band CA Configuration
	E-UTRA Band
	ΔRIB,c [dB]

	CA_13A-48D
	13
	0

	
	48
	0


5.9
CA_1A-3A-8A-28A_BCS0
5.9.1
Channel bandwidths per operating band for CA
Table 5.9.1-1: 4DL 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_1-3-8-28
	1
	1920 MHz
	–
	1980 MHz
	2110 MHz
	–
	2170 MHz
	FDD

	
	3
	1710 MHz
	–
	1785 MHz
	1805 MHz
	–
	1880 MHz
	

	
	8
	880 MHz
	–
	915 MHz
	925 MHz
	–
	960 MHz
	

	
	28
	703 MHz
	–
	748 MHz
	758 MHz
	–
	803 MHz
	


Table 5.9.1-2: Supported E-UTRA bandwidths per CA configuration for 4DL inter-band CA
	CA operating / Channel bandwidth
	Maximum aggregated bandwidth

[MHz]
	Bandwidth Combination Set

	CA Configuration
	E-UTRA Bands
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	
	

	CA_1A-3A-8A-28A
	1
	
	
	Yes
	Yes
	Yes
	Yes
	70
	0

	
	3
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	
	8
	
	
	Yes
	Yes
	
	
	
	

	
	28
	
	
	Yes
	Yes
	Yes
	Yes
	
	


5.9.2
UE co-existence studies

On UE side, there are two harmonic issues within this 4DL CA, B8 Tx to B3 Rx (no HTF) and B28 Tx toward B1 Rx (HTF assumed). The UE issues are discussed in the following sections.
5.9.3
∆TIB and ∆RIB values
For the UE which supports inter-band carrier aggregation configurations with uplink assigned to one E-UTRA band the ΔTIB,c and ΔRIB,c is defined for applicable bands in Table 5.9.3-1 and 5.9.3-2 respectively.
Table 5.9.3-1: ΔTIB,c for 4DL aggregation
	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c [dB]

	CA_1A-3A-8A-28AX
	1
	0.3

	
	3
	0.3

	
	8
	0.6

	
	28
	0.6

	NOTE X:  Only applicable for UE supporting inter-band carrier aggregation with the uplink active in Band 1, Band 3 or Band 8


Table 5.9.3-2: ΔRIB,c for 4DL aggregation
	Inter-band CA Configuration
	E-UTRA Band
	ΔRIB,c [dB]

	CA_1A-3A-8A-28AX
	1
	0

	
	3
	0

	
	8
	0.2

	
	28
	0.2

	NOTE X:  Only applicable for UE supporting inter-band carrier aggregation with the uplink active in Band 1, Band 3 or Band 8


5.9.4
REFSENS requirements
For the REFSENS of CA_1A-3A-8A-28A the same REFSENS requirements for the constituent 2DL and 3DL CA fall-back modes can be reused. The exceptions are due to harmonic relaxation between B3 Rx and B8 Tx (Table 5.9.4-1) and close proximity between B1 Tx and B3 Rx (Table 5.9.4-2/3). 
Note that harmonic relation between B28 Tx and B1 Rx is not necessary as B28 uplink is restricted in relation to CA with Band 8.
Table 5.9.4-1: 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_1A-3A-8A-28A4
	1
	
	
	N/A
	N/A
	N/A
	N/A
	FDD

	
	3
	
	
	N/A
	N/A
	N/A
	N/A
	

	
	8
	
	
	N/A
	N/A
	
	
	

	
	28
	
	
	N/A
	N/A
	N/A
	N/A
	

	NOTE 4:
No requirements apply when there is at least one individual RE within the uplink transmission bandwidth of the low band for which the 2nd transmitter harmonic is within the downlink transmission bandwidth of the high band. The reference sensitivity is only verified when this is not the case (the requirements specified in clause 7.3.1 apply unless otherwise specified).


Table 5.9.4-2: Reference sensitivity for carrier aggregation QPSK PREFSENS, CA (exceptions for four bands due to close proximity of UL to DL channel)

	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_1A-3A-8A-28A
	1
	
	
	-100
	-97
	-95.2
	-94
	FDD

	
	34,9
	
	
	-94
	-91.5
	-90
	-89
	

	
	35
	
	
	-97
	-94
	-92.2
	-91
	

	
	8
	
	
	-96.8
	-93.8
	
	
	

	
	28
	
	
	-98.3
	-95.3
	-93.5
	-90.8
	

	NOTE 4:
These requirements apply when the uplink is active in Band 1 and the separation between the lower edge of the uplink channel in Band 1 and the upper edge of the downlink channel in Band 3 is < 60 MHz. For each channel bandwidth in the bands other than Band 1, the requirement applies regardless of channel bandwidth in Band 1.
NOTE 5:
These requirements apply when the uplink is active in Band 1 and the separation between the lower edge of the uplink channel in Band 1 and the upper edge of the downlink channel in Band 3 is ≥ 60 MHz. For each channel bandwidth in the bands other than Band 1, the requirement applies regardless of channel bandwidth in Band 1. 

NOTE 9:
Applicable for the operations with 2 or 4 antenna ports supported in the band with carrier aggregation configured.


Table 5.9.4-3: Uplink configuration for the low band (exceptions for four bands due to close proximity of UL to DL channel)

	E-UTRA Band / Channel bandwidth of the affected DL 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_1A-3A-8A-28A
	11,2
	
	
	25
	25
	25
	25
	FDD

	
	11,3
	
	
	25
	45
	45
	45
	

	NOTE 1:
refers to the UL resource blocks shall be located as close as possible to the downlink channel in Band 3 but confined within the transmission bandwidth configuration for the channel bandwidth (Table 5.6-1) in the uplink channel in Band 1.

NOTE 2:
UL allocation when the separation between the lower edge of the uplink channel in Band 1 and the upper edge of the downlink channel in Band 3 is < 60 MHz

NOTE 3:
UL allocation when the separation between the lower edge of the uplink channel in Band 1 and the upper edge of the downlink channel in Band 3 is ≥ 60 MHz.


5.10
CA_1A-3A-11A-28A_BCS0
5.10.1
Channel bandwidths per operating band for CA
Table 5.10.1-1: 4DL 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_1-3-11-28
	1
	1920 MHz
	–
	1980 MHz
	2110 MHz
	–
	2170 MHz
	FDD

	
	3
	1710 MHz
	–
	1785 MHz
	1805 MHz
	–
	1880 MHz
	

	
	11
	1427.9 MHz
	–
	1447.9 MHz
	1475.9 MHz
	–
	1495.9 MHz
	

	
	28
	703 MHz
	–
	748 MHz
	758 MHz
	–
	803 MHz
	


Table 5.10.1-2: Supported E-UTRA bandwidths per CA configuration for 4DL inter-band CA
	CA operating / Channel bandwidth
	Maximum aggregated bandwidth

[MHz]
	Bandwidth Combination Set

	CA Configuration
	E-UTRA Bands
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	
	

	CA_1A-3A-11A-28A
	1
	
	
	Yes
	Yes
	Yes
	Yes
	70
	0

	
	3
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	
	11
	
	
	Yes
	Yes
	
	
	
	

	
	28
	
	
	Yes
	Yes
	Yes
	Yes
	
	


5.10.2
UE co-existence studies

On UE side, there are two harmonic issues within this 4DL CA, B28 Tx to B11 Rx and toward B1 Rx (HTF assumed for both in constituent low-order CAs). The UE issues are discussed in the following sections.
5.10.3
∆TIB and ∆RIB values
For the UE which supports inter-band carrier aggregation configurations with uplink assigned to one E-UTRA band the ΔTIB,c and ΔRIB,c is defined for applicable bands in Table 5.10.3-1 and 5.10.3-2 respectively.
Table 5.10.3-1: ΔTIB,c for 4DL aggregation
	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c [dB]

	CA_1A-3A-11A-28A
	1
	0.3

	
	3
	0.8

	
	11
	0.9

	
	28
	0.6


Table 5.10.3-2: ΔRIB,c for 4DL aggregation
	Inter-band CA Configuration
	E-UTRA Band
	ΔRIB,c [dB]

	CA_1A-3A-11A-28A
	1
	0

	
	3
	0.3

	
	11
	0.5

	
	28
	0.2


5.10.4
REFSENS requirements
For the REFSENS of CA_1A-3A-11A-28A the same REFSENS requirements for the constituent 2DL and 3DL CA fall-back modes can be reused. As noted above, two harmonic relations are included in the 4DL CA. B28 Tx would generate the 2nd harmonic to B11 Rx and the 3rd to B1 Rx. Exceptions are as below.
Table 5.10.4-1 : 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_1A-3A-11A-28A5,6
	133
	
	
	-89.8
	-89.4
	-89
	-88.7
	FDD

	
	3
	
	
	-96.7
	-93.7
	-91.9
	-90.7
	

	
	11
	
	
	-99.5
	-96.5
	
	
	

	
	28
	
	
	-98.3
	-95.3
	-93.5
	-90.8
	

	CA_1A-3A-11A-28A9,10
	1
	
	
	-100
	-97
	-95.2
	-94
	FDD

	
	3
	
	
	-96.7
	-93.7
	-91.9
	-90.7
	

	
	11
	
	
	-75.2
	-75.2
	
	
	

	
	28
	
	
	-98.3
	-95.3
	-93.5
	-90.8
	

	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: image33.wmf]ë
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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_1A-3A-42A, CA_2A-48A, CA_2A-48C, CA_3A-19A-42A, CA_1A-3A-19A-42A and CA_3A-28A-41A-42A. FHD = 0MHz for CA_11A-28A and CA_1A-3A-11A-28A.
NOTE 10:
The requirements should be verified for UL EARFCN of the aggressor (lower) band (superscript LB) such that 
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NOTE 33:
Applicable for the operations with 2 or 4 antenna ports supported in the band with carrier aggregation configured.




Table 5.10.4-2 : 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_1A-3A-11A-28A4
	28
	
	
	8
	16
	25
	25
	FDD

	CA_1A-3A-11A-28A5
	28
	
	
	12
	25
	
	
	FDD

	NOTE 4:
These configurations 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 5:
These configurations apply when there is at least one individual RE within the uplink transmission bandwidth of a low band for which the 2nd transmitter harmonic is within the downlink transmission bandwidth of a high band.


In B1+B3, relaxation due to proximity of B1 Tx/B3 Rx should also be included. The relevant REFSENS relaxations are as below.

Table 5.10.4-3: Reference sensitivity for carrier aggregation QPSK PREFSENS, CA (exceptions for four bands due to close proximity of UL to DL channel)

	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_1A-3A-11A-28A
	1
	
	
	-100
	-97
	-95.2
	-94
	FDD

	
	34,9
	
	
	-94
	-91.5
	-90
	-89
	

	
	35
	
	
	-97
	-94
	-92.2
	-91
	

	
	11
	
	
	-99.5
	-96.5
	
	
	

	
	28
	
	
	-98.3
	-95.3
	-93.5
	-90.8
	

	NOTE 4:
These requirements apply when the uplink is active in Band 1 and the separation between the lower edge of the uplink channel in Band 1 and the upper edge of the downlink channel in Band 3 is < 60 MHz. For each channel bandwidth in the bands other than Band 1, the requirement applies regardless of channel bandwidth in Band 1.
NOTE 5:
These requirements apply when the uplink is active in Band 1 and the separation between the lower edge of the uplink channel in Band 1 and the upper edge of the downlink channel in Band 3 is ≥ 60 MHz. For each channel bandwidth in the bands other than Band 1, the requirement applies regardless of channel bandwidth in Band 1. 

NOTE 9:
Applicable for the operations with 2 or 4 antenna ports supported in the band with carrier aggregation configured.


Table 5.10.4-4: Uplink configuration for the low band (exceptions for four bands due to close proximity of UL to DL channel)

	E-UTRA Band / Channel bandwidth of the affected DL 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_1A-3A-11A-28A
	11,2
	
	
	25
	25
	25
	25
	FDD

	
	11,3
	
	
	25
	45
	45
	45
	

	NOTE 1:
refers to the UL resource blocks shall be located as close as possible to the downlink channel in Band 3 but confined within the transmission bandwidth configuration for the channel bandwidth (Table 5.6-1) in the uplink channel in Band 1.

NOTE 2:
UL allocation when the separation between the lower edge of the uplink channel in Band 1 and the upper edge of the downlink channel in Band 3 is < 60 MHz

NOTE 3:
UL allocation when the separation between the lower edge of the uplink channel in Band 1 and the upper edge of the downlink channel in Band 3 is ≥ 60 MHz.


5.11
CA_1A-8A-11A-28A_BCS0
5.11.1
Channel bandwidths per operating band for CA
Table 5.11.1-1: 4DL 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_1-8-11-28
	1
	1920 MHz
	–
	1980 MHz
	2110 MHz
	–
	2170 MHz
	FDD

	
	8
	880 MHz
	–
	915 MHz
	925 MHz
	–
	960 MHz
	

	
	11
	1427.9 MHz
	–
	1447.9 MHz
	1475.9 MHz
	–
	1495.9 MHz
	

	
	28
	703 MHz
	–
	748 MHz
	758 MHz
	–
	803 MHz
	


Table 5.11.1-2: Supported E-UTRA bandwidths per CA configuration for 4DL inter-band CA
	CA operating / Channel bandwidth
	Maximum aggregated bandwidth

[MHz]
	Bandwidth Combination Set

	CA Configuration
	E-UTRA Bands
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	
	

	CA_1A-8A-11A-28A
	1
	
	
	Yes
	Yes
	Yes
	Yes
	60
	0

	
	8
	
	
	Yes
	Yes
	
	
	
	

	
	11
	
	
	Yes
	Yes
	
	
	
	

	
	28
	
	
	Yes
	Yes
	Yes
	Yes
	
	


5.11.2
UE co-existence studies

On UE side, there are two harmonic issues within this 4DL CA, B28 Tx to B11 Rx and toward B1 Rx (HTF assumed for both in constituent low-order CAs). The UE issues are discussed in the following sections.
5.11.3
∆TIB and ∆RIB values
For the UE which supports inter-band carrier aggregation configurations with uplink assigned to one E-UTRA band the ΔTIB,c and ΔRIB,c is defined for applicable bands in Table 5.11.3-1 and 5.11.3-2 respectively. Note that, in relation to CA with Band 8, Band 28 uplink is restricted in this CA.
Table 5.11.3-1: ΔTIB,c for 4DL aggregation
	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c [dB]

	CA_1A-8A-11A-28AY
	1
	0.3

	
	8
	0.6

	
	11
	0.4

	
	28
	0.6

	NOTE Y:
Only applicable for UE supporting inter-band carrier aggregation with the uplink active in Band 1, Band 8 or Band 11


Table 5.11.3-2: ΔRIB,c for 4DL aggregation
	Inter-band CA Configuration
	E-UTRA Band
	ΔRIB,c [dB]

	CA_1A-8A-11A-28AY
	1
	0

	
	8
	0.2

	
	11
	0

	
	28
	0.2

	NOTE Y:
Only applicable for UE supporting inter-band carrier aggregation with the uplink active in Band 1, Band 8 or Band 11


5.11.4
REFSENS requirements
As noted above, two harmonic relations are included in the 4DL CA. B28 Tx would generate the 2nd harmonic to B11 Rx and the 3rd to B1 Rx. However, in relation to CA with Band 8, Band 28 uplink is restricted. With this limitation, there is no need to define REFSENS exception for this 4DL CA.
5.12
CA_3A-8A-11A-28A_BCS0
5.12.1
Channel bandwidths per operating band for CA
Table 5.12.1-1: 4DL 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_3-8-11-28
	3
	1710 MHz
	–
	1785 MHz
	1805 MHz
	–
	1880 MHz
	FDD

	
	8
	880 MHz
	–
	915 MHz
	925 MHz
	–
	960 MHz
	

	
	11
	1427.9 MHz
	–
	1447.9 MHz
	1475.9 MHz
	–
	1495.9 MHz
	

	
	28
	703 MHz
	–
	748 MHz
	758 MHz
	–
	803 MHz
	


Table 5.12.1-2: Supported E-UTRA bandwidths per CA configuration for 4DL inter-band CA
	CA operating / Channel bandwidth
	Maximum aggregated bandwidth

[MHz]
	Bandwidth Combination Set

	CA Configuration
	E-UTRA Bands
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	
	

	CA_3A-8A-11A-28A
	3
	
	
	Yes
	Yes
	Yes
	Yes
	60
	0

	
	8
	
	
	Yes
	Yes
	
	
	
	

	
	11
	
	
	Yes
	Yes
	
	
	
	

	
	28
	
	
	Yes
	Yes
	Yes
	Yes
	
	


5.12.2
UE co-existence studies

On UE side, there are two harmonic issues within this 4DL CA, B8 Tx to B3 Rx (no HTF) and B28 Tx toward B11 Rx (HTF assumed). The UE issues are discussed in the following sections.
5.12.3
∆TIB and ∆RIB values
For the UE which supports inter-band carrier aggregation configurations with uplink assigned to one E-UTRA band the ΔTIB,c and ΔRIB,c is defined for applicable bands in Table 5.12.3-1 and 5.12.3-2 respectively. Note that, in relation to CA with Band 8, Band 28 uplink is restricted in this CA.
Table 5.12.3-1: ΔTIB,c for 4DL aggregation
	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c [dB]

	CA_3A-8A-11A-28AX
	3
	0.8

	
	8
	0.6

	
	11
	0.9

	
	28
	0.6

	NOTE X:  Only applicable for UE supporting inter-band carrier aggregation with the uplink active in Band 3, Band 8 or Band 11


Table 5.12.3-2: ΔRIB,c for 4DL aggregation
	Inter-band CA Configuration
	E-UTRA Band
	ΔRIB,c [dB]

	CA_3A-8A-11A-28AX
	3
	0.3

	
	8
	0.2

	
	11
	0.5

	
	28
	0.2

	NOTE X:  Only applicable for UE supporting inter-band carrier aggregation with the uplink active in Band 3, Band 8 or Band 11


5.12.4
REFSENS requirements
For the REFSENS of CA_3A-8A-11A-28A the same REFSENS requirements for the constituent 2DL and 3DL CA fall-back modes can be reused. The exceptions are due to harmonic relaxation between B3 Rx and B8 Tx (Table 5.12.4-1). 
Note that harmonic relation between B28 Tx and B11 Rx is not necessary as B28 uplink is restricted in relation to CA with Band 8.
Table 5.12.4-1: 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_3A-8A-11A-28A4
	3
	
	
	N/A
	N/A
	N/A
	N/A
	FDD

	
	8
	
	
	N/A
	N/A
	
	
	

	
	11
	
	
	N/A
	N/A
	
	
	

	
	28
	
	
	N/A
	N/A
	N/A
	N/A
	

	NOTE 4:
No requirements apply when there is at least one individual RE within the uplink transmission bandwidth of the low band for which the 2nd transmitter harmonic is within the downlink transmission bandwidth of the high band. The reference sensitivity is only verified when this is not the case (the requirements specified in clause 7.3.1 apply unless otherwise specified).


5.13
CA_1A-1A-3A-7A_BCS0
5.13.1
Channel bandwidths per operating band for CA

Table 5.13.1-1: Supported E-UTRA bandwidths per CA configuration for 4DL inter-band CA
	CA operating / Channel bandwidth
	Maximum aggregated bandwidth

[MHz]
	Bandwidth Combination Set

	CA Configuration
	E-UTRA Bands
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	
	

	CA_1A-1A-3A-7A
	1
	See the CA_1A-1A Bandwidth combination set 0 in the Table below
	80
	0

	
	3
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	
	7
	
	
	Yes
	Yes
	Yes
	Yes
	
	


Table 5.13.1-2: Supported E-UTRA bandwidths of CA_1A-1A configuration 

	E-UTRA CA configuration / Bandwidth combination set

	E-UTRA CA configuration
	Component carriers in order of increasing carrier frequency
	Maximum aggregated 
bandwidth [MHz]
	Bandwidth combination set

	
	Allowed channel bandwidths for carrier [MHz]
	Allowed channel bandwidths for carrier [MHz]
	
	

	CA_1A-1A
	5, 10, 15, 20
	5, 10, 15, 20
	40
	0


NOTE: 
For the UE that signals support of any bandwidth combination set for carrier aggregation, the UE shall support all single carrier bandwidths for the constituent bands as defined in Table 5.6.1-1 of TS 36.101 when operating in single carrier mode.
5.13.2
Co-existence studies
The 2nd and 3rd harmonic and IMD products caused in the BS by transmitting CA_1A-1A-3A-7A follow from 
those derived for the constituent 2DL and 3DL CA fall-back modes , which have been already analyzed.
5.13.3
ΔTIB,c and ΔRIB,c values

The ΔTIB,c and ΔRIB,c is defined in the same way as CA_1A-3A-7A. Same values of (TIB,c and ΔRIB,c can be re-used.
Table 5.13.3-1: ΔTIB,c for 4DL aggregation
	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c [dB]

	CA_1A-1A-3A-7A
	1
	0.6

	
	3
	0.6

	
	7
	0.6


Table 5.13.3-2: ΔRIB,c for 4DL aggregation
	Inter-band CA Configuration
	E-UTRA Band
	ΔRIB,c [dB]

	CA_1A-1A-3A-7A
	1
	0

	
	3
	0

	
	7
	0


5.13.4
REFSENS requirements
Additions in 36.101 Table 7.3.1A-0bC for this combination is specified in Table 5.13.4-1 and 5.13.4-2.
Table 5.13.4-1: Reference sensitivity for carrier aggregation QPSK PREFSENS, CA (exceptions for three bands due to close proximity of UL to DL channel)
	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_1A-1A-3A-7A9
	1
	
	
	-100
	-97
	-95.2
	-94
	FDD

	
	
	
	
	-102.711
	-99.711
	-97.911
	-96.711
	

	
	3
	
	
	-94
	-91.5
	-90
	-89
	

	
	7
	
	
	-98
	-95
	-93.2
	-92
	

	
	
	
	
	-100.711
	-97.711
	-95.911
	-94.711
	

	CA_1A-1A-3A-7A10
	1
	
	
	-100
	-97
	-95.2
	-94
	FDD

	
	
	
	
	-102.711
	-99.711
	-97.911
	-96.711
	

	
	3
	
	
	-97
	-94
	-92.2
	-91
	

	
	
	
	
	-99.711
	-96.711
	-94.911
	-93.711
	

	
	7
	
	
	-98
	-95
	-93.2
	-92
	

	
	
	
	
	-100.711
	-97.711
	-95.911
	-94.711
	

	NOTE 9:
These requirements apply when the uplink is active in Band 1 and the separation between the lower edge of the uplink channel in Band 1 and the upper edge of the downlink channel in Band 3 is < 60 MHz. For each channel bandwidth in Band 3 and Band 7, the requirement applies regardless of channel bandwidth in Band 1.

NOTE 10:
These requirements apply when the uplink is active in Band 1 and the separation between the lower edge of the uplink channel in Band 1 and the upper edge of the downlink channel in Band 3 is ≥ 60 MHz. For each channel bandwidth in Band 3 and Band 7, the requirement applies regardless of channel bandwidth in Band 1.

NOTE 11:
Applicable only if operation with 4 antenna ports is supported in the band with carrier aggregation configured.


Table 5.13.4-2: Uplink configuration for the uplink band (exceptions for three bands due to close proximity of UL to DL channel)
	E-UTRA Band / Channel bandwidth / NRB / Duplex mode

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

	CA_1A-1A-3A-7A
	11,2
	
	
	25
	25
	25
	25
	FDD

	
	11,3
	
	
	25
	45
	45
	45
	

	NOTE 1:
refers to the UL resource blocks shall be located as close as possible to the downlink channel in Band 3 but confined within the transmission bandwidth configuration for the channel bandwidth (Table 5.6-1) in the uplink channel in Band 1.

NOTE 2:
UL allocation when the separation between the lower edge of the uplink channel in Band 1 and the upper edge of the downlink channel in Band 3 is < 60 MHz

NOTE 3:
UL allocation when the separation between the lower edge of the uplink channel in Band 1 and the upper edge of the downlink channel in Band 3 is ≥ 60 MHz.


5.14
CA_1A-3A-7A-8A_BCS1
5.14.1
Channel bandwidths per operating band for CA
A new bandwidth combination set 1 is introduced for CA_1A-3A-7A-8A in Release 15.

Table 5.14.1-1: Supported E-UTRA bandwidths per CA configuration for inter-band CA 

	CA operating / channel bandwidth
	Maximum aggregated bandwidth

[MHz]
	Bandwidth Combination Set

	E-UTRA CA Configuration
	E-UTRA Bands
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	
	

	CA_1A-3A-7A-8A
	1
	
	
	Yes
	Yes
	Yes
	Yes
	70
	1

	
	3
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	
	7
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	
	8
	
	
	Yes
	Yes
	
	
	
	


5.14.2
Co-existence studies
The analysis has been done in CA_1A-3A-7A-8A_BCS0, No further analysis is needed.

5.14.3
ΔTIB and ΔRIB values

The ΔTIB and ΔRIB values have been specified in CA_1A-3A-7A-8A. Same values of (TIB,c and ΔRIB,c can be re-used.

5.14.4
REFSENS requirements

The REFSENS for carrier aggregation QPSK PREFSENS,CA (exceptions due to harmonic issue) in TS36.101 Table 7.3.1A-0a already includes 5MHz BW in band 7. It can be re-used. 
Additions in TS36.101 Table 7.3.1A-0b for 1A-3A-7A-8A need to be included as defined below:

Table 5.14.4-1: Reference sensitivity for carrier aggregation QPSK PREFSENS, CA (exceptions due to harmonic issue)e
	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_1A-3A-7A-8A
	8
	
	
	8
	16
	25
	25
	FDD


Additions in TS36.101 Table 7.3.1A-0bD1: Reference sensitivity for carrier aggregation QPSK PREFSENS, CA (exceptions for four bands due to close proximity of UL to DL channel) for 1A-3A-7A-8A need to be included as defined below. Values derived from 1A-3A-7A with Band 8 added:
Table 5.14.4-2: Reference sensitivity for carrier aggregation QPSK PREFSENS, CA (exceptions for four bands due to close proximity of UL to DL channel)

	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_1A-3A-7A-8A
	1
	
	
	-100
	-97
	-95.2
	-94
	FDD

	
	
	
	
	-102.76
	-99.76
	-97.96
	-96.76
	

	
	34
	
	
	-94
	-91.5
	-90
	-89
	

	
	35
	
	
	-97
	-94
	-92.2
	-91
	

	
	
	
	
	-99.76
	-96.76
	-94.96
	-93.76
	

	
	7
	
	
	-98
	-95
	-93.2
	-92
	

	
	
	
	
	-100.76
	-97.76
	-95.96
	-94.76
	

	
	8
	
	
	-96.8
	-93.8
	
	
	

	NOTE 4:
These requirements apply when the uplink is active in Band 1 and the separation between the lower edge of the uplink channel in Band 1 and the upper edge of the downlink channel in Band 3 is < 60 MHz. For each channel bandwidth in the bands other than Band 1, the requirement applies regardless of channel bandwidth in Band 1.

NOTE 5:
These requirements apply when the uplink is active in Band 1 and the separation between the lower edge of the uplink channel in Band 1 and the upper edge of the downlink channel in Band 3 is ≥ 60 MHz. For each channel bandwidth in the bands other than Band 1, the requirement applies regardless of channel bandwidth in Band 1. 

NOTE 6:
Applicable only if operation with 4 antenna ports is supported in the band with carrier aggregation configured.


Table 5.14.4-3: Uplink configuration for the low band (exceptions for four bands due to close proximity of UL to DL channel)

	E-UTRA Band / Channel bandwidth of the affected DL 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_1A-3A-7A-8A
	11,2
	
	
	25
	25
	25
	25
	FDD

	
	11,3
	
	
	25
	45
	45
	45
	

	NOTE 1:
refers to the UL resource blocks shall be located as close as possible to the downlink channel in Band 3 but confined within the transmission bandwidth configuration for the channel bandwidth (Table 5.6-1) in the uplink channel in Band 1.

NOTE 2:
UL allocation when the separation between the lower edge of the uplink channel in Band 1 and the upper edge of the downlink channel in Band 3 is < 60 MHz

NOTE 3:
UL allocation when the separation between the lower edge of the uplink channel in Band 1 and the upper edge of the downlink channel in Band 3 is ≥ 60 MHz.


5.15
CA_1A-3A-7A-20A_BCS1
5.15.1
Channel bandwidths per operating band for CA
A new bandwidth combination set 1 is introduced for CA_1A-3A-7A-20A in Release 15.

Table 5.15.1-1: Supported E-UTRA bandwidths per CA configuration for inter-band CA 

	CA operating / channel bandwidth
	Maximum aggregated bandwidth

[MHz]
	Bandwidth Combination Set

	E-UTRA CA Configuration
	E-UTRA Bands
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	
	

	CA_1A-3A-7A-20A
	1
	
	
	Yes
	Yes
	Yes
	Yes
	80
	1

	
	3
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	
	7
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	
	20
	
	
	Yes
	Yes
	Yes
	Yes
	
	


5.15.2
Co-existence studies
The analysis has been done in CA_1A-3A-7A-20A_BCS0, No further analysis is needed.

5.15.3
ΔTIB and ΔRIB values

The UE architecture is same as that of CA_1A-3A-7A-20A_BCS0. Same values of (TIB,c and ΔRIB,c can be re-used.

5.15.4
REFSENS requirements

REFSENS requirements for 1A-3A-7A-20A need to be included as defined below. Values derived from 1A-3A-7A with Band 20 added.
Additions in Table 7.3.1A-0bD1 in TS36.101: Reference sensitivity for carrier aggregation QPSK PREFSENS, CA (exceptions for four bands due to close proximity of UL to DL channel) need to be included as defined in below Table 5.15.4-1 and Table 5.15.4-2. Values derived from 1A-3A-7A-20A with 5MHz bandwidth added in Band 7:

Table 5.15.4-1: Reference sensitivity for carrier aggregation QPSK PREFSENS, CA (exceptions for four bands due to close proximity of UL to DL channel)
	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_1A-3A-7A-20A
	1
	
	
	-100
	-97
	-95.2
	-94
	FDD

	
	34
	
	
	-94
	-91.5
	-90
	-89
	

	
	35
	
	
	-97
	-94
	-92.2
	-91
	

	
	
	
	
	-99.76
	-96.76
	-94.96
	-93.76
	

	
	7
	
	
	-98
	-95
	-93.2
	-92
	

	
	
	
	
	-100.76
	-97.76
	-95.96
	-94.76
	

	
	20
	
	
	-97
	-94
	-91.2
	-90
	

	NOTE 4:
These requirements apply when the uplink is active in Band 1 and the separation between the lower edge of the uplink channel in Band 1 and the upper edge of the downlink channel in Band 3 is < 60 MHz. For each channel bandwidth in the bands other than Band 1, the requirement applies regardless of channel bandwidth in Band 1.
NOTE 5:
These requirements apply when the uplink is active in Band 1 and the separation between the lower edge of the uplink channel in Band 1 and the upper edge of the downlink channel in Band 3 is ≥ 60 MHz. For each channel bandwidth in the bands other than Band 1, the requirement applies regardless of channel bandwidth in Band 1. 

NOTE 6:
Applicable only if operation with 4 antenna ports is supported in the band with carrier aggregation configured.


Table 7.3.1A-0bD2: Uplink configuration for the low band (exceptions for four bands) remains unchanged

Table 5.15.4-2: Uplink configuration for the low band (exceptions for four bands due to close proximity of UL to DL channel)
	E-UTRA Band / Channel bandwidth / NRB / Duplex mode

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

	CA_1A-3A-7A-20A
	1 1, 2
	
	
	25
	25
	25
	25
	FDD

	
	1 1, 3
	
	
	25
	45
	45
	45
	

	NOTE 1:
refers to the UL resource blocks shall be located as close as possible to the downlink channel in Band 3 but confined within the transmission bandwidth configuration for the channel bandwidth (Table 5.6-1) in the uplink channel in Band 1.

NOTE 2:
UL allocation when the separation between the lower edge of the uplink channel in Band 1 and the upper edge of the downlink channel in Band 3 is < 60 MHz

NOTE 3:
UL allocation when the separation between the lower edge of the uplink channel in Band 1 and the upper edge of the downlink channel in Band 3 is ≥ 60 MHz. 


5.16
CA_1A-3C-7A_BCS1
5.16.1
Channel bandwidths per operating band for CA

A new bandwidth combination set 1 is introduced for CA_1A-3C-7A in Release 15.

Table 5.16.1-1: Supported E-UTRA bandwidths per CA configuration for inter-band CA 
	CA operating / Channel bandwidth
	Maximum aggregated bandwidth

[MHz]
	Bandwidth Combination Set

	CA Configuration
	E-UTRA Bands
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	
	

	CA_1A-3C-7A 
	1
	
	
	Yes
	Yes
	Yes
	Yes
	80
	1

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

	
	7
	
	
	Yes
	Yes
	Yes
	Yes
	
	


5.16.2
Co-existence studies

The analysis has been done in CA_1A-3C-7A_BCS0, No further analysis is needed.

5.16.3
ΔTIB and ΔRIB values

The UE architecture is same as that of CA_1A-3C-7A. Same values of (TIB,c and ΔRIB,c can be re-used.

5.16.4
REFSENS requirements

For the REFSENS of 4DL/1UL CA_1A-3C-7A in TS36.101 Table 7.3.1A-0bC, the additional requirements are shown in table 5.16.4-1 with the uplink configuration in table 5.16.4-2. Values derived from CA_1A-3A-7A with additional 5MHz bandwidth in Band 7.
Table 5.16.4-1 : Reference sensitivity for carrier aggregation QPSK PREFSENS, CA (exceptions for three bands due to close proximity of UL to DL channel)
	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_1A-3C-7A9
	1
	
	
	-100
	-97
	-95.2
	-94
	FDD

	
	
	
	
	-102.711
	-99.711
	-97.911
	-96.711
	

	
	3
	
	
	-94
	-91.5
	-90
	-89
	

	
	7
	
	
	-98
	-95
	-93.2
	-92
	

	
	
	
	
	-100.76
	-97.711
	-95.911
	-94.711
	

	CA_1A-3C-7A10
	1
	
	
	-100
	-97
	-95.2
	-94
	FDD

	
	
	
	
	-102.711
	-99.711
	-97.911
	-96.711
	

	
	3
	
	
	-97
	-94
	-92.2
	-91
	

	
	
	
	
	-99.711
	-96.711
	-94.911
	-93.711
	

	
	7
	
	
	-98
	-95
	-93.2
	-92
	

	
	
	
	
	-100.76
	-97.711
	-95.911
	-94.711
	

	NOTE 9:
These requirements apply when the uplink is active in Band 1 and the separation between the lower edge of the uplink channel in Band 1 and the upper edge of the downlink channel in Band 3 is < 60 MHz. For each channel bandwidth in Band 3 and Band 7, the requirement applies regardless of channel bandwidth in Band 1.

NOTE 10:
These requirements apply when the uplink is active in Band 1 and the separation between the lower edge of the uplink channel in Band 1 and the upper edge of the downlink channel in Band 3 is ≥ 60 MHz. For each channel bandwidth in Band 3 and Band 7, the requirement applies regardless of channel bandwidth in Band 1.

NOTE 11: Applicable only if operation with 4 antenna ports is supported in the band with carrier aggregation configured.


Table 5.16.4-2: Uplink configuration for the uplink band (exceptions for three bands due to close proximity of UL to DL channel)
	E-UTRA Band / Channel bandwidth / NRB / Duplex mode

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

	CA_1A-3C-7A1, 2
	1
	
	
	25
	25
	25
	25
	FDD

	CA_1A-3C-7A1, 3
	1
	
	
	25
	45
	45
	45
	FDD

	NOTE 1:
refers to the UL resource blocks shall be located as close as possible to the downlink channel in Band 3 but confined within the transmission bandwidth configuration for the channel bandwidth (Table 5.6-1) in the uplink channel in Band 1.

NOTE 2:
UL allocation when the separation between the lower edge of the uplink channel in Band 1 and the upper edge of the downlink channel in Band 3 is < 60 MHz

NOTE 3:
UL allocation when the separation between the lower edge of the uplink channel in Band 1 and the upper edge of the downlink channel in Band 3 is ≥ 60 MHz.

NOTE 4:
refers to the UL resource blocks shall be located as close as possible to the downlink channel in Band 28 but confined within the transmission bandwidth configuration for the channel bandwidth (Table 5.6-1).


5.17
CA_3C-7A-8A _BCS0
5.17.1
Channel bandwidths per operating band for CA

Table 5.17.1-1: Supported E-UTRA bandwidths per CA configuration for inter-band CA 
	CA operating / Channel bandwidth
	Maximum aggregated bandwidth

[MHz]
	Bandwidth Combination Set

	CA Configuration
	E-UTRA Bands
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	
	

	CA_3C-7A-8A 
	3
	See CA_3C in Table 5.6A.1-1 of 36.101 Bandwidth combination set 0
	70
	0

	
	7
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	
	8
	
	
	Yes
	Yes
	
	
	
	


5.17.2
Co-existence studies
The 2nd and 3rd harmonic and IMD products caused in the BS by transmitting CA_3C-7A-8A follow from those derived for the constituent 2DL and 3DL CA fall-back modes.
5.17.3
ΔTIB,c and ΔRIB,c values

The ΔTIB,c and ΔRIB,c is defined in the same way as CA_3A-7A-8A. Same values of (TIB,c and ΔRIB,c can be re-used.
Table 5.17.3-1: ΔTIB,c for 4DL aggregation
	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c [dB]

	CA_3C-7A-8A
	3
	0.5

	
	7
	0.5

	
	8
	0.6


Table 5.17.3-2: ΔRIB,c for 4DL aggregation
	Inter-band CA Configuration
	E-UTRA Band
	ΔRIB,c [dB]

	CA_3C-7A-8A
	3
	0

	
	7
	0

	
	8
	0.2


5.17.4
REFSENS requirements
For the UE which supports CA_3C-7A-8A the MSD for Band 8 uplink is specified in a similar way as CA_3A-7A-8A as well as CA_3A-8A.
Table 5.17.4-1: 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_3C-7A-8A4
	3
	
	
	N/A
	N/A
	N/A
	N/A
	FDD

	
	7
	
	
	N/A
	N/A
	N/A
	N/A
	

	
	8
	
	
	N/A
	N/A
	
	
	

	CA_3C-7A-8A4,5,6
	3
	
	
	-97
	-94
	-92.2
	-91
	FDD

	
	
	
	
	-99.711
	-96.711
	-94.911
	-93.711
	

	
	7
	
	
	-88
	-87.4
	-87
	-86.7
	

	
	8
	
	
	-96.8
	-93.8
	
	
	

	NOTE 4:
No requirements apply when there is at least one individual RE within the uplink transmission bandwidth of the low band for which the 2nd transmitter harmonic is within the downlink transmission bandwidth of the high band. The reference sensitivity is only verified when this is not the case (the requirements specified in clause 7.3.1 apply unless otherwise specified).
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: image41.wmf]ë
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NOTE 11:
Applicable only if operation with 4 antenna ports is supported in the band with carrier aggregation configured.


Table 5.17.4-2: 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_3C-7A-8A
	8
	
	
	8
	16
	25
	25
	FDD


5.18
CA_3C-7A-20A BCS1
5.18.1
Channel bandwidths per operating band for CA
A new bandwidth combination set 1 is introduced for CA_3C-7A-20A in Release 15.

Table 5.18.1-1: Supported E-UTRA bandwidths per CA configuration for inter-band CA 
	CA operating / Channel bandwidth
	Maximum aggregated bandwidth

[MHz]
	Bandwidth Combination Set

	CA Configuration
	E-UTRA Bands
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	
	

	CA_3C-7A-20A
	3
	See TS 36.101 CA_3C in table 5.6A.1-1, BCS 0
	80
	1

	
	7
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	
	20
	
	
	Yes
	Yes
	Yes
	Yes
	
	


5.18.2
Co-existence studies

The analysis has been done in CA_3C-7A-20A_BCS0, No further analysis is needed.

5.18.3
ΔTIB and ΔRIB values

The UE architecture is same as that of CA_3C-7A-20A. Same values of (TIB,c and ΔRIB,c can be re-used as below:

Table 5.18.3-1: ΔTIB,c for 4DL aggregation
	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c [dB]

	CA_3C-7A-20A
	3
	0.5

	
	7
	0.5

	
	20
	0.3


Table 5.18.3-2: ΔRIB,c for 4DL aggregation
	Inter-band CA Configuration
	E-UTRA Band
	ΔRIB,c [dB]

	CA_3C-7A-20A
	3
	0

	
	7
	0

	
	20
	0


5.18.4
REFSENS requirements
REFSENS remain unchanged. No further MSD is needed.

5.19
CA_4DL_5A-46C-66A 1UL_BCS0
5.19.1
Channel bandwidths per operating band for CA
Table 5.19.1-1: 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_5A-46C-66A
	5
	
	
	Yes
	Yes
	
	
	70
	0

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

	
	66
	
	
	Yes
	Yes
	Yes
	Yes
	
	


5.19.2
ΔTIB,c and ΔRIB,c values
Since Band 66 is a high band like Band 1, the (TIB,c values are derived from similarity to CA_1A-5A-46A and are shown in table 5.19.2-1. 
Table 5.19.2-1: ΔTIB,c for 4DL aggregation

	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c [dB]

	CA_5A-46C-66A
	5
	0.3

	
	66
	0.3


Since Band 66 is a high band like Band 1, the (RIB,c values are derived from similarity to CA_1A-5A-46A and are shown in table 5.19.2-2.

Table 5.19.2-2: ΔRIB,c for 4DL aggregation

	Inter-band CA Configuration
	E-UTRA Band
	ΔRIB,c [dB]

	CA_5A-46C-66A
	5
	0

	
	66
	0


5.19.3
Co-existence studies
Table 5.19.3-3 summarizes frequency ranges where harmonics occur due to Band 5, Band 46 and Band 66 CA with 1 UL. 
Table 5.19.3-3: Impact of 1 UL Harmonic Interference

	
	
	
	2nd Harmonic
	3rd Harmonic
	7th harmonic

	Band
	UL Low Band Edge
	UL 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

	5
	824
	849
	1648
	1698
	2472
	2547
	5768
	5943

	46
	5150
	5925
	10300
	11850
	15450
	17775
	
	

	66
	1710
	1786
	3420
	3572
	5130
	5358
	
	


It can be seen from Table 5.19.3-3 for CA_5A-46C-66A that there is 3rd harmonic interference from band 66 uplink towards band 46 downlink and the 7th harmonic interference from band 5 uplink toward band 46 downlink.
5.19.4
REFSENS requirements
Updates needed to Table 7.3.1A-0eA in TS 36.101 shown in Table 5.19.4-1.
Table 5.19.4-1: 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_5A-46C-66A
	5
	
	
	-98
	-95
	
	
	FDD

	
	46
	
	
	
	
	
	-90
	

	
	66
	
	
	-99.5
	-96.5
	-94.7
	-93.5
	


5.20
CA_4DL_2A-5A-46C 1UL_BCS0
5.20.1
Channel bandwidths per operating band for CA
Table 5.20.1-1: 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-5A-46C
	2
	
	
	Yes
	Yes
	Yes
	Yes
	70
	0

	
	5
	
	
	Yes
	Yes
	
	
	
	

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


5.20.2
ΔTIB,c and ΔRIB,c values
Since Band 2 is a high band like Band 1, the (TIB,c values are derived from similarity to CA_1A-5A-46A and are shown in table 5.20.2-1. 
Table 5.20.2-1: ΔTIB,c for 4DL aggregation

	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c [dB]

	CA_2A-5A-46C
	2
	0.3

	
	5
	0.3


Since Band 2 is a high band like Band 1, the (RIB,c values are derived from similarity to CA_1A-5A-46A and are shown in table 5.20.2-2.

Table 5.20.2-2: ΔRIB,c for 4DL aggregation

	Inter-band CA Configuration
	E-UTRA Band
	ΔRIB,c [dB]

	CA_2A-5A-46C
	2
	0

	
	5
	0


5.20.3
Co-existence studies
Table 5.20.3-3 summarizes frequency ranges where harmonics occur due to Band 2, Band 5 and Band 46 CA with 1 UL. 
Table 5.20.3-3: Impact of 1 UL Harmonic Interference

	
	
	
	2nd Harmonic
	3rd Harmonic
	7th harmonic

	Band
	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
	3700
	3820
	5550
	5730
	
	

	5
	824
	849
	1648
	1698
	2472
	2547
	5768
	5943

	46
	5150
	5925
	10300
	11850
	15450
	17775
	
	


It can be seen from Table 5.20.3-3 for CA_2A-5A-46C that there is the 3rd harmonic interference from band 2 uplink towards band 46 downlink and the 7th harmonic interference from band 5 uplink towards band 46 downlink.
5.20.4
REFSENS requirements
Updates needed to Table 7.3.1A-0eA in TS 36.101 shown in Table 5.20.4-1.
Table 5.20.4-1: 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-5A-46C
	2
	
	
	-98
	-95
	-93.2
	-92
	FDD

	
	5
	
	
	-98
	-95
	
	
	

	
	46
	
	
	
	
	
	-90
	


5.21
CA_4DL_1A-7A-8A-20A_1UL_BCS0
5.21.1
Channel bandwidths per operating band for CA
Table 5.21.1-1: 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_1A-7A-8A-20A
	1
	
	
	Yes
	Yes
	Yes
	Yes
	70
	0

	
	7
	
	
	
	Yes
	Yes
	Yes
	
	

	
	8
	
	
	Yes
	Yes
	
	
	
	

	
	20
	
	
	
	Yes
	Yes
	Yes
	
	


5.21.2
Co-existence studies
The 2nd and 3rd harmonic and IMD products caused in the BS by transmitting CA_1A-7A-8A-20A follow from those derived for the constituent 2DL and 3DL CA fall-back modes.
5.21.3
ΔTIB,c and ΔRIB,c values

For the UE which supports CA_1A-7A-8A-20A the ΔTIB,c and ΔRIB,c are defined for applicable bands in Table 5.21.3-1 and 5.21.3-2 respectively. Values are derived from existing combination CA_1A-7A-20A-28A with the values for Band 28 (low band) reused for Band 8 (low band).
Table 5.21.3-1: ΔTIB,c for 4DLs aggregation

	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c [dB]

	CA_1A-7A-8A-20A
	1
	0.5

	
	7
	0.6

	
	8
	0.6

	
	20
	0.6


Table 5.21.3-2: ΔRIB,c for 4DLs aggregation

	Inter-band CA Configuration
	E-UTRA Band
	ΔRIB,c [dB]

	CA_1A-7A-8A-20A
	1
	0

	
	7
	0

	
	8
	0.2

	
	20
	0.2


5.21.4
REFSENS requirements
Updates needed to Table 7.3.1A-0a in TS 36.101 shown in Table 5.21.4-1.
Table 5.21.4-1: 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_1A-7A-8A-20A
	1
	
	
	-89.8
	-89.4
	-89
	-88.7
	FDD

	
	7
	
	
	
	-95
	-93.2
	-92
	

	
	8
	
	
	-96.8
	-93.8
	
	
	

	
	20
	
	
	
	-93.8
	-91
	-89.8
	


Updates needed to Table 7.3.1A-0b in TS 36.101 shown in Table 5.21.4-2.

Table 5.21.4-2: 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_1A-7A-8A-20A
	8
	
	
	8
	16
	
	
	FDD


5.22
CA_66A-66A-70C_BCS0

5.22.1
Channel bandwidths per operating band for CA

Table 5.22.1-1: 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_66-70
	66
	1710 MHz
	–
	1780 MHz
	2110 MHz
	–
	2200 MHz
	FDD

	
	70
	1695 MHz
	–
	1710 MHz
	1995 MHz
	–
	2020 MHz
	


Table 5.22.1-2: E-UTRA CA configurations and bandwidth combination sets defined for CA_66A-66A-70C 

	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_66A-66A-70C
	66
	See the CA_66A-66A Bandwidth combination set 0 in Table 5.6A.1-3
	65
	0

	
	70
	See the CA_70C Bandwidth combination set 0 in Table 5.6A.1-1
	
	


Table 5.22.1-3: E-UTRA CA configurations and bandwidth combination sets defined for intra-band contiguous CA
	E-UTRA CA configuration
	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]
	Channel bandwidths for carrier [MHz]
	Channel bandwidths for carrier [MHz]
	
	

	CA_70C
	5
	20
	
	
	25
	0

	
	10
	15
	
	
	
	

	
	15
	10
	
	
	
	


Table 5.22.1-4: E-UTRA CA configurations and bandwidth combination sets defined for non-contiguous intra-band CA (with two sub-blocks)

	E-UTRACA configuration
	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]
	Channel bandwidths for carrier [MHz]
	Channel bandwidths for carrier [MHz]
	
	

	CA_66A-66A
	5, 10, 15, 20
	5, 10, 15, 20
	
	
	40
	0


5.22.2
UE co-existence studies

UE harmonics are shown in table below.

Table 5.22.2-1 UE harmonics

	UE UL frequencies
	f1_low
	f1_high
	f2_low
	f2_high

	Frequency [MHz]
	1710
	1780
	1695
	1710

	2nd harmonic [MHz]
	3420
	3560
	3390
	3420

	3rd harmonic [MHz]
	5130
	5340
	5085
	5130

	4th harmonic [MHz]
	6840
	7120
	6780
	6840

	5th harmonic [MHz]
	8550
	8900
	8475
	8550


There are no harmonic issues for UE.

5.22.3
ΔTIB,c and ΔRIB,c values
The (TIB,c values are shown in table 5.22.3-1, accounting values for CA_66A-70A.

Table 5.22.3-1: ΔTIB,c for 4DL aggregation
	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c [dB]

	CA_66A-66A-70C
	66
	0.5

	
	70
	0.5


The (RIB,c values are shown in table 5.22.3-2, accounting values for CA_66A-70A.

Table 5.22.3-2: ΔRIB,c for 4DL aggregation
	Inter-band CA Configuration
	E-UTRA Band
	ΔRIB,c [dB]

	CA_66A-66A-70C
	66
	0

	
	70
	0


5.23.4
REFSENS requirements

As studied in CA_66A-70A, MSD requirement is not needed for CA_66A-70A. CA_66A-66A-70C is similar in this sense, i.e. no MSD requirements are needed for CA_66A-66A-70C.

5.23
CA_66C-70C_BCS0

5.23.1 Channel bandwidths per operating band for CA

Table 5.23.1-1: 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_66C-70C
	66
	1710 MHz
	–
	1780 MHz
	2110 MHz
	–
	2200 MHz
	FDD

	
	70
	1695 MHz
	–
	1710 MHz
	1995 MHz
	–
	2020 MHz
	


Table 5.23.1-2: E-UTRA CA configurations and bandwidth combination sets defined for CA_66C-70C 

	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_66C-70C
	66
	See the CA_66C Bandwidth combination set 0 in Table 5.6A.1-1
	65
	0

	
	70
	See the CA_70C Bandwidth combination set 0 in Table 5.6A.1-1
	
	


Table 5.23.1-3: E-UTRA CA configurations and bandwidth combination sets defined for intra-band contiguous CA
	E-UTRA CA configuration
	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]
	Channel bandwidths for carrier [MHz]
	Channel bandwidths for carrier [MHz]
	
	

	CA_66C
	5
	20
	
	
	40
	0

	
	10
	15, 20
	
	
	
	

	
	15
	10, 15, 20
	
	
	
	

	
	20
	5, 15, 10, 20
	
	
	
	

	CA_70C
	5
	20
	
	
	25
	0

	
	10
	15
	
	
	
	

	
	15
	10
	
	
	
	


5.23.2
UE co-existence studies

As studied in CA_66A-70A, these are no harmonic issues for UE for CA_66A-70C.

5.23.3
ΔTIB,c and ΔRIB,c values
The (TIB,c values are shown in table 5.23.3-1, accounting values for CA_66A-70A.

Table 5.23.3-1: ΔTIB,c for 4DL aggregation
	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c [dB]

	CA_66C-70C
	66
	0.5

	
	70
	0.5


The (RIB,c values are shown in table 5.23.3-2, accounting values for CA_66A-70A.

Table 5.23.3-2: ΔRIB,c for 4DL aggregation
	Inter-band CA Configuration
	E-UTRA Band
	ΔRIB,c [dB]

	CA_66C-70C
	66
	0

	
	70
	0


5.24.4
REFSENS requirements

As studied in CA_66A-70A, MSD requirement is not needed for CA_66A-70A. CA_66C-70C is similar in this sense, i.e. no MSD requirements are needed for CA_66C-70C.

5.24
CA_29A-66A-66A-70A_BCS0
5.24.1
Channel bandwidths per operating band for CA

Table 5.24.1-1: 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_29-66-70
	29
	N/A
	717 MHz
	–
	728 MHz
	FDD

	
	66
	1710 MHz
	–
	1780 MHz
	2110 MHz
	–
	2200 MHz
	

	
	70
	1695 MHz
	–
	1710 MHz
	1995 MHz
	–
	2020 MHz
	


Table 5.24.1-2: E-UTRA CA configurations and bandwidth combination sets defined for CA_29A-66A-66A-70A 

	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_29A-66A-66A-70A
	29
	
	
	Yes
	Yes
	
	
	65
	0

	
	66
	See the CA_66A-66A Bandwidth combination set 0 in Table 5.6A.1-3
	
	

	
	70
	
	
	Yes
	Yes
	Yes
	
	
	


Table 5.24.1-3: E-UTRA CA configurations and bandwidth combination sets defined for non-contiguous intra-band CA (with two sub-blocks)
	E-UTRACA configuration
	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]
	Channel bandwidths for carrier [MHz]
	Channel bandwidths for carrier [MHz]
	
	

	CA_66A-66A
	5, 10, 15, 20
	5, 10, 15, 20
	
	
	40
	0


5.24.2
UE co-existence studies

As studied in CA_29A-66A-70A, these are no harmonic issues for UE for CA_29A-66A-66A-70A.
5.24.3
ΔTIB,c and ΔRIB,c values
The (TIB,c values are shown in table 5.24.3-1, accounting values for CA_66A-70A.

Table 5.24.3-1: ΔTIB,c for 4DL aggregation
	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c [dB]

	CA_29A-66A-66A-70A
	29
	N/A

	
	66
	0.5

	
	70
	0.5


The (RIB,c values are shown in table 5.24.3-2, accounting values for CA_66A-70A.

Table 5.24.3-2: ΔRIB,c for 4DL aggregation
	Inter-band CA Configuration
	E-UTRA Band
	ΔRIB,c [dB]

	CA_29A-66A-66A-70A
	29
	0

	
	66
	0

	
	70
	0


5.24.4
REFSENS requirements

As studied in CA_66A-70A, MSD requirement is not needed for CA_66A-70A. CA_29A-66A-66A-70A is similar in this sense, i.e. no MSD requirements are needed for CA_29A-66A-66A-70A.

5.25
CA_29A-66C-70A_BCS0

5.25.1
Channel bandwidths per operating band for CA

Table 5.25.1-1: 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_29-66-70
	29
	N/A
	717 MHz
	–
	728 MHz
	FDD

	
	66
	1710 MHz
	–
	1780 MHz
	2110 MHz
	–
	2200 MHz
	

	
	70
	1695 MHz
	–
	1710 MHz
	1995 MHz
	–
	2020 MHz
	


Table 5.25.1-2: E-UTRA CA configurations and bandwidth combination sets defined for CA_29A-66C-70A 

	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_29A-66C-70A
	29
	
	
	Yes
	Yes
	
	
	65
	0

	
	66
	See the CA_70C Bandwidth combination set 0 in Table 5.6A.1-1
	
	

	
	70
	
	
	Yes
	Yes
	Yes
	
	
	


Table 5.25.1-3: E-UTRA CA configurations and bandwidth combination sets defined for intra-band contiguous CA
	E-UTRA CA configuration
	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]
	Channel bandwidths for carrier [MHz]
	Channel bandwidths for carrier [MHz]
	
	

	CA_66C
	5
	20
	
	
	40
	0

	
	10
	15, 20
	
	
	
	

	
	15
	10, 15, 20
	
	
	
	

	
	20
	5, 15, 10, 20
	
	
	
	


5.25.2
UE co-existence studies

As studied in CA_29A-66A-70A, these are no harmonic issues for UE for CA_29A-66C-70A.

5.25.3
ΔTIB,c and ΔRIB,c values
The (TIB,c values are shown in table 5.25.3-1, accounting values for CA_66A-70A.

Table 5.25.3-1: ΔTIB,c for 4DL aggregation
	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c [dB]

	CA_29A-66C-70A
	29
	N/A

	
	66
	0.5

	
	70
	0.5


The (RIB,c values are shown in table 5.25.3-2, accounting values for CA_66A-70A.

Table 5.25.3-2: ΔRIB,c for 4DL aggregation
	Inter-band CA Configuration
	E-UTRA Band
	ΔRIB,c [dB]

	CA_29A-66C-70A
	29
	0

	
	66
	0

	
	70
	0


5.25.4
REFSENS requirements

As studied in CA_66A-70A, MSD requirement is not needed for CA_66A-70A. CA_29A-66C-70A is similar in this sense, i.e. no MSD requirements are needed for CA_29A-66C-70A.

5.26
CA_29A-66A-70C_BCS0
5.26.1
Channel bandwidths per operating band for CA

Table 5.26.1-1: 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_29-66-70
	29
	N/A
	717 MHz
	–
	728 MHz
	FDD

	
	66
	1710 MHz
	–
	1780 MHz
	2110 MHz
	–
	2200 MHz
	

	
	70
	1695 MHz
	–
	1710 MHz
	1995 MHz
	–
	2020 MHz
	


Table 5.26.1-2: E-UTRA CA configurations and bandwidth combination sets defined for CA_29A-66A-70C 

	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_29A-66A-70C
	29
	
	
	Yes
	Yes
	
	
	55
	0

	
	66
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	
	70
	See the CA_70C Bandwidth combination set 0 in Table 5.6A.1-1
	
	


Table 5.26.1-3: E-UTRA CA configurations and bandwidth combination sets defined for intra-band contiguous CA
	E-UTRA CA configuration
	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]
	Channel bandwidths for carrier [MHz]
	Channel bandwidths for carrier [MHz]
	
	

	CA_70C
	5
	20
	
	
	25
	0

	
	10
	15
	
	
	
	

	
	15
	10
	
	
	
	


5.26.2
UE co-existence studies

As studied in CA_29A-66A-70A, these are no harmonic issues for UE for CA_29A-66A-70C.

5.26.3
ΔTIB,c and ΔRIB,c values
The (TIB,c values are shown in table 5.26.3-1, accounting values for CA_66A-70A.

Table 5.26.3-1: ΔTIB,c for 4DL aggregation
	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c [dB]

	CA_29A-66A-70C
	29
	N/A

	
	66
	0.5

	
	70
	0.5


The (RIB,c values are shown in table 5.26.3-2, accounting values for CA_66A-70A.

Table 5.26.3-2: ΔRIB,c for 4DL aggregation
	Inter-band CA Configuration
	E-UTRA Band
	ΔRIB,c [dB]

	CA_29A-66A-70C
	29
	0

	
	66
	0

	
	70
	0


5.26.4
REFSENS requirements

As studied in CA_66A-70A, MSD requirement is not needed for CA_66A-70A. CA_29A-66A-70C is similar in this sense, i.e. no MSD requirements are needed for CA_29A-66A-70C.

5.27
CA_1A-3A-3A-19A_BCS0
5.27.1 
Channel bandwidths per operating band for CA

Table 5.27.1-1: Inter-band CA operating bands for CA_1A-3A-3A-19A
	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_1A-3A-3A-19A
	1
	1920 MHz
	–
	1980 MHz 
	2110 MHz
	–
	2170 MHz
	FDD

	
	3
	1710 MHz
	–
	1785 MHz
	1805 MHz
	–
	1880 MHz
	

	
	19
	830 MHz
	–
	845 MHz
	875 MHz
	–
	890 MHz
	


Table 5.27.1-2: E-UTRA CA configuration and bandwidth combination sets for CA_1A-3A-3A-19A
	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_1A-3A-3A-19A
	-
	1
	
	
	Yes
	Yes
	Yes
	Yes
	75
	0

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

	
	
	19
	
	
	Yes
	Yes
	Yes
	
	
	


5.27.2 
UE co-existence studies

UL/DL harmonics frequencies are shown in table 5.27.2-1 for CA_1A-3A-3A-19A.
Table 5.27.2-1: Impact of 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

	1
	1920
	1980
	2110
	2170
	3840
	3960
	5760
	5940
	4220
	4340
	6330
	6510

	3
	1710
	1785
	1805
	1880
	3420
	3570
	5130
	5355
	3610
	3760
	5415
	5640

	19
	830
	845
	875
	890
	1660
	1690
	2490
	2535
	1750
	1780
	2625
	2670


5.27.3 
∆TIB,c and ∆RIB,c values

For CA_1A-3A-3A-19A, the (TIB,c and (RIB,c values are shown in table 5.27.3-1 and in table 5.27.3-2. These values are the same as those of CA_1A-3A-19A specified in the latest TS 36.101.
Table 5.27.3-1: ΔTIB,c
	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c [dB]

	CA_1A-3A-3A-19A
	1
	0.3

	
	3
	0.3

	
	19
	0.3


i

Table 5.27.3-2: ΔRIB,c 

	Inter-band CA Configuration
	E-UTRA Band
	ΔRIB,c [dB]

	CA_1A-3A-3A-19A
	1
	0

	
	3
	0

	
	19
	0


5.27.4
MSD
For CA_1A-3A-3A-19A, values of MSD and sources of MSD are shown in Table 5.27.4-1 and 5.27.4-2. These values are the same as those of CA_1A-3A-19A specified in the latest TS 36.101.
Table 5.27.4-1: MSD analysis for CA_1A-3A-3A-19A
	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_1A-3A-3A-19A4
	1
	
	
	-100
	-97
	-95.2
	-94
	FDD

	
	
	
	
	-102.711
	-99.711
	-97.911
	-96.711
	

	
	3
	
	
	-94
	-91.5
	-90
	-89
	

	
	19
	
	
	-100
	-97
	-95.2
	
	

	CA_1A-3A-3A-19A5
	1
	
	
	-100
	-97
	-95.2
	-94
	FDD

	
	
	
	
	-102.711
	-99.711
	-97.911
	-96.711
	

	
	3
	
	
	-97
	-94
	-92.2
	-91
	

	
	
	
	
	-99.711
	-96.711
	-94.911
	-93.711
	

	
	19
	
	
	-100
	-97
	-95.2
	
	

	NOTE 4:
These requirements apply when the uplink is active in Band 1 and the separation between the lower edge of the uplink channel in Band 1 and the upper edge of the downlink channel in Band 3 is < 60 MHz. For each channel bandwidth in the Bands other than Band 1, the requirement applies regardless of channel bandwidth in Band 1.
NOTE 5:
These requirements apply when the uplink is active in Band 1 and the separation between the lower edge of the uplink channel in Band 1 and the upper edge of the downlink channel in Band 3 is ≥ 60 MHz. For each channel bandwidth in the Bands other than Band 1, the requirement applies regardless of channel bandwidth in Band 1.

NOTE 11:
Applicable only if operation with 4 antenna ports is supported in the band with carrier aggregation configured.


Table 5.27.4-2: Uplink configuration for CA_1A-3A-3A-19A
	E-UTRA Band / Channel bandwidth of the affected DL 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_1A-3A-3A-19A1, 2
	1
	
	
	25
	25
	25
	25
	FDD

	CA_1A-3A-3A-19A1, 3
	1
	
	
	25
	45
	45
	45
	FDD

	NOTE 1:
refers to the UL resource blocks shall be located as close as possible to the downlink channel in Band 3 but confined within the transmission bandwidth configuration for the channel bandwidth (Table 5.6-1) in the uplink channel in Band 1.

NOTE 2:
UL allocation when the separation between the lower edge of the uplink channel in Band 1 and the upper edge of the downlink channel in Band 3 is < 60 MHz
NOTE 3:
UL allocation when the separation between the lower edge of the uplink channel in Band 1 and the upper edge of the downlink channel in Band 3 is ≥ 60 MHz.


5.28
CA_1A-3A-3A-21A_BCS0
5.28.1
Channel bandwidths per operating band for CA
Table 5.28.1-1: Inter-band CA operating bands for CA_1A-3A-3A-21A
	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_1A-3A-3A-21A
	1
	1920 MHz
	–
	1980 MHz 
	2110 MHz
	–
	2170 MHz
	FDD

	
	3
	1710 MHz
	–
	1785 MHz
	1805 MHz
	–
	1880 MHz
	

	
	21
	1447.9 MHz
	–
	1462.9 MHz
	1495.9 MHz
	–
	1510.9 MHz
	


Table 5.28.1-2: E-UTRA CA configuration and bandwidth combination sets for CA_1A-3A-3A-21A
	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_1A-3A-3A-21A
	-
	1
	
	
	Yes
	Yes
	Yes
	Yes
	75
	0

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

	
	
	21
	
	
	Yes
	Yes
	Yes
	
	
	


5.28.2
UE co-existence studies

UL/DL harmonics frequencies are shown in table 5.28.2-1 for CA_1A-3A-3A-21A.
Table 5.28.2-1: Impact of 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

	1
	1920
	1980
	2110
	2170
	3840
	3960
	5760
	5940
	4220
	4340
	6330
	6510

	3
	1710
	1785
	1805
	1880
	3420
	3570
	5130
	5355
	3610
	3760
	5415
	5640

	21
	1447.9
	1462.9
	1495.9
	1510.9
	2895.8
	2925.8
	4343.7
	4388.7
	2991.8
	3021.8
	4487.7
	4532.7


5.28.3
∆TIB,c and ∆RIB,c values

For CA_1A-3A-3A-21A, the (TIB,c and (RIB,c values are shown in table 5.28.3-1 and in table 5.28.3-2. These values are the same as those of CA_1A-3A-21A specified in the latest TS 36.101.
Table 5.28.3-1: ΔTIB,c
	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c [dB]

	CA_1A-3A-3A-21A
	1
	0.3

	
	3
	0.8

	
	21
	0.9


i

Table 5.28.3-2: ΔRIB,c 

	Inter-band CA Configuration
	E-UTRA Band
	ΔRIB,c [dB]

	CA_1A-3A-3A-21A
	1
	0

	
	3
	0.3

	
	21
	0.5


5.28.4
REFSENS requirements
For CA_1A-3A-3A-21A, values of MSD and sources of MSD are shown in Table 5.28.4-1 and 5.28.4-2. These values are the same as those of CA_1A-3A-21A specified in the latest TS 36.101.
Table 5.28.4-1: MSD analysis for CA_1A-3A-3A-21A

	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_1A-3A-3A-21A4
	1
	
	
	-100
	-97
	-95.2
	-94
	FDD

	
	
	
	
	-102.711
	-99.711
	-97.911
	-96.711
	

	
	3
	
	
	-94
	-91.5
	-90
	-89
	

	
	21
	
	
	-100
	-97
	-95.2
	
	

	CA_1A-3A-3A-21A5
	1
	
	
	-100
	-97
	-95.2
	-94
	FDD

	
	
	
	
	-102.711
	-99.711
	-97.911
	-96.711
	

	
	3
	
	
	-97
	-94
	-92.2
	-91
	

	
	
	
	
	-99.711
	-96.711
	-94.911
	-93.711
	

	
	21
	
	
	-100
	-97
	-95.2
	
	

	NOTE 4:
These requirements apply when the uplink is active in Band 1 and the separation between the lower edge of the uplink channel in Band 1 and the upper edge of the downlink channel in Band 3 is < 60 MHz. For each channel bandwidth in the Bands other than Band 1, the requirement applies regardless of channel bandwidth in Band 1.
NOTE 5:
These requirements apply when the uplink is active in Band 1 and the separation between the lower edge of the uplink channel in Band 1 and the upper edge of the downlink channel in Band 3 is ≥ 60 MHz. For each channel bandwidth in the Bands other than Band 1, the requirement applies regardless of channel bandwidth in Band 1.

NOTE 11:
Applicable only if operation with 4 antenna ports is supported in the band with carrier aggregation configured.


Table 5.28.4-2: Uplink configuration for CA_1A-3A-3A-21A
	E-UTRA Band / Channel bandwidth of the affected DL 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_1A-3A-3A-21A1, 2
	1
	
	
	25
	25
	25
	25
	FDD

	CA_1A-3A-3A-21A1, 3
	1
	
	
	25
	45
	45
	45
	FDD

	NOTE 1:
refers to the UL resource blocks shall be located as close as possible to the downlink channel in Band 3 but confined within the transmission bandwidth configuration for the channel bandwidth (Table 5.6-1) in the uplink channel in Band 1.

NOTE 2:
UL allocation when the separation between the lower edge of the uplink channel in Band 1 and the upper edge of the downlink channel in Band 3 is < 60 MHz
NOTE 3:
UL allocation when the separation between the lower edge of the uplink channel in Band 1 and the upper edge of the downlink channel in Band 3 is ≥ 60 MHz.


5.29
CA_1A-3A-3A-42A_BCS0
5.29.1
Channel bandwidths per operating band for CA
Table 5.29.1-1: Inter-band CA operating bands for CA_1A-3A-3A-42A
	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_1A-3A-3A-42A
	1
	1920 MHz
	–
	1980 MHz 
	2110 MHz
	–
	2170 MHz
	FDD

	
	3
	1710 MHz
	–
	1785 MHz
	1805 MHz
	–
	1880 MHz
	

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


Table 5.29.1-2: E-UTRA CA configuration and bandwidth combination sets for CA_1A-3A-3A-42A
	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_1A-3A-3A-42A
	-
	1
	
	
	Yes
	Yes
	Yes
	Yes
	80
	0

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

	
	
	42
	
	
	Yes
	Yes
	Yes
	Yes
	
	


5.29.2
UE co-existence studies
UL/DL harmonics frequencies are shown in table 5.29.2-1 for CA_1A-3A-3A-42A.
Table 5.29.2-1: Impact of 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

	1
	1920
	1980
	2110
	2170
	3840
	3960
	5760
	5940
	4220
	4340
	6330
	6510

	3
	1710
	1785
	1805
	1880
	3420
	3570
	5130
	5355
	3610
	3760
	5415
	5640

	42
	3400
	3600
	3400
	3600
	6800
	7200
	10200
	10800
	6800
	7200
	10200
	10800


5.29.3
∆TIB,c and ∆RIB,c values
For CA_1A-3A-3A-42A, the (TIB,c and (RIB,c values are shown in table 5.29.3-1 and in table 5.29.3-2. These values are the same as those of CA_1A-3A-42A specified in the latest TS 36.101.
Table 5.29.3-1: ΔTIB,c
	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c [dB]

	CA_1A-3A-3A-42A
	1
	0.6

	
	3
	0.6

	
	42
	0.8


Table 5.29.3-2: ΔRIB,c 

	Inter-band CA Configuration
	E-UTRA Band
	ΔRIB,c [dB]

	CA_1A-3A-3A-42A
	1
	0.2

	
	3
	0.2

	
	42
	0.5


5.29.4
REFSENS requirements
For CA_1A-3A-3A-42A, values of MSD and sources of MSD are shown in Table 5.29.4-1 to 5.29.4-4. These values are the same as those of CA_1A-3A-42A specified in the latest TS 36.101.
Table 5.29.4-1: MSD analysis for CA_1A-3A-3A-42A (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_1A-3A-3A-42A9,10
	1
	
	
	-99.8 
	-96.8
	-95
	-93.8
	FDD

	
	
	
	
	-102.520
	-99.520
	-97.720
	-96.520
	

	
	3
	
	
	-96.8
	-93.8
	-92
	-90.8
	

	
	
	
	
	-99.520
	-96.520
	-94.720
	-93.520
	

	
	42
	
	
	-71.7
	-71.7
	-71.7
	-71.7
	TDD

	CA_1A-3A-3A-42A11
	1
	
	
	-99.8 
	-96.8
	-95
	-93.8
	FDD

	
	
	
	
	-102.520
	-99.520
	-97.720
	-96.520
	

	
	3
	
	
	-96.8
	-93.8
	-92
	-90.8
	

	
	
	
	
	-99.520
	-96.520
	-94.720
	-93.520
	

	
	42
	
	
	-97.1
	-94.7
	-93.2
	-92.5
	TDD

	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_1A-3A-42A, CA_1A-3A-3A-42A, CA_3A-19A-42A, CA_1A-3A-19A-42A and CA_3A-28A-41A-42A. FHD = 0MHz for CA_11A-28A.
NOTE 10:
The requirements should be verified for UL EARFCN of the aggressor (lower) band (superscript LB) such that [image: image45.wmf]ë
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NOTE 11:
The requirements are only applicable to channel bandwidths with a carrier frequency at [image: image49.wmf](
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are the channel bandwidths configured in the aggressor (lower) and victim (higher) bands in MHz, respectively.
NOTE 20:
Applicable only if operation with 4 antenna ports is supported in the band with carrier aggregation configured.


Table 5.29.4-2: Uplink configuration for CA_1A-3A-3A-42A (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_1A-3A-3A-42A
	3
	
	
	12
	25
	36
	50
	FDD


Table 5.29.4-3: MSD analysis for CA_1A-3A-3A-42A (exceptions due to close proximity of UL to DL channel)

	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_1A-3A-3A-42A4
	1
	
	
	-99.8
	-96.8
	-95
	-93.8
	FDD

	
	
	
	
	-102.511
	-99.511
	-97.711
	-96.511
	

	
	3
	
	
	-93.8
	-91.3
	-89.8
	-88.8
	

	
	42
	
	
	-98.5
	-95.5
	-93.7
	 -92.5
	TDD

	
	
	
	
	-100.711
	-97.711
	-95.911
	-94.711
	

	CA_1A-3A-3A-42A5
	1
	
	
	-99.8
	-96.8
	-95
	-93.8
	FDD

	
	
	
	
	-102.511
	-99.511
	-97.711
	-96.511
	

	
	3
	
	
	-96.8
	-93.8
	-92
	-90.8
	

	
	
	
	
	-99.511
	-96.511
	-94.711
	-93.511
	

	
	42
	
	
	-98.5
	-95.5
	-93.7
	-92.5
	TDD

	
	
	
	
	-100.711
	-97.711
	-95.911
	-94.711
	

	NOTE 4:
These requirements apply when the uplink is active in Band 1 and the separation between the lower edge of the uplink channel in Band 1 and the upper edge of the downlink channel in Band 3 is < 60 MHz. For each channel bandwidth in the Bands other than Band 1, the requirement applies regardless of channel bandwidth in Band 1.
NOTE 5:
These requirements apply when the uplink is active in Band 1 and the separation between the lower edge of the uplink channel in Band 1 and the upper edge of the downlink channel in Band 3 is ≥ 60 MHz. For each channel bandwidth in the Bands other than Band 1, the requirement applies regardless of channel bandwidth in Band 1.

NOTE 11:
Applicable only if operation with 4 antenna ports is supported in the band with carrier aggregation configured.


Table 5.29.4-4: Uplink configuration for CA_1A-3A-3A-42A (exceptions due to close proximity of UL to DL channel)

	E-UTRA Band / Channel bandwidth of the affected DL 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_1A-3A-3A-42A1, 2
	1
	
	
	25
	25
	25
	25
	FDD

	CA_1A-3A-3A-42A1, 3
	1
	
	
	25
	45
	45
	45
	FDD

	NOTE 1:
refers to the UL resource blocks shall be located as close as possible to the downlink channel in Band 3 but confined within the transmission bandwidth configuration for the channel bandwidth (Table 5.6-1) in the uplink channel in Band 1.

NOTE 2:
UL allocation when the separation between the lower edge of the uplink channel in Band 1 and the upper edge of the downlink channel in Band 3 is < 60 MHz
NOTE 3:
UL allocation when the separation between the lower edge of the uplink channel in Band 1 and the upper edge of the downlink channel in Band 3 is ≥ 60 MHz.


5.30
CA_3A-3A-19A-21A_BCS0
5.30.
Channel bandwidths per operating band for CA
Table 5.30.1-1: Inter-band CA operating bands for CA_3A-3A-19A-21A
	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_3A-3A-19A-21A
	3
	1710 MHz
	–
	1785 MHz
	1805 MHz
	–
	1880 MHz
	FDD

	
	19
	830 MHz
	–
	845 MHz
	875 MHz
	–
	890 MHz
	

	
	21
	1447.9 MHz
	–
	1462.9 MHz
	1495.9 MHz
	–
	1510.9 MHz
	


Table 5.30.1-2: E-UTRA CA configuration and bandwidth combination sets for CA_3A-3A-19A-21A
	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_3A-3A-19A-21A
	-
	3
	See CA_3A-3A Bandwidth Combination Set 0 in Table 5.6A.1-3
	70
	0

	
	
	19
	
	
	Yes
	Yes
	Yes
	
	
	

	
	
	21
	
	
	Yes
	Yes
	Yes
	
	
	


5.30.
UE co-existence studies
UL/DL harmonics frequencies are shown in table 5.30.2-1 for CA_3A-3A-19A-21A.
Table 5.30.2-1: Impact of 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

	3
	1710
	1785
	1805
	1880
	3420
	3570
	5130
	5355
	3610
	3760
	5415
	5640

	19
	830
	845
	875
	890
	1660
	1690
	2490
	2535
	1750
	1780
	2625
	2670

	21
	1447.9
	1462.9
	1495.9
	1510.9
	2895.8
	2925.8
	4343.7
	4388.7
	2991.8
	3021.8
	4487.7
	4532.7


5.30.3
∆TIB,c and ∆RIB,c values
For CA_3A-3A-19A-21A, the (TIB,c and (RIB,c values are shown in table 5.30.3-1 and in table 5.30.3-2. These values are the same as those of CA_3A-19A-21A specified in the latest TS 36.101.
Table 5.30.3-1: ΔTIB,c
	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c [dB]

	CA_3A-3A-19A-21A
	3
	0.8

	
	19
	0.3

	
	21
	0.9


i

Table 5.30.3-2: ΔRIB,c 

	Inter-band CA Configuration
	E-UTRA Band
	ΔRIB,c [dB]

	CA_3A-3A-19A-21A
	3
	0.3

	
	19
	0

	
	21
	0.5


5.30.4
REFSENS requirements
For CA_3A-3A-19A-21A, there is no MSD issue, which is the same as CA_3A-19A-21A specified in the latest TS 36.101. 
5.31
CA_3A-3A-42C_BCS0
5.31.1 
Channel bandwidths per operating band for CA
Table 5.31.1-1: Inter-band CA operating bands for CA_3A-3A-42C
	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_3A-3A-42C
	3
	1710 MHz
	–
	1785 MHz
	1805 MHz
	–
	1880 MHz
	FDD

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


Table 5.31.1-2: E-UTRA CA configuration and bandwidth combination sets for CA_3A-3A-42C
	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_3A-3A-42C
	-
	3
	See CA_3A-3A Bandwidth Combination Set 0 in Table 5.6A.1-3
	80
	0

	
	
	42
	See CA_42C Bandwidth Combination Set 0 in Table 5.6A.1-1
	
	


5.31.2 
UE co-existence studies

UL/DL harmonics frequencies are shown in table 5.31.2-1 for CA_3A-3A-42C.
Table 5.31.2-1: Impact of 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

	3
	1710
	1785
	1805
	1880
	3420
	3570
	5130
	5355
	3610
	3760
	5415
	5640

	42
	3400
	3600
	3400
	3600
	6800
	7200
	10200
	10800
	6800
	7200
	10200
	10800



5.31.3 
∆TIB,c and ∆RIB,c values

For CA_3A-3A-42C, the (TIB,c and (RIB,c values are shown in table 5.31.3-1 and in table 5.31.3-2. These values are the same as those of CA_3A-42A specified in the latest TS 36.101.
Table 5.31.3-1: ΔTIB,c
	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c [dB]

	CA_3A-3A-42C
	3
	0.6

	
	42
	0.8


Table 5.31.3-2: ΔRIB,c 

	Inter-band CA Configuration
	E-UTRA Band
	ΔRIB,c [dB]

	CA_3A-3A-42C
	3
	0.2

	
	42
	0.5


5.31.4
REFSENS requirements

For CA_3A-3A-42C, values of MSD and sources of MSD are shown in Table 5.31.4-1 and 5.31.4-2. These values are the same as those of CA_3A-42C specified in the latest TS 36.101.
Table 5.31.4-1: MSD analysis for CA_3A-3A-42C (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_3A-3A-42C9,10
	3
	
	
	-96.8
	-93.8
	-92
	-90.8
	FDD

	
	
	
	
	-99.520
	-96.520
	-94.720
	-93.520
	

	
	42
	
	
	-71.7
	-71.7
	-71.7
	-71.7
	TDD

	CA_3A-3A-42C11
	3
	
	
	-96.8
	-93.8
	-92
	-90.8
	FDD

	
	
	
	
	-99.520
	-96.520
	-94.720
	-93.520
	

	
	42
	
	
	-97.1
	-94.7
	-93.2
	-92.5
	TDD

	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_1A-3A-42A, CA_3A-3A-42C, CA_3A-19A-42A, CA_1A-3A-19A-42A and CA_3A-28A-41A-42A. FHD = 0MHz for CA_11A-28A.
NOTE 10:
The requirements should be verified for UL EARFCN of the aggressor (lower) band (superscript LB) such that [image: image54.wmf]ë
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NOTE 11:
The requirements are only applicable to channel bandwidths with a carrier frequency at [image: image58.wmf](
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are the channel bandwidths configured in the aggressor (lower) and victim (higher) bands in MHz, respectively.
NOTE 20:
Applicable only if operation with 4 antenna ports is supported in the band with carrier aggregation configured.


Table 5.31.4-2: Uplink configuration for CA_3A-3A-42C (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_3A-3A-42C
	3
	
	
	12
	25
	36
	50
	FDD


5.32
CA_1A-42A-42C_BCS0
5.32.1
Channel bandwidths per operating band for CA
Table 5.32.1-1: Inter-band CA operating bands for CA_1A-42A-42C
	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_1A-42A-42C
	1
	1920 MHz
	–
	1980 MHz
	2110 MHz
	–
	2170 MHz
	FDD

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


Table 5.32.1-2: E-UTRA CA configuration and bandwidth combination sets for CA_1A-42A-42C
	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_1A-42A-42C
	-
	1
	
	
	Yes
	Yes
	Yes
	Yes
	80
	0

	
	
	42
	See CA_42A-42C Bandwidth Combination Set 0 in Table 5.6A.1-3 of TS36.101
	
	


5.32.2
UE co-existence studies
UL/DL harmonics frequencies are shown in table 5.32.2-1 for CA_1A-42A-42C.
Table 5.32.2-1: Impact of 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

	1
	1920
	1980
	2110
	2170
	3840
	3960
	5760
	5940
	4220
	4340
	6330
	6510

	42
	3400
	3600
	3400
	3600
	6800
	7200
	10200
	10800
	6800
	7200
	10200
	10800


5.32.3
∆TIB and ∆RIB values
For CA_1A-42A-42C, the (TIB,c and (RIB,c values are shown in table 5.32.3-1 and in table 5.32.3-2. These values are the same as those of CA_1A-42A specified in the latest TS 36.101.
Table 5.32.3-1: ΔTIB,c
	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c [dB]

	CA_1A-42A-42C
	1
	0.3

	
	42
	0.8


i

Table 5.32.3-2: ΔRIB,c
	Inter-band CA Configuration
	E-UTRA Band
	ΔRIB,c [dB]

	CA_1A-42A-42C
	1
	0

	
	42
	0.5


5.32.4
REFSENS requirements
No MSD issue can be found on this CA_1A-42A-42C combination, as is the case in CA_1A-42A specified in the latest TS 36.101.
5.33
CA_1A-42D_BCS0
5.33.1
Channel bandwidths per operating band for CA
Table 5.33.1-1: Inter-band CA operating bands for CA_1A-42D
	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_1A-42D
	1
	1920 MHz
	–
	1980 MHz
	2110 MHz
	–
	2170 MHz
	FDD

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


Table 5.33.1-2: E-UTRA CA configuration and bandwidth combination sets for CA_1A-42D
	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_1A-42D
	-
	1
	
	
	Yes
	Yes
	Yes
	Yes
	80
	0

	
	
	42
	See CA_42D Bandwidth Combination Set 0 in Table 5.6A.1-3 of TS36.101
	
	


5.33.2
UE co-existence studies
UL/DL harmonics frequencies are shown in table 5.33.2-1 for CA_1A-42D.
Table 5.33.2-1: Impact of 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

	1
	1920
	1980
	2110
	2170
	3840
	3960
	5760
	5940
	4220
	4340
	6330
	6510

	42
	3400
	3600
	3400
	3600
	6800
	7200
	10200
	10800
	6800
	7200
	10200
	10800


5.33.3
∆TIB and ∆RIB values
For CA_1A-42D, the (TIB,c and (RIB,c values are shown in table 5.33.3-1 and in table 5.33.3-2. These values are the same as those of CA_1A-42A specified in the latest TS 36.101.
Table 5.33.3-1: ΔTIB,c
	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c [dB]

	CA_1A-42D
	1
	0.3

	
	42
	0.8


i

Table 5.33.3-2: ΔRIB,c
	Inter-band CA Configuration
	E-UTRA Band
	ΔRIB,c [dB]

	CA_1A-42D
	1
	0

	
	42
	0.5


5.33.4
REFSENS requirements
No MSD issue can be found on this CA_1A-42D combination, as is the case in CA_1A-42A specified in the latest TS 36.101.
5.34
CA_3A-42A-42C_BCS0
5.34.1
Channel bandwidths per operating band for CA
Table 5.34.1-1: Inter-band CA operating bands for CA_3A-42A-42C
	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_3A-42A-42C
	3
	1710 MHz
	–
	1785 MHz
	1805 MHz
	–
	1880 MHz
	FDD

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


Table 5.34.1-2: E-UTRA CA configuration and bandwidth combination sets for CA_3A-42A-42C
	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_3A-42A-42C
	-
	3
	
	
	Yes
	Yes
	Yes
	Yes
	80
	0

	
	
	42
	See CA_42A-42C Bandwidth Combination Set 0 in Table 5.6A.1-3 of TS36.101
	
	


5.34.2
UE co-existence studies
UL/DL harmonics frequencies are shown in table 5.34.2-1 for CA_3A-42A-42C.
Table 5.34.2-1: Impact of 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

	3
	1710
	1785
	1805
	1880
	3420
	3570
	5130
	5355
	3610
	3760
	5415
	5640

	42
	3400
	3600
	3400
	3600
	6800
	7200
	10200
	10800
	6800
	7200
	10200
	10800


5.34.3
∆TIB and ∆RIB values
For CA_3A-42A-42C, the (TIB,c and (RIB,c values are shown in table 5.34.3-1 and in table 5.34.3-2. These values are the same as those of CA_3A-42A specified in the latest TS 36.101.
Table 5.34.3-1: ΔTIB,c
	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c [dB]

	CA_3A-42A-42C
	3
	0.6

	
	42
	0.8


i

Table 5.34.3-2: ΔRIB,c
	Inter-band CA Configuration
	E-UTRA Band
	ΔRIB,c [dB]

	CA_3A-42A-42C
	3
	0.2

	
	42
	0.5


5.34.4
REFSENS requirements
For CA_3A-42A-42C, values of MSD and sources of MSD are shown in Table 5.34.4-1 and 5.34.4-2. These values are the same as those of CA_3A-42A specified in the latest TS 36.101.
Table 5.34.4-1: MSD analysis for CA_3A-42A-42C
	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-42A-42C9,10
	3
	
	
	-96.8
	-93.8
	-92
	-90.8
	FDD

	
	
	
	
	-99.520
	-96.520
	-94.720
	-93.520
	

	
	42
	
	
	-71.7
	-71.7
	-71.7
	-71.7
	TDD

	CA_3A-42A-42C11
	3
	
	
	-96.8
	-93.8
	-92
	-90.8
	FDD

	
	
	
	
	-99.520
	-96.520
	-94.720
	-93.520
	

	
	42
	
	
	-97.1
	-94.7
	-93.2
	-92.5
	TDD

	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-42A-42C, CA_1A-3A-42A, CA_3A-3A-42C, CA_3A-19A-42A, CA_1A-3A-19A-42A and CA_3A-28A-41A-42A. FHD = 0MHz for CA_11A-28A.
NOTE 10:
The requirements should be verified for UL EARFCN of the aggressor (lower) band (superscript LB) such that [image: image63.wmf]ë
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The requirements are only applicable to channel bandwidths with a carrier frequency at [image: image67.wmf](
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NOTE 20:
Applicable only if operation with 4 antenna ports is supported in the band with carrier aggregation configured.


Table 5.34.4-2: Uplink configuration for CA_3A-42A-42C
	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_3A-42A-42C
	3
	
	
	12
	25
	36
	50
	FDD


5.35
CA_3A-42D_BCS0
5.35.1
Channel bandwidths per operating band for CA
Table 5.35.1-1: Inter-band CA operating bands for CA_3A-42D
	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_3A-42D
	3
	1710 MHz
	–
	1785 MHz
	1805 MHz
	–
	1880 MHz
	FDD

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


Table 5.35.1-2: E-UTRA CA configuration and bandwidth combination sets for CA_3A-42D
	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_3A-42D
	-
	3
	
	
	Yes
	Yes
	Yes
	Yes
	80
	0

	
	
	42
	See CA_42D Bandwidth Combination Set 0 in Table 5.6A.1-3 of TS36.101
	
	


5.35.2
UE co-existence studies
UL/DL harmonics frequencies are shown in table 5.35.2-1 for CA_3A-42D.
Table 5.35.2-1: Impact of 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

	3
	1710
	1785
	1805
	1880
	3420
	3570
	5130
	5355
	3610
	3760
	5415
	5640

	42
	3400
	3600
	3400
	3600
	6800
	7200
	10200
	10800
	6800
	7200
	10200
	10800


5.35.3
∆TIB and ∆RIB values
For CA_3A-42D, the (TIB,c and (RIB,c values are shown in table 5.35.3-1 and in table 5.35.3-2. These values are the same as those of CA_3A-42A specified in the latest TS 36.101.
Table 5.35.3-1: ΔTIB,c
	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c [dB]

	CA_3A-42D
	3
	0.6

	
	42
	0.8


i

Table 5.35.3-2: ΔRIB,c
	Inter-band CA Configuration
	E-UTRA Band
	ΔRIB,c [dB]

	CA_3A-42D
	3
	0.2

	
	42
	0.5


5.35.4
REFSENS requirements
For CA_3A-42D, values of MSD and sources of MSD are shown in Table 5.35.4-1 and 5.35.4-2. These values are the same as those of CA_3A-42A specified in the latest TS 36.101.
Table 5.35.4-1: MSD analysis for CA_3A-42D
	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-42D9,10
	3
	
	
	-96.8
	-93.8
	-92
	-90.8
	FDD

	
	
	
	
	-99.520
	-96.520
	-94.720
	-93.520
	

	
	42
	
	
	-71.7
	-71.7
	-71.7
	-71.7
	TDD

	CA_3A-42D11
	3
	
	
	-96.8
	-93.8
	-92
	-90.8
	FDD

	
	
	
	
	-99.520
	-96.520
	-94.720
	-93.520
	

	
	42
	
	
	-97.1
	-94.7
	-93.2
	-92.5
	TDD

	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-42D, CA_1A-3A-42A, CA_3A-3A-42C, CA_3A-19A-42A, CA_1A-3A-19A-42A and CA_3A-28A-41A-42A. FHD = 0MHz for CA_11A-28A.
NOTE 10:
The requirements should be verified for UL EARFCN of the aggressor (lower) band (superscript LB) such that [image: image72.wmf]ë
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NOTE 11:
The requirements are only applicable to channel bandwidths with a carrier frequency at [image: image76.wmf](
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are the channel bandwidths configured in the aggressor (lower) and victim (higher) bands in MHz, respectively.
NOTE 20:
Applicable only if operation with 4 antenna ports is supported in the band with carrier aggregation configured.


Table 5.35.4-2: Uplink configuration for CA_3A-42D
	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_3A-42D
	3
	
	
	12
	25
	36
	50
	FDD


5.36
CA_3A-7C-28A_BCS1
5.36.1
Operating bands for CA

Table 5.36.1-1: 4DL 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_3-7-28
	3
	1710 MHz
	–
	1785 MHz
	1805 MHz
	–
	1880 MHz
	FDD

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

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


5.36.2
Channel bandwidths per operating band for CA

Table 5.36.2-1: Supported E-UTRA bandwidths per CA configuration for 4DL inter-band CA

	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_3A-7C-28A
	3
	
	
	
	Yes
	Yes
	Yes
	80
	1

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

	
	28
	
	
	
	Yes
	Yes
	Yes
	
	


Table 5.36.2-2: Supported E-UTRA bandwidths of CA_7C configuration 

	E-UTRA CA configuration / Bandwidth combination set

	E-UTRA CA configuration
	Component carriers in order of increasing carrier frequency
	Maximum aggregated 
bandwidth [MHz]
	Bandwidth combination set

	
	Allowed channel bandwidths for carrier [MHz]
	Allowed channel bandwidths for carrier [MHz]
	
	

	CA_7C
	10
	20
	40
	1

	
	15
	15, 20
	
	

	
	20
	10, 15, 20
	
	


5.36.3
Co-existence studies
Table 5.36.3-3 summarizes frequency ranges where harmonics occur due to Band 3, Band 7 and Band 28 CA with 1 UL. 

Table 5.36.3-3: Impact of 1 UL Harmonic Interference

	 
	 
	 
	2nd  Harmonic
	3rd  Harmonic

	Band
	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
	3420
	3570
	5130
	5355

	7
	2500
	2570
	5000
	5140
	7500
	7710

	28
	703
	748
	1406
	1496
	2109
	2244


It can be seen from Table 5.36.3-3 that there is no harmonic interference for CA_3A-7C-28A towards own receive bands.
5.36.4
∆TIB,c and ∆RIB,c values
For four simultaneous DLs and one UL of Band 3, Band 7 and Band 28 for 1UL/4DL CA_3A-7C-28A, the (TIB,c and (RIB,c  values are shown in table 5.36.4-1 and  table 5.36.4-2, respectively. 
Table 5.36.4-1: ΔTIB,c for 4DL aggregation
	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c  [dB]

	CA_3A-7C-28A
	3
	0.5

	
	7
	0.5

	
	28
	0.3



Table 5.36.4-2: ΔRIB,c for 4DL aggregation
	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c  [dB]

	CA_3A-7C-28A
	3
	0

	
	7
	0

	
	28
	0


5.37
CA_7C-66A-66A_BCS0
5.37.1
Operating bands for CA

Table 5.37.1-1: 4DL 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_7-66
	7
	2500 MHz
	–
	2570 MHz
	2620 MHz
	–
	2690 MHz
	FDD

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


5.37.2
Channel bandwidths per operating band for CA

Table 5.37.2-1: Supported E-UTRA bandwidths per CA configuration for 4DL 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_7C-66A-66A
	7
	See CA_7C Bandwidth Combination Set 1 in Table 5.6A.1-1
	 

80
	 

 0

	
	66
	See CA_66A-66A Bandwidth Combination Set 0 in Table 5.6A.1-3
	
	


Table 5.37.2-2: Supported E-UTRA bandwidths of CA_7C configuration 

	E-UTRA CA configuration / Bandwidth combination set

	E-UTRA CA configuration
	Component carriers in order of increasing carrier frequency
	Maximum aggregated 
bandwidth [MHz]
	Bandwidth combination set

	
	Allowed channel bandwidths for carrier [MHz]
	Allowed channel bandwidths for carrier [MHz]
	
	

	CA_7C
	10
	20
	40
	1

	
	15
	15, 20
	
	

	
	20
	10, 15, 20
	
	


eTable 5.37.2-3: Supported E-UTRA bandwidths of CA_66A-66A configuration 

	E-UTRA CA configuration / Bandwidth combination set

	E-UTRA CA configuration
	Component carriers in order of increasing carrier frequency
	Maximum aggregated 
bandwidth [MHz]
	Bandwidth combination set

	
	Allowed channel bandwidths for carrier [MHz]
	Allowed channel bandwidths for carrier [MHz]
	
	

	CA_66A-66A
	5,10,15,20
	5,10,15,20
	40
	0


5.37.3
Co-existence studies
Table 5.37.3-3 summarizes frequency ranges where harmonics occur due to Band 7 and Band 66 CA with 1 UL. 

Table 5.37.3-3: Impact of 1 UL Harmonic Interference

	 
	 
	 
	2nd  Harmonic
	3rd  Harmonic

	Band
	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
	5000
	5140
	7500
	7710

	66
	1710
	1780
	3420
	3560
	5130
	5340


It can be seen from Table 5.37.3-3 that there is no harmonic interference for CA_7C-66A-66A towards own receive bands.
5.37.4
∆TIB,c and ∆RIB,c values
For four simultaneous DLs and one UL of Band 7 and Band 66 for 1UL/4DL CA_7C-66A-66A, the (TIB,c and (RIB,c  values are shown in table 5.37.4-1 and  table 5.37.4-2, respectively.
Table 5.37.4-1: ΔTIB,c for 4DL aggregation
	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c  [dB]

	CA_7C-66A-66A
	7
	0.5

	
	66
	0.5


Table 5.37.4-2: ΔRIB,c for 4DL aggregation
	Inter-band CA Configuration
	E-UTRA Band
	ΔRIB  [dB]

	CA_7C-66A-66A
	7
	0.5

	
	66
	0.5


5.38
CA_2A-13A-46C_BCS0
5.38.1
Operating bands for CA

Table 5.38.1-1: 3DL 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_2-13-46
	2
	1850 MHz
	–
	1910 MHz
	1930 MHz
	–
	1990 MHz
	FDD

	
	13
	777 MHz
	–
	787 MHz 
	746 MHz
	–
	756 MHz
	FDD

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


5.38.2
Channel bandwidths per operating band for CA

Table 5.38.2-1: Supported E-UTRA bandwidths per CA configuration for 4DL 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-13A-46C
	2
	
	
	Yes
	Yes
	Yes
	Yes
	70
	0

	
	13
	
	
	Yes
	Yes
	
	
	
	

	
	46
	See CA_46C Bandwidth Combination Set 0 in Table 5.6A.1-1 of TS36.101
	
	


5.38.3
Co-existence studies
Table 5.38.3-3 summarizes frequency ranges where harmonics occur due to Band 2, Band 13 and Band 46 CA with 1 UL. 

Table 5.38.3-3: Impact of 1 UL Harmonic Interference

	
	
	
	2nd Harmonic
	3rd Harmonic
	7th harmonic

	Band
	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
	3700
	3820
	5550
	5730
	
	

	13
	777
	787
	1554
	1574
	2331
	2361
	5439
	5509

	46
	5150
	5925
	10300
	11850
	15450
	17775
	
	


It can be seen from Table 5.38.3-3 for CA_2A-13A-46C that there is the 3rd harmonic interterference from band 2 uplink towards band 46 downlink and the 7th harmonic interference from band 13 uplink towards band 46 downlink.
5.38.4
∆TIB,c and ∆RIB,c values
For three simultaneous DLs and one UL of Band 2, Band 13 and Band 46 for 1UL/4DL CA_2A-13A-46C, the (TIB,c and (RIB,c values are shown in Table 5.38.4-1 and Table 5.38.4-2, respectively.
Table 5.38.4-1: ΔTIB,c for 4DL aggregation
	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c [dB]

	CA_2A-13A-46C
	2
	0.3

	
	13
	0.3


Table 5.38.4-2: ΔRIB,c for 4DL aggregation
	Inter-band CA Configuration
	E-UTRA Band
	ΔRIB,c [dB]

	CA_2A-13A-46C
	2
	0

	
	13
	0

	
	46
	0



5.38.5
REFSENS requirements

Reference sensitivity for CA_2A-13A-46C are specified in Table 5.38.5-1 for the uplink configuration specified in Table 7.3.1-2 and Table 7.3.1A-0eC of TS36.101. The exclusion zones for band 46 due to harmonics are specified in Table 7.3.1A-0eC of TS36.101.
Table 5.38.5-1: 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_2A-13A-46C
	2
	
	
	-98
	-95
	-93.2
	-92
	FDD

	
	13
	
	
	-97
	-94
	
	
	

	
	46
	
	
	
	
	
	-90
	TDD


5.39
CA_3C-20A-28A_BCS0
5.39.1
Operating bands for CA

Table 5.39.1-1: 3DL 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_3-20-28
	3
	1710 MHz
	–
	1785 MHz
	1805 MHz
	–
	1880 MHz
	FDD

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

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


5.39.2
Channel bandwidths per operating band for CA

Table 5.39.2-1: Supported E-UTRA bandwidths per CA configuration for 3DL 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_3C-20A-28A
	3
	See CA_3C Bandwidth Combination Set 0 in Table 5.6A.1-1 of TS36.101
	80
	0

	
	20
	
	
	
	Yes
	Yes
	Yes
	
	

	
	28
	
	
	Yes
	Yes
	Yes
	Yes
	
	


5.39.3
Co-existence studies
Table 5.39.3-3 summarizes frequency ranges where harmonics occur due to Band 3, Band 20 and Band 28 CA with 1 UL. 

Table 5.39.3-3: Impact of 1 UL Harmonic Interference

	
	
	
	2nd Harmonic
	3rd Harmonic

	Band
	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
	3420
	3575
	5130
	5355

	20
	832
	862
	1664
	1724
	2496
	2586

	28
	703
	748
	1406
	1496
	2109
	2244


It can be seen from Table 5.39.3-3 for CA_3C-20A-28A that there is no harmonic interterference from low bands to the high band receiver band.
5.39.4
∆TIB,c and ∆RIB,c values
For three simultaneous DLs and one UL of Band 3, Band 20 and Band 28 for 1UL/4DL CA_3C-20A-28A, the (TIB,c and (RIB,c values are shown in table 5.39.4-1 and table 5.39.4-2, respectively, which are the same as CA_3A-20A-28A.
Table 5.39.4-1: ΔTIB,c for 4DL aggregation
	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c [dB]

	CA_3C-20A-28A
	3
	0.3

	
	20
	0.5

	
	28
	0.5


Table 5.39.4-2: ΔRIB,c for 4DL aggregation
	Inter-band CA Configuration
	E-UTRA Band
	ΔRIB,c [dB]

	CA_3C-20A-28A
	3
	0

	
	20
	0.1

	
	28
	0.1


5.39.5
Out-of-band blocking

For a UE supporting CA_3C-20A-28A, the out-of-band blocking requirements for Band 20 and Band 28 apply with FDL_low given by the lower limit of the restricted operating frequency range in Band 28 and FDL_high by Band 20, where FDL_low and FDL_high are specified in Table 5.5A-2 of TS36.101.

5.40
CA_13A-46C-66A_BCS0
5.40.1
Operating bands for CA

Table 5.40.1-1: 3DL 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_13-46-66
	13
	777 MHz
	–
	787 MHz
	746 MHz
	–
	756 MHz
	FDD

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

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


5.40.2
Channel bandwidths per operating band for CA

Table 5.40.2-1: Supported E-UTRA bandwidths per CA configuration for 4DL 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_13A-46C-66A
	13
	
	
	Yes
	Yes
	
	
	70
	0

	
	46
	See CA_46C Bandwidth Combination Set 0 in Table 5.6A.1-1 of TS36.101
	
	

	
	66
	
	
	Yes
	Yes
	Yes
	Yes
	
	


5.40.3
Co-existence studies
Table 5.40.3-3 summarizes frequency ranges where harmonics occur due to Band 13, Band 46 and Band 66 CA with 1 UL. 

Table 5.40.3-3: Impact of 1 UL Harmonic Interference

	
	
	
	2nd Harmonic
	3rd Harmonic
	7th harmonic

	Band
	UL Low Band Edge
	UL 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

	13
	777
	787
	1554
	1574
	2331
	2361
	5493
	5509

	46
	5150
	5925
	10300
	11850
	15450
	17775
	
	

	66
	1710
	1786
	3420
	3572
	5130
	5358
	
	


It can be seen from Table 5.40.3-3 for CA_13A-46C-66A that there is 3rd harmonic interterference from band 66 uplink towards band 46 downlink and the 7th harmonic interference from band 13 uplink toward band 46 downlink.
5.40.4
∆TIB,c and ∆RIB,c values
For three simultaneous DLs and one UL of Band 13, Band 46 and Band 66 for 1UL/4DL CA_13A-46C-66A, the (TIB,c and (RIB,c values are shown in Table 5.40.4-1 and Table 5.40.4-2, respectively.
Table 5.40.4-1: ΔTIB,c for 4DL aggregation
	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c [dB]

	CA_13A-46C-66A
	13
	0.3

	
	66
	0.3


Table 5.40.4-2: ΔRIB,c for 4DL aggregation
	Inter-band CA Configuration
	E-UTRA Band
	ΔRIB,c [dB]

	CA_13A-46C-66A
	13
	0

	
	46
	0

	
	66
	0


5.40.5
REFSENS requirements

Reference sensitivity for CA_13A-46C-66A are specified in Table 5.40.5-1 for the uplink configuration specified in Table 7.3.1-2 and Table 7.3.1A-0eC of TS36.101. The exclusion zones for band 46 due to harmonics are specified in Table 7.3.1A-0eC of TS36.101.
Table 5.40.5-1: 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_13A-46C-66A
	13
	
	
	-97
	-94
	
	
	FDD

	
	46
	
	
	
	
	
	-90
	TDD

	
	66
	
	
	-99.5
	-96.5
	-94.7
	-93.5
	FDD


5.41
CA_1A-3C-20A_BCS0

5.41.1
Operating bands for CA
Table 5.41.1-1: 4DL 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_1-3-20
	1
	1920 MHz
	–
	1980 MHz
	2110 MHz
	–
	2170 MHz
	FDD

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

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


5.41.2
Channel bandwidths per operating band for CA

Table 5.41.2-1: Supported E-UTRA bandwidths per CA configuration for 4DL inter-band CA
	CA operating / Channel bandwidth
	Maximum aggregated bandwidth

[MHz]
	Bandwidth Combination Set

	CA Configuration
	E-UTRA Bands
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	
	

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

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

	
	20
	
	
	Yes
	Yes
	Yes
	Yes
	
	


NOTE: 
For the UE that signals support of any bandwidth combination set for carrier aggregation, the UE shall support all single carrier bandwidths for the constituent bands as defined in Table 5.6.1-1 of TS 36.101 when operating in single carrier mode.
5.41.3
Co-existence studies
The 2nd and 3rd harmonics products caused in the UE by transmitting CA_1A-3C-20A_BCS0 carriers are derived in the constituent 2DL and 3DL CAs.
5.41.4
∆TIB,c and ∆RIB,c values
For 4DL/1UL CA_4DL_1A-3C-20A _1UL_BCS0, the (TIB,c and (RIB,c  values are shown in table 5.41.4-1 and table 5.41.4-2, respectively.
Table 5.41.4-1: ΔTIB,c for 4DL aggregation
	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c  [dB]

	CA_1A-3C-20A
	1
	0.3

	
	3
	0.3

	
	20
	0.3


Table 5.41.4-2: ΔRIB,c for 4DL aggregation
	Inter-band CA Configuration
	E-UTRA Band
	ΔRIB,c  [dB]

	CA_1A-3C-20A
	1
	0

	
	3
	0

	
	20
	0


5.41.5
REFSENS requirements
For the REFSENS of 4DL/1UL CA_4DL_1A-3C-20A_1UL_BCS0, the requirements are shown in table 5.41.5-1 with the uplink configuration in table 5.41.5-2.
Table 5.41.5-1 : Reference sensitivity for carrier aggregation QPSK PREFSENS, CA (exceptions for two bands)

	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_1A-3C-20A 4
	1
	
	
	-100
	-97
	-95.2
	-94
	FDD

	
	
	
	
	-102.711
	-99.711
	-97.911
	-96.711
	

	
	3
	
	
	-94
	-91.5
	-90
	-89
	

	
	20
	
	
	-97
	-94
	-91.2
	-90
	

	
	
	
	
	-99.711
	-96.711
	-93.911
	-92.711
	

	CA_1A-3C-20A 5
	1
	
	
	-100
	-97
	-95.2
	-94
	FDD

	
	
	
	
	-102.711
	-99.711
	-97.911
	-96.711
	

	
	3
	
	
	-97
	-94
	-92.2
	-91
	

	
	
	
	
	-99.711
	-96.711
	-94.911
	-93.711
	

	
	20
	
	
	-97
	-94
	-91.2
	-90
	

	
	
	
	
	-99.711
	-96.711
	-93.911
	-92.711
	

	NOTE 4:
These requirements apply when the uplink is active in Band 1 and the separation between the lower edge of the uplink channel in Band 1 and the upper edge of the downlink channel in Band 3 is < 60 MHz. For each channel bandwidth in Band 3, the requirement applies regardless of channel bandwidth in Band 1.
NOTE 5:
These requirements apply when the uplink is active in Band 1 and the separation between the lower edge of the uplink channel in Band 1 and the upper edge of the downlink channel in Band 3 is ≥ 60 MHz. For each channel bandwidth in Band 3, the requirement applies regardless of channel bandwidth in Band 1.

NOTE 11:
Applicable only if operation with 4 antenna ports is supported in the band with carrier aggregation configured.



Table 5.41.5-2: Uplink configuration for reference sensitivity
	E-UTRA Band / Channel bandwidth / NRB / Duplex mode

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

	CA_1A-3C-20A1, 2
	1
	
	
	25
	25
	25
	25
	FDD

	CA_1A-3C-20A1, 3
	1
	
	
	25
	45
	45
	45
	FDD

	NOTE 1:
refers to the UL resource blocks shall be located as close as possible to the downlink channel in Band 3 but confined within the transmission bandwidth configuration for the channel bandwidth (Table 5.6-1) in the uplink channel in Band 1.

NOTE 2:
UL allocation when the separation between the lower edge of the uplink channel in Band 1 and the upper edge of the downlink channel in Band 3 is < 60 MHz
NOTE 3:
UL allocation when the separation between the lower edge of the uplink channel in Band 1 and the upper edge of the downlink channel in Band 3 is ≥ 60 MHz.


5.42
CA_1A-3A-8A-38A_BCS0

5.42.1
Operating bands for CA

Table 5.42.1-1: 4DL 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_1-3-8-38
	1
	1920 MHz
	–
	1980 MHz
	2110 MHz
	–
	2170 MHz
	FDD

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

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

	
	38
	2570 MHz
	–
	2620 MHz
	2570 MHz
	–
	2620 MHz
	TDD


5.42.2
Channel bandwidths per operating band for CA

Table 5.42.2-1: Supported E-UTRA bandwidths per CA configuration for 4DL inter-band CA
	CA operating / Channel bandwidth
	Maximum aggregated bandwidth

[MHz]
	Bandwidth Combination Set

	CA Configuration
	E-UTRA Bands
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	
	

	CA_1A-3A-8A-38A
	1
	
	
	Yes
	Yes
	Yes
	Yes
	70
	0

	
	3
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	
	8
	
	
	Yes
	Yes
	
	
	
	

	
	38
	
	
	Yes
	Yes
	Yes
	Yes
	
	


NOTE: 
For the UE that signals support of any bandwidth combination set for carrier aggregation, the UE shall support all single carrier bandwidths for the constituent bands as defined in Table 5.6.1-1 of TS 36.101 when operating in single carrier mode.
5.42.3
Co-existence studies
The 2nd and 3rd harmonics products caused in the UE by transmitting CA_1A-3A-8A-38A_BCS0 carriers are derived in the constituent 2DL and 3DL CAs.
5.42.4
∆TIB,c and ∆RIB,c values
For 4DL/1UL CA_4DL_1A-3A-8A-38A_1UL_BCS0, the (TIB,c and (RIB,c  values are shown in table 5.42.4-1 and table 5.42.4-2, respectively. The combination of CA_1A-3A-38A is based on high/high architecture for which the TIB is 0.5 dB and RIB is 0 dB. The framework can be with triplexer. Band 8 is a low band combined by this triplexer and therefore is specified with TIB of 0.3 dB.
Table 5.42.4-1: ΔTIB,c for 4DL aggregation
	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c  [dB]

	CA_1A-3A-8A-38A
	1
	0.5

	
	3
	0.5

	
	8
	0.3

	
	38
	0.5


Table 5.42.4-2: ΔRIB,c for 4DL aggregation
	Inter-band CA Configuration
	E-UTRA Band
	ΔRIB,c  [dB]

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

	
	3
	0

	
	8
	0

	
	38
	0


5.42.5
REFSENS requirements

REFSENS requirements are defined in table 5.42.5-1 for inclusion in TS36.101 table 7.3.1A-0a, and in Table 5.42.5-2 for inclusion in TS36.101 Table 7.3.1A-0bD1, and in table 5.42.5-3 for inclusion in TS36.101 table Table 7.3.1A-0bD2.

Table 5.42.5-1: 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_1A-3A-8A-38A4
	1
	
	
	N/A
	N/A
	N/A
	N/A
	FDD

	
	3
	
	
	N/A
	N/A
	N/A
	N/A
	

	
	8
	
	
	N/A
	N/A
	
	
	

	
	38
	
	
	N/A
	N/A
	N/A
	N/A
	TDD

	NOTE 4:
No requirements apply when there is at least one individual RE within the uplink transmission bandwidth of the low band for which the 2nd transmitter harmonic is within the downlink transmission bandwidth of the high band. The reference sensitivity is only verified when this is not the case (the requirements specified in clause 7.3.1 apply unless otherwise specified).




Table 5.42.5-2: Reference sensitivity for carrier aggregation QPSK PREFSENS, CA (exceptions for four bands due to close proximity of UL to DL channel)

	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_1A-3A-8A-38A
	1
	
	
	-100
	-97
	-95.2
	-94
	FDD

	
	34,9
	
	
	-94
	-91.5
	-90
	-89
	

	
	35
	
	
	-97
	-94
	-92.2
	-91
	

	
	8
	
	
	-97
	-94
	
	
	

	
	38
	
	
	-100
	-97
	-95.2
	-94
	TDD

	NOTE 4:
These requirements apply when the uplink is active in Band 1 and the separation between the lower edge of the uplink channel in Band 1 and the upper edge of the downlink channel in Band 3 is < 60 MHz. For each channel bandwidth in the bands other than Band 1, the requirement applies regardless of channel bandwidth in Band 1.
NOTE 5:
These requirements apply when the uplink is active in Band 1 and the separation between the lower edge of the uplink channel in Band 1 and the upper edge of the downlink channel in Band 3 is ≥ 60 MHz. For each channel bandwidth in the bands other than Band 1, the requirement applies regardless of channel bandwidth in Band 1. 

NOTE 9:
Applicable for the operations with 2 or 4 antenna ports supported in the band with carrier aggregation configured.


Table 5.42.5-3: Uplink configuration for the low band (exceptions for four bands due to close proximity of UL to DL channel)

	E-UTRA Band / Channel bandwidth of the affected DL 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_1A-3A-8A-38A
	11,2
	
	
	25
	25
	25
	25
	FDD

	
	11,3
	
	
	25
	45
	45
	45
	

	NOTE 1:
refers to the UL resource blocks shall be located as close as possible to the downlink channel in Band 3 but confined within the transmission bandwidth configuration for the channel bandwidth (Table 5.6-1) in the uplink channel in Band 1.

NOTE 2:
UL allocation when the separation between the lower edge of the uplink channel in Band 1 and the upper edge of the downlink channel in Band 3 is < 60 MHz
NOTE 3:
UL allocation when the separation between the lower edge of the uplink channel in Band 1 and the upper edge of the downlink channel in Band 3 is ≥ 60 MHz.


5.43
CA_1A-7A-40C_BCS0

5.43.1
Operating bands for CA

Table 5.43.1-1: 4DL 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_1-7-40
	1
	1920 MHz
	–
	1980 MHz
	2110 MHz
	–
	2170 MHz
	FDD

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

	
	40
	2300 MHz
	–
	2400 MHz
	2300 MHz
	–
	2400 MHz
	TDD


5.43.2
Channel bandwidths per operating band for CA

Table 5.43.2-1: Supported E-UTRA bandwidths per CA configuration for 4DL inter-band CA
	CA operating / Channel bandwidth
	Maximum aggregated bandwidth

[MHz]
	Bandwidth Combination Set

	CA Configuration
	E-UTRA Bands
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	
	

	CA_1A-7A-40C
	1
	
	
	Yes
	Yes
	Yes
	Yes
	80
	0

	
	7
	
	
	
	Yes
	Yes
	Yes
	
	

	
	40
	See CA_40C Bandwidth combination set 1 in Table 5.6A.1-1
	
	


NOTE: 
For the UE that signals support of any bandwidth combination set for carrier aggregation, the UE shall support all single carrier bandwidths for the constituent bands as defined in Table 5.6.1-1 of TS 36.101 when operating in single carrier mode.
5.43.3
Co-existence studies
The 2nd and 3rd harmonics products caused in the UE by transmitting CA_1A-7A-40C_BCS0 carriers are derived in the constituent 2DL and 3DL CAs.
5.43.4
∆TIB,c and ∆RIB,c values
For 4DL/1UL CA_4DL_1A-7A-40C _1UL_BCS0, the (TIB,c and (RIB,c  values are shown in table 5.43.4-1 and table 5.43.4-2, respectively.
Table 5.43.4-1: ΔTIB,c for 4DL aggregation
	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c  [dB]

	CA_1A-7A-40C
	1
	0.6

	
	7
	0.8

	
	40
	0.9


Table 5.43.4-2: ΔRIB,c for 4DL aggregation
	Inter-band CA Configuration
	E-UTRA Band
	ΔRIB,c  [dB]

	CA_1A-7A-40C
	1
	0

	
	7
	0.3

	
	40
	0.8


5.43.5
REFSENS requirements
For the REFSENS of 4DL/1UL CA_4DL_1A-7A-40C_1UL_BCS0, the requirements are shown in table 5.43.5-1 with the uplink configuration in table 5.43.5-2.
Table 5.43.5-1 : Reference sensitivity for carrier aggregation QPSK PREFSENS, CA (exceptions for two bands)

	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_1A-7A-40C 
	1
	
	
	-100
	-97
	-95.2
	-94
	FDD

	
	
	
	
	-102.711
	-99.711
	-97.911
	-96.711
	

	
	7
	
	
	
	-94.7
	-92.9
	-91.7
	

	
	
	
	
	
	-97.411
	-95.611
	-94.411
	

	
	40
	
	
	-92.6
	-90.5
	-89.2
	-88.1
	TDD

	CA_1A-7A-40C 
	1
	
	
	-100
	-97
	-95.2
	-94
	FDD

	
	
	
	
	-102.711
	-99.711
	-97.911
	-96.711
	

	
	7
	
	
	
	-94.7
	-92.9
	-91.7
	

	
	
	
	
	
	-97.411
	-95.611
	-94.411
	

	
	40
	
	
	-96
	-93.3
	-91.7
	-90.6
	TDD

	CA_1A-7A-40C
	1
	
	
	-91.7
	-89.5
	-87.9
	-86.9
	FDD

	
	7
	
	
	
	-94
	-92.4
	-91.2
	

	
	40
	
	
	-99.2
	-96.2
	-94.4
	-93.2
	TDD

	NOTE 11:
Applicable only if operation with 4 antenna ports is supported in the band with carrier aggregation configured.



Table 5.43.5-2: Uplink configuration for reference sensitivity
	E-UTRA Band / Channel bandwidth / NRB / Duplex mode

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

	CA_1A-7A-40C
	1
	
	
	25 
	50 
	75
	100
	FDD

	
	7
	
	
	25 
	50 
	75
	751
	FDD

	
	40
	
	
	25
	50
	75 
	100 
	TDD

	NOTE 1:
refers to the UL resource blocks shall be located as close as possible to the downlink channel in Band 3 but confined within the transmission bandwidth configuration for the channel bandwidth (Table 5.6-1) in the uplink channel in Band 1.




5.44
CA_1A-7A-8A-40A_BCS0

5.44.1
Operating bands for CA

Table 5.44.1-1: 4DL 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_1-7-8-40
	1
	1920 MHz
	–
	1980 MHz
	2110 MHz
	–
	2170 MHz
	FDD

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

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

	
	40
	2300 MHz
	–
	2400 MHz
	2300 MHz
	–
	2400 MHz
	TDD


5.44.2
Channel bandwidths per operating band for CA

Table 5.44.2-1: Supported E-UTRA bandwidths per CA configuration for 4DL inter-band CA
	CA operating / Channel bandwidth
	Maximum aggregated bandwidth

[MHz]
	Bandwidth Combination Set

	CA Configuration
	E-UTRA Bands
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	
	

	CA_1A-7A-8A-40A
	1
	
	
	Yes
	Yes
	Yes
	Yes
	70
	0

	
	7
	
	
	
	Yes
	Yes
	Yes
	
	

	
	8
	
	
	Yes
	Yes
	
	
	
	

	
	40
	
	
	Yes
	Yes
	Yes
	Yes
	
	


NOTE: 
For the UE that signals support of any bandwidth combination set for carrier aggregation, the UE shall support all single carrier bandwidths for the constituent bands as defined in Table 5.6.1-1 of TS 36.101 when operating in single carrier mode.
5.44.3
Co-existence studies
The 2nd and 3rd harmonics products caused in the UE by transmitting CA_1A-7A-8A-40A_BCS0 carriers are derived in the constituent 2DL and 3DL CAs.
5.44.4
∆TIB,c and ∆RIB,c values
For 4DL/1UL CA_4DL_1A-7A-8A-40A _1UL_BCS0, the (TIB,c and (RIB,c  values are shown in table 5.44.4-1 and table 5.44.4-2, respectively. The combination of CA_1A-7A-40A is a high/high/high combination. The framework can be with triplexer to isolate the Band1 and Band 7+40. Band 8 is a low band combined by this triplexer and therefore is specified with TIB of 0.3 dB. However, due to the 3rd harmonic of Band 8 fall into Band 7, thus a trap filter is used for Band 8, the TIB of 0.6 dB and RIB of 0.2 dB are reused for Band 8 from CA_7A-8A.
Table 5.44.4-1: ΔTIB,c for 4DL aggregation
	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c  [dB]

	CA_1A-7A-8A-40A
	1
	0.6

	
	7
	0.8

	
	8
	0.6

	
	40
	0.9


Table 5.44.4-2: ΔRIB,c for 4DL aggregation
	Inter-band CA Configuration
	E-UTRA Band
	ΔRIB,c  [dB]

	CA_1A-7A-8A-40A
	1
	0

	
	7
	0.3

	
	8
	0.2

	
	40
	0.8


5.44.5
REFSENS requirements

REFSENS requirements are defined in table 5.44.5-1 for inclusion in TS36.101 table 7.3.1A-0a, and in Table 5.44.5-2 for inclusion in TS36.101 Table 7.3.1A-0b for harmonic issue.
REFSENS requirements are defined in table 5.44.5-3 for inclusion in TS36.101 table 7.3.1A-0bE, and in Table 5.44.5-4 for inclusion in TS36.101 Table 7.3.1A-0bF for cross band isolation issues.
Table 5.44.5-1: 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_1A-7A-8A-40A5,6
	1
	
	
	-100
	-97
	-95.2
	-94
	FDD

	
	733
	
	
	
	-87.1
	-86.7
	-86.4
	

	
	8
	
	
	-96.8
	-93.8
	
	
	

	
	40
	
	
	-99.2
	-96.2
	-94.4
	-93.2
	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: image81.wmf]ë
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NOTE 33:
Applicable for the operations with 2 or 4 antenna ports supported in the band with carrier aggregation configured.


Table 5.44.5-2: 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_1A-7A-8A-40A
	8
	
	
	8
	16
	25
	25
	FDD


Table 5.44.5-3: Reference sensitivity for carrier aggregation QPSK PREFSENS, CA (exceptions due to cross band isolation issues of TDD and FDD bands)

	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_1A-7A-8A-40A
	1
	
	
	-100
	-97
	-95.2
	-94
	FDD
	1

	
	7
	
	
	
	-94.7
	-92.9
	-91.7
	
	

	
	8
	
	
	-96.8
	-93.8
	
	
	
	

	
	4019
	
	
	-92.6
	-90.5
	-89.2
	-88.1
	TDD
	

	CA_1A-7A-8A-40A
	1
	
	
	-100
	-97
	-95.2
	-94
	FDD
	7

	
	7
	
	
	
	-94.7
	-92.9
	-91.7
	
	

	
	8
	
	
	-96.8
	-93.8
	
	
	
	

	
	4019
	
	
	-96
	-93.3
	-91.7
	-90.6
	TDD
	

	CA_1A-7A-8A-40A
	119
	
	
	-91.7
	-89.5
	-87.9
	-86.9
	FDD
	40

	
	719
	
	
	
	-94
	-92.4
	-91.2
	
	

	
	8
	
	
	-96.8
	-93.8
	
	
	
	

	
	40
	
	
	-99.2
	-96.2
	-94.4
	-93.2
	TDD
	

	NOTE 19:
Applicable for the operations with 2 or 4 antenna ports supported in the band with carrier aggregation configured.



Table 5.44.5-4: Uplink configuration for reference sensitivity (exceptions due to cross band isolation issues of TDD and FDD bands)
	E-UTRA Band / Channel bandwidth of the affected DL band / NRB / Duplex mode

	EUTRA CA Configuration
	E-UTRA Band
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	Duplex Mode

	CA_1A-7A-8A-40A
	1
	
	
	25 
	50 
	75
	100
	FDD

	
	7
	
	
	25 
	50 
	75
	751
	FDD

	
	40
	
	
	25
	50
	75 
	100 
	TDD

	NOTE 1:
1 refers to the UL resource blocks shall be located as close as possible to the downlink operating band but confined within the transmission bandwidth configuration for the channel bandwidth (Table 5.6-1).



5.45
CA_1A-8A-40C_BCS0

5.45.1
Operating bands for CA

Table 5.45.1-1: 4DL 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_1-8-40
	1
	1920 MHz
	–
	1980 MHz
	2110 MHz
	–
	2170 MHz
	FDD

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

	
	40
	2300 MHz
	–
	2400 MHz
	2300 MHz
	–
	2400 MHz
	TDD


5.45.2
Channel bandwidths per operating band for CA

Table 5.45.2-1: Supported E-UTRA bandwidths per CA configuration for 4DL inter-band CA
	CA operating / Channel bandwidth
	Maximum aggregated bandwidth

[MHz]
	Bandwidth Combination Set

	CA Configuration
	E-UTRA Bands
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	
	

	CA_1A-8A-40C
	1
	
	
	Yes
	Yes
	Yes
	Yes
	70
	0

	
	8
	
	
	Yes
	Yes
	
	
	
	

	
	40
	See CA_40C Bandwidth combination set 1 in Table 5.6A.1-1
	
	


NOTE: 
For the UE that signals support of any bandwidth combination set for carrier aggregation, the UE shall support all single carrier bandwidths for the constituent bands as defined in Table 5.6.1-1 of TS 36.101 when operating in single carrier mode.
5.45.3
Co-existence studies
The 2nd and 3rd harmonics products caused in the UE by transmitting CA_1A-8A-40C_BCS0 carriers are derived in the constituent 2DL and 3DL CAs.
5.45.4
∆TIB,c and ∆RIB,c values
For 4DL/1UL CA_4DL_1A-8A-40C _1UL_BCS0, the (TIB,c and (RIB,c  values are shown in table 5.45.4-1 and table 5.45.4-2, respectively.
Table 5.45.4-1: ΔTIB,c for 4DL aggregation
	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c  [dB]

	CA_1A-8A-40C
	1
	0.5

	
	8
	0.3

	
	40
	0.5


Table 5.45.4-2: ΔRIB,c for 4DL aggregation
	Inter-band CA Configuration
	E-UTRA Band
	ΔRIB,c  [dB]

	CA_1A-8A-40C
	1
	0

	
	8
	0

	
	40
	0


5.45.5
REFSENS requirements
For the REFSENS of 4DL/1UL CA_4DL_1A-8A-40C_1UL_BCS0, the requirements are shown in table 5.45.5-1 with the uplink configuration in table 5.45.5-2.
Table 5.45.5-1 : Reference sensitivity for carrier aggregation QPSK PREFSENS, CA (exceptions for two bands)

	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_1A-8A-40C 
	1
	
	
	-100
	-97
	-95.2
	-94
	FDD

	
	
	
	
	-102.711
	-99.711
	-97.911
	-96.711
	

	
	8
	
	-99.2
	-97
	-94
	
	
	

	
	40
	
	
	[-93.4]
	-91.9
	-90.4
	-89.4
	TDD

	CA_1A-8A-40C
	1
	
	
	-91.7
	[-89.5]
	[-87.9]
	[-86.9]
	FDD

	
	8
	
	-99.2
	-97
	-94
	
	
	

	
	40
	
	
	-100
	-97
	-95.2
	-94
	TDD

	NOTE 11:
Applicable only if operation with 4 antenna ports is supported in the band with carrier aggregation configured.



Table 5.45.5-2: Uplink configuration for reference sensitivity
	E-UTRA Band / Channel bandwidth / NRB / Duplex mode

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

	CA_1A-8A-40C
	1
	
	
	25
	50
	75
	100
	FDD

	
	40
	
	
	25
	50
	75 
	100 
	TDD


5.46
CA_7A-8A-40C_BCS0

5.46.1
Operating bands for CA

Table 5.46.1-1: 4DL 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_7-8-40
	7
	2500 MHz
	–
	2570 MHz
	2620 MHz
	–
	2690 MHz
	FDD

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

	
	40
	2300 MHz
	–
	2400 MHz
	2300 MHz
	–
	2400 MHz
	TDD


5.46.2
Channel bandwidths per operating band for CA

Table 5.46.2-1: Supported E-UTRA bandwidths per CA configuration for 4DL inter-band CA
	CA operating / Channel bandwidth
	Maximum aggregated bandwidth

[MHz]
	Bandwidth Combination Set

	CA Configuration
	E-UTRA Bands
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	
	

	CA_7A-8A-40C
	7
	
	
	Yes
	Yes
	Yes
	Yes
	70
	0

	
	8
	
	
	Yes
	Yes
	
	
	
	

	
	40
	See CA_40C Bandwidth combination set 1 in Table 5.6A.1-1
	
	


NOTE: 
For the UE that signals support of any bandwidth combination set for carrier aggregation, the UE shall support all single carrier bandwidths for the constituent bands as defined in Table 5.6.1-1 of TS 36.101 when operating in single carrier mode.
5.46.3
Co-existence studies
The 2nd and 3rd harmonics products caused in the UE by transmitting CA_7A-8A-40C_BCS0 carriers are derived in the constituent 2DL and 3DL CAs.
5.46.4
∆TIB,c and ∆RIB,c values
For 4DL/1UL CA_4DL_7A-8A-40C _1UL_BCS0, the (TIB,c and (RIB,c  values are shown in table 5.46.4-1 and table 5.46.4-2, respectively.
Table 5.46.4-1: ΔTIB,c for 4DL aggregation
	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c  [dB]

	CA_7A-8A-40C
	7
	0.5

	
	8
	0.6

	
	40
	0.6


Table 5.46.4-2: ΔRIB,c for 4DL aggregation
	Inter-band CA Configuration
	E-UTRA Band
	ΔRIB,c  [dB]

	CA_7A-8A-40C
	7
	0

	
	8
	0.2

	
	40
	0.5


5.46.5
REFSENS requirements
For 4DL/1UL CA_4DL_7A-8A-40C _1UL_BCS0, the REFSENS values are shown in table 5.46.5-1 and the uplink configurations are shown in table 5.46.5-2, respectively
Table 5.46.5-1: Reference sensitivity for carrier aggregation QPSK PREFSENS, CA (exceptions due to cross band isolation issues of TDD and FDD bands)
	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_7A-8A-40A

CA_7A-8A-40C
	7
	
	
	-98
	-95
	-93.2
	-92
	FDD
	7

	
	8
	
	
	-96.8
	-93.8
	
	
	FDD
	

	
	4019
	
	
	-96.3
	-93.6
	-92
	-90.9
	TDD
	

	
	719
	
	
	-88
	-87.4
	-87
	-86.7
	FDD
	8

	
	8
	
	
	-96.8
	-93.8
	
	
	FDD
	

	
	40
	
	
	-99.5
	-96.5
	-94.7
	-93.5
	TDD
	

	
	719
	
	
	-97.1
	-94.3
	-92.7
	-91.5
	FDD
	40

	
	8
	
	
	-96.8
	-93.8
	
	
	FDD
	

	
	40
	
	
	-99.5
	-96.5
	-94.7
	-93.5
	TDD
	

	NOTE 19:
Applicable for the operations with 2 or 4 antenna ports supported in the band with carrier aggregation configured.


Table 5.46.5-2: Uplink configuration for reference sensitivity (exceptions due to cross band isolation issues of TDD and FDD bands)
	E-UTRA Band / Channel bandwidth of the affected DL band / NRB / Duplex mode

	EUTRA CA Configuration
	E-UTRA Band
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	Duplex Mode

	CA_7A-8A-40A

CA_7A-8A-40C
	7
	
	
	25 
	50 
	75
	751
	FDD

	
	8
	
	
	8
	16
	
	
	

	
	40
	
	
	25
	50 
	75 
	100 
	TDD

	NOTE 1:
1 refers to the UL resource blocks shall be located as close as possible to the downlink operating band but confined within the transmission bandwidth configuration for the channel bandwidth (Table 5.6-1).



5.47
CA_7A-40D_BCS0

5.47.1
Operating bands for CA

Table 5.47.1-1: 4DL 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_7-40
	7
	2500 MHz
	–
	2570 MHz
	2620 MHz
	–
	2690 MHz
	FDD

	
	40
	2300 MHz
	–
	2400 MHz
	2300 MHz
	–
	2400 MHz
	TDD


5.47.2
Channel bandwidths per operating band for CA

Table 5.47.2-1: Supported E-UTRA bandwidths per CA configuration for 4DL inter-band CA
	CA operating / Channel bandwidth
	Maximum aggregated bandwidth

[MHz]
	Bandwidth Combination Set

	CA Configuration
	E-UTRA Bands
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	
	

	CA_7A-40D
	7
	
	
	Yes
	Yes
	Yes
	Yes
	80
	0

	
	40
	See CA_40D Bandwidth combination set 0 at Table 5.6A.1-1 of 36.101
	
	


NOTE: 
For the UE that signals support of any bandwidth combination set for carrier aggregation, the UE shall support all single carrier bandwidths for the constituent bands as defined in Table 5.6.1-1 of TS 36.101 when operating in single carrier mode.
5.47.3
Co-existence studies
The 2nd and 3rd harmonics products caused in the UE by transmitting CA_7A-40D_BCS0 carriers are derived in the constituent 2DL and 3DL CAs.
5.47.4
∆TIB,c and ∆RIB,c values
For 4DL/1UL CA_4DL_7A-40D_1UL_BCS0, the (TIB,c and (RIB,c  values are shown in table 5.47.4-1 and table 5.47.4-2, respectively.
Table 5.47.4-1: ΔTIB,c for 4DL aggregation
	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c  [dB]

	CA_7A-40D
	7
	0.5

	
	40
	[0.6]


Table 5.47.4-2: ΔRIB,c for 4DL aggregation
	Inter-band CA Configuration
	E-UTRA Band
	ΔRIB,c  [dB]

	CA_7A-40D
	7
	0

	
	40
	0.5


5.47.5
REFSENS requirements
For the REFSENS of 4DL/1UL CA_4DL_7A-40D_1UL_BCS0, the requirements are shown in table 5.47.5-1 with the uplink configuration in table 5.47.5-2.
Table 5.47.5-1 : Reference sensitivity for carrier aggregation QPSK PREFSENS, CA (exceptions for two bands)

	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-40D
	7
	
	
	-98
	-95
	-93.2
	-92
	FDD

	
	
	
	
	-100.711
	-97.711
	-95.911
	-94.711
	

	
	40
	
	
	-96.3
	-93.6
	-92
	-90.9
	TDD

	CA_7A-40D
	7
	
	
	-97.1
	-94.3
	-92.7
	-91.5
	FDD

	
	40
	
	
	-99.5
	-96.5
	-94.7
	-93.5
	TDD

	NOTE 11:
Applicable only if operation with 4 antenna ports is supported in the band with carrier aggregation configured.



Table 5.47.5-2: Uplink configuration for reference sensitivity
	E-UTRA Band / Channel bandwidth / NRB / Duplex mode

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

	CA_7A-40D
	7
	
	
	25 
	50 
	75
	751
	FDD

	
	40
	
	
	25
	50 
	75 
	100 
	TDD

	NOTE 1:
refers to the UL resource blocks shall be located as close as possible to the downlink channel in Band 3 but confined within the transmission bandwidth configuration for the channel bandwidth (Table 5.6-1) in the uplink channel in Band 1.




5.48
CA_4DL_3A-7A-8A-20A_1UL_BCS0
5.48.3
ΔTIB,c and ΔRIB,c values

For the UE that supports CA_3A-7A-8A-20A with uplink assigned to one E-UTRA band, the ΔTIB,c is defined for applicable bands in Table 5.48.3-1:
Table 5.48.3-1: ΔTIB,c
	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c  [dB]

	CA_3A-7A-8A-20A
	3
	0.5

	
	7
	0.5

	
	8
	0.4

	
	20
	0.4


For the UE that supports CA_3A-8A-20A with uplink assigned to one E-UTRA band, the ΔRIB,c is defined for applicable bands in Table 5.48.3-2:
Table 5.48.3-2: ΔRIB,c
	Inter-band CA Configuration
	E-UTRA Band
	ΔRIB  [dB]

	CA_3A-7A-8A-20A
	3
	0

	
	7
	0

	
	8
	0

	
	20
	0


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_3A-7A-8A-20A4
	3
	
	
	N/A
	N/A
	N/A
	N/A
	FDD

	
	7
	
	
	
	N/A
	N/A
	N/A
	

	
	8
	
	
	N/A
	N/A
	
	
	

	
	20
	
	
	N/A
	N/A
	N/A
	N/A
	

	NOTE 4:
No requirements apply when there is at least one individual RE within the uplink transmission bandwidth of the low band for which the 2nd transmitter harmonic is within the downlink transmission bandwidth of the high band. The reference sensitivity is only verified when this is not the case (the requirements specified in clause 7.3.1 apply).


5.49
CA_4DL_3A-7C-20A_1UL_BCS0
5.49.1
Channel bandwidths per operating band for CA
Table 5.49.1-1: 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_3A-7C-20A
	3
	
	
	Yes
	Yes
	Yes
	Yes
	80
	0

	
	7
	See TS 36.101 CA_7C in table 5.6A.1-1, BCS 1
	
	

	
	7
	
	
	

	
	20
	
	
	Yes
	Yes
	Yes
	Yes
	
	


5.49.2
Co-existence studies
The 2nd and 3rd harmonic and IMD products caused in the BS by transmitting CA_3A-7C-20A follow from those derived for the constituent 2DL and 3DL CA fall-back modes.
5.49.3
ΔTIB,c and ΔRIB,c values

For the UE which supports CA_3A-7C-20A the ΔTIB,c and ΔRIB,c are defined for applicable bands in Table 5.49.3-1 and 5.49.3-2 respectively. Values are aligned with values in CA_3A-7A-20A.
	Table 5.49.3-1: ΔTIB,c for 3DLs aggregation

Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c [dB]

	CA_3A-7C-20A
	3
	0.5

	
	7
	0.5

	
	20
	0.3


Table 5.49.3-2: ΔRIB,c for 3DLs aggregation

	Inter-band CA Configuration
	E-UTRA Band
	ΔRIB,c [dB]

	CA_3A-7C-20A
	3
	0

	
	7
	0

	
	20
	0


5.50
CA_4DL_48A-48A-66A-66A_1UL_BCS0
5.50.1
Channel bandwidths per operating band for CA

Table 5.50.1-1: 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_48A-48A-66A-66A
	48
	See CA_48A-48A Bandwidth combination set 0 in the Table 5.6A.1-3
	80
	0

	
	66
	See CA_66A-66A Bandwidth Combination Set 0 in Table 5.6A.1-3
	
	


5.50.2
Co-existence studies

Table 5.50.2-1 summarizes frequency ranges where harmonics occur due to Band 48 and Band 66 CA with 1 UL. 

Table 5.50.2-1: Impact of 1 UL Harmonic Interference

	
	
	
	2nd Harmonic
	3rd Harmonic
	4th harmonic

	Band
	UL Low Band Edge
	UL 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
	7100
	7400
	10650
	11100
	-
	-

	66
	1710
	1780
	3420
	3560
	5130
	5340
	-
	-


It can be seen from Table 5.50.2
-1 for CA_48A-48A-66A-66A that there is 2nd harmonic interference from band 66 uplink towards band 48 downlink.
5.50.3
ΔTIB,c and ΔRIB,c values
Table 5.50.3-1: ΔTIB,c for 4DL aggregation

	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c [dB]

	CA_48A-48A-66A-66A
	48
	0.8

	
	66
	0.6


Table 5.50.3-2: ΔRIB,c for 4DL aggregation

	Inter-band CA Configuration
	E-UTRA Band
	ΔRIB,c [dB]

	CA_48A-48A-66A-66A
	48
	0.5

	
	66
	0.2


5.50.4
REFSENS requirements

Updates needed to Table 7.3.1A-0a in TS 36.101 shown in Table 5.50.4-1.
Table 5.50.4-1: 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_48A-48A-66A-66A 9,10
	48
	
	
	-71.7
	-71.7
	-71.7
	-71.7
	TDD

	
	66
	
	
	-99.3
	-96.3
	-94.5
	-93.2
	FDD

	CA_48A-48A-66A-66A 11
	48
	
	
	-97.1
	-94.7
	-93.2
	-92.5
	TDD

	
	66
	
	
	-99.3
	-96.3
	-94.5
	-93.2
	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-42A, 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_48A-66A-66A, CA_48A-66B , CA_48A-66C, CA_48A-48A-66A-66A . CA_1A-3A-19A-42A, CA_3A-7A-20A-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 
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Updates needed to 7.3.1A-0b in TS 36.101 shown in Table 5.50.4-2.
Table 5.50.4-2: 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_48A-48A-66A-66A
	66
	
	
	12
	25
	36
	50
	FDD


5.51
CA_4DL_48A-48A-66B_1UL_BCS0
5.51.1
Channel bandwidths per operating band for CA

Table 5.51.1-1: 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_48A-48A-66B
	48
	See CA_48A-48A Bandwidth combination set 0 in the Table 5.6A.1-3
	60
	0

	
	66
	See CA_66B Bandwidth combination set 0 in Table 5.6A.1-1
	
	


5.51.2
Co-existence studies

Table 5.51.2-1 summarizes frequency ranges where harmonics occur due to Band 48 and Band 66 CA with 1 UL. 

Table 5.51.2-1: Impact of 1 UL Harmonic Interference

	
	
	
	2nd Harmonic
	3rd Harmonic
	4th harmonic

	Band
	UL Low Band Edge
	UL 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
	7100
	7400
	10650
	11100
	-
	-

	66
	1710
	1780
	3420
	3560
	5130
	5340
	-
	-


It can be seen from Table 5.51.2-1 for CA_48A-48A-66B that there is 2nd harmonic interference from band 66 uplink towards band 48 downlink.
5.51.3
ΔTIB,c and ΔRIB,c values
Table 5.51.3-1: ΔTIB,c for 4DL aggregation

	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c [dB]

	CA_48A-48A-66B
	48
	0.8

	
	66
	0.6


Table 5.51.3-2: ΔRIB,c for 4DL aggregation

	Inter-band CA Configuration
	E-UTRA Band
	ΔRIB,c [dB]

	CA_48A-48A-66B
	48
	0.5

	
	66
	0.2


5.51.4
REFSENS requirements

Updates needed to Table 7.3.1A-0a in TS 36.101 shown in Table 5.51.4-1.
Table 5.51.4-1: 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_48A-48A-66B 9,10
	48
	
	
	-71.7
	-71.7
	-71.7
	-71.7
	TDD

	
	66
	
	
	-99.3
	-96.3
	-94.5
	-93.2
	FDD

	CA_48A-48A-66B 11
	48
	
	
	-97.1
	-94.7
	-93.2
	-92.5
	TDD

	
	66
	
	
	-99.3
	-96.3
	-94.5
	-93.2
	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-42A, 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_48A-66A-66A, CA_48A-66B , CA_48A-66C, CA_48A-48A-66B . CA_1A-3A-19A-42A, CA_3A-7A-20A-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 
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The requirements are only applicable to channel bandwidths with a carrier frequency at 
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Updates needed to 7.3.1A-0b in TS 36.101 shown in Table 5.51.4-2.
Table 5.51.4-2: 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_48A-48A-66B
	66
	
	
	12
	25
	36
	50
	FDD


5.52
CA_4DL_48A-48A-66C_1UL_BCS0
5.52.1
Channel bandwidths per operating band for CA

Table 5.52.1-1: 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_48A-48A-66C
	48
	See CA_48A-48A Bandwidth combination set 0 in the Table 5.6A.1-3
	80
	0

	
	66
	See CA_66C Bandwidth Combination Set 0 in Table 5.6A.1-1
	
	


5.52.2
Co-existence studies

Table 5.52.2-1 summarizes frequency ranges where harmonics occur due to Band 48 and Band 66 CA with 1 UL. 

Table 5.52.2-1: Impact of 1 UL Harmonic Interference

	
	
	
	2nd Harmonic
	3rd Harmonic
	4th harmonic

	Band
	UL Low Band Edge
	UL 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
	7100
	7400
	10650
	11100
	-
	-

	66
	1710
	1780
	3420
	3560
	5130
	5340
	-
	-


It can be seen from Table 5.52.2-1 for CA_48A-48A-66C that there is 2nd harmonic interference from band 66 uplink towards band 48 downlink.
5.52.3
ΔTIB,c and ΔRIB,c values
Table 5.52.3-1: ΔTIB,c for 4DL aggregation

	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c [dB]

	CA_48A-48A-66C
	48
	0.8

	
	66
	0.6


Table 5.52.3-2: ΔRIB,c for 4DL aggregation

	Inter-band CA Configuration
	E-UTRA Band
	ΔRIB,c [dB]

	CA_48A-48A-66C
	48
	0.5

	
	66
	0.2


5.52.4
REFSENS requirements

Updates needed to Table 7.3.1A-0a in TS 36.101 shown in Table 5.52.4-1.
Table 5.52.4-1: 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_48A-48A-66C 9,10
	48
	
	
	-71.7
	-71.7
	-71.7
	-71.7
	TDD

	
	66
	
	
	-99.3
	-96.3
	-94.5
	-93.2
	FDD

	CA_48A-48A-66C 11
	48
	
	
	-97.1
	-94.7
	-93.2
	-92.5
	TDD

	
	66
	
	
	-99.3
	-96.3
	-94.5
	-93.2
	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-42A, 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_48A-66A-66A, CA_48A-66B , CA_48A-66C, CA_48A-48A-66C . CA_1A-3A-19A-42A, CA_3A-7A-20A-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 
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 the channel bandwidth configured in the lower band.
NOTE 11:
The requirements are only applicable to channel bandwidths with a carrier frequency at 
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Updates needed to 7.3.1A-0b in TS 36.101 shown in Table 5.52.4-2.
Table 5.52.4-2: 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_48A-48A-66C
	66
	
	
	12
	25
	36
	50
	FDD


5.53
CA_1A-7A-20A-32A_1UL_BCS0
5.53.1
Operating bands for CA

Table 5.53.1-1: 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_1A-7A-20A-32A
	1
	1920 MHz
	–
	1980 MHz
	2110 MHz
	–
	2170 MHz
	FDD

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

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

	
	32
	N/A
	1452 MHz 
	–
	1496 MHz
	FDD


Table 5.53.1-2: Supported E-UTRA bandwidths per CA configuration for inter-band CA 
	CA operating / channel bandwidth
	Maximum aggregated bandwidth

[MHz]
	Bandwidth Combination Set

	E-UTRA CA Configuration
	Uplink
Band
	E-UTRA Bands
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	
	

	CA_1A-7A-20A-32A
	1,7,20
	1
	
	
	Yes
	Yes
	Yes
	Yes
	70
	0

	
	
	7
	
	
	
	Yes
	Yes
	Yes
	
	

	
	
	20
	
	
	Yes
	Yes
	
	
	
	

	
	
	32
	
	
	Yes
	Yes
	Yes
	Yes
	
	


5.53.2
Co-existence studies
The 2nd and 3rd harmonics products caused in the UE by transmitting CA_1A-7A-20A-32A carriers are derived in the constituent 2DL and 3DL CAs.

5.53.3
ΔTIB,c and ΔRIB,c values
For the UE which supports CA_1A-7A-20A-32A the ΔTIB,c and ΔRIB,c are defined for applicable bands in Table 5.53.3-1 and 5.53.3-2 respectively. ΔTIB,c and ΔRIB,c values for CA_3A-7A-32A and CA_3A-20A-32A are re-used for CA_1A-7A-20A-32A.
Table 5.53.3-1: ΔTIB,c 
	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c [dB] 

	CA_1A-7A-20A-32A
	1
	0.7

	
	7
	0.7

	
	20
	0.3

	
	32
	N/A


Table 5.53.3-2: ΔRIB,c 
	Inter-band CA Configuration
	E-UTRA Band
	ΔRIB,c [dB]

	CA_1A-7A-20A-32A
	1
	0

	
	7
	0

	
	20
	0

	
	32
	0


5.53.4
REFSENS requirements
There are no MSD requirements for CA_1A-7A-20A-32A.
5.54
CA_4DL_48C-66C_1UL_BCS0
5.54.1
Channel bandwidths per operating band for CA

Table 5.54.1-1: 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_48C-66C
	48
	See CA_48C Bandwidth combination set 0 in the Table 5.6A.1-3
	80
	0

	
	66
	See CA_66C Bandwidth combination set 0 in the Table 5.6A.1-1
	
	


5.54.2
Co-existence studies

Table 5.54.2-1 summarizes frequency ranges where harmonics occur due to Band 48 and Band 66 CA with 1 UL. 

Table 5.54.2-1: Impact of 1 UL Harmonic Interference

	
	
	
	2nd Harmonic
	3rd Harmonic
	4th harmonic

	Band
	UL Low Band Edge
	UL 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
	7100
	7400
	10650
	11100
	-
	-

	66
	1710
	1780
	3420
	3560
	5130
	5340
	-
	-


It can be seen from Table 5.54.2-1 for CA_48C-66C that there is 2nd harmonic interference from band 66 uplink towards band 48 downlink.
5.54.3
ΔTIB,c and ΔRIB,c values
Table 5.54.3-1: ΔTIB,c for 4DL aggregation

	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c [dB]

	CA_48C-66C
	48
	0.8

	
	66
	0.6


Table 5.54.3-2: ΔRIB,c for 4DL aggregation

	Inter-band CA Configuration
	E-UTRA Band
	ΔRIB,c [dB]

	CA_48C-66C
	48
	0.5

	
	66
	0.2


5.54.4
REFSENS requirements

Updates needed to Table 7.3.1A-0a in TS 36.101 shown in Table 5.54.4-1.
Table 5.54.4-1: 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_48C-66C 9,10
	48
	
	
	-71.7
	-71.7
	-71.7
	-71.7
	TDD

	
	66
	
	
	-99.3
	-96.3
	-94.5
	-93.2
	FDD

	CA_48C-66C 11
	48
	
	
	-97.1
	-94.7
	-93.2
	-92.5
	TDD

	
	66
	
	
	-99.3
	-96.3
	-94.5
	-93.2
	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-42A, 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_48A-66A-66A, CA_48A-66B , CA_48A-66C, CA_48E-66A, 48C-66C. CA_1A-3A-19A-42A, CA_3A-7A-20A-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 
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NOTE 11:
The requirements are only applicable to channel bandwidths with a carrier frequency at 
[image: image116.wmf](

)

2

/

20

HB

Channel

BW

+

±

 MHz offset from 
[image: image117.wmf]LB

UL

f

2

 in the victim (higher band) with 
[image: image118.wmf]__

/2/2

LBLBLBLBLB

ULlowChannelULULhighChannel

FBWfFBW

+££-

, where[image: image119.wmf]LB

Channel

BW

and
[image: image120.wmf]HB

Channel

BW

are the channel bandwidths configured in the aggressor (lower) and victim (higher) bands in MHz, respectively.


Updates needed to 7.3.1A-0b in TS 36.101 shown in Table 5.54.4-2.
Table 5.54.4-2: 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_48C-66C
	66
	
	
	12
	25
	36
	50
	FDD


5.55
CA_4DL_48C-66B_1UL_BCS0
5.55.1
Channel bandwidths per operating band for CA
Table 5.55.1-1: 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_48C-66B
	48
	See CA_48C Bandwidth combination set 0 in the Table 5.6A.1-3
	60
	0

	
	66
	See CA_66B Bandwidth combination set 0 in the Table 5.6A.1-1
	
	


5.55.2
Co-existence studies

Table 5.55.2-1 summarizes frequency ranges where harmonics occur due to Band 48 and Band 66 CA with 1 UL. 
Table 5.55.2-1: Impact of 1 UL Harmonic Interference

	
	
	
	2nd Harmonic
	3rd Harmonic
	4th harmonic

	Band
	UL Low Band Edge
	UL 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
	7100
	7400
	10650
	11100
	-
	-

	66
	1710
	1780
	3420
	3560
	5130
	5340
	-
	-


It can be seen from Table 5.55.2-1 for CA_48C-66B that there is 2nd harmonic interference from band 66 uplink towards band 48 downlink.
5.55.3
ΔTIB,c and ΔRIB,c values
Table 5.55.3-1: ΔTIB,c for 4DL aggregation
	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c [dB]

	CA_48C-66B
	48
	0.8

	
	66
	0.6


Table 5.55.3-2: ΔRIB,c for 4DL aggregation

	Inter-band CA Configuration
	E-UTRA Band
	ΔRIB,c [dB]

	CA_48C-66B
	48
	0.5

	
	66
	0.2


5.55.4
REFSENS requirements
Updates needed to Table 7.3.1A-0a in TS 36.101 shown in Table 5.55.4-1.
Table 5.55.4-1: 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_48C-66B 9,10
	48
	
	
	-71.7
	-71.7
	-71.7
	-71.7
	TDD

	
	66
	
	
	-99.3
	-96.3
	-94.5
	-93.2
	FDD

	CA_48C-66B 11
	48
	
	
	-97.1
	-94.7
	-93.2
	-92.5
	TDD

	
	66
	
	
	-99.3
	-96.3
	-94.5
	-93.2
	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-42A, 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_48A-66A-66A, CA_48A-66B , CA_48A-66C, CA_48E-66A, 48C-66B. CA_1A-3A-19A-42A, CA_3A-7A-20A-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 
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NOTE 11:
The requirements are only applicable to channel bandwidths with a carrier frequency at 
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Updates needed to 7.3.1A-0b in TS 36.101 shown in Table 5.55.4-2.

Table 5.55.4-2: 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_48C-66B
	66
	
	
	12
	25
	36
	50
	FDD


5.56

CA_4DL_14A-66A-66A-66A_1UL_BCS0
5.56.1
Channel bandwidths per operating band for CA
Table 5.56.1-1: 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_14A-66A-66A-66A
	14
	
	
	Yes
	Yes
	
	
	70
	0

	
	66
	See CA_66A-66A-66A Bandwidth Combination Set 0 as defined in Rel-15
	
	


5.56.2
Co-existence studies

Table 5.56.2-1 summarizes frequency ranges where harmonics occur due to Band 14 and Band 66 CA with 1 UL. 
Table 5.56.2-1: Impact of 1 UL Harmonic Interference

	
	
	
	
	
	2nd Harmonic
	3rd Harmonic
	4th harmonic

	Band
	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
	UL Low Band Edge
	UL High Band Edge

	14
	758
	768
	788
	798
	1576
	1596
	2364
	2394
	-
	-

	66
	2110
	2200
	1710
	1780
	3420
	3560
	5130
	5340
	-
	-


It can be seen from Table 5.56.2-1 that there is no harmonic issue for this CA.
5.56.3 
ΔTIB,c and ΔRIB,c values

For the UE which supports CA_14A-66A-66A-66A the ΔTIB,c and ΔRIB,c are defined for applicable bands in Table 5.56.3-1 and 5.56.3-2 respectively. Values are derived from existing combination CA_14A-66A.

Table 5.56.3-1: ΔTIB,c (two bands)
	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c [dB]

	CA_14A-66A-66A-66A
	14
	0.3

	
	66
	0.3


Table 5.56.3-2: ΔRIB,c (two bands)

	Inter-band CA Configuration
	E-UTRA Band
	ΔRIB,c [dB]

	CA_14A-66A-66A-66A
	14
	0

	
	66
	0


5.57
CA_4DL_3C-7A-38A_1UL_BCS0

5.57.1
Channel bandwidths per operating band for CA

Table 5.57.1-1: 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_3C-7A-38A7
	3
	See CA_3C Bandwidth combination set 0 in Table 5.6A.1-1
	80
	0

	
	7
	
	
	
	Yes
	Yes
	Yes
	
	

	
	38
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	NOTE 7:
UL carrier shall be supported in Band 3 only. Power imbalance between downlink carriers on Band 7 and Band 38 is assumed to be within [6dB].


5.57.2
Co-existence studies

The 2nd and 3rd harmonic and IMD products caused in the BS by transmitting CA_3C-7A-38A follow from those derived for the constituent 2DL and 3DL CA fall-back modes.
5.57.3
ΔTIB,c and ΔRIB,c values
For the UE which supports CA_3C-7A-38A the ΔTIB,c and ΔRIB,c are defined for applicable bands in Table 5.57.3-1 and 5.57.3-2 respectively.

Table 5.57.3-1: ΔTIB,c for 4DLs aggregation

	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c [dB]

	CA_3C-7A-38A
	3
	0.5

	
	7
	0.5

	
	38
	0.5


Table 5.57.3-2: ΔRIB,c for 4DLs aggregation

	Inter-band CA Configuration
	E-UTRA Band
	ΔRIB,c [dB]

	CA_3C-7A-38A
	3
	0

	
	7
	0

	
	38
	0.2


5.57.4
REFSENS requirements

Updates needed to Table 7.3.1A-0bE in TS 36.101 shown in Table 5.57.4-1.

Table 5.57.4-1: Reference sensitivity for carrier aggregation QPSK PREFSENS, CA (exceptions due to cross band isolation issues of TDD and FDD bands)

	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_3C-7A-38A
	3
	
	
	-97 
	-94
	-92.2
	-91
	FDD
	3

	
	719
	
	
	[-93.8]
	[-91.2]
	[-89.7]
	[-88.6]
	
	

	
	38
	
	
	[-93.8]
	[-91.2]
	[-89.7]
	[-88.6]
	TDD
	

	NOTE 19:
Applicable for the operations with 2 or 4 antenna ports supported in the band with carrier aggregation configured.


Updates needed to Table 7.3.1A-0bF in TS 36.101 shown in Table 5.57.4-2.
Table 5.57.4-2: Uplink configuration for reference sensitivity (exceptions due to cross band isolation issues of TDD and FDD bands)

	E-UTRA Band / Channel bandwidth of the affected DL band / NRB / Duplex mode

	EUTRA CA Configuration
	E-UTRA Band
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	Duplex Mode

	CA_3C-7A-38A
	3
	
	
	25
	50
	501
	501
	FDD


5.58
CA_4DL_3C-28A-38A_1UL_BCS0

5.58.1
Channel bandwidths per operating band for CA

Table 5.58.1-1: 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_3C-28A-38A
	3
	See CA_3C Bandwidth combination set 0 in Table 5.6A.1-1
	80
	0

	
	28
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	
	38
	
	
	Yes
	Yes
	Yes
	Yes
	
	


5.58.2
Co-existence studies
The 2nd and 3rd harmonic and IMD products caused in the BS by transmitting CA_3C-28A-38A follow from those derived for the constituent 2DL and 3DL CA fall-back modes.
5.58.3
ΔTIB,c and ΔRIB,c values
For the UE which supports CA_3C-28A-38A the ΔTIB,c and ΔRIB,c are defined for applicable bands in Table 5.58.3-1 and 5.58.3-2 respectively.

Table 5.58.3-1: ΔTIB,c for 4DLs aggregation

	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c [dB]

	CA_3C-28A-38A
	3
	0.5

	
	7
	0.5

	
	38
	0.5


Table 5.58.3-2: ΔRIB,c for 4DLs aggregation

	Inter-band CA Configuration
	E-UTRA Band
	ΔRIB,c [dB]

	CA_3C-28A-38A
	3
	0

	
	7
	0

	
	38
	0.2


5.58.4
MSD

No MSD values need to be defined for this combination. 
5.59
CA_4DL_2A-14A-30A-66A_1UL_BCS0

5.59.1
Channel bandwidths per operating band for CA

Table 5.59.1-1: 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-14A-30A-66A
	2
	
	
	Yes
	Yes
	Yes
	Yes
	60
	0

	
	14
	
	
	Yes
	Yes
	
	
	
	

	
	30
	
	
	Yes
	Yes
	
	
	
	

	
	66
	
	
	Yes
	Yes
	Yes
	Yes
	
	


5.59.2
Co-existence studies
The 2nd and 3rd harmonic and IMD products caused in the BS by transmitting CA_2A-14A-30A-66A follow from those derived for the constituent 2DL and 3DL CA fall-back modes.
5.59.3
ΔTIB,c and ΔRIB,c values
For the UE which supports CA_2A-14A-30A-66A the ΔTIB,c and ΔRIB,c are defined for applicable bands in Table 5.59.3-1 and 5.59.3-2 respectively. Values are derived from existing combination CA_2A-5A-30A-66A.

Table 5.59.3-1: ΔTIB,c for 4DLs aggregation

	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c [dB]

	CA_2A-14A-30A-66A
	2
	0.5

	
	14
	0.3

	
	30
	0.3

	
	66
	0.5


Table 5.59.3-2: ΔRIB,c for 4DLs aggregation

	Inter-band CA Configuration
	E-UTRA Band
	ΔRIB,c [dB]

	CA_2A-14A-30A-66A
	2
	0.4

	
	14
	0

	
	30
	0.5

	
	66
	0.4


5.60
CA_4DL_2A-14A-66A-66A_1UL_BCS0

5.60.1
Channel bandwidths per operating band for CA

Table 5.60.1-1: 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-14A-66A-66A
	2
	
	
	Yes
	Yes
	Yes
	Yes
	70
	0

	
	14
	
	
	Yes
	Yes
	
	
	
	

	
	66
	See CA_66A-66A Bandwidth combination set 0 in Table 5.6A.1-3
	
	


5.60.2
Co-existence studies

The 2nd and 3rd harmonic and IMD products caused in the BS by transmitting CA_2A-14A-66A-66A follow from those derived for the constituent 2DL and 3DL CA fall-back modes.
5.60.3
ΔTIB,c and ΔRIB,c values
For the UE which supports CA_2A-14A-66A-66A the ΔTIB,c and ΔRIB,c are defined for applicable bands in Table 5.60.3-1 and 5.60.3-2 respectively.

Table 5.60.3-1: ΔTIB,c for 4DLs aggregation

	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c [dB]

	CA_2A-14A-66A-66A
	2
	0.5

	
	14
	0.3

	
	66
	0.5


Table 5.60.3-2: ΔRIB,c for 4DLs aggregation

	Inter-band CA Configuration
	E-UTRA Band
	ΔRIB,c [dB]

	CA_2A-14A-66A-66A
	2
	0.3

	
	14
	0

	
	66
	0.3


5.61
CA_4DL_2A-2A-14A-30A_1UL_BCS0

5.61.1
Channel bandwidths per operating band for CA

Table 5.61.1-1: 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-2A-14A-30A
	2
	See CA_2A-2A Bandwidth Combination Set 0 in Table 5.6A.1-3
	60
	0

	
	14
	
	
	Yes
	Yes
	
	
	
	

	
	30
	
	
	Yes
	Yes
	
	
	
	


5.61.2
Co-existence studies

The 2nd and 3rd harmonic and IMD products caused in the BS by transmitting CA_2A-2A-14A-30A follow from those derived for the constituent 2DL and 3DL CA fall-back modes.
5.61.3
ΔTIB,c and ΔRIB,c values
For the UE which supports CA_2A-2A-14A-30A the ΔTIB,c and ΔRIB,c are defined for applicable bands in Table 5.61.3-1 and 5.61.3-2 respectively.

Table 5.61.3-1: ΔTIB,c for 4DLs aggregation

	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c [dB]

	CA_2A-2A-14A-30A
	2
	0.5

	
	14
	0.3

	
	30
	0.5


Table 5.61.3-2: ΔRIB,c for 4DLs aggregation

	Inter-band CA Configuration
	E-UTRA Band
	ΔRIB,c [dB]

	CA_2A-2A-14A-30A
	2
	0.3

	
	14
	0

	
	30
	0.3


5.62
CA_4DL_2A-2A-14A-66A_1UL_BCS0

5.62.1
Channel bandwidths per operating band for CA

Table 5.62.1-1: 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-2A-14A-66A
	2
	See CA_2A-2A Bandwidth Combination Set 0 in Table 5.6A.1-3
	70
	0

	
	14
	
	
	Yes
	Yes
	
	
	
	

	
	66
	
	
	Yes
	Yes
	Yes
	Yes
	
	


5.62.2
Co-existence studies
The 2nd and 3rd harmonic and IMD products caused in the BS by transmitting CA_2A-2A-14A-66A follow from those derived for the constituent 2DL and 3DL CA fall-back modes.
5.62.3
ΔTIB,c and ΔRIB,c values
For the UE which supports CA_2A-2A-14A-66A the ΔTIB,c and ΔRIB,c are defined for applicable bands in Table 5.62.3-1 and 5.62.3-2 respectively.

Table 5.62.3-1: ΔTIB,c for 4DLs aggregation

	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c [dB]

	CA_2A-2A-14A-66A
	2
	0.5

	
	14
	0.3

	
	66
	0.5


Table 5.62.3-2: ΔRIB,c for 4DLs aggregation

	Inter-band CA Configuration
	E-UTRA Band
	ΔRIB,c [dB]

	CA_2A-2A-14A-66A
	2
	0.3

	
	14
	0

	
	66
	0.3


5.63
CA_4DL_14A-30A-66A-66A_1UL_BCS0

5.63.1
Channel bandwidths per operating band for CA

Table 5.63.1-1: 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_14A-30A-66A-66A
	14
	
	
	Yes
	Yes
	
	
	60
	0

	
	30
	
	
	Yes
	Yes
	
	
	
	

	
	66
	See CA_66A-66A Bandwidth combination set 0 in Table 5.6A.1-3
	
	


5.63.2
Co-existence studies

The 2nd and 3rd harmonic and IMD products caused in the BS by transmitting CA_14A-30A-66A-66A follow from those derived for the constituent 2DL and 3DL CA fall-back modes.
5.63.3
ΔTIB,c and ΔRIB,c values
For the UE which supports CA_14A-30A-66A-66A the ΔTIB,c and ΔRIB,c are defined for applicable bands in Table 5.63.3-1 and 5.63.3-2 respectively.

Table 5.63.3-1: ΔTIB,c for 4DLs aggregation

	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c [dB]

	CA_14A-30A-66A-66A
	14
	0.3

	
	30
	0.3

	
	66
	0.5


Table 5.63.3-2: ΔRIB,c for 4DLs aggregation

	Inter-band CA Configuration
	E-UTRA Band
	ΔRIB,c [dB]

	CA_14A-30A-66A-66A
	14
	0

	
	30
	0.5

	
	66
	0.4


5.64
CA_4DL_2A-66A-66A-66A_1UL_BCS0

5.64.1
Channel bandwidths per operating band for CA

Table 5.64.1-1: 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-66A-66A-66A
	2
	
	
	Yes
	Yes
	Yes
	Yes
	80
	0

	
	66
	See CA_66A-66A-66A Bandwidth combination set 0 in Table 5.6A.1-3
	
	


5.64.2
Co-existence studies

The 2nd and 3rd harmonic and IMD products caused in the BS by transmitting CA_2A-66A-66A-66A follow from those derived for the constituent 2DL and 3DL CA fall-back modes.
5.64.3
ΔTIB,c and ΔRIB,c values
For the UE which supports CA_2A-66A-66A-66A the ΔTIB,c and ΔRIB,c are defined for applicable bands in Table 5.64.3-1 and 5.64.3-2 respectively.

Table 5.64.3-1: ΔTIB,c for 4DLs aggregation

	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c [dB]

	CA_2A-66A-66A-66A
	2
	0.5

	
	66
	0.5


Table 5.64.3-2: ΔRIB,c for 4DLs aggregation

	Inter-band CA Configuration
	E-UTRA Band
	ΔRIB,c [dB]

	CA_2A-66A-66A-66A
	2
	0.3

	
	66
	0.3


5.65
CA_4DL_5A-12A-46C_1UL_BCS0
5.65.1
Channel bandwidths per operating band for CA

Table 5.65.2-1: Supported E-UTRA bandwidths per CA configuration for 4DL 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_5A-12A-46C
	-
	5
	 
	 
	Yes
	Yes
	 
	 
	60
	0

	
	
	12
	 
	 
	Yes
	Yes
	
	
	
	

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


5.65.2
UE Co-existence studies

Table 5.65.3-3 summarizes frequency ranges where harmonics occur due to Band 5, Band 12 and Band 46 CA with 1 UL. 

Table 5.65.2-1: Impact of 1 UL Harmonic Interference
	 
	 
	 
	2nd  Harmonic
	3rd  Harmonic

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

	5
	824
	849
	1648
	1698
	2472
	2547

	12
	699
	716
	1398
	1432
	2097
	2148

	46
	5150
	5925
	10300
	11850
	15450
	17775


It can be seen from Table 5.65.2-1 that there is no harmonic interference for CA_5A-12A-46C towards own receive bands.
5.65.3
∆TIB,c and ∆RIB,c values
For four simultaneous DLs and one UL of Band 5, band 12 and Band 46 for 1UL/4DL CA_5A-12A-46C, the (TIB,c and (RIB,c  values are shown in table 5.65.3-1 and  table 5.65.3-2, respectively.
dTib values for bands 5 and 12 are taken from existing CA_5A-12A.
Table 5.65.3-1: ΔTIB,c for 4DL aggregation
	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c  [dB]

	CA_5A-12A-46C
	5
	0.8

	
	12
	0.4

	
	46
	0


dRib values for bands 5 and 12 are taken from existing CA_5A-12A.
Table 5.65.0-2: ΔRIB,c for 4DL aggregation
	Inter-band CA Configuration
	E-UTRA Band
	ΔRIB  [dB]

	CA_5A-12A-46C
	5
	0.5

	
	12
	0.3

	
	46
	0


5.65.4
REFSENS requirements
REFSENS requriement for CA_5A-12A-46C is presented in Table 5.65-4-1

Table 5.65.4-1: REFSENS requriements for CA_5A-12A-46C
	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_5A-12A-46C
	5
	
	
	-98
	-95
	
	
	FDD

	
	12
	
	
	-97
	-94
	
	
	

	
	46
	
	
	
	
	
	-90
	TDD


5.66
CA_4DL_12A-46D-1UL_BCS0
5.66.1
Channel bandwidths per operating band for CA

Table 5.66.2-1: Supported E-UTRA bandwidths per CA configuration for 4DL 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_12A-46D
	-
	12
	
	
	Yes
	Yes
	
	
	70
	0

	
	
	46
	See CA_46D Bandwidth Combination Set 0 in Table 5.6A.1-1
	
	


5.66.2
UE Co-existence studies

Table 5.66.3-3 summarizes frequency ranges where harmonics occur due to Band 12 and Band 46 CA with 1 UL. 

Table 5.66.2-1: Impact of 1 UL Harmonic Interference
	 
	 
	 
	2nd  Harmonic
	3rd  Harmonic

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

	12
	699
	716
	1398
	1432
	2097
	2148

	46
	5150
	5925
	10300
	11850
	15450
	17775


It can be seen from Table 5.66.2-1 that there is no harmonic interference for CA_12A-46D towards own receive bands.
5.66.3
∆TIB,c and ∆RIB,c values
For four simultaneous DLs and one UL of band 12 and Band 46 for 1UL/4DL CA_12A-46D, the (TIB,c and (RIB,c  values are shown in table 5.66.3-1 and  table 5.66.3-2, respectively.
dTib values for bands 5 and 12 are taken from existing CA_13A-46A.
	Table 5.66.3-1: ΔTIB,c for 5DL aggregation
Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c  [dB]

	CA_12A-46D
	12
	0

	
	46
	0


dRib values for bands 5 and 12 are taken from existing CA_13A-46A.
Table 5.66.0-2: ΔRIB,c for 5DL aggregation
	Inter-band CA Configuration
	E-UTRA Band
	ΔRIB  [dB]

	CA_12A-46D
	12
	0

	
	46
	0


5.66.4
REFSENS requirements
REFSENS requriement for CA_12A-46D is presented in Table 5.66-4-1

Table 5.66.4-1: REFSENS requriements for CA_12A-46D
	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_12A-46D
	12
	
	
	-97
	-94
	
	
	

	
	46
	
	
	
	
	
	-90
	TDD


5.67
CA_4DL_12A-46D-1UL_BCS0
5.67.1
Channel bandwidths per operating band for CA

Table 5.67.2-1: Supported E-UTRA bandwidths per CA configuration for 4DL 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_12A-46D
	-
	12
	
	
	Yes
	Yes
	
	
	70
	0

	
	
	46
	See CA_46D Bandwidth Combination Set 0 in Table 5.6A.1-1
	
	


5.67.2
UE Co-existence studies

Table 5.67.3-3 summarizes frequency ranges where harmonics occur due to Band 12 and Band 46 CA with 1 UL. 

Table 5.67.2-1: Impact of 1 UL Harmonic Interference
	 
	 
	 
	2nd  Harmonic
	3rd  Harmonic

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

	12
	699
	716
	1398
	1432
	2097
	2148

	46
	5150
	5925
	10300
	11850
	15450
	17775


It can be seen from Table 5.67.2-1 that there is no harmonic interference for CA_12A-46D towards own receive bands.
5.67.3
∆TIB,c and ∆RIB,c values
For four simultaneous DLs and one UL of band 12 and Band 46 for 1UL/4DL CA_12A-46D, the (TIB,c and (RIB,c  values are shown in table 5.67.3-1 and  table 5.67.3-2, respectively.
dTib values for bands 5 and 12 are taken from existing CA_13A-46A.
Table 5.67.3-1: ΔTIB,c for 5DL aggregation
	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c  [dB]

	CA_12A-46D
	12
	0

	
	46
	0


dRib values for bands 5 and 12 are taken from existing CA_13A-46A.
Table 5.67.0-2: ΔRIB,c for 5DL aggregation
	Inter-band CA Configuration
	E-UTRA Band
	ΔRIB  [dB]

	CA_12A-46D
	12
	0

	
	46
	0


5.67.4
REFSENS requirements
REFSENS requriement for CA_12A-46D is presented in Table 5.67-4-1

Table 5.67.4-1: REFSENS requriements for CA_12A-46D
	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_12A-46D
	12
	
	
	-97
	-94
	
	
	

	
	46
	
	
	
	
	
	-90
	TDD


5.68
CA_13A-48A-48A-66A_BCS0
5.68.1
Channel bandwidths per operating band for CA

Table 5.68.1-1: Supported E-UTRA bandwidths per CA configuration for 4DL 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_13A-48A-48A-66A
	13
	
	
	Yes
	Yes
	
	
	70
	0

	
	48
	See CA_48A-48A Bandwidth Combination Set 0 in Table 5.6A.1-3
	
	

	
	66
	
	
	Yes
	Yes
	Yes
	Yes
	
	


5.68.2
Co-existence studies

Table 5.68.2-1 summarizes frequency ranges where harmonics occur due to Band 13, Band 48 and Band 66 CA with 1 UL. 

Table 5.68.2-1: Impact of 1 UL Harmonic Interference
	
	
	
	2nd Harmonic
	3rd Harmonic

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

	13
	777
	787
	1554
	1574
	2331
	2361

	48
	3550
	3700
	7100
	7400
	10650
	11100

	66
	1710
	1780
	3420
	3560
	5130
	5340


It can be seen from Table 5.68.2-1 that the second harmonic of band 66 falls in band 48.
5.68.3
∆TIB,c and ∆RIB,c values
For three simultaneous DLs and one UL of Band 13, Band 48 and Band 66 for 1UL/4DL CA_13A-48A-48A-66A, the (TIB,c and (RIB,c values are shown in Table 5.68.3-1 and Table 5.68.3-2, respectively, as derived from CA_13A-48A-66A.
Table 5.68.4-1: ΔTIB,c for 4DL aggregation
	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c [dB]

	CA_13A-48A-48A-66A
	13
	0.3

	
	48
	0.8

	
	66
	0.6


Table 5.68.4-2: ΔRIB,c for 4DL aggregation
	Inter-band CA Configuration
	E-UTRA Band
	ΔRIB,c [dB]

	CA_13A-48A-48A-66A
	13
	0

	
	48
	0.5

	
	66
	0.2


5.68.4
REFSENS requirements
For the REFSENS of B48 for CA_13A-48A-48A-66A_1UL_BCS0 due to harmonic issue, the exceptions are shown in Table 5.68.4-1 and Table 5.68.4-2.
Table 5.68.4-1: Reference sensitivity for carrier aggregation QPSK PREFSENS, CA (exceptions due to harmonic issues in the combinations of intra-band and inter-band 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_13A-448A-48A-66A8,9
	13
	
	
	-97
	-94
	
	
	FDD

	
	48
	
	
	-71.7
	-71.7
	-71.7
	-71.7
	TDD

	
	66
	
	
	-99.3
	-96.3
	-94.5
	-93.2
	FDD

	CA_13A-48A-48A-66A10
	13
	
	
	-97
	-94
	
	
	FDD

	
	48
	
	
	-97.1
	-94.7
	-93.2
	-92.5
	TDD

	
	66
	
	
	-99.3
	-96.3
	-94.5
	-93.2
	FDD

	NOTE 1:
The transmitter shall be set to PUMAX as defined in subclause 6.2.5A.
NOTE 2:
Reference measurement channel is A.3.2 with one sided dynamic OCNG Pattern OP.1 FDD/TDD as described in Annex A.5.1.1/A.5.2.1
NOTE 3:
The signal power is specified per port.
…

NOTE 8:
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-42C, CA_1A-3A-19A-42C, CA_1A-3A-21A-42C, CA_1A-3A-42C, CA_3A-28A-42C, CA_3A-19A-42C, CA_3A-28A-41A-42C, CA_3A-28A-41C-42A, and CA_13A-48A-48A-66A.

NOTE 9:
The requirements should be verified for UL EARFCN of the aggressor (lower) band (superscript LB) such that 
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The requirements are only applicable to channel bandwidths with a carrier frequency at 
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Table 5.68.4-2: Uplink configuration for the low band (exceptions due to harmonic issues in the combinations of intra-band and inter-band CA)

	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_13A-48A-48A-66A
	66
	
	
	121
	251
	361
	501
	FDD

	NOTE 1:
refers to the UL resource blocks, which shall be centred within the transmission bandwidth configuration for the channel bandwidth.


5.69
CA_13A-48C-66A_BCS0
5.69.1
Channel bandwidths per operating band for CA

Table 5.69.1-1: Supported E-UTRA bandwidths per CA configuration for 4DL 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_13A-48C-66A
	13
	
	
	Yes
	Yes
	
	
	70
	0

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

	
	66
	
	
	Yes
	Yes
	Yes
	Yes
	
	


5.69.2
Co-existence studies

Table 5.69.2-1 summarizes frequency ranges where harmonics occur due to Band 13, Band 48 and Band 66 CA with 1 UL. 

Table 5.69.2-1: Impact of 1 UL Harmonic Interference
	
	
	
	2nd Harmonic
	3rd Harmonic

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

	13
	777
	787
	1554
	1574
	2331
	2361

	48
	3550
	3700
	7100
	7400
	10650
	11100

	66
	1710
	1780
	3420
	3560
	5130
	5340


It can be seen from Table 5.69.2-1 that the second harmonic of band 66 falls in band 48.
5.69.3
∆TIB,c and ∆RIB,c values
For three simultaneous DLs and one UL of Band 13, Band 48 and Band 66 for 1UL/4DL CA_13A-48C-66A, the (TIB,c and (RIB,c values are shown in Table 5.69.3-1 and Table 5.69.3-2, respectively, as derived from CA_13A-48A-66A.
Table 5.69.4-1: ΔTIB,c for 4DL aggregation
	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c [dB]

	CA_13A-48C-66A
	13
	0.3

	
	48
	0.8

	
	66
	0.6


Table 5.69.4-2: ΔRIB,c for 4DL aggregation
	Inter-band CA Configuration
	E-UTRA Band
	ΔRIB,c [dB]

	CA_13A-48C-66A
	13
	0

	
	48
	0.5

	
	66
	0.2


5.69.4
REFSENS requirements
For the REFSENS of B48 for CA_13A-48C-66A_1UL_BCS0 due to harmonic issue, the exceptions are shown in Table 5.69.4-1 and Table 5.69.4-2.
Table 5.69.4-1: Reference sensitivity for carrier aggregation QPSK PREFSENS, CA (exceptions due to harmonic issues in the combinations of intra-band and inter-band 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_13A-48C-66A8,9
	13
	
	
	-97
	-94
	
	
	FDD

	
	48
	
	
	-71.7
	-71.7
	-71.7
	-71.7
	TDD

	
	66
	
	
	-99.3
	-96.3
	-94.5
	-93.2
	FDD

	CA_13A-48C-66A10
	13
	
	
	-97
	-94
	
	
	FDD

	
	48
	
	
	-97.1
	-94.7
	-93.2
	-92.5
	TDD

	
	66
	
	
	-99.3
	-96.3
	-94.5
	-93.2
	FDD

	NOTE 1:
The transmitter shall be set to PUMAX as defined in subclause 6.2.5A.
NOTE 2:
Reference measurement channel is A.3.2 with one sided dynamic OCNG Pattern OP.1 FDD/TDD as described in Annex A.5.1.1/A.5.2.1
NOTE 3:
The signal power is specified per port.
…

NOTE 8:
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-42C, CA_1A-3A-19A-42C, CA_1A-3A-21A-42C, CA_1A-3A-42C, CA_3A-28A-42C, CA_3A-19A-42C, CA_3A-28A-41A-42C, CA_3A-28A-41C-42A, and CA_13A-48C-66A.

NOTE 9:
The requirements should be verified for UL EARFCN of the aggressor (lower) band (superscript LB) such that 
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NOTE 10:
The requirements are only applicable to channel bandwidths with a carrier frequency at 
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Table 5.69.4-2: Uplink configuration for the low band (exceptions due to harmonic issues in the combinations of intra-band and inter-band CA)

	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_13A-48C-66A
	66
	
	
	121
	251
	361
	501
	FDD

	NOTE 1:
refers to the UL resource blocks, which shall be centred within the transmission bandwidth configuration for the channel bandwidth.


5.70
CA_2A-2A-46C_BCS0
5.70.1
Channel bandwidths per operating band for CA

Table 5.70.1-1: Supported E-UTRA bandwidths per CA configuration for 4DL 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-2A-46C
	2
	See CA_2A-2A 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
	
	


5.70.2
Co-existence studies

Table 5.70.2-1 summarizes frequency ranges where harmonics occur due to Band 2 and Band 46 CA with 1 UL. 

Table 5.70.2-1: Impact of 1 UL Harmonic Interference
	
	
	
	2nd Harmonic
	3rd Harmonic

	Band
	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
	3700
	3820
	5550
	5730

	46
	5150
	5925
	10300
	11850
	15450
	17775


It can be seen from Table 5.70.2-1 that the second harmonic of band 66 falls in band 48.
5.70.3
∆TIB,c and ∆RIB,c values
For three simultaneous DLs and one UL of Band 2 and Band 46 for 1UL/4DL CA_2A-2A-46C, the (TIB,c and (RIB,c values are shown in Table 5.70.3-1 and Table 5.70.3-2, respectively, as derived from CA_2A-46A.
Table 5.70.4-1: ΔTIB,c for 4DL aggregation
	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c [dB]

	CA_2A-2A-46C
	2
	0


Table 5.70.4-2: ΔRIB,c for 4DL aggregation
	Inter-band CA Configuration
	E-UTRA Band
	ΔRIB,c [dB]

	CA_2A-2A-46C
	2
	0


5.70.4
REFSENS requirements
Reference sensitivity for CA_2A-2A-46C are specified in Table 5.70.4-1 for the uplink configuration specified in Table 7.3.1-2 and Table 7.3.1A-0eC of TS36.101. The exclusion zones for band 46 due to harmonics are specified in Table 7.3.1A-0eC of TS36.101.
Table 5.70.4-1: 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-2A-46C
	2
	
	
	-98
	-95
	-93.2
	-92
	FDD

	
	46
	
	
	
	
	
	-90
	TDD


5.71
CA_46C-66A-66A_BCS0
5.71.1
Channel bandwidths per operating band for CA

Table 5.71.1-1: Supported E-UTRA bandwidths per CA configuration for 4DL 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_46C-66A-66A
	46
	See CA_46C Bandwidth Combination Set 0 in Table 5.6A.1-1
	80
	0

	
	66
	See CA_66A-66A Bandwidth Combination Set 0 in Table 5.6A.1-3
	
	


5.71.2
Co-existence studies

Table 5.71.2-1 summarizes frequency ranges where harmonics occur due to Band 46 and Band 66 CA with 1 UL. 

Table 5.71.2-1: Impact of 1 UL Harmonic Interference
	
	
	
	2nd Harmonic
	3rd Harmonic

	Band
	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
	10300
	11850
	15450
	17775

	66
	1710
	1780
	3420
	3560
	5130
	5340


It can be seen from Table 5.71.2-1 that the third harmonic of band 66 falls in band 46.
5.71.3
∆TIB,c and ∆RIB,c values
For three simultaneous DLs and one UL of Band 46 and Band 66 for 1UL/4DL CA_46C-66A-66A, the (TIB,c and (RIB,c values are shown in Table 5.71.3-1 and Table 5.71.3-2, respectively, as derived from CA_46A-66A.
Table 5.71.4-1: ΔTIB,c for 4DL aggregation
	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c [dB]

	CA_46C-66A-66A
	66
	0


Table 5.71.4-2: ΔRIB,c for 4DL aggregation
	Inter-band CA Configuration
	E-UTRA Band
	ΔRIB,c [dB]

	CA_46C-66A-66A
	66
	0


5.71.4
REFSENS requirements
Reference sensitivity for CA_46C-66A-66A are specified in Table 5.71.4-1 for the uplink configuration specified in Table 7.3.1-2 and Table 7.3.1A-0eC of TS36.101. The exclusion zones for band 46 due to harmonics are specified in Table 7.3.1A-0eC of TS36.101.
Table 5.71.4-1: 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_46C-66A-66A
	46
	
	
	
	
	
	-90
	TDD

	
	66
	
	
	-99.5
	-96.5
	-94.7
	-93.5
	FDD


5.72
CA_66C-70A-71A_BCS0 
5.72.1
Channel bandwidths per operating band for CA

Table 5.72.1-1: 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_66-70-71
	66
	1710 MHz
	–
	1780 MHz
	2110 MHz
	–
	2200 MHz
	FDD

	
	70
	1695 MHz
	–
	1710 MHz
	1995 MHz
	–
	2020 MHz
	

	
	71
	663 MHz
	–
	698 MHz
	617 MHz
	–
	652 MHz
	


Table 5.72.1-2: E-UTRA CA configurations and bandwidth combination sets defined for CA_66C-70A-71A 

	

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

	
	
	MHz
	MHz
	MHz
	MHz
	MHz
	MHz
	[MHz]
	

	CA_66C-70A-71A
	66
	See the CA_66C Bandwidth combination set 0 in Table 5.6A.1-1
	75
	0

	
	70
	
	
	Yes
	Yes
	Yes
	
	
	

	
	71
	 
	 
	Yes
	Yes
	Yes
	Yes
	
	


Table 5.72.1-3: E-UTRA CA configurations and bandwidth combination sets defined for intra-band contiguous CA

	E-UTRA CA configuration
	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]
	Channel bandwidths for carrier [MHz]
	Channel bandwidths for carrier [MHz]
	
	

	CA_66C
	5
	20
	
	
	40
	0

	
	10
	15, 20
	
	
	
	

	
	15
	10, 15, 20
	
	
	
	

	
	20
	5, 10, 15, 20
	
	
	
	


5.72.2
UE co-existence studies

UE harmonics are shown in table below.
Table 5.72.2-1 UE harmonics

	UE UL frequencies
	f1_low
	f1_high
	f2_low
	f2_high
	f3_low
	f3_high

	Frequency [MHz]
	1710
	1780
	1695
	1710
	663
	698

	2nd harmonic [MHz]
	3420
	3560
	3390
	3420
	1326
	1396

	3rd harmonic [MHz]
	5130
	5340
	5085
	5130
	1989
	2094

	4th harmonic [MHz]
	6840
	7120
	6780
	6840
	2652
	2792

	5th harmonic [MHz]
	8550
	8900
	8475
	8550
	3315
	3490


Third harmonic from B71 hits on top of B70 DL. This is captured in MSD section.

5.72.3
ΔTIB,c and ΔRIB,c values

For the UE which supports CA_66C-70A-71A, the ΔTIB,c and ΔRIB,c  are defined for applicable bands in Table 5.72.3-2 and 5.72.3-3 respectively.
Table 5.72.3-2: ΔTIB,c 
	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c [dB]

	CA_66C-70A-71A
	66
	0.5

	
	70
	0.5

	
	71
	0.6


Table 5.72.3-3: ΔRIB,c 
	Inter-band CA Configuration
	E-UTRA Band
	ΔRIB,c [dB]

	CA_66C-70A-71A
	66
	0

	
	70
	0

	
	71
	0


5.72.4
REFSENS requirements

Table 5.72.4-1: 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_66C-70A-71A5,6
	66
	
	
	-99.5
	-96.5
	-94.7
	-93.5
	FDD

	
	70
	
	
	-90
	-89.5
	-89.2
	
	

	
	71
	
	
	-97.2
	-94.2
	-92
	-87.5
	

	NOTE 1:
The transmitter shall be set to PUMAX as defined in subclause 6.2.5A.
NOTE 2:
Reference measurement channel is A.3.2 with one sided dynamic OCNG Pattern OP.1 FDD/TDD as described in Annex A.5.1.1/A.5.2.1

NOTE 3:
The signal power is specified per port

NOTE 4:
No requirements apply when there is at least one individual RE within the uplink transmission bandwidth of the low band for which the 2nd transmitter harmonic is within the downlink transmission bandwidth of the high band. The reference sensitivity is only verified when this is not the case (the requirements specified in clause 7.3.1 apply).

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: image148.wmf]ë
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The UL allocations to verify harmonic MSD are as follows:

Table 5.72.4-2: 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_66C-70A-71A
	71
	
	
	8
	16
	20
	
	FDD

	NOTE 1:
refers to the UL resource blocks, which shall be centred within the transmission bandwidth configuration for the channel bandwidth.

NOTE 2:
the UL configuration applies regardless of the channel bandwidth of the low band unless the UL resource blocks exceed that specified in Table 7.3.1-2 for the uplink bandwidth in which case the allocation according to Table 7.3.1-2 applies.

NOTE 3:
3 refers to the UL resource blocks shall be located between 2373-2400MHz.
NOTE 4:
These configurations 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 5:
These configurations apply when there is at least one individual RE within the uplink transmission bandwidth of a low band for which the 2nd transmitter harmonic is within the downlink transmission bandwidth of a high band.


5.73
CA_66A-70C-71A_BCS0 
5.73.1
Channel bandwidths per operating band for CA

Table 5.73.1-1: 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_66-70-71
	66
	1710 MHz
	–
	1780 MHz
	2110 MHz
	–
	2200 MHz
	FDD

	
	70
	1695 MHz
	–
	1710 MHz
	1995 MHz
	–
	2020 MHz
	

	
	71
	663 MHz
	–
	698 MHz
	617 MHz
	–
	652 MHz
	


Table 5.73.1-2: E-UTRA CA configurations and bandwidth combination sets defined for CA_66A-70C-71A 

	

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

	
	
	MHz
	MHz
	MHz
	MHz
	MHz
	MHz
	[MHz]
	

	CA_66A-70C-71A
	66
	
	
	Yes
	Yes
	Yes
	Yes
	65
	0

	
	70
	See the CA_70C Bandwidth combination set 0 in Table 5.6A.1-1
	
	

	
	71
	 
	 
	Yes
	Yes
	Yes
	Yes
	
	


Table 5.73.1-3: E-UTRA CA configurations and bandwidth combination sets defined for intra-band contiguous CA

	E-UTRA CA configuration
	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]
	Channel bandwidths for carrier [MHz]
	Channel bandwidths for carrier [MHz]
	
	

	CA_70C
	5
	20
	
	
	25
	0

	
	10
	15
	
	
	
	

	
	15
	10
	
	
	
	


5.73.2
UE co-existence studies

UE harmonics are shown in table below.
Table 5.73.2-1 UE harmonics

	UE UL frequencies
	f1_low
	f1_high
	f2_low
	f2_high
	f3_low
	f3_high

	Frequency [MHz]
	1710
	1780
	1695
	1710
	663
	698

	2nd harmonic [MHz]
	3420
	3560
	3390
	3420
	1326
	1396

	3rd harmonic [MHz]
	5130
	5340
	5085
	5130
	1989
	2094

	4th harmonic [MHz]
	6840
	7120
	6780
	6840
	2652
	2792

	5th harmonic [MHz]
	8550
	8900
	8475
	8550
	3315
	3490


Third harmonic from B71 hits on top of B70 DL. This is captured in MSD section.

5.73.3
ΔTIB,c and ΔRIB,c values

For the UE which supports CA_66A-70C-71A, the ΔTIB,c and ΔRIB,c  are defined for applicable bands in Table 5.73.3-2 and 5.73.3-3 respectively.
Table 5.73.3-2: ΔTIB,c 
	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c [dB]

	CA_66A-70C-71A
	66
	0.5

	
	70
	0.5

	
	71
	0.6


Table 5.73.3-3: ΔRIB,c 
	Inter-band CA Configuration
	E-UTRA Band
	ΔRIB,c [dB]

	CA_66A-70C-71A
	66
	0

	
	70
	0

	
	71
	0


5.73.4
REFSENS requirements

Table 5.73.4-1: 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_66A-70C-71A5,6, 35
	66
	
	
	-99.5
	-96.5
	-94.7
	-93.5
	FDD

	
	70
	
	
	-90
	-89.5
	-89.2
	-89
	

	
	71
	
	
	-97.2
	-94.2
	-92
	-87.5
	

	NOTE 1:
The transmitter shall be set to PUMAX as defined in subclause 6.2.5A.
NOTE 2:
Reference measurement channel is A.3.2 with one sided dynamic OCNG Pattern OP.1 FDD/TDD as described in Annex A.5.1.1/A.5.2.1

NOTE 3:
The signal power is specified per port

NOTE 4:
No requirements apply when there is at least one individual RE within the uplink transmission bandwidth of the low band for which the 2nd transmitter harmonic is within the downlink transmission bandwidth of the high band. The reference sensitivity is only verified when this is not the case (the requirements specified in clause 7.3.1 apply).

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: image152.wmf]ë
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NOTE 35:   These exceptions for the intra-band class C carriers should be verified one carrier at a time, according to note 6 frequency arrangements. No exceptions apply for the carrier which is not under REFSENS exception test.  


The UL allocations to verify harmonic MSD are as follows:

Table 5.73.4-2: 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_66A-70C-71A
	71
	
	
	8
	16
	20
	20
	FDD

	NOTE 1:
refers to the UL resource blocks, which shall be centred within the transmission bandwidth configuration for the channel bandwidth.

NOTE 2:
the UL configuration applies regardless of the channel bandwidth of the low band unless the UL resource blocks exceed that specified in Table 7.3.1-2 for the uplink bandwidth in which case the allocation according to Table 7.3.1-2 applies.

NOTE 3:
3 refers to the UL resource blocks shall be located between 2373-2400MHz.
NOTE 4:
These configurations 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 5:
These configurations apply when there is at least one individual RE within the uplink transmission bandwidth of a low band for which the 2nd transmitter harmonic is within the downlink transmission bandwidth of a high band.


5.74
CA_66A-66A-70A-71A_BCS0 
5.74.1
Channel bandwidths per operating band for CA

Table 5.74.1-1: 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_66-70-71
	66
	1710 MHz
	–
	1780 MHz
	2110 MHz
	–
	2200 MHz
	FDD

	
	70
	1695 MHz
	–
	1710 MHz
	1995 MHz
	–
	2020 MHz
	

	
	71
	663 MHz
	–
	698 MHz
	617 MHz
	–
	652 MHz
	


Table 5.74.1-2: E-UTRA CA configurations and bandwidth combination sets defined for CA_66A-66A-70A-71A 

	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_66A-66A-70A-71A
	66
	See the CA_66A-66A Bandwidth combination set 0 in Table 5.6A.1-3
	75
	0

	
	70
	
	
	Yes
	Yes
	Yes
	
	
	

	
	71
	
	
	Yes
	Yes
	Yes
	Yes
	
	


Table 5.74.1-3: E-UTRA CA configurations and bandwidth combination sets defined for non-contiguous intra-band CA (with two sub-blocks)

	E-UTRACA configuration
	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]
	Channel bandwidths for carrier [MHz]
	Channel bandwidths for carrier [MHz]
	
	

	CA_66A-66A
	5, 10, 15, 20
	5, 10, 15, 20
	
	
	40
	0


5.74.2
UE co-existence studies

UE harmonics are shown in table below.
Table 5.74.2-1 UE harmonics

	UE UL frequencies
	f1_low
	f1_high
	f2_low
	f2_high
	f3_low
	f3_high

	Frequency [MHz]
	1710
	1780
	1695
	1710
	663
	698

	2nd harmonic [MHz]
	3420
	3560
	3390
	3420
	1326
	1396

	3rd harmonic [MHz]
	5130
	5340
	5085
	5130
	1989
	2094

	4th harmonic [MHz]
	6840
	7120
	6780
	6840
	2652
	2792

	5th harmonic [MHz]
	8550
	8900
	8475
	8550
	3315
	3490


Third harmonic from B71 hits on top of B70 DL. This is captured in MSD section.

5.74.3
ΔTIB,c and ΔRIB,c values

For the UE which supports CA_66A-66A-70A-71A, the ΔTIB,c and ΔRIB,c  are defined for applicable bands in Table 5.74.3-2 and 5.74.3-3 respectively.
Table 5.74.3-2: ΔTIB,c 
	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c [dB]

	CA_66A-66A-70A-71A
	66
	0.5

	
	70
	0.5

	
	71
	0.6


Table 5.74.3-3: ΔRIB,c 
	Inter-band CA Configuration
	E-UTRA Band
	ΔRIB,c [dB]

	CA_66A-66A-70A-71A
	66
	0

	
	70
	0

	
	71
	0


5.74.4
REFSENS requirements

Table 5.74.4-1: 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_66A-66A-70A-71A5,6
	66
	
	
	-99.5
	-96.5
	-94.7
	-93.5
	FDD

	
	70
	
	
	-90
	-89.5
	-89.2
	
	

	
	71
	
	
	-97.2
	-94.2
	-92
	-87.5
	

	NOTE 1:
The transmitter shall be set to PUMAX as defined in subclause 6.2.5A.
NOTE 2:
Reference measurement channel is A.3.2 with one sided dynamic OCNG Pattern OP.1 FDD/TDD as described in Annex A.5.1.1/A.5.2.1

NOTE 3:
The signal power is specified per port

NOTE 4:
No requirements apply when there is at least one individual RE within the uplink transmission bandwidth of the low band for which the 2nd transmitter harmonic is within the downlink transmission bandwidth of the high band. The reference sensitivity is only verified when this is not the case (the requirements specified in clause 7.3.1 apply).

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: image156.wmf]ë
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The UL allocations to verify harmonic MSD are as follows:

Table 5.74.4-2: 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_66A-66A-70A-71A
	71
	
	
	8
	16
	20
	
	FDD

	NOTE 1:
refers to the UL resource blocks, which shall be centred within the transmission bandwidth configuration for the channel bandwidth.

NOTE 2:
the UL configuration applies regardless of the channel bandwidth of the low band unless the UL resource blocks exceed that specified in Table 7.3.1-2 for the uplink bandwidth in which case the allocation according to Table 7.3.1-2 applies.

NOTE 3:
3 refers to the UL resource blocks shall be located between 2373-2400MHz.
NOTE 4:
These configurations 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 5:
These configurations apply when there is at least one individual RE within the uplink transmission bandwidth of a low band for which the 2nd transmitter harmonic is within the downlink transmission bandwidth of a high band.


5.75
CA_1C-3A-5A_1UL_BCS0 
5.75.1
Channel bandwidths per operating band for CA
Table 5.75.1-1: Inter-band CA operating bands for CA_1C-3A-5A
	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_1C-3A-5A
	1
	1920 MHz
	–
	1980 MHz
	2110 MHz
	–
	2170 MHz
	FDD

	
	3
	1710MHz
	–
	1785MHz
	1805MHz
	–
	1880MHz
	

	
	5
	824 MHz
	–
	849 MHz
	869 MHz
	–
	894 MHz
	


Table 5.75.1-2: E-UTRA CA configuration and bandwidth combination sets for CA_1C-3A-5A
	CA operating / Channel bandwidth

	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_1C-3A-5A
	1
	See the CA_1C Bandwidth Combination Set 1 in Table 5.6A.1-1 of TS 36.101
	70
	0

	
	3
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	
	5
	
	
	Yes
	Yes
	
	
	
	


NOTE: 
For the UE that signals support of any bandwidth combination set for carrier aggregation, the UE shall support all for the constituent bands as defined in table 5.6.1-1 of TS 36.101 when operating in single carrier mode.
5.75.2
UE Co-existence studies
For single UL the 2nd and 3rd harmonic analysis for B1, B3 and B5 is already done in the 3DL/1UL TR 36.853-12. As shown in the table 5.75.2-1. None of the products falls into the B1, B3 or B5 UE receiving bands. For UE coexistence the single UL is already considered for these bands in TS 36.101.
Table 5.75.2-1: Impact of 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

	3
	1710
	1785
	1805
	1880
	3420
	3570
	5130
	5355

	5
	824
	849
	869
	894
	1648
	1698
	2472
	2547


5.76
CA_3C-7A-32A _BCS0
5.76.1
Channel bandwidths per operating band for CA

Table 5.76.1-1: 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_3-7-32
	3
	1710 MHz
	–
	1785 MHz
	1805 MHz
	–
	1880 MHz
	FDD

	
	7
	2500 MHz 
	–
	2570 MHz
	2620 MHz 
	–
	2690 MHz
	

	
	32
	N/A
	1452 MHz
	–
	1496 MHz
	


Table 5.76.1-2: Supported E-UTRA bandwidths per CA configuration for inter-band CA 
	CA operating / Channel bandwidth
	Maximum aggregated bandwidth

[MHz]
	Bandwidth Combination Set

	CA Configuration
	E-UTRA Bands
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	
	

	CA_3C-7A-32A 
	3
	See CA_3C in Table 5.6A.1-1 of 36.101 Bandwidth combination set 0
	80
	0

	
	7
	
	
	
	Yes
	Yes
	Yes
	
	

	
	32
	
	
	Yes
	Yes
	Yes
	Yes
	
	


5.76.2
Co-existence studies
The 2nd and 3rd harmonics products caused in the UE by transmitting CA_3C-7A-32A carriers are derived in the constituent 2DL CAs.
5.76.3
ΔTIB,c and ΔRIB,c values

For the UE which supports CA_3C-7A-32A the ΔTIB,c and ΔRIB,c are defined for applicable bands in Table 5.76.3-1 and 5.76.3-2 respectively. ΔTIB,c and ΔRIB,c values are aligned with values in CA_3A-7A-32A.

Table 5.76.3-1: ΔTIB,c 
	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c [dB]

	CA_3C-7A-32A
	3
	0.5

	
	7
	0.5

	
	32
	0.6


Table 5.76.3-2: ΔRIB,c 
	Inter-band CA Configuration
	E-UTRA Band
	ΔRIB,c [dB]

	CA_3C-7A-32A
	3
	0

	
	7
	0

	
	32
	0.2


5.76.4
REFSENS requirements
Updates needed to Table 7.3.1A-0d in TS 36.101 shown in Table 5.76.4-1.

Table 5.76.4-1: 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)
	

	CA_3C-7A-32A
	3
	
	
	-97 
	-94
	-92.2
	-91
	FDD

	
	
	
	
	-99.74
	-96.74
	-94.94
	-93.74
	

	
	7
	
	
	-98
	-95
	-93.2
	-92
	

	
	
	
	
	-100.74
	-97.74
	-95.94
	-94.74
	

	
	32
	
	
	-100
	-97
	-95.2
	-94
	

	NOTE 4:
Applicable only if operation with 4 antenna ports is supported in the band with carrier aggregation configured.
	


5.77
CA_3A-7A-8A-40A _BCS0
5.77.1
Channel bandwidths per operating band for CA
Table 5.77.1-1: Supported E-UTRA bandwidths per CA configuration for 4DL inter-band CA
	CA operating / Channel bandwidth
	Maximum aggregated bandwidth

[MHz]
	Bandwidth Combination Set

	CA Configuration
	E-UTRA Bands
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	
	

	CA_3A-7A-8A-40A
	3
	
	
	Yes
	Yes
	Yes
	Yes
	70
	0

	
	7
	
	
	
	Yes
	Yes
	Yes
	
	

	
	8
	
	
	Yes
	Yes
	
	
	
	

	
	40
	
	
	Yes
	Yes
	Yes
	Yes
	
	


NOTE: 
For the UE that signals support of any bandwidth combination set for carrier aggregation, the UE shall support all single carrier bandwidths for the constituent bands as defined in Table 5.6.1-1 of TS 36.101 when operating in single carrier mode.
5.77.2
Co-existence studies
The 2nd and 3rd harmonics products caused in the UE by transmitting CA_3A-7A-8A-40A_BCS0 carriers are derived in the constituent 2DL and 3DL CAs.
5.77.3
∆TIB,c and ∆RIB,c values
For 4DL/1UL CA_4DL_3A-7A-8A-40A _1UL_BCS0, the (TIB,c and (RIB,c  values are shown in table 5.77.3-1 and table 5.77.3-2, respectively. The combination of CA_3A-7A-40A is a high/high/high combination. The framework can be with triplexer to isolate the Band3 and Band 7+40. Band 8 is a low band combined by this triplexer and therefore is specified with TIB of 0.3 dB. However, due to the 3rd harmonic of Band 8 fall into Band 7, thus a trap filter is used for Band 8, the TIB of 0.6 dB and RIB of 0.2 dB are reused for Band 8 from CA_7A-8A.

Table 5.77.3-1: ΔTIB,c for 4DL aggregation
	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c  [dB]

	CA_3A-7A-8A-40A
	3
	0.6

	
	7
	0.8

	
	8
	0.6

	
	40
	0.9


Table 5.77.3-2: ΔRIB,c for 4DL aggregation
	Inter-band CA Configuration
	E-UTRA Band
	ΔRIB,c  [dB]

	CA_3A-7A-8A-40A
	3
	0

	
	7
	0.3

	
	8
	0.2

	
	40
	0.8


5.77.4
REFSENS requirements
REFSENS requirements are defined in table 5.77.4-1 for inclusion in TS36.101 table 7.3.1A-0a, and in Table 5.77.4-2 for inclusion in TS36.101 Table 7.3.1A-0b for harmonic issue.
REFSENS requirements are defined in table 5.77.4-3 for inclusion in TS36.101 table 7.3.1A-0bE, and in Table 5.77.4-4 for inclusion in TS36.101 Table 7.3.1A-0bF for cross band isolation issues.

Table 5.77.4-1: 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_3A-7A-8A-40A4
	3
	
	
	N/A
	N/A
	N/A
	N/A
	FDD

	
	7
	
	
	
	N/A
	N/A
	N/A
	

	
	8
	
	
	N/A
	N/A
	
	
	

	
	40
	
	
	N/A
	N/A
	N/A
	N/A
	TDD

	CA_3A-7A-8A-40A4,5,6
	3
	
	
	-97 
	-94
	-92.2
	-91
	FDD

	
	733
	
	
	
	-87.1
	-86.7
	-86.4
	

	
	8
	
	
	-96.8
	-93.8
	
	
	

	
	40
	
	
	-99.2
	-96.2
	-94.4
	-93.2
	TDD

	NOTE 4:
No requirements apply when there is at least one individual RE within the uplink transmission bandwidth of the low band for which the 2nd transmitter harmonic is within the downlink transmission bandwidth of the high band. The reference sensitivity is only verified when this is not the case (the requirements specified in clause 7.3.1 apply unless otherwise specified).
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: image160.wmf]ë
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NOTE 33:
Applicable for the operations with 2 or 4 antenna ports supported in the band with carrier aggregation configured.


Table 5.77.4-2: 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_3A-7A-8A-40A
	8
	
	
	8
	16
	25
	25
	FDD


Table 5.77.4-3: Reference sensitivity for carrier aggregation QPSK PREFSENS, CA (exceptions due to cross band isolation issues of TDD and FDD bands)
	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_3A-7A-8A-40A
	3
	
	
	-97 
	-94
	-92.2
	-91
	FDD
	3

	
	7
	
	
	
	-94.7
	-92.9
	-91.7
	
	

	
	8
	
	
	-96.8
	-93.8
	
	
	
	

	
	4019
	
	
	-94.6
	-92.1
	-90.5
	-89.4
	TDD
	

	CA_3A-7A-8A-40A
	3
	
	
	-97 
	-94
	-92.2
	-91
	FDD
	7

	
	7
	
	
	
	-94.7
	-92.9
	-91.7
	
	

	
	8
	
	
	-96.8
	-93.8
	
	
	
	

	
	4019
	
	
	-96
	-93.3
	-91.7
	-90.6
	TDD
	

	CA_3A-7A-8A-40A
	319
	
	
	-94.2
	-91.2
	-89.5
	-88.3
	FDD
	40

	
	719
	
	
	
	-94
	-92.4
	-91.2
	
	

	
	8
	
	
	-96.8
	-93.8
	
	
	
	

	
	40
	
	
	-99.2
	-96.2
	-94.4
	-93.2
	TDD
	

	NOTE 19:
Applicable for the operations with 2 or 4 antenna ports supported in the band with carrier aggregation configured.


Table 5.77.4-4: Uplink configuration for reference sensitivity (exceptions due to cross band isolation issues of TDD and FDD bands)
	E-UTRA Band / Channel bandwidth of the affected DL band / NRB / Duplex mode

	EUTRA CA Configuration
	E-UTRA Band
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	Duplex Mode

	CA_3A-7A-8A-40A
	3
	
	
	25 
	50 
	501
	501
	FDD

	
	7
	
	
	25 
	50 
	75
	751
	FDD

	
	40
	
	
	25
	50
	75 
	100 
	TDD

	NOTE 1:
1 refers to the UL resource blocks shall be located as close as possible to the downlink operating band but confined within the transmission bandwidth configuration for the channel bandwidth (Table 5.6-1).



5.78
CA_4DL_25A-25A-41C-1UL_BCS0
5.78.1 
Operating bands for CA
Table 5.78.1-1: 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_25-41
	25
	1850 MHz
	–
	1915 MHz
	1930 MHz
	–
	1995 MHz
	FDD

	
	41
	2496 MHz
	–
	2960 MHz
	2496 MHz
	–
	2960 MHz
	TDD


5.78.2
Channel bandwidths per operating band for CA

Table 5.78.2-1: Supported E-UTRA bandwidths per CA configuration for 4DL 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-25A-41C
	-
	25
	See CA_25A-25A Bandwidth Combination Set 1 in Table 5.6A.1-3
	80
	0

	
	
	41
	See CA_41C Bandwidth Combination Set 0 in Table 5.6A.1-3
	
	


5.78.3
UE Co-existence studies
Table 5.78.3-1 summarizes frequency ranges where harmonic products occur due to Band 25 and Band 41 CA with 1 UL. 
Table 5.78.3-1: Band 25 and Band 41 harmonics

	BS UL carriers
	f1_low
	f1_high
	f2_low
	f2_high

	UL frequency (MHz)
	1850
	1915
	2496
	2690

	2nd order harmonics frequency range (MHz)
	3700
	3830
	4992
	5380

	3rd order harmonics frequency range (MHz)
	5550
	5745
	7488
	8070


It can be seen from Table 5.78.3-1 that there is no harmonic interference for CA_25A-25A-41C into the UE’s own receive bands.  
5.78.4
∆TIB,c and ∆RIB,c values
The co-existence studies for this band combination are the same as CA_25A-41C_1UL_BCS0, which can be found in TR36.852-02.
Table 5.78.4-1: ΔTIB,c for 4DL aggregation
	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c  [dB]

	CA_25A-25A-41C
	25
	0.5

	
	41
	0.5


Table 5.78.4-2: ΔRIB,c for 4DL aggregation
	Inter-band CA Configuration
	E-UTRA Band
	ΔRIB  [dB]

	CA_25A-25A-41C
	25
	0

	
	41
	0


5.78.5
Reference sensitivity
REFSENS remain unchanged. No further MSD is needed
5.79
CA_1A-8A-20A-28A_BCS0
5.79.1
Channel bandwidths per operating band for CA

Table 5.79.1-1: Supported E-UTRA bandwidths per CA configuration for 4DL 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_1A-8A-20A-28A
	1
	
	
	Yes
	Yes
	Yes
	Yes
	70
	0

	
	8
	
	
	Yes
	Yes
	
	
	
	

	
	20
	
	
	
	Yes
	Yes
	Yes
	
	

	
	28
	
	
	Yes
	Yes
	Yes
	Yes
	
	


5.79.2
Co-existence studies

Table 5.79.2-1 summarizes frequency ranges where harmonics occur due to Band 1, 8, 20 and 28 with 1 UL. 

Table 5.79.2-1: Impact of 1 UL Harmonic Interference

	
	
	
	2nd Harmonic
	3rd Harmonic

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

	1
	1920
	1980
	3840
	3960
	5760
	5940

	8
	880
	915
	1760
	1830
	2640
	2745

	20
	832
	862
	1664
	1724
	2496
	2586

	28
	703
	748
	1406
	1496
	2109
	2244


It can be seen from Table 5.79.2-1 that the third harmonic of band 28 UL falls into band 1 DL.
5.79.3
∆TIB,c and ∆RIB,c values
In the reference architecture of CA_8A-20A-28A, two main antennas are assumed to support three bands, with one duplexer connected for one antenna to support one band and one quadplexer or triplexer connected for another antenna to support other two bands. A similar architecture can be considered for CA_1A-8A-20A-28A with the main tranceiver of band 1 diplexed to one of the main low band antenna. If we avoid band 1 and 28 in the same antenna, the harmonic issue is possibly avoided.

Two diversity antennas are also required if B8/20/28 diversity path cannot be supported with one diversity antenna. In case UE support 4Rx for high band(s), 2 antennas can be used for low band Tx/Rx and 2 others for low band diversity antenna as illustrated in Figure 5.79.3-1.
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 Figure 5.79.3-1: A possible architecture for CA_1A-8A-20A-28A
To allow UE architectures including the harmonic trap filter in low bands in case band 1 and 28 are supported in the same antenna, we propose the maximum relaxation value among CA_1A-8A-20A, CA_1A-8A-28A, CA_1A-8A-20A, and CA_8A-20A-28A for this band combination. The proposed ΔTIB,c and ΔRIB,c are included in Table 5.79.3-1 and Table 5.79.3-2, respectively.

Table 5.79.3-1: ΔTIB,c for 4DL aggregation
	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c [dB]

	CA_1A-8A-20A-28A
	1
	0.3

	
	8
	0.6

	
	20
	0.6

	
	28
	0.6


Table 5.79.3-2: ΔRIB,c for 4DL aggregation
	Inter-band CA Configuration
	E-UTRA Band
	ΔRIB,c [dB]

	CA_1A-8A-20A-28A
	1
	0

	
	8
	0.2

	
	20
	0.2

	
	28
	0.2


5.79.4
REFSENS requirement

The REFSENS exceptions due to the third harmonic issue are specified in Table 5.79.4-1 for the uplink configuration in Table 5.79.4-2.

Table 5.79.4-1: Reference sensitivity for carrier aggregation QPSK PREFSENS, CA (exceptions due to harmonic issues in the combinations of intra-band and inter-band 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_1A-8A-20A-28A5,6
	133
	
	
	-89.8
	-89.4
	-89
	-88.7
	FDD

	
	8
	
	
	-96.8
	-93.8
	
	
	

	
	20
	
	
	
	-93.8
	-91
	-89.8
	

	
	28
	
	
	-98.3
	-95.3
	-93.5
	-90.8
	

	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: image165.wmf]ë

û

1

.

0

3

.

0

HB

DL

LB

UL

f

f

=

in MHz and 
[image: image166.wmf]__

/2/2

LBLBLBLBLB

ULlowChannelULULhighChannel

FBWfFBW

+££-

 with[image: image167.wmf]HB

DL

f

 the carrier frequency of a high band in MHz and [image: image168.wmf]LB

Channel

BW

 the channel bandwidth configured in the low band.

NOTE 33:
Applicable for the operations with 2 or 4 antenna ports supported in the band with carrier aggregation configured.


Table 5.79.4-2: 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_1A-8A-20A-28A
	28
	
	
	8
	16
	25
	25
	FDD


5.80
CA_1A-3A-20A-32A_BCS0
5.80.1
Channel bandwidths per operating band for CA

Table 5.80.1-1: Supported E-UTRA bandwidths per CA configuration for 4DL 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_1A-3A-20A-32A
	1
	
	
	Yes
	Yes
	Yes
	Yes
	80
	0

	
	3
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	
	20
	
	
	
	Yes
	Yes
	Yes
	
	

	
	32
	
	
	Yes
	Yes
	Yes
	Yes
	
	


5.80.2
Co-existence studies

Table 5.80.2-1 summarizes frequency ranges where harmonics occur due to Band 1, 3, and 20 with 1 UL. 

Table 5.80.2-1: Impact of 1 UL Harmonic Interference

	
	
	
	2nd Harmonic
	3rd Harmonic

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

	1
	1920
	1980
	3840
	3960
	5760
	5940

	3
	1710
	1785
	3420
	3570
	5130
	5355

	20
	832
	862
	1664
	1724
	2496
	2586


It can be seen from Table 5.80.2-1 that there is no harmonic relation for this band combination.
5.80.3
∆TIB,c and ∆RIB,c values
For 4DL/1UL CA_1A-3A-20A-32A, the (TIB,c and (RIB,c values are shown in Table 5.80.3-1 and Table 5.80.3-2, respectively. The relaxation values are derived from the maximum values of CA_1A-3A-20A, CA_1A-3A-32A, and CA_1A-20A-32A.
Table 5.80.3-1: ΔTIB,c for 4DL aggregation

	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c [dB]

	CA_1A-3A-20A-32A
	1
	0.5

	
	3
	0.5

	
	20
	0.3


Table 5.80.3-2: ΔRIB,c for 4DL aggregation

	Inter-band CA Configuration
	E-UTRA Band
	ΔRIB,c [dB]

	CA_1A-3A-20A-32A
	1
	0

	
	3
	0

	
	20
	0

	
	32
	0


5.80.4
REFSENS requirements

REFSENS requirements are defined for applicable bands as given in Table 5.80.4-1.
Table 5.80.4-1: Reference sensitivity QPSK PREFSENS (CA with a SDL band)
	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_1A-3A-20A-32A6
	1
	
	
	-100
	-97
	-95.2
	-94
	FDD

	
	3
	
	
	-94
	-91.5
	-90
	-89
	

	
	20
	
	
	
	-94
	-91.2
	-90
	

	
	32
	
	
	-100
	-97
	-95.2
	-94
	

	CA_1A-3A-20A-32A7
	1
	
	
	-100
	-97
	-95.2
	-94
	FDD

	
	3
	
	
	-97 
	-94
	-92.2
	-91
	

	
	20
	
	
	
	-94
	-91.2
	-90
	

	
	32
	
	
	-100
	-97
	-95.2
	-94
	

	NOTE 6:
These requirements apply when the uplink is active in Band 1 and the separation between the lower edge of the uplink channel in Band 1 and the upper edge of the downlink channel in Band 3 is < 60 MHz. For each channel bandwidth in Band 3, the requirement applies regardless of channel bandwidth in Band 1.

NOTE 7:
These requirements apply when the uplink is active in Band 1 and the separation between the lower edge of the uplink channel in Band 1 and the upper edge of the downlink channel in Band 3 is ≥ 60 MHz. For each channel bandwidth in Band 3, the requirement applies regardless of channel bandwidth in Band 1.


5.81
CA_2A-29A-30A-66A_BCS0
5.81.1
Channel bandwidths per operating band for CA

Table 5.81.1-1: Supported E-UTRA bandwidths per CA configuration for 4DL 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-29A-30A-66A
	2
	
	
	Yes
	Yes
	Yes
	Yes
	60
	0

	
	29
	
	
	Yes
	Yes
	
	
	
	

	
	30
	
	
	Yes
	Yes
	
	
	
	

	
	66
	
	
	Yes
	Yes
	Yes
	Yes
	
	


5.81.2
Co-existence studies

Table 5.81.2-1 summarizes frequency ranges where harmonics occur due to Band 2 and Band 46 CA with 1 UL. 

Table 5.81.2-1: Impact of 1 UL Harmonic Interference

	
	
	
	2nd Harmonic
	3rd Harmonic

	Band
	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
	3700
	3820
	5550
	5730

	30
	2305
	2315
	4610
	4630
	6915
	6945

	66
	1710
	1780
	3420
	3560
	5130
	5340


It can be seen from Table 5.81.2-1 that there is no harmonic relation for this band combination.
5.81.3
∆TIB,c and ∆RIB,c values
For 4DL/1UL CA_2A-29A-30A-66A, the (TIB,c and (RIB,c values are shown in Table 5.81.3-1 and Table 5.81.3-2, respectively, as derived from CA_2A-30A-66A. The low SDL band (band 29) is simply diplexed.

Table 5.81.3-1: ΔTIB,c for 4DL aggregation
	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c [dB]

	CA_2A-29A-30A-66A
	2
	0.5

	
	30
	0.3

	
	66
	0.5


Table 5.81.3-2: ΔRIB,c for 4DL aggregation
	Inter-band CA Configuration
	E-UTRA Band
	ΔRIB,c [dB]

	CA_2A-29A-30A-66A
	2
	0.4

	
	30
	0.5

	
	66
	0.4


5.81.4
REFSENS requirements
Reference sensitivity for CA_2A-29A-30A-66A are specified in Table 5.81.4-1 for the uplink configurations specified in Table 7.3.1-2 of TS36.101.

Table 5.81.4-1: Reference sensitivity QPSK PREFSENS (CA with a SDL band)

	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-29A-30A-66A
	2
	
	
	-97.6
	-94.6
	-92.8
	-91.6
	FDD

	
	29
	
	
	-97
	-94
	
	
	

	
	30
	
	
	-98.5
	-95.5
	
	
	

	
	66
	
	
	-99.1
	-96.1
	-94.3
	-93.1
	


5.82
CA_4DL_25A-46D-1UL_BCS0
5.82.1
Operating bands for CA
Table 5.82.1-1: 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_25-46
	25
	1850 MHz
	–
	1915 MHz
	1930 MHz
	–
	1995 MHz
	FDD

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


5.82.2
Channel bandwidths per operating band for CA

Table 5.82.2-1: Supported E-UTRA bandwidths per CA configuration for 4DL 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-46D
	-
	25
	
	
	Yes
	Yes
	Yes
	Yes
	80
	0

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


5.82.3
UE Co-existence studies

Table 5.82.3-1 summarizes frequency ranges where harmonics occur due to Band 25 and Band 46 CA with 1 UL. 

Table 5.82.3-1: Band 25 and Band 46 UL harmonics

	BS UL carriers
	f1_low
	f1_high
	f2_low
	f2_high

	UL frequency (MHz)
	1850
	1915
	5150
	5925

	2nd order harmonics frequency range (MHz)
	3700
	3830
	10300
	11850

	3rd order harmonics frequency range (MHz)
	5550
	5745
	15450
	17775


It can be seen from Table 5.82.3-1 that there is harmonic interference for CA_25A-46D towards own receive bands with the 3rd harmonic of B25 being in the B46 range.  
5.82.4
∆TIB,c and ∆RIB,c values
The co-existence studies for this band combination are the same as CA_25A-46A_1UL_BCS0, which can be found in TR36.715-02-01.
Table 5.82.4-1: ΔTIB,c for 4DL aggregation
	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c  [dB]

	CA_25A-46D
	25
	0

	
	46
	0


Table 5.82.4-2: ΔRIB,c for 4DL aggregation
	Inter-band CA Configuration
	E-UTRA Band
	ΔRIB  [dB]

	CA_25A-46D
	25
	0

	
	46
	0


5.82.5
Reference sensitivity
Since 3rd harmonic interference is potentially present in this CA configuration, a reference sensitivity exception is necessary.  The REFSENS values for this CA configuration are below..

Table 5.82.5-1: REFSENS requirements for CA_25A-46D
	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_25A-46D
	25
	-101.2
	-98.2
	-96.5
	-93.5
	-91.7
	-90.5
	FDD

	
	46
	
	
	
	-93
	
	--90
	TDD


5.83
CA_3A-7A-46C_BCS0
5.83.1
Channel bandwidths per operating band for CA

Table 5.83.1-1: 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_3-7-46
	3
	1710 MHz
	–
	1785 MHz
	1805 MHz
	–
	1880 MHz
	FDD

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

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


Table 5.83.1-2: Supported E-UTRA bandwidths per CA configuration for inter-band CA 

	CA operating / channel bandwidth
	Maximum aggregated bandwidth

[MHz]
	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
	
	

	CA_3A-7A-46C
	-
	3
	
	
	Yes
	Yes
	Yes
	Yes
	80
	0

	
	
	7
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	
	
	46
	See CA_46C Bandwidth Combination Set 0 in Table 5.6A.1-1 of TS36.101
	
	


5.83.2
UE Co-existence studies
Table 5.83.2-1 summarizes frequency ranges where harmonics occur due to Band 3, Band 7 and Band 46 CA with 1 UL. 

Table 5.83.2-1: Impact of 1 UL Harmonic Interference
	
	
	
	2nd Harmonic
	3rd Harmonic

	Band
	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
	3420
	3570
	5130
	5355

	7
	2500
	2570
	5000
	5140
	7500
	7710

	46
	5150
	5925
	10300
	11850
	15450
	17775


It can be seen from Table 5.83.2-1 for CA_3A-7A-46C that there is the 3rd harmonic interference from band 3 uplink towards band 46 downlink receiver.
5.83.3
∆TIB and ∆RIB values
For three simultaneous DLs and one UL of Band 3, Band 7 and Band 46 for 1UL/4DL CA_3A-7A-46C, the (TIB,c and (RIB,c values are shown in Table 5.83.3-1 and Table 5.83.3-2, respectively.
Table 5.83.3-1: ΔTIB,c for 3DL aggregation
	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c [dB]

	CA_3A-7A-46C
	3
	0.5

	
	7
	0.5


Table 5.83.3-2: ΔRIB,c for 3DL aggregation
	Inter-band CA Configuration
	E-UTRA Band
	ΔRIB,c [dB]

	CA_3A-7A-46C
	3
	0

	
	7
	0


5.83.4
REFSENS requirements

Reference sensitivity for CA_3A-7A-46C is specified in Table 5.83.4-1 for the uplink configuration specified in Table 7.3.1-2 and Table 7.3.1A-0eC of TS36.101. The exclusion zones for band 46 due to harmonics are specified in Table 7.3.1A-0eC of TS36.101.
Table 5.83.4-1: 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_3A-7A-46C
	3
	
	
	-97
	-94
	-92.2
	-91
	FDD

	
	7
	
	
	-98
	-95
	-93.2
	-92
	

	
	46
	
	
	
	
	
	-90
	TDD


5.84
CA_3A-8A-40C _BCS0
5.84.1
Channel bandwidths per operating band for CA
Table 5.84.1-1: Supported E-UTRA bandwidths per CA configuration for 4DL 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-8A-40C
	-
	3
	
	
	Yes
	Yes
	Yes
	Yes
	70
	0

	
	
	8
	
	
	Yes
	Yes
	
	
	
	

	
	
	40
	See CA_40C Bandwidth combination set 1 in Table 5.6A.1-1
	
	


5.84.2
UE Co-existence studies
The 2nd and 3rd harmonics products caused in the UE by transmitting CA_3A-8A-40C_BCS0 carriers are derived in the constituent 3DL CA_3A-8A-40A.
5.84.3
∆TIB and ∆RIB values
The (TIB,c and (RIB,c values are shown in Table 5.84.3-1 and Table 5.84.3-2, respectively.
Table 5.84.3-1: ΔTIB,c for 4DL aggregation

	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c [dB]

	CA_3A-8A-40C
	3
	0.5

	
	8
	0.3

	
	40
	0.5


Table 5.84.3-2: ΔRIB,c for 4DL aggregation

	Inter-band CA Configuration
	E-UTRA Band
	ΔRIB,c [dB]

	CA_3A-8A-40C
	3
	0

	
	8
	0

	
	40
	0


5.84.4
REFSENS requirements
REFSENS requirements are defined in table 5.84.4-1 for inclusion in TS36.101 Table 7.3.1A-0a, and table 5.84.4-2 for inclusion in Table 7.3.1A-0bE, and in table 5.84.4-3 for inclusion in TS36.101 Table 7.3.1A-0bF.
Table 5.84.4-1: 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_3A-8A-40C4
	3
	
	
	N/A
	N/A
	N/A
	N/A
	FDD

	
	8
	
	
	N/A
	N/A
	
	
	

	
	40
	
	
	N/A
	N/A
	N/A
	N/A
	TDD

	NOTE 4:
No requirements apply when there is at least one individual RE within the uplink transmission bandwidth of the low band for which the 2nd transmitter harmonic is within the downlink transmission bandwidth of the high band. The reference sensitivity is only verified when this is not the case (the requirements specified in clause 7.3.1 apply unless otherwise specified).


Table 5.84.4-2: Reference sensitivity for carrier aggregation QPSK PREFSENS, CA (exceptions due to cross band isolation issues of TDD and FDD bands)
	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_3A-8A-40C
	3
	
	
	-97 
	-94
	-92.2
	-91
	FDD
	3

	
	8
	
	-99.2
	-97
	-94
	
	
	
	

	
	4019
	
	
	-95.4
	-92.9
	-91.3
	-90.2
	TDD
	

	CA_3A-8A-40C
	319
	
	
	-94.2
	-91.2
	-89.5
	-88.3
	FDD
	40

	
	8
	
	-99.2
	-97
	-94
	
	
	
	

	
	40
	
	
	-100
	-97
	-95.2
	-94
	TDD
	

	NOTE 19:
Applicable for the operations with 2 or 4 antenna ports supported in the band with carrier aggregation configured.


Table 5.84.4-3: Uplink configuration for reference sensitivity (exceptions due to cross band isolation issues of TDD and FDD bands)
	E-UTRA Band / Channel bandwidth of the affected DL band / NRB / Duplex mode

	EUTRA CA Configuration
	E-UTRA Band
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	Duplex Mode

	CA_3A-8A-40C
	3
	6
	15
	25
	50
	501
	501
	FDD

	
	40
	
	
	25
	50
	75
	100
	TDD

	NOTE 1:
1 refers to the UL resource blocks shall be located as close as possible to the downlink operating band but confined within the transmission bandwidth configuration for the channel bandwidth (Table 5.6-1).


5.85
CA_2A-2A-7A-66A_BCS0
5.85.1
Channel bandwidths per operating band for CA
Table 5.85.1-1: Supported E-UTRA bandwidths per CA configuration for 4DL 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-2A-7A-66A
	2
	See CA_2A-2A Bandwidth Combination Set 0 in Table 5.6A.1-3
	80
	0

	
	7
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	
	66
	
	
	Yes
	Yes
	Yes
	Yes
	
	


5.85.2
UE Co-existence studies
Table 5.85.2-1 summarizes frequency ranges where harmonics occur due to Band 2, Band 7 and Band 66 CA with 1 UL. 
Table 5.85.2-1: 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

	2
	1850
	1910
	1930
	1990
	3700
	3820
	5550
	5730
	3860
	3980
	5790
	5970

	7
	2500
	2570
	2620
	2690
	5000
	5140
	7500
	7710
	5240
	5380
	7860
	8070

	66
	1710
	1780
	2110
	2200
	3420
	3560
	5130
	5340
	4220
	4400
	6330
	6600


It can be seen from Table 5.85.2-1 that there is no harmonic issue for this band combination.
5.85.3
∆TIB and ∆RIB values
The (TIB,c and (RIB,c values are shown in Table 5.85.3-1 and Table 5.85.3-2, respectively.
Table 5.85.3-1: ΔTIB,c for 4DL aggregation
	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c [dB]

	CA_2A-2A-7A-66A
	2
	0.5

	
	7
	0.5

	
	66
	0.5


Table 5.85.3-2: ΔRIB,c for 4DL aggregation
	Inter-band CA Configuration
	E-UTRA Band
	ΔRIB,c [dB]

	CA_2A-2A-7A-66A
	2
	0.3

	
	7
	0.5

	
	66
	0.5


5.85.4
REFSENS requirements

There is no MSD issue for this band combination.
5.86
CA_7A-12B-66A _BCS0
5.86.1
Channel bandwidths per operating band for CA
Table 5.86.1-1: Supported E-UTRA bandwidths per CA configuration for 4DL 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_7A-12B-66A
	7
	
	
	Yes
	Yes
	Yes
	Yes
	55
	0

	
	12
	See CA_12B Bandwidth combination set 0 in Table 5.6A.1-1
	
	

	
	66
	
	
	Yes
	Yes
	Yes
	Yes
	
	


5.86.2
UE Co-existence studies
Table 5.86.2-1 summarizes frequency ranges where harmonics occur due to Band 7, Band 12 and Band 66 CA with 1 UL. 

Table 5.86.2-1: 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

	7
	2500
	2570
	2620
	2690
	5000
	5140
	7500
	7710
	5240
	5380
	7860
	8070

	12
	699
	716
	729
	746
	1398
	1432
	2097
	2148
	1458
	1492
	2187
	2238

	66
	1710
	1780
	2110
	2200
	3420
	3560
	5130
	5340
	4220
	4400
	6330
	6600


It can be seen from Table 5.86.2-1 that the 3rd harmonic of Band 12 falls into the Band 66 DL.
5.86.3
∆TIB and ∆RIB values
The (TIB,c and (RIB,c values are shown in Table 5.86.3-1 and Table 5.86.3-2, respectively.
Table 5.86.3-1: ΔTIB,c for 4DL aggregation
	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c [dB]

	CA_7A-12B-66A
	7
	0.5

	
	12
	0.8

	
	66
	0.5


Table 5.86.3-2: ΔRIB,c for 4DL aggregation
	Inter-band CA Configuration
	E-UTRA Band
	ΔRIB,c [dB]

	CA_7A-12B-66A
	7
	0.5

	
	12
	0.5

	
	66
	0.5


5.86.4
REFSENS requirements

REFSENS requirements are defined in table 5.86.4-1 for inclusion in TS36.101 table 7.3.1A-0a, and in table 5.86.4-2 for inclusion in TS36.101 table 7.3.1A-0b.

Table 5.86.4-1: 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_7A-12B-66A5,6
	7
	
	
	-97.5
	-94.5
	-92.7
	-91.5
	FDD

	
	12
	
	
	-96.5
	-93.5
	
	
	

	
	6633
	
	
	-89.5
	-89
	-88.5
	-88
	

	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: image169.wmf]ë
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NOTE 33:
Applicable for the operations with 2 or 4 antenna ports supported in the band with carrier aggregation configured.


Table 5.86.4-2: 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_7A-12B-66A
	12
	
	
	8
	16
	
	
	FDD


5.87
CA_4A-48D_BCS0
5.87.1
Operating bands for CA
Table 5.87.1-1: 4DL 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_4-48
	4
	1710 MHz
	–
	1755 MHz
	2110 MHz
	–
	2155 MHz
	FDD

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


5.87.2
Channel bandwidths per operating band for CA
Table 5.87.2-1: Supported E-UTRA bandwidths per CA configuration for 4DL inter-band CA
	CA operating / Channel bandwidth
	Maximum aggregated bandwidth

[MHz]
	Bandwidth Combination Set

	CA Configuration
	E-UTRA Bands
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	
	

	CA_4A-48D
	4
	
	
	Yes
	Yes
	Yes
	Yes
	80
	0

	
	48
	See CA_48D Bandwidth combination set 0 in Table 5.6A.1-1 of TS 36.101
	
	


5.87.3
Co-existence studies
For single UL the 2nd and 3rd harmonic analysis for B4 and B48 is already done in the 2DL/1UL TR 36.715-02-01. As shown in the table 5.87.3-1. None of the products falls into the B4 or B48 BS/UE receiving bands. For UE coexistence the single UL is already considered for these bands in TS 36.101.
Table 5.87.3-1: UL harmonics frequency limits for CA of Band 4 and Band 48
	
	
	
	
	
	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

	4
	1710
	1755
	2110
	2155
	3420
	3510
	5130
	5265

	48
	3550
	3700
	3550
	3700
	7100
	7400
	10650
	11100


So we can conclude that there is no issue on both DL/UL harmonic interference.
5.87.4
∆TIB,c and ∆RIB,c values
The same UE RF architecture for CA_2DL/1UL_4A-48A_BCS0 will be considered, hence same additional ILs of CA_4A-48A UE are reused as shown in Table 5.87.4-1 and Table 5.87.4-2, respectively.

Table 5.87.4-1: ΔTIB,c
	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c  [dB]

	CA_4A-48D
	4
	0.3

	
	48
	0.8

	NOTE 1:
These additional ILs are not applied for CA UE supporting both Band 4 and Band 66 (extended Band 4). In case, the related additional ILs of CA_48D-66A are applied for the UE.


Table 5.87.4-2: ΔRIB,c
	Inter-band CA Configuration
	E-UTRA Band
	ΔRIB,c  [dB]

	CA_4A-48D
	4
	0

	
	48
	0.5

	NOTE 1:
These additional ILs are not applied for CA UE supporting both band 4 and Band 66 (extended B4). In case, the related additional ILs of CA_48D-66A are applied for the UE.


5.87.5
REFSENS requirements
No MSD issue for this CA_4DL/1UL_4A-48D_BCS0.
5.88
CA_4DL_2A-2A-7A-12A_1UL_BCS0
5.88.1
Channel bandwidths per operating band for CA
Table 5.88.1-1: 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-2A-7A-12A
	2
	See CA_2A-2A Bandwidth combination set 0 in Table 5.6A.1-3
	70
	0

	
	7
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	
	12
	
	
	Yes
	Yes
	
	
	
	


5.88.2
Co-existence studies
Table 5.88.2-1 summarizes frequency ranges where harmonics occur due to Band 2, Band 7 and Band 12 CA with 1 UL. 
Table 5.88.2-1: 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

	7
	2500
	2570
	2620
	2690
	5000
	5140
	7500
	7710

	12
	699
	716
	729
	746
	1398
	1432
	2097
	2148


It can be seen from Table 5.88.2-1 that there is no harmonic impact of band2, band 7 and band 12 into its own receiving bands.
5.88.3
ΔTIB,c and ΔRIB,c values
For the UE which supports CA_2A-2A-7A-12A the ΔTIB,c and ΔRIB,c are defined for applicable bands in Table 5.88.3-1 and 5.88.3-2 respectively.
Table 5.88.3-1: ΔTIB,c for 4DLs aggregation

	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c [dB]

	CA_2A-2A-7A-12A
	2
	0.5

	
	7
	0.5

	
	12
	0.3


Table 5.88.3-2: ΔRIB,c for 4DLs aggregation

	Inter-band CA Configuration
	E-UTRA Band
	ΔRIB,c [dB]

	CA_2A-2A-7A-12A
	2
	0

	
	7
	0

	
	12
	0


5.88.4
REFSENS requirements
There is no need to define reference sensitivity requirements for CA_2A-2A-7A-12A.

5.89
CA_4DL_2A-7A-12A-66A_1UL_BCS0

5.89.1
Channel bandwidths per operating band for CA

Table 5.89.1-1: 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-7A-12A-66A
	2
	
	
	Yes
	Yes
	Yes
	Yes
	70
	0

	
	7
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	
	12
	
	
	Yes
	Yes
	
	
	
	

	
	66
	
	
	Yes
	Yes
	Yes
	Yes
	
	


5.89.2
Co-existence studies
Table 5.89.2-1 summarizes frequency ranges where harmonics occur due to Band 2, Band 7, Band 12 and Band 66 CA with 1 UL. 

Table 5.89.2-1: 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

	7
	2500
	2570
	2620
	2690
	5000
	5140
	7500
	7710

	12
	699
	716
	729
	746
	1398
	1432
	2097
	2148

	66
	1710
	1780
	2110
	2200
	3420
	3560
	5130
	5340


It can be seen from Table 5.89.2-1 that the third harmonic of band 12 falls into band 66 downlink.
5.89.3
ΔTIB,c and ΔRIB,c values
For the UE which supports CA_2A-7A-12A-66A the ΔTIB,c and ΔRIB,c are defined for applicable bands in Table 5.89.3-1 and 5.89.3-2 respectively.

Table 5.89.3-1: ΔTIB,c for 4DLs aggregation

	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c [dB]

	CA_2A-7A-12A-66A
	2
	0.5

	
	7
	0.5

	
	12
	0.8

	
	66
	0.5


Table 5.89.3-2: ΔRIB,c for 4DLs aggregation

	Inter-band CA Configuration
	E-UTRA Band
	ΔRIB,c [dB]

	CA_2A-7A-12A-66A
	2
	0.3

	
	7
	0.5

	
	12
	0.5

	
	66
	0.3


5.89.4
REFSENS requirements

REFSENS requirements are defined in table 5.89.4-1 for inclusion in TS36.101 table 7.3.1A-0a, and in table 5.89.4-2 for inclusion in TS36.101 table 7.3.1A-0b.

Table 5.89.4-1: 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_2A-7A-12A-66A5,6
	2
	
	
	-97.7 
	-94.7
	-92.9
	-91.7
	FDD

	
	7
	
	
	-97.5
	-94.5
	-92.7
	-91.5
	

	
	12
	
	
	-96.5
	-93.5
	
	
	

	
	6633
	
	
	-89.5
	-89
	-88.5
	-88
	

	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: image173.wmf]ë
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NOTE 33:
Applicable for the operations with 2 or 4 antenna ports supported in the band with carrier aggregation configured.


Table 5.89.4-2: 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_2A-7A-12A-66A
	12
	
	
	8
	16
	
	
	FDD


5.90
CA_4DL_2A-7A-12B_1UL_BCS0

5.90.1
Channel bandwidths per operating band for CA

Table 5.90.1-1: 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-7A-12B
	2
	
	
	Yes
	Yes
	Yes
	Yes
	55
	0

	
	7
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	
	12
	See CA_12B Bandwidth combination set 0 in Table 5.6A.1-1
	
	


5.90.2
Co-existence studies

Table 5.90.2-1 summarizes frequency ranges where harmonics occur due to Band 2, Band 7 and Band 12 CA with 1 UL. 

Table 5.90.2-1: 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

	7
	2500
	2570
	2620
	2690
	5000
	5140
	7500
	7710

	12
	699
	716
	729
	746
	1398
	1432
	2097
	2148


It can be seen from Table 5.90.2-1 that there is no harmonic impact of band2, band 7 and band 12 into its own receiving bands.
5.90.3
ΔTIB,c and ΔRIB,c values
For the UE which supports CA_2A-7A-12B the ΔTIB,c and ΔRIB,c are defined for applicable bands in Table 5.90.3-1 and 5.90.3-2 respectively.

Table 5.90.3-1: ΔTIB,c for 4DLs aggregation

	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c [dB]

	CA_2A-7A-12B
	2
	0.5

	
	7
	0.5

	
	12
	0.3


Table 5.90.3-2: ΔRIB,c for 4DLs aggregation

	Inter-band CA Configuration
	E-UTRA Band
	ΔRIB,c [dB]

	CA_2A-7A-12B
	2
	0

	
	7
	0

	
	12
	0


5.90.4
REFSENS requirements

There is no need to define reference sensitivity requirements for CA_2A-7A-12B.

5.91
CA_4DL_3C-8A-38A_1UL_BCS0

5.91.1
Channel bandwidths per operating band for CA

Table 5.91.1-1: 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_3C-8A-38A
	3
	See CA_3C Bandwidth combination set 0 in Table 5.6A.1-1
	70
	0

	
	8
	
	
	Yes
	Yes
	
	
	
	

	
	38
	
	
	Yes
	Yes
	Yes
	Yes
	
	


5.91.2
Co-existence studies
Table 5.91.2-1 summarizes frequency ranges where harmonics occur due to Band 3, Band 8 and Band 38 CA with 1 UL. 

Table 5.91.2-1: 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

	8
	880
	915
	925
	960
	1760
	1830
	2640
	2745

	38
	2570
	2620
	2570
	2620
	5140
	5240
	7710
	7860


It can be seen from Table 5.91.2-1 that the 2nd harmonic of Band 8 UL may fall into the Band 3 DL.
5.91.3
ΔTIB,c and ΔRIB,c values
For the UE which supports CA_3C-8A-38A the ΔTIB,c and ΔRIB,c are defined for applicable bands in Table 5.91.3-1 and 5.91.3-2 respectively.

Table 5.91.3-1: ΔTIB,c for 4DLs aggregation

	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c [dB]

	CA_3C-8A-38A
	3
	0.5

	
	8
	0.3

	
	38
	0.5


Table 5.91.3-2: ΔRIB,c for 4DLs aggregation

	Inter-band CA Configuration
	E-UTRA Band
	ΔRIB,c [dB]

	CA_3C-8A-38A
	3
	0

	
	8
	0

	
	38
	0


5.91.4
REFSENS requirements

REFSENS requirements are defined in table 5.91.4-1 for inclusion in TS36.101 table 7.3.1A-0a

Table 5.91.4-1: 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_3C-8A-38A4
	3
	
	
	N/A
	N/A
	N/A
	N/A
	FDD

	
	8
	
	
	N/A
	N/A
	
	
	

	
	38
	
	
	N/A
	N/A
	N/A
	N/A
	TDD

	NOTE 4:
No requirements apply when there is at least one individual RE within the uplink transmission bandwidth of the low band for which the 2nd transmitter harmonic is within the downlink transmission bandwidth of the high band. The reference sensitivity is only verified when this is not the case (the requirements specified in clause 7.3.1 apply unless otherwise specified).


5.92
CA_4DL_3A-7A-28A-38A_1UL_BCS0

5.92.1
Channel bandwidths per operating band for CA

Table 5.92.1-1: 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_3A-7A-28A-38A1
	3
	
	
	Yes
	Yes
	Yes
	Yes
	80
	0

	
	7
	
	
	
	Yes
	Yes
	Yes
	
	

	
	28
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	
	38
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	NOTE 1:   UL carrier shall be supported in Band 3, 8 or 28 only. Power imbalance between downlink carriers on Band 7 and Band 38 is assumed to be within [6dB].


5.92.2
Co-existence studies

Table 5.92.2-1 summarizes frequency ranges where harmonics occur due to Band 3, Band 7, Band 28 and Band 38 CA with 1 UL. 

Table 5.92.2-1: 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

	7
	2500
	2570
	2620
	2690
	5000
	5140
	7500
	7710

	28
	703
	748
	758
	803
	1406
	1496
	2109
	2244

	38
	2570
	2620
	2570
	2620
	5140
	5240
	7710
	7860


It can be seen from Table 5.92.2-1 that the are no harmonic issues of CA combination with band 3, band 7, band 28 and band 38.
5.92.3
ΔTIB,c and ΔRIB,c values
For the UE which supports CA_3A-7A-28A-38A the ΔTIB,c and ΔRIB,c are defined for applicable bands in Table 5.92.3-1 and 5.92.3-2 respectively.

Table 5.92.3-1: ΔTIB,c for 4DLs aggregation

	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c [dB]

	CA_3A-7A-28A-38A
	3
	0.5

	
	7
	0.5

	
	28
	0.5

	
	38
	0.5


Table 5.92.3-2: ΔRIB,c for 4DLs aggregation

	Inter-band CA Configuration
	E-UTRA Band
	ΔRIB,c [dB]

	CA_3A-7A-28A-38A
	3
	0

	
	7
	0

	
	28
	0

	
	38
	0.2


5.92.4
REFSENS requirements

REFSENS requirements are defined in table 5.92.4-1 for inclusion in TS36.101 Table 7.3.1A-0bE and in table 5.92.4-2 for inclusion in TS36.101 Table 7.3.1A-0bF.

Table 5.92.4-1: Reference sensitivity for carrier aggregation QPSK PREFSENS, CA (exceptions due to cross band isolation issues of TDD and FDD bands)
	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_3A-7A-28A-38A
	3
	
	
	-97 
	-94
	-92.2
	-91
	FDD
	3

	
	719
	
	
	[-93.8]
	[-91.2]
	[-89.7]
	[-88.6]
	
	

	
	28
	
	
	-98.5
	-95.5
	-93.7
	-91
	
	

	
	38
	
	
	[-93.8]
	[-91.2]
	[-89.7]
	[-88.6]
	TDD
	

	CA_3C-7A-28A-38A
	3
	
	
	-97 
	-94
	-92.2
	-91
	FDD
	3

	
	719
	
	
	[-93.8]
	[-91.2]
	[-89.7]
	[-88.6]
	
	

	
	28
	
	
	-98.5
	-95.5
	-93.7
	-91
	
	

	
	38
	
	
	[-93.8]
	[-91.2]
	[-89.7]
	[-88.6]
	TDD
	

	NOTE 19:
Applicable for the operations with 2 or 4 antenna ports supported in the band with carrier aggregation configured.


Table 5.92.4-2: Uplink configuration for reference sensitivity (exceptions due to cross band isolation issues of TDD and FDD bands)

	E-UTRA Band / Channel bandwidth of the affected DL band / NRB / Duplex mode

	EUTRA CA Configuration
	E-UTRA Band
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	Duplex Mode

	CA_3A-7A-28A-38A
	3
	
	
	25
	50
	501
	501
	FDD


5.93
CA_4DL_3A-7A-8A-38A_1UL_BCS0

5.93.1
Channel bandwidths per operating band for CA

Table 5.93.1-1: 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_3A-7A-8A-38A1
	3
	
	
	Yes
	Yes
	Yes
	Yes
	70
	0

	
	7
	
	
	
	Yes
	Yes
	Yes
	
	

	
	8
	
	
	Yes
	Yes
	
	
	
	

	
	38
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	NOTE 1:   UL carrier shall be supported in Band 3, 8 or 28 only. Power imbalance between downlink carriers on Band 7 and Band 38 is assumed to be within [6dB].


5.93.2
Co-existence studies

Table 5.93.2-1 summarizes frequency ranges where harmonics occur due to Band 3, Band 7, Band 8 and Band 38 CA with 1 UL. 

Table 5.93.2-1: 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

	7
	2500
	2570
	2620
	2690
	5000
	5140
	7500
	7710

	8
	880
	915
	925
	960
	1760
	1830
	2640
	2745

	38
	2570
	2620
	2570
	2620
	5140
	5240
	7710
	7860


It can be seen from Table 5.93.2-1 that the 2nd harmonic of Band 8 UL may fall into the Band 3 DL.
5.93.3
ΔTIB,c and ΔRIB,c values
For the UE which supports CA_3A-7A-8A-38A the ΔTIB,c and ΔRIB,c are defined for applicable bands in Table 5.93.3-1 and 5.93.3-2 respectively.

Table 5.93.3-1: ΔTIB,c for 4DLs aggregation

	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c [dB]

	CA_3A-7A-8A-38A
	3
	0.5

	
	7
	0.5

	
	8
	0.5

	
	38
	0.5


Table 5.93.3-2: ΔRIB,c for 4DLs aggregation

	Inter-band CA Configuration
	E-UTRA Band
	ΔRIB,c [dB]

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

	
	7
	0

	
	8
	0

	
	38
	0.2


5.93.4
REFSENS requirements

REFSENS requirements are defined in table 5.93.4-1 for inclusion in TS36.101 table 7.3.1A-0a, in table 5.93.4-2 for inclusion in TS36.101 Table 7.3.1A-0bE and in table 5.93.4-3 for inclusion in TS36.101 Table 7.3.1A-0bF.

Table 5.93.4-1: 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_3A-7A-8A-38A 4
	3
	
	
	N/A
	N/A
	N/A
	N/A
	FDD

	
	7
	
	
	N/A
	N/A
	N/A
	N/A
	

	
	8
	
	
	N/A
	N/A
	
	
	

	
	38
	
	
	N/A
	N/A
	N/A
	N/A
	TDD

	NOTE 4:
No requirements apply when there is at least one individual RE within the uplink transmission bandwidth of the low band for which the 2nd transmitter harmonic is within the downlink transmission bandwidth of the high band. The reference sensitivity is only verified when this is not the case (the requirements specified in clause 7.3.1 apply unless otherwise specified).


Table 5.93.4-2: Reference sensitivity for carrier aggregation QPSK PREFSENS, CA (exceptions due to cross band isolation issues of TDD and FDD bands)
	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_3A-7A-8A-38A
	3
	
	
	-97 
	-94
	-92.2
	-91
	FDD
	3

	
	719
	
	
	[-93.8]
	[-91.2]
	[-89.7]
	[-88.6]
	
	

	
	8
	
	
	-97
	-94
	
	
	
	

	
	38
	
	
	[-93.8]
	[-91.2]
	[-89.7]
	[-88.6]
	TDD
	

	CA_3C-7A-8A-38A
	3
	
	
	-97 
	-94
	-92.2
	-91
	FDD
	3

	
	719
	
	
	[-93.8]
	[-91.2]
	[-89.7]
	[-88.6]
	
	

	
	8
	
	
	-97
	-94
	
	
	
	

	
	38
	
	
	[-93.8]
	[-91.2]
	[-89.7]
	[-88.6]
	TDD
	

	NOTE 19:
Applicable for the operations with 2 or 4 antenna ports supported in the band with carrier aggregation configured.


Table 5.93.4-3: Uplink configuration for reference sensitivity (exceptions due to cross band isolation issues of TDD and FDD bands)

	E-UTRA Band / Channel bandwidth of the affected DL band / NRB / Duplex mode

	EUTRA CA Configuration
	E-UTRA Band
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	Duplex Mode

	CA_3A-7A-8A-38A
	3
	
	
	25
	50
	501
	501
	FDD


5.94
CA_4DL_3C-46C_1UL_BCS0

5.94.1
Channel bandwidths per operating band for CA

Table 5.94.1-1: Supported E-UTRA bandwidths per CA configuration for 4DL inter-band CA
	CA operating / Channel bandwidth
	Maximum aggregated bandwidth

[MHz]
	Bandwidth Combination Set

	CA Configuration
	E-UTRA Bands
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	
	

	CA_3C-46C 
	3
	See CA_3C Bandwidth Combination Set 0 in Table 5.6A.1-1
	80
	0

	
	46
	See CA_46C Bandwidth combination set 0 in Table 5.6A.1-1 of TS 36.101
	
	


5.94.2
Co-existence studies
Table 5.94.2-1 summarizes frequency ranges where harmonics occur due to Band 3 and Band 46 CA with 1 UL. 

Table 5.94.2-1: Impact of 1 UL Harmonic Interference

	
	
	
	2nd Harmonic
	3rd Harmonic

	Band
	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
	3420
	3570
	5130
	5355

	46
	5150
	5925
	10300
	11850
	15450
	17775


It can be seen from Table 5.94.2-1 that the third harmonic of band 3 falls in band 46.
5.94.3
ΔTIB,c and ΔRIB,c values
For the UE which supports CA_3C-46C the ΔTIB,c and ΔRIB,c  is defined for applicable bands in Table 5.94.3-1 and 5.94.3-2 respectively assuming separate antenna architecture without HTF:
Table 5.94.3-1: ΔTIB,c
	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c [dB]

	CA_3C-46C
	3
	0


Table 5.94.3-2: ΔRIB,c
	Inter-band CA Configuration
	E-UTRA Band
	ΔRIB,c [dB]

	CA_3C-46C
	3
	0


5.94.4
MSD
REFSENS is specified as in Table 5.94.4-1.

Table 5.94.4-1: Reference sensitivity QPSK PREFSENS

	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_3C-46C
	3
	
	
	-97
	-94
	-92.2
	-91
	FDD

	
	46
	
	
	
	
	
	-90
	TDD


5.95
CA_1A-3A-7A-7A_BCS1

CA_1A-3A-7A-7A BCS0 is already specified in Release 14. See clause 6.58 in TR 36.714-04-01 [3].
5.95.1
Channel bandwidths per operating band for CA
A new bandwidth combination set 1 is introduced for CA_1A-3A-7A-7A in Release 15.
Table 5.95.1-1: Supported E-UTRA bandwidths per CA configuration for 4DL inter-band CA

	CA operating / Channel bandwidth
	Maximum aggregated bandwidth

[MHz]
	Bandwidth Combination Set

	CA Configuration
	E-UTRA Bands
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	
	

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

	
	3
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	
	7
	See the CA_7A-7A Bandwidth combination set 1 in Table below
	
	


Table 5.95.1-2: E-UTRA CA_7A-7A configurations and bandwidth combination sets defined for inter-band CA with 4DLs
	E-UTRA CA configuration / Bandwidth combination set

	E-UTRA CA configuration
	Component carriers in order of increasing carrier frequency
	Maximum aggregated 
bandwidth [MHz]
	Bandwidth combination set

	
	Allowed channel bandwidths for carrier [MHz]
	Allowed channel bandwidths for carrier [MHz]
	
	

	CA_7A-7A
	5
	15
	40
	0

	
	10
	10, 15
	
	

	
	15
	15, 20
	
	

	
	20
	20
	
	

	
	5, 10, 15, 20
	5, 10, 15, 20
	40
	1

	
	5, 10, 15, 20
	5, 10
	30
	2

	
	10, 15, 20
	10, 15, 20
	40
	3


NOTE: 
For the UE that signals support of any bandwidth combination set for carrier aggregation, the UE shall support all single carrier bandwidths for the constituent bands as defined in Table 5.6.1-1 of TS 36.101 when operating in single carrier mode.
See clause 6.58.2 in TR 36.714-04-01 [3] for the already specified bandwidth combination set 0.
5.95.2
UE Co-existence studies
The same analysis as Release 14 is applied. See clause 6.58.3 in TR 36.714-04-01 [3].

5.95.3

∆TIB and ∆RIB values
The same relaxation values as Release 14 are applied. See clause 6.58.4 in TR 36.714-04-01 [3].
5.95.4

REFSENS requirements
For this combination MSD is specified in Table 5.95.4-1 and 5.95.4-2.
Table 5.95.4-1: 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_1A-3A-7A-7A
	1
	
	
	-100
	-97
	-95.2
	-94
	FDD

	
	34
	
	
	-94
	-91.5
	-90
	-89
	

	
	35
	
	
	-97
	-94
	-92.2
	-91
	

	
	7
	
	
	-98
	-95
	-93.2
	-92
	

	NOTE 4:
These requirements apply when the uplink is active in Band 1 and the separation between the lower edge of the uplink channel in Band 1 and the upper edge of the downlink channel in Band 3 is < 60 MHz. For each channel bandwidth in the bands other than Band 1, the requirement applies regardless of channel bandwidth in Band 1.

NOTE 5:
These requirements apply when the uplink is active in Band 1 and the separation between the lower edge of the uplink channel in Band 1 and the upper edge of the downlink channel in Band 3 is ≥ 60 MHz. For each channel bandwidth in the bands other than Band 1, the requirement applies regardless of channel bandwidth in Band 1. 


Table 5.95.4-2: Uplink configuration for reference sensitivity
	E-UTRA Band / Channel bandwidth / NRB / Duplex mode

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

	CA_1A-3A-7A-7A
	11,2
	
	
	25
	25
	25
	25
	FDD

	
	11,3
	
	
	25
	45
	45
	45
	

	NOTE 1:
refers to the UL resource blocks shall be located as close as possible to the downlink channel in Band 3 but confined within the transmission bandwidth configuration for the channel bandwidth (Table 5.6-1) in the uplink channel in Band 1.

NOTE 2:
UL allocation when the separation between the lower edge of the uplink channel in Band 1 and the upper edge of the downlink channel in Band 3 is < 60 MHz
NOTE 3:
UL allocation when the separation between the lower edge of the uplink channel in Band 1 and the upper edge of the downlink channel in Band 3 is ≥ 60 MHz.


5.96
CA_1A-3A-3A-7A_BCS0
5.96.1
Channel bandwidths per operating band for CA
Table 5.96.1-1: 4DL 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_1-3-3-7
	1
	1920 MHz
	–
	1980 MHz
	2110 MHz
	–
	2170 MHz
	FDD

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

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


Table 5.96.1-2: Supported E-UTRA bandwidths per CA configuration for 4DL inter-band CA

	CA operating / Channel bandwidth
	Maximum aggregated bandwidth

[MHz]
	Bandwidth Combination Set

	CA Configuration
	E-UTRA Bands
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	
	

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

	
	3
	See the CA_3A-3A Bandwidth combination set 0 in Table below
	
	

	
	7
	
	
	Yes
	Yes
	Yes
	Yes
	
	


Table 5.96.1-3: E-UTRA CA_3A-3A configurations and bandwidth combination sets defined for inter-band CA with 4DLs
	E-UTRA CA configuration / Bandwidth combination set

	E-UTRA CA configuration
	Component carriers in order of increasing carrier frequency
	Maximum aggregated 
bandwidth [MHz]
	Bandwidth combination set

	
	Allowed channel bandwidths for carrier [MHz]
	Allowed channel bandwidths for carrier [MHz]
	
	

	CA_3A-3A
	5, 10, 15, 20
	5, 10, 15, 20
	40
	0

	
	5, 10
	5, 10, 15, 20
	30
	1


NOTE: 
For the UE that signals support of any bandwidth combination set for carrier aggregation, the UE shall support all single carrier bandwidths for the constituent bands as defined in Table 5.6.1-1 of TS 36.101 when operating in single carrier mode.
5.96.2
UE Co-existence studies
For single UL the 2nd and 3rd harmonic analysis for B1, B3 and B7 is already done in the 3DL/1UL TR 36.853-13. As shown in the table 5.96.2-1, none of the products falls into the B1, B3 or B7 UE receiving bands. For UE coexistence the single UL is already considered for these bands in TS 36.101.
Table 5.96.2-1: Impact of 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

	3
	1710
	1785
	1805
	1880
	3420
	3570
	5130
	5355

	7
	2500
	2570
	2620
	2690
	5000
	5140
	7500
	7710


5.96.3

∆TIB and ∆RIB values
For the UE which supports CA_1A-3A-3A-7A the ΔTIB,c and ΔRIB,c  is defined for applicable bands in Table 5.96.3-1 and 5.96.3-2 respectively.

Table 5.96.3-1: ΔTIB,c for 4DL aggregation

	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c [dB]

	CA_1A-3A-3A-7A
	1
	0.6

	
	3
	0.6

	
	7
	0.6


Table 5.96.3-2: ΔRIB,c for 4DL aggregation

	Inter-band CA Configuration
	E-UTRA Band
	ΔRIB,c [dB]

	CA_1A-3A-3A-7A
	1
	0

	
	3
	0

	
	7
	0


Note that for the UE which supports CA_1A-3A-3A-7A, the minimum requirements for reference sensitivity of the CA_3A-3A with one uplink carrier and two downlink sub-blocks are increased by amount of RIBNC in TS 36.101 Table 7.3.1A-3 and ΔRIB,c in Table 5.96.3-2 for the SCC.
5.96.4

REFSENS requirements
For this combination MSD is specified in Table 5.96.4-1 and 5.96.4-2.
Table 5.96.4-1: 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_1A-3A-3A-7A
	1
	
	
	-100
	-97
	-95.2
	-94
	FDD

	
	34
	
	
	-94
	-91.5
	-90
	-89
	

	
	35
	
	
	-97
	-94
	-92.2
	-91
	

	
	7
	
	
	-98
	-95
	-93.2
	-92
	

	NOTE 4:
These requirements apply when the uplink is active in Band 1 and the separation between the lower edge of the uplink channel in Band 1 and the upper edge of the downlink channel in Band 3 is < 60 MHz. For each channel bandwidth in the bands other than Band 1, the requirement applies regardless of channel bandwidth in Band 1.

NOTE 5:
These requirements apply when the uplink is active in Band 1 and the separation between the lower edge of the uplink channel in Band 1 and the upper edge of the downlink channel in Band 3 is ≥ 60 MHz. For each channel bandwidth in the bands other than Band 1, the requirement applies regardless of channel bandwidth in Band 1. 


Table 5.96.4-2: Uplink configuration for reference sensitivity
	E-UTRA Band / Channel bandwidth / NRB / Duplex mode

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

	CA_1A-3A-3A-7A
	11,2
	
	
	25
	25
	25
	25
	FDD

	
	11,3
	
	
	25
	45
	45
	45
	

	NOTE 1:
refers to the UL resource blocks shall be located as close as possible to the downlink channel in Band 3 but confined within the transmission bandwidth configuration for the channel bandwidth (Table 5.6-1) in the uplink channel in Band 1.

NOTE 2:
UL allocation when the separation between the lower edge of the uplink channel in Band 1 and the upper edge of the downlink channel in Band 3 is < 60 MHz
NOTE 3:
UL allocation when the separation between the lower edge of the uplink channel in Band 1 and the upper edge of the downlink channel in Band 3 is ≥ 60 MHz.


5.97
CA_4DL_1A-7C-20A_1UL_BCS0
5.97.1
Channel bandwidths per operating band for CA
Table 5.97.1-1: 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_1A-7C-20A
	1
	
	
	Yes
	Yes
	Yes
	Yes
	80
	0

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

	
	7
	
	
	

	
	20
	
	
	Yes
	Yes
	Yes
	Yes
	
	


5.97.2
Co-existence studies
The harmonic and IMD products caused in the BS by transmitting CA_1A-7C-20A follow from those derived for the constituent 2DL and 3DL CA fallback modes.
5.97.3
ΔTIB,c and ΔRIB,c values

For the UE which supports CA_1A-7C-20A with uplink assigned to one E-UTRA band, the ΔTIB,c and ΔRIB,c are defined for applicable bands in Table 5.97.3-1 and 5.97.3-2 respectively. Values are aligned with values in CA_1A-7A-20A.
Table 5.97.3-1: ΔTIB,c for 4DLs aggregation

	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c [dB]

	CA_1A-7C-20A
	1
	0.5

	
	7
	0.6

	
	20
	0.3


Table 5.97.3-2: ΔRIB,c for 4DLs aggregation

	Inter-band CA Configuration
	E-UTRA Band
	ΔRIB,c [dB]

	CA_1A-7C-20A
	1
	0

	
	7
	0

	
	20
	0


5.98
CA_1C-3A-5A_BCS0 
5.98.3
∆TIB,c and ∆RIB,c values
For the UE which supports inter-band carrier aggregation configurations with uplink assigned to one E-UTRA band the ΔTIB,c and ΔRIB,c is defined for applicable bands in Table 5.98.3-1 and 5.98.3-2 respectively. 

Table 5.98.3-1: ΔTIB,c for 4DL aggregation

	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c [dB]

	CA_1C-3A-5A
	1
	0.3

	
	3
	0.3

	
	5
	0.3


Table 5.98.3-2: ΔRIB,c for 4DL aggregation

	Inter-band CA Configuration
	E-UTRA Band
	ΔRIB,c [dB]

	CA_1C-3A-5A
	1
	0

	
	3
	0

	
	5
	0


5.98.4
REFSENS requirements

For the REFSENS of CA_1C-3A-5A the same REFSENS requirements for the constituent 3DL CA fall-back modes can be re-used. The UE shall meet the requirements specified in Table 5.98.4-1 and Table 5.98.4-2.
Table 5.98.4-1: Reference sensitivity for carrier aggregation QPSK PREFSENS, CA (exceptions for two bands due to close proximity of UL to DL channel)

	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_1C-3A-5A1
	1
	
	
	-100
	-97
	-95.2
	-94
	FDD

	
	3
	
	
	-94
	-91.5
	-90
	-89
	

	
	5
	
	
	-98
	-95
	
	
	

	CA_1C-3A-5A2
	1
	
	
	-100
	-97
	-95.2
	-94
	FDD

	
	3
	
	
	-97
	-94
	-92.2
	-91
	

	
	
	
	
	[-99.7]3
	[-96.7]3
	[-94.9]3
	[-93.7]3
	

	
	5
	
	
	-98
	-95
	
	
	

	NOTE 1:
These requirements apply when the uplink is active in Band 1 and the separation between the lower edge of the uplink channel in Band 1 and the upper edge of the downlink channel in Band 3 is < 60 MHz. For each channel bandwidth in Band 3, the requirement applies regardless of channel bandwidth in Band 1.
NOTE 2:
These requirements apply when the uplink is active in Band 1 and the separation between the lower edge of the uplink channel in Band 1 and the upper edge of the downlink channel in Band 3 is ≥ 60 MHz. For each channel bandwidth in Band 3, the requirement applies regardless of channel bandwidth in Band 1.

NOTE 3:
Applicable only if operation with 4 antenna ports is supported in the band with carrier aggregation configured.



Table 5.98.4-2: Uplink configuration for the uplink band (exceptions for two bands due to close proximity of UL to DL channel)

	E-UTRA Band / Channel bandwidth / NRB / Duplex mode

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

	CA_1C-3A-5A 1, 2
	1
	
	
	25
	25
	25
	25
	FDD

	CA_1C-3A -5A 1, 3
	1
	
	
	25
	45
	45
	45
	FDD

	NOTE 1:
refers to the UL resource blocks shall be located as close as possible to the downlink channel in Band 3 but confined within the transmission bandwidth configuration for the channel bandwidth (Table 5.6-1) in the uplink channel in Band 1.

NOTE 2:
UL allocation when the separation between the lower edge of the uplink channel in Band 1 and the upper edge of the downlink channel in Band 3 is < 60 MHz
NOTE 3:
UL allocation when the separation between the lower edge of the uplink channel in Band 1 and the upper edge of the downlink channel in Band 3 is ≥ 60 MHz.


5.99
CA_4DL_ 46C-48A-48A _1UL_BCS0
5.99.1
Channel bandwidths per operating band for CA

Table 5.99.1-1: Supported E-UTRA bandwidths per CA configuration for 4DL inter-band CA
	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_46C-48A-48A
	46
	See CA_46C Bandwidth combination set 0 in 36.101 Table 5.6A.1-1
	80
	0

	
	48
	See CA_48A-48A Bandwidth combination set 0 in 36.101 Table 5.6A.1-3
	
	


 5.99.2
Co-existence studies
Table 5.99.2-1 summarizes frequency ranges where harmonics occur due to Band 48 CA with 1 UL. 

Table 5.99.2-1: Impact of 1 UL Harmonic Interference

	
	
	
	2nd Harmonic
	3rd Harmonic

	Band
	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
	10300
	11850
	15450
	17775

	48
	3550
	3700
	7100
	7400
	10650
	11100


Table 5.99.2-1 shows there are no harmonic issues for this combination. We can conclude that there is no issue on both DL/UL harmonic interference.
5.99.3
ΔTIB,c and ΔRIB,c values

For the UE which supports CA_4DL_ 46C-48A-48A _1UL_BCS0 the ΔTIB,c and ΔRIB,c  is defined for applicable bands in Table 5.993-1 and 5.99.3-2 respectively assuming separate antenna architecture without HTF as was assumed CA_42A-46A. Hence the delta values are chosen by similar existing combination of CA_42A-46A
Table 5.99.3-1: ΔTIB,c
	Intra-band CA Configuration
	E-UTRA Band
	ΔTIB,c [dB]

	CA_4DL_46C-48A-48A
	46
	0.0

	CA_4DL_46C-48A-48A
	48
	0.8


Table 5.99.3-2: ΔRIB,c
	Inra-band CA Configuration
	E-UTRA Band
	ΔRIB,c [dB]

	CA_4DL_46C-48A-48A
	46
	0

	CA_4DL_46C-48A-48A
	48
	0.5


5.99.5
MSD

Table 5.4.1A-0eA: Reference sensitivity QPSK PREFSENS (CA with band 46 or Band 48)

	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_46C-48A-48A
	46
	
	
	
	
	
	-83
	TDD

	
	48
	
	
	-99
	-96
	-94.2
	-93
	TDD

	
	48
	
	
	-99
	-96
	-94.2
	-93
	TDD


Due to insufficient cross band isolation between Band 46 and Band 48, MSD needs to be specified. The MSD analysis was conducted when CA_42A-46A was discussed. Because of similarity of CA_46A-48A to CA_42_46A, we apply the MSD specified for CA_42A-46A to that for CA_46A-48A.
5.100
CA_4DL_46A-48A-48A-71A _1UL_BCS0
5.100.1
Channel bandwidths per operating band for CA

Table 5.100.1-1: Supported E-UTRA bandwidths per CA configuration for 4DL inter-band CA
	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_46A-48A-48A-71A
	46
	
	
	
	
	
	Yes
	80
	0

	
	48
	See CA_48A-48A Bandwidth combination set 0 in 36.101 Table 5.6A.1-3
	
	

	
	71
	
	
	Yes
	Yes
	Yes
	Yes
	
	


5.100.2
Co-existence studies
Table 5.100.2-1 summarizes frequency ranges where harmonics occur due to Band 46, Band 48 and Band 71CA with 1 UL. 

Table 5.100.2-1: Impact of 1 UL Harmonic Interference

	
	
	
	2nd Harmonic
	3rd Harmonic
	4th Harmonic
	5th Harmonic

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

	46
	5150
	5925
	10300
	11850
	15450
	17775
	20600
	23700
	25750
	29625

	48
	3550
	3700
	7100
	7400
	10650
	11100
	14200
	14800
	17750
	18500

	71
	663
	698
	1326
	1396
	1989
	2094
	2652
	2792
	3315
	3490


Table 5.100.2-1 shows there are no harmonic issues for this combination. We can conclude that there is no issue on both DL/UL harmonic interference
5.100.3
ΔTIB,c and ΔRIB,c values

For the UE which supports CA_4DL_46A-48A-48A-71A _1UL_BCS0 the ΔTIB,c and ΔRIB,c  is defined for applicable bands in Table 5.100.3-1 and 5.100.3-2 respectively assuming separate antenna architecture without HTF as was assumed CA_42A-46A. Hence the delta values are chosen by similar existing combination of CA_42A-46A
Table 5.100.3-1: ΔTIB,c
	Intra-band CA Configuration
	E-UTRA Band
	ΔTIB,c [dB]

	CA_4DL_46A-48A-48A-71A
	46
	0.0

	CA_4DL_46A-48A-48A-71A
	48
	0.8

	CA_4DL_46A-48A-48A-71A
	71
	0.3


Table 5.100.4-2: ΔRIB,c
	Inra-band CA Configuration
	E-UTRA Band
	ΔRIB,c [dB]

	CA_4DL_46A-48A-48A-71A
	46
	0.0

	CA_4DL_46A-48A-48A-71A
	48
	0.5

	CA_4DL_46A-48A-48A-71A
	71
	0


5.100.4
MSD

Table 5.4.1A-0eA: Reference sensitivity QPSK PREFSENS (CA with band 46 or Band 48 or 71)

	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_4DL_46A-48A-48A-71A
	46
	
	
	
	
	
	-83
	TDD

	
	48
	
	
	-99
	-96
	-94.2
	-93
	TDD

	
	71
	
	
	-97.2
	-94.2
	-92.0
	-87.5
	FDD


Due to insufficient cross band isolation between Band 46 and Band 48, MSD needs to be specified. The MSD analysis was conducted when CA_42A-46A was discussed. Because of similarity of CA_46A-48A to CA_42_46A, we apply the MSD specified for CA_42A-46A to that for CA_46A-48A.
5.101
CA_4DL_46A-48C-71A _1UL_BCS0
5.101.1
Channel bandwidths per operating band for CA

Table 5.101.1-1: Supported E-UTRA bandwidths per CA configuration for 4DL inter-band CA
	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_46A-48C-71A
	46
	
	
	
	
	
	Yes
	80
	0

	
	48
	See CA_48C Bandwidth combination set 0 in 36.101 Table 5.6A.1-1
	
	

	
	71
	
	
	Yes
	Yes
	Yes
	Yes
	
	


5.101.2
Co-existence studies
Table 5.101.2-1 summarizes frequency ranges where harmonics occur due to Band 46, Band 48 and Band 71CA with 1 UL. 

Table 5.101.2-1: Impact of 1 UL Harmonic Interference

	
	
	
	2nd Harmonic
	3rd Harmonic
	4th Harmonic
	5th Harmonic

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

	46
	5150
	5925
	10300
	11850
	15450
	17775
	20600
	23700
	25750
	29625

	48
	3550
	3700
	7100
	7400
	10650
	11100
	14200
	14800
	17750
	18500

	71
	663
	698
	1326
	1396
	1989
	2094
	2652
	2792
	3315
	3490


Table 5.101.2-1 shows there are no harmonic issues for this combination. W can conclude that there is no issue on both DL/UL harmonic interference
5.101.3
ΔTIB,c and ΔRIB,c values

For the UE which supports CA_4DL_46A-48C-71A _1UL_BCS0 the ΔTIB,c and ΔRIB,c  is defined for applicable bands in Table 5.101.3-1 and 5.101.3-2 respectively assuming separate antenna architecture without HTF as was assumed CA_42A-46A. Hence the delta values are chosen by similar existing combination of CA_42A-46A
Table 5.101.3-1: ΔTIB,c
	Intra-band CA Configuration
	E-UTRA Band
	ΔTIB,c [dB]

	CA_4DL_46A-48C-71A
	46
	0.0

	CA_4DL_46A-48C-71A
	48
	0.8

	CA_4DL_46A-48C-71A
	71
	0.3


Table 5.101.3-2: ΔRIB,c
	Inra-band CA Configuration
	E-UTRA Band
	ΔRIB,c [dB]

	CA_4DL_46A-48C-71A
	46
	0

	CA_4DL_46A-48C-71A
	48
	0.5

	CA_4DL_46A-48C-71A
	71
	0


5.101.4
MSD

Table 5.4.1A-0eA: Reference sensitivity QPSK PREFSENS (CA with band 46 or Band 48 or 71)

	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_4DL_46A-48C-71A
	46
	
	
	
	
	
	-83
	TDD

	
	48
	
	
	-99
	-96
	-94.2
	-93
	TDD

	
	71
	
	
	-97.2
	-94.2
	-92.0
	-87.5
	FDD


Due to insufficient cross band isolation between Band 46 and Band 48, MSD needs to be specified. The MSD analysis was conducted when CA_42A-46A was discussed. Because of similarity of CA_46A-48A to CA_42_46A, we apply the MSD specified for CA_42A-46A to that for CA_46A-48A.
5.102
CA_4DL_46C-48A-71A _1UL_BCS0
5.102.1
Channel bandwidths per operating band for CA

Table 5.102.1-1: Supported E-UTRA bandwidths per CA configuration for 4DL inter-band CA
	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_46C-48A-71A
	46
	See CA_46C Bandwidth combination set 0 in 36.101 Table 5.6A.1-1
	80
	0

	
	48
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	
	71
	
	
	Yes
	Yes
	Yes
	Yes
	
	


5.102.2
Co-existence studies
Table 5.102.2-1 summarizes frequency ranges where harmonics occur due to Band 46, Band 48 and Band 71CA with 1 UL. 

Table 5.102.2-1: Impact of 1 UL Harmonic Interference

	
	
	
	2nd Harmonic
	3rd Harmonic
	4th Harmonic
	5th Harmonic

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

	46
	5150
	5925
	10300
	11850
	15450
	17775
	20600
	23700
	25750
	29625

	48
	3550
	3700
	7100
	7400
	10650
	11100
	14200
	14800
	17750
	18500

	71
	663
	698
	1326
	1396
	1989
	2094
	2652
	2792
	3315
	3490


Table 5.102.2-1 shows there are no harmonic issues for this combination. We can conclude that there is no issue on both DL/UL harmonic interference
5.102.3
ΔTIB,c and ΔRIB,c values

For the UE which supports CA_4DL_46C-48A-71A _1UL_BCS0 the ΔTIB,c and ΔRIB,c  is defined for applicable bands in Table 5.102.3-1 and 5.102.3-2 respectively assuming separate antenna architecture without HTF HTF as was assumed CA_42A-46A. Hence the delta values are chosen by similar existing combination of CA_42A-46A
Table 5.102.3-1: ΔTIB,c
	Intra-band CA Configuration
	E-UTRA Band
	ΔTIB,c [dB]

	CA_4DL_46C-48A-71A
	46
	0.0

	CA_4DL_46C-48A-71A
	48
	0.8

	CA_4DL_46C-48A-71A
	71
	0.3


Table 5.102.3-2: ΔRIB,c
	Inra-band CA Configuration
	E-UTRA Band
	ΔRIB,c [dB]

	CA_4DL_46C-48A-71A
	46
	0

	CA_4DL_46C-48A-71A
	48
	0.5

	CA_4DL_46C-48A-71A
	71
	0.0


5.102.4
MSD

Table 5.4.1A-0eA: Reference sensitivity QPSK PREFSENS (CA with band 46 or Band 48 or 71)

	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_4DL_46C-48A-71A
	46
	
	
	
	
	
	-83
	TDD

	
	48
	
	
	-99
	-96
	-94.2
	-93
	TDD

	
	71
	
	
	-97.2
	-94.2
	-92.0
	-87.5
	FDD


Due to insufficient cross band isolation between Band 46 and Band 48, MSD needs to be specified. The MSD analysis was conducted when CA_42A-46A was discussed. Because of similarity of CA_46A-48A to CA_42_46A, we apply the MSD specified for CA_42A-46A to that for CA_46A-48A.
5.103
CA_4DL_46C-48C _1UL_BCS0
5.103.1
Channel bandwidths per operating band for CA

Table 5.103.1-1: Supported E-UTRA bandwidths per CA configuration for 4DL inter-band CA
	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_46C-48C
	46
	See CA_46C Bandwidth combination set 0 in 36.101 Table 5.6A.1-1
	80
	0

	
	48
	See CA_48C Bandwidth combination set 0 in 36.101 Table 5.6A.1-1
	
	


5.103.2
Co-existence studies
Table 5.103.2-1 summarizes frequency ranges where harmonics occur due to Band 46 and Band 48 CA with 1 UL. 

Table 5.103.2-1: Impact of 1 UL Harmonic Interference

	
	
	
	2nd Harmonic
	3rd Harmonic

	Band
	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
	10300
	11850
	15450
	17775

	48
	3550
	3700
	7100
	7400
	10650
	11100


Table 5.103.2-1 shows there are no harmonic issues for this combination. We can conclude that there is no issue on both DL/UL harmonic interference
5.103.3
ΔTIB,c and ΔRIB,c values

For the UE which supports CA_4DL_ 46C-48C_1UL_BCS0 the ΔTIB,c and ΔRIB,c  is defined for applicable bands in Table 5.103.3-1 and 5.103.3-2 respectively assuming separate antenna architecture without HTF as was assumed CA_42A-46A. Hence the delta values are chosen by similar existing combination of CA_42A-46A
Table 5.103.3-1: ΔTIB,c
	Intra-band CA Configuration
	E-UTRA Band
	ΔTIB,c [dB]

	CA_4DL_46C-48C
	46
	0.0

	CA_4DL_46C-48C
	48
	0.8


Table 5.103.3-2: ΔRIB,c
	Inra-band CA Configuration
	E-UTRA Band
	ΔRIB,c [dB]

	CA_4DL_46C-48C
	46
	0

	CA_4DL_46C-48C
	48
	0.5


5.103.4
MSD

Table 5.4.1A-0eA: Reference sensitivity QPSK PREFSENS (CA with band 46 or Band 48)

	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_4DL_46C-48C
	46
	
	
	
	
	
	-83
	TDD

	
	48
	
	
	-99
	-96
	-94.2
	-93
	TDD


Due to insufficient cross band isolation between Band 46 and Band 48, MSD needs to be specified. The MSD analysis was conducted when CA_42A-46A was discussed. Because of similarity of CA_46A-48A to CA_42_46A, we apply the MSD specified for CA_42A-46A to that for CA_46A-48A.
5.104
CA_4DL_46D-71A _1UL_BCS0
5.104.1
Channel bandwidths per operating band for CA

Table 5.104.1-1: Supported E-UTRA bandwidths per CA configuration for 4DL inter-band CA
	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_46D-71A
	46
	See CA_46D Bandwidth combination set 0 in 36.101 Table 5.6A.1-1
	80
	0

	
	71
	
	
	Yes
	Yes
	Yes
	Yes
	
	


5.104.2
Co-existence studies
Table 5.104.2-1 summarizes frequency ranges where harmonics occur due to Band 46, and Band 71CA with 1 UL. 

Table 5.104.2-1: Impact of 1 UL Harmonic Interference

	
	
	
	2nd Harmonic
	3rd Harmonic
	4th Harmonic
	5th Harmonic

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

	46
	5150
	5925
	10300
	11850
	15450
	17775
	20600
	23700
	25750
	29625

	71
	663
	698
	1326
	1396
	1989
	2094
	2652
	2792
	3315
	3490


Table 5.104.2-1 shows there are no harmonic issues for this combination. We can conclude that there is no issue on both DL/UL harmonic interference
5.104.3
ΔTIB,c and ΔRIB,c values

For the UE which supports CA_4DL_46D-71A _1UL_BCS0 the ΔTIB,c and ΔRIB,c  is defined for applicable bands in Table 5.104.3-1 and 5.104.3-2 respectively assuming separate antenna architecture without HTF:
Table 5.104.3-1: ΔTIB,c
	Intra-band CA Configuration
	E-UTRA Band
	ΔTIB,c [dB]

	CA_4DL_46D-71A
	46
	0.0

	CA_4DL_46D-71A
	71
	0.0


Table 5.104.3-2: ΔRIB,c
	Inra-band CA Configuration
	E-UTRA Band
	ΔRIB,c [dB]

	CA_4DL_46D-71A
	46
	0

	CA_4DL_46D-71A
	71
	0.0


5.104.4
MSD

Table 5.4.1A-0eA: Reference sensitivity QPSK PREFSENS (CA with band 46 or 71)

	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_4DL_46D-71A 
	46
	
	
	
	
	
	-90
	TDD

	
	71
	
	
	-97.2
	-94.2
	-92.0
	-87.5
	FDD


5.105
CA_1A-3A-20A-32A_1UL_BCS1
5.105.1
Operating band for CA
It already specified for CA_1A-3A-20A-32A_BCS0 in TR 36.715-04-01[3].

5.105.2 Channel bandwidths per operating band for CA
Table 5.105.2-1: E-UTRA CA configuration and bandwidth combination sets for 1UL CA_1A-3A-20A-32A
	E-UTRA CA configuration / Bandwidth combination set

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

[MHz]
	Bandwidth combination set

	CA_1A-3A-20A-32A
	-
	1
	
	
	Yes
	Yes
	Yes
	
	55
	1

	
	
	3
	
	
	Yes
	Yes
	Yes
	
	
	

	
	
	20
	 
	 
	Yes
	
	
	
	
	

	
	
	32
	 
	
	Yes
	Yes
	Yes
	Yes
	
	


NOTE: 
For the UE that signals support of any bandwidth combination set for carrier aggregation, the UE shall support all single carrier bandwidths for the constituent bands as defined in table 5.6.1-1 of TS 36.101 [6] when operating in single carrier mode.
5.105.3 
UE co-existence studies

The same analysis as CA_1A-3A-20A-32A_BCS0 is applied, see TR 36.715-04-01 [3].
5.105.4 
∆TIB and ∆RIB values

The same analysis as CA_1A-3A-20A-32A_BCS0 is applied, see TR 36.715-04-01 [3].
5.105.5 
REFSENS

For the REFSENS of CA_1A-3A-20A-32A_1UL_BCS1, the exceptions are shown in Table 5.105.5-1, Table 5.105.5-2 and Table 5.105.5-3.
Table 5.105.5-1: Reference sensitivity QPSK PREFSENS (exceptions for four bands due to close proximity of UL to DL channel)

	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_1A-3A-20A-32A
	1
	
	
	-100
	-97
	-95.2
	
	FDD

	
	34,9
	
	
	-94
	-91.5
	-90
	
	

	
	35
	
	
	-97 
	-94
	-92.2
	
	

	
	20
	
	
	-97
	
	
	
	

	
	32
	
	
	-99.5
	-96.5
	-94.7
	-93.5
	

	NOTE 4:
These requirements apply when the uplink is active in Band 1 and the separation between the lower edge of the uplink channel in Band 1 and the upper edge of the downlink channel in Band 3 is < 60 MHz. For each channel bandwidth in the bands other than Band 1, the requirement applies regardless of channel bandwidth in Band 1.
NOTE 5:
These requirements apply when the uplink is active in Band 1 and the separation between the lower edge of the uplink channel in Band 1 and the upper edge of the downlink channel in Band 3 is ≥ 60 MHz. For each channel bandwidth in the bands other than Band 1, the requirement applies regardless of channel bandwidth in Band 1.
NOTE 9:
Applicable for the operations with 2 or 4 antenna ports supported in the band with carrier aggregation configured.

	Table 5.105.5-2 Uplink configuration for the low band (exceptions for four bands due to close proximity of UL to DL channel)E-UTRA Band / Channel bandwidth of the affected DL 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_1A-3A-20A-32A
	11,2
	
	
	25
	25
	25
	
	FDD

	
	11,3
	
	
	25
	45
	45
	
	

	NOTE 1:
refers to the UL resource blocks shall be located as close as possible to the downlink channel in Band 3 but confined within the transmission bandwidth configuration for the channel bandwidth (Table 5.6-1) in the uplink channel in Band 1.

NOTE 2:
UL allocation when the separation between the lower edge of the uplink channel in Band 1 and the upper edge of the downlink channel in Band 3 is < 60 MHz
NOTE 3:
UL allocation when the separation between the lower edge of the uplink channel in Band 1 and the upper edge of the downlink channel in Band 3 is ≥ 60 MHz.


Table 5.105.5-3: Reference sensitivity QPSK PREFSENS (CA with a SDL band)
	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_1A-3A-20A-32A
	1
	
	
	-100
	-97
	-95.2
	
	FDD

	
	3
	
	
	-97 
	-94
	-92.2
	
	

	
	20
	
	
	-97
	
	
	
	

	
	32
	
	
	-99.5
	-96.5
	-94.7
	-93.5
	


5.106
CA_1A-3A-32A-42A_1UL_BCS0
5.106.1
Operating band for CA
Table 5.106.1-1: Inter-band CA operating bands for CA_1-3-32-42
	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_1-3-32-42
	1
	1920 MHz
	–
	1980 MHz
	2110 MHz
	–
	2170 MHz
	FDD

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

	
	32
	N/A
	1452 MHz
	–
	1496 MHz
	FDD

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


5.106.2
Channel bandwidths per operating band for CA
Table 5.106.2-1: E-UTRA CA configuration and bandwidth combination sets for 1UL CA_1A-3A-32A-42A
	E-UTRA CA configuration / Bandwidth combination set

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

[MHz]
	Bandwidth combination set

	CA_1A-3A-32A-42A
	-
	1
	
	
	Yes
	Yes
	Yes
	
	70
	0

	
	
	3
	
	
	Yes
	Yes
	Yes
	
	
	

	
	
	32
	 
	 
	Yes
	Yes
	Yes
	Yes
	
	

	
	
	42
	 
	
	Yes
	Yes
	Yes
	Yes
	
	


NOTE: 
For the UE that signals support of any bandwidth combination set for carrier aggregation, the UE shall support all single carrier bandwidths for the constituent bands as defined in table 5.6.1-1 of TS 36.101 [6] when operating in single carrier mode.
5.106.3 
UE co-existence studies

The 2nd and 3rd order harmonics caused in the UE by transmitting of Band1, Band3 and Band 42 UL carriers can be calculated as shown in Table 5.106.3-1 below. The 2nd harmonic of Band 3 falls into the B42 UE receiving band. For UE coexistence the single UL is already considered for these bands in TS 36.101.

Table 5.106.3-1: Band1, Band 3, Band 32 and Band 42 UL harmonics
	
	
	
	
	
	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

	3
	1710
	1785
	1805
	1880
	3420
	3570
	5130
	5355

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

	42
	3400
	3600
	3400
	3600
	6800
	7200
	10200
	10800


5.106.4 
∆TIB and ∆RIB values

For CA_1A-3A-32A-42A_1UL_BCS0, the (TIB,c and (RIB,c values are shown in table 5.106.4-1 and in table 5.106.4-2.
Table 5.106.4-1: TIB,c
	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c [dB] 



	CA_1A-3A-32A-42A
	1
	0.5

	
	3
	0.6

	
	42
	0.8


Table 5.106.4-2: RIB,c
	Inter-band CA Configuration
	E-UTRA Band
	ΔRIB,c [dB] 



	CA_1A-3A-32A-42A
	1
	0

	
	3
	0.2

	
	32
	0

	
	42
	0.5


5.106.5 
REFSENS

For the REFSENS of CA_1A-3A-32A-42A_1UL_BCS0 with a SDL band, the exceptions are shown in Table 5.106.5-1, Table 5.106.5-2, Table 5.106.5-3, Table 5.106.5-4 and Table 5.106.5-5.

Table 5.106.5-1: 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_1A-3A-32A-42A9,10
	1
	
	
	-100
	-97
	-95.2
	
	FDD

	
	3
	
	
	-96.8
	-93.8
	-92
	
	FDD

	
	32
	
	
	-99.5
	-96.5
	-94.7
	-93.5
	FDD

	
	4233
	
	
	-71.7
	-71.7
	-71.7
	-71.7
	TDD

	CA_1A-3A-32A-42A11
	1
	
	
	-100
	-97
	-95.2
	
	FDD

	
	3
	
	
	-96.8
	-93.8
	-92
	
	FDD

	
	32
	
	
	-99.5
	-96.5
	-94.7
	-93.5
	FDD

	
	4233
	
	
	-97.1
	-94.7
	-93.2
	-92.5
	TDD

	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-42A, 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-48A-66A, CA_13A-48C-66A, 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, 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 
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NOTE 11:
The requirements are only applicable to channel bandwidths with a carrier frequency at 
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NOTE 33:
Applicable for the operations with 2 or 4 antenna ports supported in the band with carrier aggregation configured.


Table 5.106.5-2: 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_1A-3A-32A-42A
	3
	
	
	12
	25
	36
	50
	FDD


Table 5.106.5-3: Reference sensitivity QPSK PREFSENS (exceptions for four bands due to close proximity of UL to DL channel)

	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_1A-3A-32A-42A
	1
	
	
	-100
	-97
	-95.2
	
	FDD

	
	34,9
	
	
	-94
	-91.5
	-90
	
	

	
	35
	
	
	-96.8
	-93.8
	-92
	
	

	
	32
	
	
	-99.5
	-96.5
	-94.7
	-93.5
	

	
	42
	
	
	-98.5
	-95.5
	-93.7
	-92.5
	

	NOTE 4:
These requirements apply when the uplink is active in Band 1 and the separation between the lower edge of the uplink channel in Band 1 and the upper edge of the downlink channel in Band 3 is < 60 MHz. For each channel bandwidth in the bands other than Band 1, the requirement applies regardless of channel bandwidth in Band 1.
NOTE 5:
These requirements apply when the uplink is active in Band 1 and the separation between the lower edge of the uplink channel in Band 1 and the upper edge of the downlink channel in Band 3 is ≥ 60 MHz. For each channel bandwidth in the bands other than Band 1, the requirement applies regardless of channel bandwidth in Band 1.
NOTE 9:
Applicable for the operations with 2 or 4 antenna ports supported in the band with carrier aggregation configured.

	Table 5.106.5-4 Uplink configuration for the low band (exceptions for four bands due to close proximity of UL to DL channel)E-UTRA Band / Channel bandwidth of the affected DL 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_1A-3A-32A-42A
	11,2
	
	
	25
	25
	25
	
	FDD

	
	11,3
	
	
	25
	45
	45
	
	

	NOTE 1:
refers to the UL resource blocks shall be located as close as possible to the downlink channel in Band 3 but confined within the transmission bandwidth configuration for the channel bandwidth (Table 5.6-1) in the uplink channel in Band 1.

NOTE 2:
UL allocation when the separation between the lower edge of the uplink channel in Band 1 and the upper edge of the downlink channel in Band 3 is < 60 MHz
NOTE 3:
UL allocation when the separation between the lower edge of the uplink channel in Band 1 and the upper edge of the downlink channel in Band 3 is ≥ 60 MHz.


Table 5.106.5-5: Reference sensitivity QPSK PREFSENS (CA with a SDL band)
	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_1A-3A-32A-42A
	1
	
	
	-100
	-97
	-95.2
	
	FDD

	
	3
	
	
	-96.8
	-93.8
	-92
	
	

	
	32
	
	
	-99.5
	-96.5
	-94.7
	-93.5
	

	
	42
	
	
	-98.5
	-95.5
	-93.7
	-92.5
	


5.107
CA_1A-20A-32A-42A_1UL_BCS0
5.107.1
Operating band for CA
Table 5.107.1-1: Inter-band CA operating bands for CA_1-20-32-42
	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_1-20-32-42
	1
	1920 MHz
	–
	1980 MHz
	2110 MHz
	–
	2170 MHz
	FDD

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

	
	32
	N/A
	1452 MHz
	–
	1496 MHz
	FDD

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


5.107.2 Channel bandwidths per operating band for CA
Table 5.107.2-1: E-UTRA CA configuration and bandwidth combination sets for 1UL CA_1A-20A-32A-42A
	E-UTRA CA configuration / Bandwidth combination set

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

[MHz]
	Bandwidth combination set

	CA_1A-20A-32A-42A
	-
	1
	
	
	Yes
	Yes
	Yes
	
	60
	0

	
	
	20
	
	
	Yes
	
	
	
	
	

	
	
	32
	 
	 
	Yes
	Yes
	Yes
	Yes
	
	

	
	
	42
	 
	
	Yes
	Yes
	Yes
	Yes
	
	


NOTE: 
For the UE that signals support of any bandwidth combination set for carrier aggregation, the UE shall support all single carrier bandwidths for the constituent bands as defined in table 5.6.1-1 of TS 36.101 [6] when operating in single carrier mode.
5.107.3 
UE co-existence studies

The 2nd and 3rd order harmonics caused in the UE by transmitting of Band 1, Band 20 and Band 42 UL carriers can be calculated as shown in Table 5.107.3-1 below. The 4th harmonic of Band 20 falls into the B42 UE receiving band. For UE coexistence the single UL is already considered for these bands in TS 36.101.

Table 5.107.3-1: Band1, Band 20, Band 32 and Band 42 UL harmonics
	
	
	
	
	
	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

	1
	1920
	1980
	2110
	2170
	3840
	3960
	5760
	5940
	7680
	7920

	20
	832
	862
	791
	821
	1664
	1724
	2496
	2586
	3328
	3448

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

	42
	3400
	3600
	3400
	3600
	6800
	7200
	10200
	10800
	13600
	14400


5.107.4 
∆TIB and ∆RIB values

For CA_1A-20A-32A-42A_1UL_BCS0, the (TIB,c and (RIB,c values are shown in table 5.107.4-1 and in table 5.107.4-2.
Table 5.107.4-1: TIB,c
	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c [dB] 



	CA_1A-20A-32A-42A
	1
	0.5

	
	20
	0.4

	
	42
	0.8


Table 5.107.4-2: RIB,c
	Inter-band CA Configuration
	E-UTRA Band
	ΔRIB,c [dB] 



	CA_1A-20A-32A-42A
	1
	0

	
	20
	0

	
	32
	0

	
	42
	0.5


5.107.5 
REFSENS

For the REFSENS of CA_1A-20A-32A-42A_1UL_BCS0, the exceptions are shown in Table 5.107.5-1, Table 5.107.5-2, Table 5.107.5-3.

Table 5.107.5-1: 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_1A-20A-32A-42A12,13
	1
	
	
	-100 
	-97
	-95.2
	
	FDD

	
	20
	
	
	-97
	
	
	
	FDD

	
	32
	
	
	-100
	-97
	-95.2
	-94
	FDD

	
	4233
	
	
	-84.8
	-84.7
	-84.6
	-84.5
	TDD

	NOTE 12:
These requirements apply when there is at least one individual RE within the uplink transmission bandwidth of a low band for which the 4th transmitter harmonic is within the downlink transmission bandwidth of a high band.  

NOTE 13:
The requirements should be verified for UL EARFCN of a low band (superscript LB) such that 
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NOTE 33:
Applicable for the operations with 2 or 4 antenna ports supported in the band with carrier aggregation configured.


Table 5.107.5-2: 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_1A-20A-32A-42A
	20
	
	
	8
	16
	25
	25
	FDD


Table 5.107.5-3: Reference sensitivity QPSK PREFSENS (CA with a SDL band)
	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_1A-20A-32A-42A
	1
	
	
	-100 
	-97
	-95.2
	
	FDD

	
	20
	
	
	-97
	
	
	
	FDD

	
	32
	
	
	-100
	-97
	-95.2
	-94
	FDD

	
	42
	
	
	-98.5
	-95.5
	-93.7
	-92.5
	TDD


5.108
CA_3A-20A-32A-42A_1UL_BCS0
5.108.1
Operating band for CA
Table 5.108.1-1: Inter-band CA operating bands for CA_3-20-32-42
	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_3-20-32-42
	3
	1710 MHz
	–
	1785 MHz
	1805 MHz
	–
	1880 MHz
	FDD

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

	
	32
	N/A
	1452 MHz
	–
	1496 MHz
	FDD

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


5.108.2 Channel bandwidths per operating band for CA
Table 5.108.2-1: E-UTRA CA configuration and bandwidth combination sets for 1UL CA_3A-20A-32A-42A
	E-UTRA CA configuration / Bandwidth combination set

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

[MHz]
	Bandwidth combination set

	CA_3A-20A-32A-42A
	-
	3
	
	
	Yes
	Yes
	Yes
	
	60
	0

	
	
	20
	
	
	Yes
	
	
	
	
	

	
	
	32
	 
	 
	Yes
	Yes
	Yes
	Yes
	
	

	
	
	42
	 
	
	Yes
	Yes
	Yes
	Yes
	
	


NOTE: 
For the UE that signals support of any bandwidth combination set for carrier aggregation, the UE shall support all single carrier bandwidths for the constituent bands as defined in table 5.6.1-1 of TS 36.101 [6] when operating in single carrier mode.
5.108.3 
UE co-existence studies

The 2nd and 3rd order harmonics caused in the UE by transmitting of Band 3, Band 20 and Band 42 UL carriers can be calculated as shown in Table 5.108.3-1 below. The 2th harmonic of Band 3 falls into the Band 42 UE receiving band and the 4th harmonic of Band 20 falls into the B42 UE receiving band. For UE coexistence the single UL is already considered for these bands in TS 36.101.

Table 5.108.3-1: Band3, Band 20, Band 32 and Band 42 UL harmonics
	
	
	
	
	
	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

	20
	832
	862
	791
	821
	1664
	1724
	2496
	2586
	3328
	3448

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

	42
	3400
	3600
	3400
	3600
	6800
	7200
	10200
	10800
	13600
	14400


5.108.4 
∆TIB and ∆RIB values

For CA_3A-20A-32A-42A_1UL_BCS0, the (TIB,c and (RIB,c values are shown in table 5.108.4-1 and in table 5.108.4-2.
Table 5.108.4-1: TIB,c
	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c [dB] 



	CA_3A-20A-32A-42A
	3
	0.6

	
	20
	0.4

	
	42
	0.8


Table 5.108.4-2: RIB,c
	Inter-band CA Configuration
	E-UTRA Band
	ΔRIB,c [dB] 



	CA_3A-20A-32A-42A
	3
	0.2

	
	20
	0

	
	32
	0

	
	42
	0.5


5.108.5 
REFSENS

For the REFSENS of CA_3A-20A-32A-42A_1UL_BCS0, the exceptions are shown in Table 5.108.5-1, Table 5.108.5-2 and Table 5.108.5-3.

Table 5.108.5-1: 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_3A-20A-32A-42A9,10
	3
	
	
	-96.8 
	-93.8
	-92
	
	FDD

	
	20
	
	
	-97
	
	
	
	FDD

	
	32
	
	
	-99.5
	-96.5
	-94.7
	-93.5
	FDD

	
	4233
	
	
	-71.7
	-71.7
	-71.7
	-71.7
	TDD

	CA_3A-20A-32A-42A11
	3
	
	
	-96.8 
	-93.8
	-92
	
	FDD

	
	20
	
	
	-97
	
	
	
	FDD

	
	32
	
	
	-99.5
	-96.5
	-94.7
	-93.5
	FDD

	
	4233
	
	
	-97.1
	-94.7
	-93.2
	-92.5
	TDD

	CA_3A-20A-32A-42A12,13
	3
	
	
	-96.8 
	-93.8
	-92
	
	FDD

	
	20
	
	
	-97
	
	
	
	FDD

	
	32
	
	
	-99.5
	-96.5
	-94.7
	-93.5
	FDD

	
	4233
	
	
	-84.8
	-84.7
	-84.6
	-84.5
	TDD

	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-42A, 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-48A-66A, CA_13A-48C-66A, 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_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 
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NOTE 11:
The requirements are only applicable to channel bandwidths with a carrier frequency at 
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are the channel bandwidths configured in the aggressor (lower) and victim (higher) bands in MHz, respectively.
NOTE 12:
These requirements apply when there is at least one individual RE within the uplink transmission bandwidth of a low band for which the 4th transmitter harmonic is within the downlink transmission bandwidth of a high band.  

NOTE 13:
The requirements should be verified for UL EARFCN of a low band (superscript LB) such that 
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NOTE 33:
Applicable for the operations with 2 or 4 antenna ports supported in the band with carrier aggregation configured.


Table 5.108.5-2: 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_3A-20A-32A-42A
	3
	
	
	12
	25
	36
	50
	FDD

	
	20
	
	
	8
	16
	25
	25
	FDD


Table 5.108.5-3: Reference sensitivity QPSK PREFSENS (CA with a SDL band)
	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-20A-32A-42A
	3
	
	
	-96.8 
	-93.8
	-92
	
	FDD

	
	20
	
	
	-97
	
	
	
	FDD

	
	32
	
	
	-99.5
	-96.5
	-94.7
	-93.5
	FDD

	
	42
	
	
	-98.5
	-95.5
	-93.7
	-92.5
	TDD


5.109
CA_29A-30A-66A-66A_1UL_BCS0
5.109.1
Channel bandwidths per operating band for CA
Table 5.109.1-1: Supported E-UTRA bandwidths per CA configuration for 4DL inter-band CA
	CA operating / Channel bandwidth
	Maximum aggregated bandwidth

[MHz]
	Bandwidth Combination Set

	CA Configuration
	E-UTRA Bands
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	
	

	CA_29A-30A-66A-66A
	29
	
	
	Yes
	Yes
	
	
	60
	0

	
	30
	
	
	Yes
	Yes
	
	
	
	

	
	66
	See CA_66A-66A Bandwidth combination set 0 in the Table 5.6A.1-3 in TS 36.101
	
	


5.109.2
Co-existence studies
The 2nd and 3rd harmonics products caused in the UE by transmitting CA_29A-30A-66A-66A_BCS0 carriers are derived in the constituent 2DL and 3DL CAs.
5.109.3
∆TIB,c and ∆RIB,c values
For 4DL/1UL CA_4DL_29A-30A-66A-66A _1UL_BCS0, the (TIB,c and (RIB,c  values are shown in table 5.109.4-1 and table 5.109.4-2, respectively.

Table 5.109.4-1: ΔTIB,c for 4DL aggregation
	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c  [dB]

	CA_29A-30A-66A-66A
	30
	0.3

	
	66
	0.5


Table 5.109.4-2: ΔRIB,c for 4DL aggregation
	Inter-band CA Configuration
	E-UTRA Band
	ΔRIB,c  [dB]

	CA_29A-30A-66A-66A
	30
	0.5

	
	66
	0.4


5.109.4
REFSENS requirements

REFSENS requirements are defined in table 5.109.4-1 for inclusion in TS36.101 table 7.3.1A-0d for CA with a SDL band.
Table 5.109.4-1: Reference sensitivity QPSK PREFSENS (CA with a SDL band)
	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_29A-30A-66A-66A
	29
	
	
	-97
	-94
	
	
	FDD

	
	30
	
	
	-98.5
	-95.5
	
	
	

	
	66
	
	
	-99.1
	-96.1
	-94.3
	-93.1
	


5.110
CA_4DL_25A-25A-26A-41A_1UL_BCS0
5.110.1 
Operating bands for CA

Table 5.110.1-1: 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_25-26-41
	25
	1850 MHz
	–
	1915 MHz
	1930 MHz
	–
	1995 MHz
	FDD

	
	26
	814 MHz
	–
	849 MHz
	859 MHz
	–
	894 MHz
	FDD

	
	41
	2496 MHz
	–
	2960 MHz
	2496 MHz
	–
	2960 MHz
	TDD


5.110.2
Channel bandwidths per operating band for CA

Table 5.110.2-1: Supported E-UTRA bandwidths per CA configuration for 4DL 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-25A-26A-41A
	-
	25
	See CA_25A-25A Bandwidth Combination Set 1 in Table 5.6A.1-3
	65
	0

	
	
	26
	
	yes
	yes
	
	
	
	
	

	
	
	41
	
	
	yes
	yes
	yes
	yes
	
	


5.110.3
UE Co-existence studies

Table 5.110.3-1 summarizes frequency ranges where harmonic products occur due to Band 25, 26 and Band 41 CA with 1 UL. 

Table 5.110.3-1: Band 25, Band 26, and Band 41 harmonics

	
	
	
	
	
	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

	25
	1850
	1915
	1930
	1995
	3700
	3830
	5550
	5745

	26
	814
	849
	859
	894
	1628
	1698
	2442
	2547

	41
	2496
	2960
	2496
	2960
	4992
	5920
	7488
	8880


It can be seen from Table 5.110.3-1 that the third harmonic of Band 26 falls into the UE’s own receive bands in Band 41, however it was concluded in previous similar combinations that whether the harmonic interference issue exist or not still depends on the actual spectrum allocation. In this 3CA, the same can be applied. Other than that, it is found that none of the products falls into any of the UE receiving bands. 
5.110.4
∆TIB,c and ∆RIB,c values
The co-existence studies for this band combination are the same as CA_20A-38A-40A-40A_1UL_BCS0, which can be found in TR36.714-94-01.  

Table 5.110.4-1: ΔTIB,c for 4DL aggregation

	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c  [dB]

	CA_25A-25A-26A-41A
	25
	0.3

	
	26
	0.3

	
	41
	0.3


Table 5.110.4-2: ΔRIB,c for 4DL aggregation

	Inter-band CA Configuration
	E-UTRA Band
	ΔRIB  [dB]

	CA_25A-25A-26A-41A
	25
	0

	
	26
	0

	
	41
	0.5


5.110.5
Reference sensitivity
REFSENS exceptions for this combination is the same as for similar 3DL band combination CA_1A-5A-41A_1UL_BCS0.
Table 5.110.5-1: 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_25A-25A-26A-41A
	25
	
	
	N/A
	N/A
	N/A
	N/A
	FDD

	
	26
	
	N/A
	N/A
	
	
	
	FDD

	
	41
	
	
	N/A
	N/A
	N/A
	N/A
	TDD

	Note: No requirements apply when there is at least one individual RE within the uplink transmission bandwidth of the low band for which the 3rd transmitter harmonic is within the downlink transmission bandwidth of the high band. The reference sensitivity is only verified when this is not the case (the requirements specified in clause 7.3.1 apply).


5.111
CA_2A-13A-48A-48A_BCS0
5.111.1
Channel bandwidths per operating band for CA

Table 5.111.1-1: Supported E-UTRA bandwidths per CA configuration for 4DL 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-13A-48A-48A
	2
	
	
	Yes
	Yes
	Yes
	Yes
	70
	0

	
	13
	
	
	Yes
	Yes
	
	
	
	

	
	48
	See the CA_48A-48A Bandwidth combination set 0 in the Table 5.6A.1-3
	
	


5.111.2
Co-existence studies

Table 5.111.2-1 summarizes frequency ranges where harmonics occur due to Band 2, Band 13 and Band 48 CA with 1 UL. 

Table 5.111.2-1: Impact of 1 UL Harmonic Interference
	
	
	
	2nd Harmonic
	3rd Harmonic
	4th Harmonic

	Band
	UL Low Band Edge
	UL 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
	3700
	3820
	5550
	5730
	-
	-

	13
	777
	787
	1554
	1574
	2331
	2361
	3108
	3148

	48
	3550
	3700
	-
	-
	-
	-
	-
	-


It can be seen from Table 5.111.2-1 that band 2 UL (at the lower band edge) hits band 48 (at the higher band edge).
5.111.3
∆TIB,c and ∆RIB,c values
For 4DL/1UL CA_2A-13A-48A-48A, the (TIB,c and (RIB,c values are shown in Table 5.111.3-1 and Table 5.111.3-2, respectively, as derived from CA_2A-13A-48A.
Table 5.111.3-1: ΔTIB,c for 4DL aggregation
	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c [dB]

	CA_2-13-48-48
	2
	0.6

	
	13
	0.3

	
	48
	0.8


Table 5.111.3-2: ΔRIB,c for 4DL aggregation
	Inter-band CA Configuration
	E-UTRA Band
	ΔRIB,c [dB]

	CA_2-13-48-48
	2
	0.2

	
	13
	0.5

	
	48
	0


5.111.4
REFSENS exceptions

Reference sensitivity exceptions due to the harmonic issue for CA_2A-13A-48A-48A are specified in Table 5.111.4-1 for the uplink configurations specified in Table 7.3.1-2 of TS36.101.

Table 5.111.4-1: Reference sensitivity for carrier aggregation QPSK PREFSENS, CA (exceptions due to harmonic issues in the combinations of intra-band and inter-band 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_2A-13A-48A-48A8,9
	2
	
	
	-97.8
	-94.8
	-93.0
	-91.7
	FDD

	
	13
	
	
	-97
	-94
	
	
	

	
	48
	
	
	-71.7
	-71.7
	-71.7
	-71.7
	

	CA_2A-13A-48A-48A10
	2
	
	
	-97.8
	-94.8
	-93.0
	-91.7
	FDD

	
	13
	
	
	-97
	-94
	
	
	

	
	48
	
	
	-97.1
	-94.7
	-93.2
	-92.5
	

	NOTE 8:
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-13A-48A-48A.
NOTE 9:
The requirements should be verified for UL EARFCN of the aggressor (lower) band (superscript LB) such that 
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NOTE 10:
The requirements are only applicable to channel bandwidths with a carrier frequency at 
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Table 5.111.4-2: Uplink configuration for the low band (exceptions due to harmonic issues in the combinations of intra-band and inter-band CA)
	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_2A-13A-48A-48A
	2
	
	
	25
	50
	501
	501
	FDD

	NOTE 1:
refers to the UL resource blocks, which shall be centred within the transmission bandwidth configuration for the channel bandwidth.


5.112
CA_2A-13A-48A-66A_BCS0
5.112.1
Channel bandwidths per operating band for CA

Table 5.112.1-1: Supported E-UTRA bandwidths per CA configuration for 4DL 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-13A-48A-66A
	2
	
	
	Yes
	Yes
	Yes
	Yes
	70
	0

	
	13
	
	
	Yes
	Yes
	
	
	
	

	
	48
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	
	66
	
	
	Yes
	Yes
	Yes
	Yes
	
	


5.112.2
Co-existence studies

Table 5.112.2-1 summarizes frequency ranges where harmonics occur due to Band 2, Band 13, Band 48 and Band 66 CA with 1 UL. 

Table 5.112.2-1: Impact of 1 UL Harmonic Interference
	
	
	
	2nd Harmonic
	3rd Harmonic
	4th Harmonic

	Band
	UL Low Band Edge
	UL 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
	3700
	3820
	5550
	5730
	-
	-

	13
	777
	787
	1554
	1574
	2331
	2361
	3108
	3148

	48
	3550
	3700
	-
	-
	-
	-
	-
	-

	66
	1710
	1780
	3420
	3560
	5130
	5340
	-
	-


It can be seen from Table 5.112.2-1 that the 2nd harmonics of band 2 and band 66 UL hit band 48 DL.
5.112.3
∆TIB,c and ∆RIB,c values
For 4DL/1UL CA_2A-13A-48A-66A, the (TIB,c and (RIB,c values are shown in Table 5.112.3-1 and Table 5.112.3-2, respectively, as derived from the maximum relaxation value of CA_2A-13A-48A, CA_2A-13A-66A, CA_2A-48A-66A and CA_13A-48A-66A.
Table 5.112.3-1: ΔTIB,c for 4DL aggregation
	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c [dB]

	CA_2-13-48-66
	2
	0.6

	
	13
	0.3

	
	48
	0.8

	
	66
	0.6


Table 5.112.3-2: ΔRIB,c for 4DL aggregation
	Inter-band CA Configuration
	E-UTRA Band
	ΔRIB,c [dB]

	CA_2-13-48-66
	2
	0.3

	
	13
	0.5

	
	48
	0

	
	66
	0.3


5.112.4
REFSENS exceptions

Reference sensitivity exceptions due to the harmonic issue for CA_2A-13A-48A-66A are specified in Table 5.112.4-1 for the uplink configurations specified in Table 7.3.1-2 of TS36.101.

Table 5.112.4-1: 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_2A-13A-48A-66A9,10
	2
	
	
	-97.8
	-94.8
	-93.0
	-91.7
	FDD

	
	13
	
	
	-97
	-94
	
	
	

	
	48
	
	
	-71.7
	-71.7
	-71.7
	-71.7
	

	
	66
	
	
	-99.3
	-96.3
	-94.5
	-93.3
	

	CA_2A-13A-48A-66A11
	2
	
	
	-97.8
	-94.8
	-93.0
	-91.7
	FDD

	
	13
	
	
	-97
	-94
	
	
	

	
	48
	
	
	-97.1
	-94.7
	-93.2
	-92.5
	

	
	66
	
	
	-99.3
	-96.3
	-94.5
	-93.3
	

	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_2A-13A-48A-66A.
NOTE 10:
The requirements should be verified for UL EARFCN of the aggressor (lower) band (superscript LB) such that 
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NOTE 11:
The requirements are only applicable to channel bandwidths with a carrier frequency at 
[image: image216.wmf](

)

2

/

20

HB

Channel

BW

+

±

 MHz offset from 
[image: image217.wmf]LB

UL

f

2

 in the victim (higher band) with 
[image: image218.wmf]__

/2/2

LBLBLBLBLB

ULlowChannelULULhighChannel

FBWfFBW

+££-

, where[image: image219.wmf]LB

Channel

BW

and
[image: image220.wmf]HB

Channel

BW

are the channel bandwidths configured in the aggressor (lower) and victim (higher) bands in MHz, respectively.




Table 5.112.4-2: 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_2A-13A-48A-66A
	2
	
	
	25
	50
	501
	501
	FDD

	
	66
	
	
	121
	251
	361
	501
	FDD

	NOTE 1:
refers to the UL resource blocks, which shall be centred within the transmission bandwidth configuration for the channel bandwidth.


5.113
CA_2A-13A-48C_BCS0
5.113.1
Channel bandwidths per operating band for CA

Table 5.113.1-1: Supported E-UTRA bandwidths per CA configuration for 4DL 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-13A-48C
	2
	
	
	Yes
	Yes
	Yes
	Yes
	70
	0

	
	13
	
	
	Yes
	Yes
	
	
	
	

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


5.113.2
Co-existence studies

Table 5.113.2-1 summarizes frequency ranges where harmonics occur due to Band 2, Band 13 and Band 48 CA with 1 UL. 

Table 5.113.2-1: Impact of 1 UL Harmonic Interference
	
	
	
	2nd Harmonic
	3rd Harmonic
	4th Harmonic

	Band
	UL Low Band Edge
	UL 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
	3700
	3820
	5550
	5730
	-
	-

	13
	777
	787
	1554
	1574
	2331
	2361
	3108
	3148

	48
	3550
	3700
	-
	-
	-
	-
	-
	-


It can be seen from Table 5.113.2-1 that band 2 UL (at the lower band edge) hits band 48 (at the higher band edge).
5.113.3
∆TIB,c and ∆RIB,c values
For 4DL/1UL CA_2A-13A-48C, the (TIB,c and (RIB,c values are shown in Table 5.113.3-1 and Table 5.113.3-2, respectively, as derived from CA_2A-13A-48A.
Table 5.113.3-1: ΔTIB,c for 4DL aggregation
	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c [dB]

	CA_2-13-48
	2
	0.6

	
	13
	0.3

	
	48
	0.8


Table 5.113.3-2: ΔRIB,c for 4DL aggregation
	Inter-band CA Configuration
	E-UTRA Band
	ΔRIB,c [dB]

	CA_2-13-48
	2
	0.2

	
	13
	0.5

	
	48
	0


5.113.4
REFSENS exceptions

Reference sensitivity exceptions due to the harmonic issue for CA_2A-13A-48C are specified in Table 5.113.4-1 for the uplink configurations specified in Table 7.3.1-2 of TS36.101.

Table 5.113.4-1: Reference sensitivity for carrier aggregation QPSK PREFSENS, CA (exceptions due to harmonic issues in the combinations of intra-band and inter-band 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_2A-13A-48C8,9
	2
	
	
	-97.8
	-94.8
	-93.0
	-91.7
	FDD

	
	13
	
	
	-97
	-94
	
	
	

	
	48
	
	
	-71.7
	-71.7
	-71.7
	-71.7
	

	CA_2A-13A-48C10
	2
	
	
	-97.8
	-94.8
	-93.0
	-91.7
	FDD

	
	13
	
	
	-97
	-94
	
	
	

	
	48
	
	
	-97.1
	-94.7
	-93.2
	-92.5
	

	NOTE 8:
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-13A-48C.
NOTE 9:
The requirements should be verified for UL EARFCN of the aggressor (lower) band (superscript LB) such that 
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NOTE 10:
The requirements are only applicable to channel bandwidths with a carrier frequency at 
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Table 5.113.4-2: Uplink configuration for the low band (exceptions due to harmonic issues in the combinations of intra-band and inter-band CA)
	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_2A-13A-48C
	2
	
	
	25
	50
	501
	501
	FDD

	NOTE 1:
refers to the UL resource blocks, which shall be centred within the transmission bandwidth configuration for the channel bandwidth.


5.114
CA_13A-48A-66B_BCS0
5.114.1
Channel bandwidths per operating band for CA

Table 5.114.1-1: Supported E-UTRA bandwidths per CA configuration for 4DL 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_13A-48A-66B
	13
	
	
	Yes
	Yes
	
	
	50
	0

	
	48
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	
	66
	See CA_66B Bandwidth Combination Set 0 in Table 5.6A.1-1
	
	


5.114.2
Co-existence studies

Table 5.114.2-1 summarizes frequency ranges where harmonics occur due to Band 13, Band 48 and Band 66 CA with 1 UL. 

Table 5.114.2-1: Impact of 1 UL Harmonic Interference
	
	
	
	2nd Harmonic
	3rd Harmonic
	4th Harmonic

	Band
	UL Low Band Edge
	UL 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

	13
	777
	787
	1554
	1574
	2331
	2361
	3108
	3148

	48
	3550
	3700
	-
	-
	-
	-
	-
	-

	66
	1710
	1780
	3420
	3560
	5130
	5340
	-
	-


It can be seen from Table 5.114.2-1 that the second harmonic of band 66 UL hits band 48.
5.114.3
∆TIB,c and ∆RIB,c values
For 4DL/1UL CA_13A-48A-66B, the (TIB,c and (RIB,c values are shown in Table 5.114.3-1 and Table 5.114.3-2, respectively, as derived from CA_13A-48A-66A.
Table 5.114.3-1: ΔTIB,c for 4DL aggregation
	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c [dB]

	CA_13-48-66
	13
	0.3

	
	48
	0.8

	
	66
	0.6


Table 5.114.3-2: ΔRIB,c for 4DL aggregation
	Inter-band CA Configuration
	E-UTRA Band
	ΔRIB,c [dB]

	CA_13-48-66
	13
	0

	
	48
	0.5

	
	66
	0.2


5.114.4
REFSENS exceptions

Reference sensitivity exceptions due to the harmonic issue for CA_13A-48A-66B are specified in Table 5.114.4-1 for the uplink configurations specified in Table 7.3.1-2 of TS36.101.

Table 5.114.4-1: Reference sensitivity for carrier aggregation QPSK PREFSENS, CA (exceptions due to harmonic issues in the combinations of intra-band and inter-band 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_13A-48A-66B8,9
	13
	
	
	-97
	-94
	
	
	FDD

	
	48
	
	
	-71.7
	-71.7
	-71.7
	-71.7
	

	
	66
	
	
	-99.3
	-96.3
	-94.5
	-93.2
	

	CA_13A-48A-66B10
	13
	
	
	-97
	-94
	
	
	FDD

	
	48
	
	
	-97.1
	-94.7
	-93.2
	-92.5
	

	
	66
	
	
	-99.3
	-96.3
	-94.5
	-93.2
	

	NOTE 8:
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_13A-48A-66B.
NOTE 9:
The requirements should be verified for UL EARFCN of the aggressor (lower) band (superscript LB) such that 
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NOTE 10:
The requirements are only applicable to channel bandwidths with a carrier frequency at 
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Table 5.114.4-2: Uplink configuration for the low band (exceptions due to harmonic issues in the combinations of intra-band and inter-band CA)
	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_13A-48A-66B
	66
	
	
	121
	251
	361
	501
	FDD

	NOTE 1:
refers to the UL resource blocks, which shall be centred within the transmission bandwidth configuration for the channel bandwidth.


5.115
CA_13A-48A-66C_BCS0
5.115.1
Channel bandwidths per operating band for CA

Table 5.115.1-1: Supported E-UTRA bandwidths per CA configuration for 4DL 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_13A-48A-66C
	13
	
	
	Yes
	Yes
	
	
	70
	0

	
	48
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	
	66
	See CA_66C Bandwidth combination set 0 in Table 5.6A.1-1
	
	


5.115.2
Co-existence studies

Table 5.115.2-1 summarizes frequency ranges where harmonics occur due to Band 13, Band 48 and Band 66 CA with 1 UL. 

Table 5.115.2-1: Impact of 1 UL Harmonic Interference
	
	
	
	2nd Harmonic
	3rd Harmonic
	4th Harmonic

	Band
	UL Low Band Edge
	UL 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

	13
	777
	787
	1554
	1574
	2331
	2361
	3108
	3148

	48
	3550
	3700
	-
	-
	-
	-
	-
	-

	66
	1710
	1780
	3420
	3560
	5130
	5340
	-
	-


It can be seen from Table 5.115.2-1 that the second harmonic of band 66 UL hits band 48.
5.115.3
∆TIB,c and ∆RIB,c values
For 4DL/1UL CA_13A-48A-66C, the (TIB,c and (RIB,c values are shown in Table 5.115.3-1 and Table 5.115.3-2, respectively, as derived from CA_13A-48A-66A.
Table 5.115.3-1: ΔTIB,c for 4DL aggregation
	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c [dB]

	CA_13-48-66
	13
	0.3

	
	48
	0.8

	
	66
	0.6


Table 5.115.3-2: ΔRIB,c for 4DL aggregation
	Inter-band CA Configuration
	E-UTRA Band
	ΔRIB,c [dB]

	CA_13-48-66
	13
	0

	
	48
	0.5

	
	66
	0.2


5.115.4
REFSENS exceptions

Reference sensitivity exceptions due to the harmonic issue for CA_13A-48A-66C are specified in Table 5.115.4-1 for the uplink configurations specified in Table 7.3.1-2 of TS36.101.

Table 5.115.4-1: Reference sensitivity for carrier aggregation QPSK PREFSENS, CA (exceptions due to harmonic issues in the combinations of intra-band and inter-band 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_13A-48A-66C8,9
	13
	
	
	-97
	-94
	
	
	FDD

	
	48
	
	
	-71.7
	-71.7
	-71.7
	-71.7
	

	
	66
	
	
	-99.3
	-96.3
	-94.5
	-93.2
	

	CA_13A-48A-66C10
	13
	
	
	-97
	-94
	
	
	FDD

	
	48
	
	
	-97.1
	-94.7
	-93.2
	-92.5
	

	
	66
	
	
	-99.3
	-96.3
	-94.5
	-93.2
	

	NOTE 8:
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_13A-48A-66C.
NOTE 9:
The requirements should be verified for UL EARFCN of the aggressor (lower) band (superscript LB) such that 
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NOTE 10:
The requirements are only applicable to channel bandwidths with a carrier frequency at 
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Table 5.115.4-2: Uplink configuration for the low band (exceptions due to harmonic issues in the combinations of intra-band and inter-band CA)
	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_13A-48A-66C
	66
	
	
	121
	251
	361
	501
	FDD

	NOTE 1:
refers to the UL resource blocks, which shall be centred within the transmission bandwidth configuration for the channel bandwidth.


5.116
CA_48C-66A-66A_BCS0
5.116.1
Channel bandwidths per operating band for CA

Table 5.116.1-1: Supported E-UTRA bandwidths per CA configuration for 4DL 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_48C-66A-66A
	48
	See CA_48C Bandwidth Combination Set 0 in Table 5.6A.1-1
	80
	0

	
	66
	See CA_66A-66A Bandwidth combination set 0 in Table 5.6A.1-3
	
	


5.116.2
Co-existence studies

Table 5.116.2-1 summarizes frequency ranges where harmonics occur due to Band 48 and Band 66 CA with 1 UL. 

Table 5.116.2-1: Impact of 1 UL Harmonic Interference
	
	
	
	2nd Harmonic
	3rd Harmonic

	Band
	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
	-
	-
	-
	-

	66
	1710
	1780
	3420
	3560
	5130
	5340


It can be seen from Table 5.116.2-1 that the second harmonic of band 66 UL hits band 48.
5.116.3
∆TIB,c and ∆RIB,c values
For 4DL/1UL CA_48C-66A-66A, the (TIB,c and (RIB,c values are shown in Table 5.116.3-1 and Table 5.116.3-2, respectively, as derived from CA_48C-66A-66A.
Table 5.116.3-1: ΔTIB,c for 4DL aggregation
	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c [dB]

	CA_48-66-66
	48
	0.8

	
	66
	0.6


Table 5.116.3-2: ΔRIB,c for 4DL aggregation
	Inter-band CA Configuration
	E-UTRA Band
	ΔRIB,c [dB]

	CA_48-66-66
	48
	0.5

	
	66
	0.2


5.116.4
REFSENS exceptions

Reference sensitivity exceptions due to the harmonic issue for CA_48C-66A-66A are specified in Table 5.116.4-1 for the uplink configurations specified in Table 7.3.1-2 of TS36.101.

Table 5.116.4-1: Reference sensitivity for carrier aggregation QPSK PREFSENS, CA (exceptions due to harmonic issues in the combinations of intra-band and inter-band 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_48C-66A-66A8,9
	48
	
	
	-71.7
	-71.7
	-71.7
	-71.7
	FDD

	
	66
	
	
	-99.3
	-96.3
	-94.5
	-93.2
	

	CA_48C-66A-66A10
	48
	
	
	-97.1
	-94.7
	-93.2
	-92.5
	FDD

	
	66
	
	
	-99.3
	-96.3
	-94.5
	-93.2
	

	NOTE 8:
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_48C-66A-66A.
NOTE 9:
The requirements should be verified for UL EARFCN of the aggressor (lower) band (superscript LB) such that 
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NOTE 10:
The requirements are only applicable to channel bandwidths with a carrier frequency at 
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Table 5.116.4-2: Uplink configuration for the low band (exceptions due to harmonic issues in the combinations of intra-band and inter-band CA)
	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_48C-66A-66A
	66
	
	
	121
	251
	361
	501
	FDD

	NOTE 1:
refers to the UL resource blocks, which shall be centred within the transmission bandwidth configuration for the channel bandwidth.


5.117
CA_4DL_3A-8A-20A-28A_1UL_BCS0

5.117.1
Channel bandwidths per operating band for CA

Table 5.117.1-1: 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_3A-8A-20A-28A1
	3
	
	
	Yes
	Yes
	Yes
	Yes
	70
	0

	
	8
	
	
	Yes
	Yes
	
	
	
	

	
	20
	
	
	
	Yes
	Yes
	Yes
	
	

	
	28
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	NOTE 1:
Power imbalance between downlink carriers on Band 20 and Band 28 is assumed to be within [6dB]


5.117.2
Co-existence studies

Table 5.117.2-1 summarizes frequency ranges where harmonics occur due to Band 3, Band 8, Band 20 and Band 28 CA with 1 UL. 

Table 5.117.2-1: 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

	8
	880
	915
	925
	960
	1760
	1830
	2640
	2745

	20
	832
	862
	791
	821
	1664
	1724
	2496
	2586

	28
	703
	748
	758
	803
	1406
	1496
	2109
	2244


It can be seen from Table 5.117.2-1 2nd harmonics from band 8 might impact receiver in band 3.
5.117.3
ΔTIB,c and ΔRIB,c values
In the reference architecture of CA_8A-20A-28A, two main antennas are assumed to support three bands, with one duplexer connected for one antenna to support one band and one quadplexer or triplexer connected for another antenna to support other two bands. A similar architecture can be considered for CA_3A-8A-20A-28A with the main tranceiver of band 3 diplexed to one of the main low band antenna. If we avoid band 3 and 8 in the same antenna, the harmonic issue is possibly avoided.

Two diversity antennas are also required if B8/20/28 diversity path cannot be supported with one diversity antenna. In case UE support 4Rx for high band(s), 2 antennas can be used for low band Tx/Rx and 2 others for low band diversity antenna as illustrated in Figure 5.117.3-1.
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Figure 5.117.3-1: A possible architecture for CA_3A-8A-20A-28A

To allow UE architectures including the harmonic trap filter in low bands in case band 3 and 28 are supported in the same antenna, we propose the maximum relaxation value among CA_3A-8A-20A, CA_3A-8A-28A, CA_3A-20A-28A, and CA_8A-20A-28A for this band combination. The proposed ΔTIB,c and ΔRIB,c are included in Table 5.117.3-1 and Table 5.117.3-2, respectively.
Table 5.117.3-1: ΔTIB,c for 4DL aggregation
	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c [dB]

	CA_3A-8A-20A-28A
	3
	0.3

	
	8
	0.6

	
	20
	0.5

	
	28
	0.5


Table 5.117.3-2: ΔRIB,c for 4DL aggregation
	Inter-band CA Configuration
	E-UTRA Band
	ΔRIB,c [dB]

	CA_3A-8A-20A-28A
	3
	0

	
	8
	0.2

	
	20
	0.1

	
	28
	0.1


5.117.4
REFSENS requirements

There is no new or extra co-existence added in this combination compared to the lower level fallbacks already defined, and who have no MSD defined. Therefor there is no need to define MSD for this combination.
5.118
CA_3A-21A-28A-42A_BCS0
5.118.1 
Channel bandwidths per operating band for CA
Table 5.118.1-1: Inter-band CA operating bands for CA_3A-21A-28A-42A
	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_3A-21A-28A-42A
	3
	1710 MHz
	–
	1785 MHz
	1805 MHz
	–
	1880 MHz
	FDD

	
	21
	1447.9 MHz
	–
	1462.9 MHz
	1495.9 MHz
	–
	1510.9 MHz
	

	
	28
	703 MHz
	–
	748 MHz
	758 MHz
	–
	803 MHz
	

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


Table 5.118.1-2: E-UTRA CA configuration and bandwidth combination sets for CA_3A-21A-28A-42A
	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_3A-21A-28A-42A
	-
	3
	
	
	Yes
	Yes
	Yes
	Yes
	65
	0

	
	
	21
	
	
	Yes
	Yes
	Yes
	
	
	

	
	
	28
	
	
	Yes
	Yes
	
	
	
	

	
	
	42
	
	
	Yes
	Yes
	Yes
	Yes
	
	


5.118.2 
UE co-existence studies
UL/DL harmonics frequencies are shown in table 5.118.2-1 for CA_3A-21A-28A-42A.

Table 5.118.2-1: Impact of 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

	3
	1710
	1785
	1805
	1880
	3420
	3570
	5130
	5355
	3610
	3760
	5415
	5640

	21
	1447.9
	1462.9
	1495.9
	1510.9
	2895.8
	2925.8
	4343.7
	4388.7
	2991.8
	3021.8
	4487.7
	4532.7

	28
	703
	748
	758
	803
	1406
	1496
	2109
	2244
	1516
	1606
	2274
	2409

	42
	3400
	3600
	3400
	3600
	6800
	7200
	10200
	10800
	6800
	7200
	10200
	10800


5.118.3 
∆TIB,c and ∆RIB,c values

For CA_3A-21A-28A-42A, the (TIB,c and (RIB,c values are shown in table 5.118.3-1 and in table 5.118.3-2. 
Table 5.118.3-1: ΔTIB,c
	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c [dB]

	CA_3A-21A-28A-42A
	3
	0.8

	
	21
	0.9

	
	28
	0.5

	
	42
	0.8


i

Table 5.118.3-2: ΔRIB,c 

	Inter-band CA Configuration
	E-UTRA Band
	ΔRIB,c [dB]

	CA_3A-21A-28A-42A
	3
	0.3

	
	21
	0.5

	
	28
	0.2

	
	42
	0.5


5.118.4 MSD
For CA_3A-21A-28A-42A, values of MSD and sources of MSD are shown in Table 5.118.4-1 and 5.118.4-2. These values are the same as those of CA_3A-28A-42A specified in the latest TS 36.101.
Table 5.118.4-1: MSD analysis for CA_3A-21A-28A-42A
	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-21A-28A-42A9,10
	3
	
	
	-96.7
	-93.7
	-91.9
	-90.7
	FDD

	
	21
	
	
	-99.5
	 -96.5
	-94.7 
	
	

	
	28
	
	
	-98.3
	-95.3
	
	
	

	
	4233
	
	
	-71.7
	-71.7
	-71.7
	-71.7
	TDD

	CA_3A-21A-28A-42A11
	3
	
	
	-96.7
	-93.7
	-91.9
	-90.7
	FDD

	
	21
	
	
	-99.5
	 -96.5
	-94.7 
	
	

	
	28
	
	
	-98.3
	-95.3
	
	
	

	
	4233
	
	
	-97.1
	-94.7
	-93.2
	-92.5
	TDD

	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-21A-28A-42A.
NOTE 10:
The requirements should be verified for UL EARFCN of the aggressor (lower) band (superscript LB) such that 
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 the channel bandwidth configured in the lower band.
NOTE 11:
The requirements are only applicable to channel bandwidths with a carrier frequency at 
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are the channel bandwidths configured in the aggressor (lower) and victim (higher) bands in MHz, respectively.

NOTE 33:
Applicable for the operations with 2 or 4 antenna ports supported in the band with carrier aggregation configured.


Table 5.118.4-2: Uplink configuration for CA_3A-21A-28A-42A
	E-UTRA Band / Channel bandwidth of the affected DL 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_3A-21A-28A-42A
	3
	
	
	12
	25
	36
	50
	FDD


5.119
CA_4DL_2A-46A-48A-66A_1UL_BCS0

5.119.1
Channel bandwidths per operating band for CA

Table 5.119.1-1: 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

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

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


Table 5.119.1-2: 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_2A-46A-48A-66A
	-
	2
	
	
	Yes
	Yes
	Yes
	Yes
	80
	0

	
	
	46
	
	
	
	
	
	Yes
	
	

	
	
	48
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	
	
	66
	
	
	Yes
	Yes
	Yes
	Yes
	
	


5.119.2
Co-existence studies

Table 5.119.2-1 summarizes frequency ranges where harmonics occur for CA_2A-46A-48A-66A with 1 UL. The 2nd harmonic of Band 2 and Band 66 UL falls into the Band 48 UE receiving bands. The 3rd harmonic of Band 2 and Band 66 UL falls into the Band 46 UE receiving bands. 
Table 5.119.2-1: 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

	48
	3550
	3700
	3550
	3700
	7100
	7400
	10650
	11100

	66
	1710
	1786
	2110
	2200
	3420
	3572
	5130
	5358


5.119.3
ΔTIB,c and ΔRIB,c values

Assuming the separate antenna architecture without HTF for Band 46, the same requirements on ΔTIB,c and ΔRIB,c of CA_2A-48A-66A can be applied for CA_2A-46A-48A-66A. Therefore, the ΔTIB,c and ΔRIB,c values are shown in table 5.119.3-1 and in table 5.119.3-2.
Table 5.119.3-1: IB,c
	CA_2A-46A-48A-66A
	2
	0.6

	
	48
	0.8

	
	66
	0.6


Table 5.119.3-2: R IB,c
	CA_2A-46A-48A-66A
	2
	0.3

	
	48
	0.5

	
	66
	0.3


5.119.4
Reference sensitivity

The MSD is shown in Table 5.119.4-1. 

For harmonic issue not related with Band 46, the uplink configuration of CA_2A-48A-66A in Table 7.3.1A-0b in 36.101 can be used.
For harmonic issue related with Band 46, the reference sensitivity measurement exclusion region in Table 7.3.1A-0eC in 36.101 can be used.
Table 5.119.4-1: Reference sensitivity QPSK PREFSENS (CA with band 46)
	CA_2A-46A-48A-66A1,2
	2
	
	
	-97.7 
	-94.7
	-92.9
	-91.7
	FDD

	
	46
	
	
	
	
	
	-83
	TDD

	
	48
	
	
	-71.7
	-71.7
	-71.7
	-71.7
	TDD

	
	66
	
	
	-99.3
	-96.3
	-94.5
	-93.3
	FDD

	CA_2A-46A-48A-66A3
	2
	
	
	-97.7 
	-94.7
	-92.9
	-91.7
	FDD

	
	46
	
	
	
	
	
	-83
	TDD

	
	48
	
	
	-97.1
	-94.7
	-93.2
	-92.5
	TDD

	
	66
	
	
	-99.3
	-96.3
	-94.5
	-93.3
	FDD

	NOTE 1:
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.



	NOTE 2:
The requirements should be verified for UL EARFCN of the aggressor (lower) band (superscript LB) such that 
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 the channel bandwidth configured in the lower band.


	NOTE 3:
The requirements are only applicable to channel bandwidths with a carrier frequency at 
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5.120
CA_4DL_2A-46A-48C_1UL_BCS0

5.120.1
Channel bandwidths per operating band for CA

Table 5.120.1-1: 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

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


Table 5.5.1-2: 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_2A-46A-48C
	-
	2
	
	
	Yes
	Yes
	Yes
	Yes
	80
	0

	
	
	46
	
	
	
	
	
	Yes
	
	

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


5.120.2
Co-existence studies

Table 5.120.2-1 summarizes frequency ranges where harmonics occur for CA_2A-46A-48C with 1 UL. The 2nd harmonic of Band 2 UL falls into the Band 48 UE receiving bands and the 3rd harmonic of Band 2 UL falls into the Band 46 UE receiving bands. 
Table 5.120.2-1: 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

	48
	3550
	3700
	3550
	3700
	7100
	7400
	10650
	11100


5.120.3
ΔTIB,c and ΔRIB,c values

Assuming the separate antenna architecture without HTF for Band 46, the ΔTIB,c and ΔRIB,c values are shown in table 5.120.3-1 and in table 5.120.3-2.
Table 5.120.3-1: IB,c
	CA_2A-46A-48C
	2
	0.6

	
	48
	0.8


Table 5.120.3-2: R IB,c
	CA_2A-46A-48C
	2
	0.3

	
	48
	0.5


5.120.4
Reference sensitivity

The MSD is shown in Table 5.120.4-1. 

For harmonic issue not related with Band 46, the uplink configuration of CA_2A-48A in Table 7.3.1A-0b in 36.101 can be used.
For harmonic issue related with Band 46, the reference sensitivity measurement exclusion region in Table 7.3.1A-0eC in 36.101 can be used.
Table 5.120.4-1: Reference sensitivity QPSK PREFSENS (CA with band 46)
	CA_2A-46A-48C1,2
	2
	
	
	-97.8
	-94.8
	-93.0
	-91.7
	FDD

	
	46
	
	
	
	
	
	-83
	TDD

	
	48
	
	
	-71.7
	-71.7
	-71.7
	-71.7
	TDD

	CA_2A-46A-48C3
	2
	
	
	-97.8
	-94.8
	-93.0
	-91.7
	FDD

	
	46
	
	
	
	
	
	-83
	TDD

	
	48
	
	
	-97.1
	-94.7
	-93.2
	-92.5
	TDD

	NOTE 1:
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.


	NOTE 2:
The requirements should be verified for UL EARFCN of the aggressor (lower) band (superscript LB) such that 
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	NOTE 3:
The requirements are only applicable to channel bandwidths with a carrier frequency at 
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5.121
CA_4DL_2A-46C-48A_1UL_BCS0

5.121.1
Channel bandwidths per operating band for CA

Table 5.121.1-1: 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

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


Table 5.5.1-2: 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_2A-46C-48A
	-
	2
	
	
	Yes
	Yes
	Yes
	Yes
	80
	0

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

	
	
	48
	
	
	Yes
	Yes
	Yes
	Yes
	
	


5.121.2
Co-existence studies

Table 5.121.2-1 summarizes frequency ranges where harmonics occur for CA_2A-46C-48A with 1 UL. The 2nd harmonic of Band 2 UL falls into the Band 48 UE receiving bands and the 3rd harmonic of Band 2 UL falls into the Band 46 UE receiving bands. 
Table 5.121.2-1: 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

	48
	3550
	3700
	3550
	3700
	7100
	7400
	10650
	11100


5.121.3
ΔTIB,c and ΔRIB,c values

Assuming the separate antenna architecture without HTF for Band 46, the ΔTIB,c and ΔRIB,c values are shown in table 5.121.3-1 and in table 5.121.3-2.
Table 5.121.3-1: IB,c
	CA_2A-46C-48A
	2
	0.6

	
	48
	0.8


Table 5.121.3-2: R IB,c
	CA_2A-46C-48A
	2
	0.3

	
	48
	0.5


5.121.4
Reference sensitivity

The MSD is shown in Table 5.121.4-1. 

For harmonic issue not related with Band 46, the uplink configuration of CA_2A-48A in Table 7.3.1A-0b in 36.101 can be used.
For harmonic issue related with Band 46, the reference sensitivity measurement exclusion region in Table 7.3.1A-0eC in 36.101 can be used.
Table 5.121.4-1: Reference sensitivity QPSK PREFSENS (CA with band 46)
	CA_2A-46C-48A1,2
	2
	
	
	-97.8
	-94.8
	-93.0
	-91.7
	FDD

	
	46
	
	
	
	
	
	-83
	TDD

	
	48
	
	
	-71.7
	-71.7
	-71.7
	-71.7
	TDD

	CA_2A-46C-48A3
	2
	
	
	-97.8
	-94.8
	-93.0
	-91.7
	FDD

	
	46
	
	
	
	
	
	-83
	TDD

	
	48
	
	
	-97.1
	-94.7
	-93.2
	-92.5
	TDD

	NOTE 1:
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.


	NOTE 2:
The requirements should be verified for UL EARFCN of the aggressor (lower) band (superscript LB) such that 
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	NOTE 3:
The requirements are only applicable to channel bandwidths with a carrier frequency at 
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5.122
CA_4DL_2A-48C-66A_1UL_BCS0

5.122.1
Channel bandwidths per operating band for CA

Table 5.122.1-1: 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

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

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


Table 5.5.1-2: 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_2A-48C-66A
	-
	2
	
	
	Yes
	Yes
	Yes
	Yes
	80
	0

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

	
	
	66
	
	
	Yes
	Yes
	Yes
	Yes
	
	


5.122.2
Co-existence studies

Table 5.122.2-1 summarizes frequency ranges where harmonics occur for CA_2A-48C-66A with 1 UL. The 2nd harmonic of Band 2 and Band 66 UL falls into the Band 48 UE receiving bands. 
Table 5.122.2-1: 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

	48
	3550
	3700
	3550
	3700
	7100
	7400
	10650
	11100

	66
	1710
	1786
	2110
	2200
	3420
	3572
	5130
	5358


5.122.3
ΔTIB,c and ΔRIB,c values

The ΔTIB,c and ΔRIB,c values of CA_2A-48A-66A in TR 36.714-03-01 can be reused for CA_2A-48C-66A. Therefore, the ΔTIB,c and ΔRIB,c are shown in table 5.122.3-1 and in table 5.122.3-2.
Table 5.122.3-1: IB,c
	CA_2A-48C-66A
	2
	0.6

	
	48
	0.8

	
	66
	0.6


Table 5.122.3-2: R IB,c
	CA_2A-48C-66A
	2
	0.3

	
	48
	0.5

	
	66
	0.3


5.122.4
Reference sensitivity

The MSD is shown in Table 5.122.4-1.

Table 5.122.4-1: Reference sensitivity QPSK PREFSENS
	CA_2A-48C-66A10,32
	2
	
	
	-97.7 
	-94.7
	-92.9
	-91.7
	FDD

	
	48
	
	
	-71.7
	-71.7
	-71.7
	-71.7
	TDD

	
	66
	
	
	-99.3
	-96.3
	-94.5
	-93.3
	FDD

	CA_2A-48C-66A11
	2
	
	
	-97.7 
	-94.7
	-92.9
	-91.7
	FDD

	
	48
	
	
	-97.1
	-94.7
	-93.2
	-92.5
	TDD

	
	66
	
	
	-99.3
	-96.3
	-94.5
	-93.3
	FDD

	NOTE 10:
The requirements should be verified for UL EARFCN of the aggressor (lower) band (superscript LB) such that 
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 the channel bandwidth configured in the lower band.
NOTE 11:
The requirements are only applicable to channel bandwidths with a carrier frequency at 
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are the channel bandwidths configured in the aggressor (lower) and victim (higher) bands in MHz, respectively.
NOTE 32:
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_2A-48A-66A, CA_2A-48C-66A, 



Table 5.122.4-2: Uplink configuration for the low band for CA_2A-48C-66A

	CA_2A-48C-66A
	2
	
	
	25
	50
	501
	501
	FDD

	
	66
	
	
	121
	251
	361
	501
	FDD

	NOTE 1:
refers to the UL resource blocks, which shall be centred within the transmission bandwidth configuration for the channel bandwidth.


5.123
CA_4DL_46A-48C-66A_1UL_BCS0

5.123.1
Channel bandwidths per operating band for CA

Table 5.123.1-1: 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

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


Table 5.123.1-2: 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-66A
	-
	46
	
	
	
	
	
	Yes
	80
	0

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

	
	
	66
	
	
	Yes
	Yes
	Yes
	Yes
	
	


5.123.2
Co-existence studies

Table 5.123.2-1 summarizes frequency ranges where harmonics occur for CA_46A-48C-66A with 1 UL. The 2nd harmonic of Band 66 UL falls into the Band 48 UE receiving bands and the 3rd harmonic of Band 66 UL falls into the Band 46 UE receiving bands. 
Table 5.123.2-1: 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

	46
	5150
	5925
	5150
	5925
	10300
	11850
	15450
	17775

	48
	3550
	3700
	3550
	3700
	7100
	7400
	10650
	11100

	66
	1710
	1786
	2110
	2200
	3420
	3572
	5130
	5358


5.123.3
ΔTIB,c and ΔRIB,c values

Assuming the separate antenna architecture without HTF for B46, the ΔTIB,c and ΔRIB,c values are shown in table 5.123.3-1 and in table 5.123.3-2.
Table 5.123.3-1: IB,c
	CA_46A-48C-66A
	48
	0.8

	
	66
	0.6


Table 5.123.3-2: R IB,c
	CA_46A-48C-66A
	48
	0.5

	
	66
	0.3


5.123.4
Reference sensitivity

The MSD is shown in Table 5.123.4-1. 

For harmonic issue not related with Band 46, the uplink configuration of CA_48A-66A in Table 7.3.1A-0b in 36.101 can be used.
For harmonic issue related with Band 46, the reference sensitivity measurement exclusion region in Table 7.3.1A-0eC in 36.101 can be used.
Table 5.123.4-1: Reference sensitivity QPSK PREFSENS (CA with band 46)
	CA_46A-48C-66A9,10
	46
	
	
	
	
	
	-83
	FDD

	
	48
	
	
	-71.7
	-71.7
	-71.7
	-71.7
	TDD

	
	66
	
	
	-99.3
	-96.3
	-94.5
	-93.2
	FDD

	CA_46A-48C-66A11
	46
	
	
	
	
	
	-83
	FDD

	
	48
	
	
	-97.1
	-94.7
	-93.2
	-92.5
	TDD

	
	66
	
	
	-99.3
	-96.3
	-94.5
	-93.2
	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.


	NOTE 10:
The requirements should be verified for UL EARFCN of the aggressor (lower) band (superscript LB) such that 
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	NOTE 11:
The requirements are only applicable to channel bandwidths with a carrier frequency at 
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5.124
CA_4DL_46A-48D_1UL_BCS0

5.124.1
Channel bandwidths per operating band for CA

Table 5.124.1-1: 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 5.124.1-2: 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-48D
	-
	46
	
	
	
	
	
	Yes
	80
	0

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


5.124.2
Co-existence studies

Table 5.124.2-1 summarizes frequency ranges where harmonics occur due to Band 46 and Band 48 CA with 1 UL. Table 5.124.2-1 shows there are no harmonic issues for this combination.

Table 5.124.2-1: 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

	46
	5150
	5925
	5150
	5925
	10300
	11850
	15450
	17775

	48
	3550
	3700
	3550
	3700
	7100
	7400
	10650
	11100


5.124.3
ΔTIB,c and ΔRIB,c values

Assuming the separate antenna architecture without HTF for Band 46, the ΔTIB,c and ΔRIB,c values are shown in table 5.124.3-1 and in table 5.124.3-2.
Table 5.124.3-1: IB,c
	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c [dB]

	CA_46A-48D
	48
	0.8


Table 5.124.3-2: R IB,c
	Inter-band CA Configuration
	E-UTRA Band
	ΔRIB,c [dB]

	CA_46A-48D
	48
	0.5


5.124.4
Reference sensitivity

The MSD is shown in Table 5.124.4-1.

Table 5.124.4-1: 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_46A-48D
	46
	
	
	
	
	
	-83
	TDD

	
	48
	
	
	-99
	-96
	-94.2
	-93
	TDD


5.125
CA_4DL_46C-48A-66A_1UL_BCS0

5.125.1
Channel bandwidths per operating band for CA

Table 5.125.1-1: 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

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


Table 5.125.1-2: 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_46C-48A-66A
	-
	46
	See the CA_46C Bandwidth combination set 0 in Table 5.6A.1-1
	80
	0

	
	
	48
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	
	
	66
	
	
	Yes
	Yes
	Yes
	Yes
	
	


5.125.2
Co-existence studies

Table 5.125.2-1 summarizes frequency ranges where harmonics occur for CA_46C-48A-66A with 1 UL. The 2nd harmonic of Band 66 UL falls into the Band 48 UE receiving bands and the 3rd harmonic of Band 66 UL falls into the Band 46 UE receiving bands. 
Table 5.125.2-1: 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

	46
	5150
	5925
	5150
	5925
	10300
	11850
	15450
	17775

	48
	3550
	3700
	3550
	3700
	7100
	7400
	10650
	11100

	66
	1710
	1786
	2110
	2200
	3420
	3572
	5130
	5358


5.125.3
ΔTIB,c and ΔRIB,c values

Assuming the separate antenna architecture without HTF for B46, the ΔTIB,c and ΔRIB,c values are shown in table 5.125.3-1 and in table 5.125.3-2.
Table 5.125.3-1: IB,c
	CA_46C-48A-66A
	48
	0.8

	
	66
	0.6


Table 5.125.3-2: R IB,c
	CA_46C-48A-66A
	48
	0.5

	
	66
	0.3


5.125.4
Reference sensitivity

The MSD is shown in Table 5.125.4-1. 

For harmonic issue not related with Band 46, the uplink configuration of CA_48A-66A in Table 7.3.1A-0b in 36.101 can be used.
For harmonic issue related with Band 46, the reference sensitivity measurement exclusion region in Table 7.3.1A-0eC in 36.101 can be used.
Table 5.125.4-1: Reference sensitivity QPSK PREFSENS (CA with band 46)
	CA_46C-48A-66A1,2
	46
	
	
	
	
	
	-83
	FDD

	
	48
	
	
	-71.7
	-71.7
	-71.7
	-71.7
	TDD

	
	66
	
	
	-99.3
	-96.3
	-94.5
	-93.2
	FDD

	CA_46C-48A-66A3
	46
	
	
	
	
	
	-83
	FDD

	
	48
	
	
	-97.1
	-94.7
	-93.2
	-92.5
	TDD

	
	66
	
	
	-99.3
	-96.3
	-94.5
	-93.2
	FDD

	NOTE 1:
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.


	NOTE 2:
The requirements should be verified for UL EARFCN of the aggressor (lower) band (superscript LB) such that 
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	NOTE 3:
The requirements are only applicable to channel bandwidths with a carrier frequency at 
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are the channel bandwidths configured in the aggressor (lower) and victim (higher) bands in MHz, respectively.


5.126
CA_4DL_46D-48A_1UL_BCS0

5.126.1
Channel bandwidths per operating band for CA

Table 5.126.1-1: 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 5.126.1-2: 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_46D-48A
	-
	46
	See the CA_46D Bandwidth combination set 0 in the Table 5.6A.1-1
	80
	0

	
	
	48
	
	
	Yes
	Yes
	Yes
	Yes
	
	


5.126.2
Co-existence studies

Table 5.126.2-1 summarizes frequency ranges where harmonics occur due to Band 46 and Band 48 CA with 1 UL. Table 5.126.2-1 shows there are no harmonic issues for this combination.

Table 5.126.2-1: 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

	46
	5150
	5925
	5150
	5925
	10300
	11850
	15450
	17775

	48
	3550
	3700
	3550
	3700
	7100
	7400
	10650
	11100


5.126.3
ΔTIB,c and ΔRIB,c values

Assuming the separate antenna architecture without HTF for Band 46, the ΔTIB,c and ΔRIB,c values are shown in table 5.126.3-1 and in table 5.126.3-2.
Table 5.126.3-1: IB,c
	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c [dB]

	CA_46D-48A
	48
	0.8


Table 5.126.3-2: R IB,c
	Inter-band CA Configuration
	E-UTRA Band
	ΔRIB,c [dB]

	CA_46D-48A
	48
	0.5


5.126.4
Reference sensitivity

The MSD is shown in Table 5.126.4-1.

Table 5.126.4-1: 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_46D-48A
	46
	
	
	
	
	
	-83
	TDD

	
	48
	
	
	-99
	-96
	-94.2
	-93
	TDD


5.127
CA_4DL_48D-66A_1UL_BCS0

5.127.1
Channel bandwidths per operating band for CA

Table 5.127.1-1: 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

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


Table 5.127.1-2: 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_48D-66A
	-
	48
	See the CA_48D Bandwidth combination set 0 in the Table 5.6A.1
	80
	0

	
	
	66
	
	
	Yes
	Yes
	Yes
	Yes
	
	


5.127.2
Co-existence studies

Table 5.127.2-1 summarizes frequency ranges where harmonics occur due to Band 48 and Band 66 CA with 1 UL. The 2nd harmonic of Band 66 UL falls into the Band 48 UE receiving bands. 
Table 5.127.2-1: 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

	48
	3550
	3700
	3550
	3700
	7100
	7400
	10650
	11100

	66
	1710
	1786
	2110
	2200
	3420
	3572
	5130
	5358


5.127.3
ΔTIB,c and ΔRIB,c values

Assuming the separate antenna architecture without HTF for Band 46, the ΔTIB,c and ΔRIB,c values are shown in table 5.127.3-1 and in table 5.127.3-2.
Table 5.127.3-1: IB,c
	CA_48D-66A
	48
	0.8

	
	66
	0.6


Table 5.127.3-2: R IB,c
	CA_48D-66A
	48
	0.5

	
	66
	0.3


5.127.4
Reference sensitivity

The MSD is shown in Table 5.127.4-1.

Table 5.127.4-1: Reference sensitivity QPSK PREFSENS
	CA_48D-66A8,9
	48
	
	
	-71.7
	-71.7
	-71.7
	-71.7
	TDD

	
	66
	
	
	-99.3
	-96.3
	-94.5
	-93.3
	FDD

	CA_48D-66A10
	48
	
	
	-97.1
	-94.7
	-93.2
	-92.5
	TDD

	
	66
	
	
	-99.3
	-96.3
	-94.5
	-93.3
	FDD

	NOTE 8:
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_48C-66A, and CA_48D-66A.


	NOTE 9:
The requirements should be verified for UL EARFCN of the aggressor (lower) band (superscript LB) such that 
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 the channel bandwidth configured in the lower band.


	NOTE 10:
The requirements are only applicable to channel bandwidths with a carrier frequency at 
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Table 5.127.4-2: Uplink configuration for the low band for CA_48D-66A

	CA_48D-66A
	66
	
	
	12
	25
	36
	50
	FDD


5.128
CA_2A-2A-4A-71A _BCS0
5.128.1
Channel bandwidths per operating band for CA
Table 5.128.1-1: Inter-band CA

	E-UTRA CA Band
	E-UTRA operating Band
	Uplink (UL) band
	Downlink (DL) band
	Duplex

mode

	
	
	UE transmit / BS receive
	UE receive / BS transmit
	

	
	
	FUL_low  –  FUL_high 
	FDL_low  –  FDL_high 
	

	CA_2-4-71
	2
	1850 MHz
	–
	1980 MHz
	1930 MHz
	–
	1990 MHz
	FDD

	
	4
	1710 MHz
	–
	1755 MHz
	2110 MHz
	–
	2155 MHz
	

	
	71
	663 MHz
	–
	698 MHz
	617 MHz
	–
	652 MHz
	


Table 5.128.1-2: Supported E-UTRA bandwidths per CA configuration for inter-band CA

	CA operating / channel bandwidth
	Maximum aggregated bandwidth [MHz]
	Bandwidth Combination Set

	E-UTRA CA Configuration
	E-UTRA Bands
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	
	

	CA_2A-2A-4A-71A
	2
	See CA_2A-2A Bandwidth Combination Set 0 in Table 5.6A.1-3
	80
	0

	
	4
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	
	71
	
	
	Yes
	Yes
	Yes
	Yes
	
	


5.128.2
UE Co-existence studies
Table 5.128.2-1: Band 2 and Band 71 UL harmonics
	
	
	
	
	
	3rd 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
	UL Low Band Edge
	UL High Band Edge

	2
	1850
	1910
	1930
	1990
	5790
	5970
	5550
	5730

	71
	663
	698
	617
	652
	1851
	1956
	1989
	2094


The uplink of Band 71 is 663 - 698 MHz for which third harmonic products fall within 1989 – 2094 MHz, while the downlink of Band 2 is 1930 - 1990 MHz.  Thus, it can be seen that there is potential for third harmonic interference from uplink in Band 71 to downlink in Band 2.  However, the potential is limited to edge channels since the overlap is only 1 MHz from 1989 – 1990 MHz.  Only an uplink allocation in the lowest edge of Band 71 paired with simultaneous downlink in the uppermost edge of Band 2 could be impacted.  Moreover, due the guard bands inherent in the definition of the transmission bandwidth configuration for LTE, there may not be any direct overlap at all.  However, there may still be some effect due to spectral spreading of the third harmonic even if direct overlap is averted.  

Another potential mechanism for harmonic interference is mixing of the uplink in Band 2 with the third harmonic of the Rx LO.  In this case, the frequency range impacted is much larger.  The third harmonic of Rx extends from 1851 to 1956 MHz while the uplink in Band 2 ranges from 1850 to 1910 MHz.  Therefore, there is nearly complete overlap between these two ranges.  Depending upon the particular frequency assignments and allocation of PRB’s for uplink within Band 2 and downlink within Band 71, there may be interference from this mechanism.  
5.128.3
∆TIB and ∆RIB values
the overlap between the third harmonic of the uplink in Band 71 and the downlink in Band 2 is small.  Therefore, the number of deployment scenarios that may be impacted are also small and may possibly be overcome by network scheduling or some other means.  Consequently, a harmonic trap filter is not assumed to be present and therefore not accounted for in the TIB and RIB values.  The combination of Band 2 and Band 4 are a high/high combination for which the TIB is 0.5 dB and RIB is 0.3 dB.  Band 71 is a low band combined by duplexing and therefore is specified with TIB of 0.3dB. 

Table 5.128.3-1: ΔTIB,c
	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c [dB]

	CA_2A-2A-4A-71A
	2
	0.5

	
	4
	0.5

	
	71
	0.3


Table 5.128.3-2: ΔRIB 

	Inter-band CA Configuration
	E-UTRA Band
	ΔRIB [dB]

	CA_2A-2A-4A-71A
	2
	0.3

	
	4
	0.3

	
	71
	0


5.128.4
REFSENS requirements
It is expected that MSD will be specified for the two types of harmonic interference described above.  MSD is captured by means of the refsens exception table for harmonics.  
5.128.4.1
Band 2 MSD

For the case of 3rd harmonic of uplink in Band 71 interfering with downlink in Band 2, the harmonic interference level at Tx antenna port over the frequency range of the Band 2 receive channel was analyzed in its 3DL fallback modes.  The result can be reused.
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_2A-2A-4A-71A36
	2
	
	
	-93.1
	-93.7
	-92.2
	-91.1
	FDD

	
	4
	
	
	-99.7
	-96.7
	-94.9
	-93.7
	

	
	71
	
	
	-97.2
	-94.2
	-92
	-87.5
	

	CA_2A-2A-4A-71A37
	2
	
	
	-96.5
	-93.7
	-92.2
	-91.1
	FDD

	
	4
	
	
	-99.7
	-96.7
	-94.9
	-93.7
	

	
	71
	
	
	-97.2
	-94.2
	-92
	-87.5
	

	NOTE 36:
These requirements apply when the lower edge frequency of the 5 MHz uplink channel in Band 71 is located at or below 668 MHz and the downlink channel in Band 2 is located with its upper edge at 1990 MHz.  

NOTE 37:
These requirements apply when the lower edge frequency of the 10 MHz, 15 MHz, or 20 MHz uplink channel in Band 71 is located at or below 668 MHz and the downlink channel in Band 2 is located with its upper edge at 1990 MHz.  

  


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_2A-2A-4A-71A
	71
	
	
	25
	251
	201
	201
	FDD

	NOTE 1:
1 refers to the UL resource blocks shall be located as close as possible to the downlink operating band but confined within the transmission bandwidth configuration for the channel bandwidth (Table 5.6-1). 


5.128.4.2
Band 71 MSD

For the case of B71 Rx harmonic mixing with uplink in B2, the analysis also has been done in its 3DL fallback modes. The result can also be reused.
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_2A-2A-4A-71A15,16
	2
	 
	 
	-97.7
	-94.7
	-92.9
	-91.7
	FDD

	
	4
	
	
	-99.7
	-96.7
	-94.9
	-93.7
	FDD

	
	71
	 
	 
	-70.4
	-70.4
	-70.4
	-70.4
	FDD

	NOTE 15: These requirements apply when there is at least one individual RE within the downlink transmission bandwidth of the victim (lower) band for which the 3rd harmonic is within the uplink transmission bandwidth or the uplink adjacent channel’s transmission bandwidth of an aggressor (higher) band.
NOTE 16: The requirements should be verified for UL EARFCN of the aggressor (higher) band (superscript HB) such that 
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 the channel bandwidth configured in the higher 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_2A-2A-4A-71A
	2
	
	
	25
	50
	50
	50
	FDD


5.129
CA_2A-2A-66A-71A _BCS0
5.129.1
Channel bandwidths per operating band for CA
Table 5.129.1-1: Inter-band CA

	E-UTRA CA Band
	E-UTRA operating Band
	Uplink (UL) band
	Downlink (DL) band
	Duplex

mode

	
	
	UE transmit / BS receive
	UE receive / BS transmit
	

	
	
	FUL_low  –  FUL_high 
	FDL_low  –  FDL_high 
	

	CA_2-66-71
	2
	1850 MHz
	–
	1980 MHz
	1930 MHz
	–
	1990 MHz
	FDD

	
	66
	1710 MHz
	–
	1780 MHz
	2110 MHz
	–
	2200 MHz
	

	
	71
	663 MHz
	–
	698 MHz
	617 MHz
	–
	652 MHz
	


Table 5.129.1-2: Supported E-UTRA bandwidths per CA configuration for inter-band CA

	CA operating / channel bandwidth
	Maximum aggregated bandwidth [MHz]
	Bandwidth Combination Set

	E-UTRA CA Configuration
	E-UTRA Bands
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	
	

	CA_2A-2A-66A-71A
	2
	See CA_2A-2A Bandwidth Combination Set 0 in Table 5.6A.1-3
	80
	0

	
	66
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	
	71
	
	
	Yes
	Yes
	Yes
	Yes
	
	


5.129.2
UE Co-existence studies
Table 5.129.2-1: Band 2 and Band 71 UL harmonics
	
	
	
	
	
	3rd 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
	UL Low Band Edge
	UL High Band Edge

	2
	1850
	1910
	1930
	1990
	5790
	5970
	5550
	5730

	71
	663
	698
	617
	652
	1851
	1956
	1989
	2094


The uplink of Band 71 is 663 - 698 MHz for which third harmonic products fall within 1989 – 2094 MHz, while the downlink of Band 2 is 1930 - 1990 MHz.  Thus, it can be seen that there is potential for third harmonic interference from uplink in Band 71 to downlink in Band 2.  However, the potential is limited to edge channels since the overlap is only 1 MHz from 1989 – 1990 MHz.  Only an uplink allocation in the lowest edge of Band 71 paired with simultaneous downlink in the uppermost edge of Band 2 could be impacted.  Moreover, due the guard bands inherent in the definition of the transmission bandwidth configuration for LTE, there may not be any direct overlap at all.  However, there may still be some effect due to spectral spreading of the third harmonic even if direct overlap is averted.  

Another potential mechanism for harmonic interference is mixing of the uplink in Band 2 with the third harmonic of the Rx LO.  In this case, the frequency range impacted is much larger.  The third harmonic of Rx extends from 1851 to 1956 MHz while the uplink in Band 2 ranges from 1850 to 1910 MHz.  Therefore, there is nearly complete overlap between these two ranges.  Depending upon the particular frequency assignments and allocation of PRB’s for uplink within Band 2 and downlink within Band 71, there may be interference from this mechanism.  
5.129.3
∆TIB and ∆RIB values
the overlap between the third harmonic of the uplink in Band 71 and the downlink in Band 2 is small.  Therefore, the number of deployment scenarios that may be impacted are also small and may possibly be overcome by network scheduling or some other means.  Consequently, a harmonic trap filter is not assumed to be present and therefore not accounted for in the TIB and RIB values.  The combination of Band 2 and Band 66 are a high/high combination for which the TIB is 0.5 dB and RIB is 0.3 dB.  Band 71 is a low band combined by duplexing and therefore is specified with TIB of 0.3dB. 

Table 5.129.3-1: ΔTIB,c
	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c [dB]

	CA_2A-2A-66A-71A
	2
	0.5

	
	66
	0.5

	
	71
	0.3


Table 5.129.3-2: ΔRIB 

	Inter-band CA Configuration
	E-UTRA Band
	ΔRIB [dB]

	CA_2A-2A-66A-71A
	2
	0.3

	
	66
	0.3

	
	71
	0


5.129.4
REFSENS requirements
It is expected that MSD will be specified for the two types of harmonic interference described above.  MSD is captured by means of the refsens exception table for harmonics.  
5.129.4.1
Band 2 MSD

For the case of 3rd harmonic of uplink in Band 71 interfering with downlink in Band 2, the harmonic interference level at Tx antenna port over the frequency range of the Band 2 receive channel was analyzed in its 3DL fallback modes.  The result can be reused.
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_2A-2A-66A-71A36
	2
	
	
	-93.1
	-93.7
	-92.2
	-91.1
	FDD

	
	66
	
	
	-99.2
	-96.2
	-94.4
	-93.2
	

	
	71
	
	
	-97.2
	-94.2
	-92
	-87.5
	

	CA_2A-2A-66A-71A37
	2
	
	
	-96.5
	-93.7
	-92.2
	-91.1
	FDD

	
	66
	
	
	-99.2
	-96.2
	-94.4
	-93.2
	

	
	71
	
	
	-97.2
	-94.2
	-92
	-87.5
	

	NOTE 36:
These requirements apply when the lower edge frequency of the 5 MHz uplink channel in Band 71 is located at or below 668 MHz and the downlink channel in Band 2 is located with its upper edge at 1990 MHz.  

NOTE 37:
These requirements apply when the lower edge frequency of the 10 MHz, 15 MHz, or 20 MHz uplink channel in Band 71 is located at or below 668 MHz and the downlink channel in Band 2 is located with its upper edge at 1990 MHz.  

  


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_2A-2A-66A-71A
	71
	
	
	25
	251
	201
	201
	FDD

	NOTE 1:
1 refers to the UL resource blocks shall be located as close as possible to the downlink operating band but confined within the transmission bandwidth configuration for the channel bandwidth (Table 5.6-1). 


5.129.4.2
Band 71 MSD

For the case of B71 Rx harmonic mixing with uplink in B2, the analysis also has been done in its 3DL fallback modes. The result can also be reused.
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_2A-2A-66A-71A15,16
	2
	 
	 
	-97.7
	-94.7
	-92.9
	-91.7
	FDD

	
	66
	
	
	-99.2
	-96.2
	-94.4
	-93.2
	FDD

	
	71
	 
	 
	-70.4
	-70.4
	-70.4
	-70.4
	FDD

	NOTE 15: These requirements apply when there is at least one individual RE within the downlink transmission bandwidth of the victim (lower) band for which the 3rd harmonic is within the uplink transmission bandwidth or the uplink adjacent channel’s transmission bandwidth of an aggressor (higher) band.
NOTE 16: The requirements should be verified for UL EARFCN of the aggressor (higher) band (superscript HB) such that 
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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_2A-2A-66A-71A
	2
	
	
	25
	50
	50
	50
	FDD


5.130
CA_2A-66A-66A-71A _BCS0
5.130.1
Channel bandwidths per operating band for CA
Table 5.130.1-1: Inter-band CA

	E-UTRA CA Band
	E-UTRA operating Band
	Uplink (UL) band
	Downlink (DL) band
	Duplex

mode

	
	
	UE transmit / BS receive
	UE receive / BS transmit
	

	
	
	FUL_low  –  FUL_high 
	FDL_low  –  FDL_high 
	

	CA_2-66-71
	2
	1850 MHz
	–
	1980 MHz
	1930 MHz
	–
	1990 MHz
	FDD

	
	66
	1710 MHz
	–
	1780 MHz
	2110 MHz
	–
	2200 MHz
	

	
	71
	663 MHz
	–
	698 MHz
	617 MHz
	–
	652 MHz
	


Table 5.130.1-2: Supported E-UTRA bandwidths per CA configuration for inter-band CA

	CA operating / channel bandwidth
	Maximum aggregated bandwidth [MHz]
	Bandwidth Combination Set

	E-UTRA CA Configuration
	E-UTRA Bands
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	
	

	CA_2A-66A-66A-71A
	2
	
	
	Yes
	Yes
	Yes
	Yes
	80
	0

	
	66
	See CA_66A-66A Bandwidth Combination Set 0 in Table 5.6A.1-3 in 36.101
	
	

	
	71
	
	
	Yes
	Yes
	Yes
	Yes
	
	


5.130.2
UE Co-existence studies
Table 5.130.2-1: Band 2 and Band 71 UL harmonics
	
	
	
	
	
	3rd 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
	UL Low Band Edge
	UL High Band Edge

	2
	1850
	1910
	1930
	1990
	5790
	5970
	5550
	5730

	71
	663
	698
	617
	652
	1851
	1956
	1989
	2094


The uplink of Band 71 is 663 - 698 MHz for which third harmonic products fall within 1989 – 2094 MHz, while the downlink of Band 2 is 1930 - 1990 MHz.  Thus, it can be seen that there is potential for third harmonic interference from uplink in Band 71 to downlink in Band 2.  However, the potential is limited to edge channels since the overlap is only 1 MHz from 1989 – 1990 MHz.  Only an uplink allocation in the lowest edge of Band 71 paired with simultaneous downlink in the uppermost edge of Band 2 could be impacted.  Moreover, due the guard bands inherent in the definition of the transmission bandwidth configuration for LTE, there may not be any direct overlap at all.  However, there may still be some effect due to spectral spreading of the third harmonic even if direct overlap is averted.  

Another potential mechanism for harmonic interference is mixing of the uplink in Band 2 with the third harmonic of the Rx LO.  In this case, the frequency range impacted is much larger.  The third harmonic of Rx extends from 1851 to 1956 MHz while the uplink in Band 2 ranges from 1850 to 1910 MHz.  Therefore, there is nearly complete overlap between these two ranges.  Depending upon the particular frequency assignments and allocation of PRB’s for uplink within Band 2 and downlink within Band 71, there may be interference from this mechanism.  
5.130.3
∆TIB and ∆RIB values
the overlap between the third harmonic of the uplink in Band 71 and the downlink in Band 2 is small.  Therefore, the number of deployment scenarios that may be impacted are also small and may possibly be overcome by network scheduling or some other means.  Consequently, a harmonic trap filter is not assumed to be present and therefore not accounted for in the TIB and RIB values.  The combination of Band 2 and Band 66 are a high/high combination for which the TIB is 0.5 dB and RIB is 0.3 dB.  Band 71 is a low band combined by duplexing and therefore is specified with TIB of 0.3dB. 

Table 5.130.3-1: ΔTIB,c
	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c [dB]

	CA_2A-66A-66A-71A
	2
	0.5

	
	66
	0.5

	
	71
	0.3


Table 5.130.3-2: ΔRIB 

	Inter-band CA Configuration
	E-UTRA Band
	ΔRIB [dB]

	CA_2A-66A-66A-71A
	2
	0.3

	
	66
	0.3

	
	71
	0


5.130.4
REFSENS requirements
It is expected that MSD will be specified for the two types of harmonic interference described above.  MSD is captured by means of the refsens exception table for harmonics.  
5.130.4.1
Band 2 MSD

For the case of 3rd harmonic of uplink in Band 71 interfering with downlink in Band 2, the harmonic interference level at Tx antenna port over the frequency range of the Band 2 receive channel was analyzed in its 3DL fallback modes.  The result can be reused.
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_2A-66A-66A-71A36
	2
	
	
	-93.1
	-93.7
	-92.2
	-91.1
	FDD

	
	66
	
	
	-99.2
	-96.2
	-94.4
	-93.2
	

	
	71
	
	
	-97.2
	-94.2
	-92
	-87.5
	

	CA_2A-66A-66A-71A37
	2
	
	
	-96.5
	-93.7
	-92.2
	-91.1
	FDD

	
	66
	
	
	-99.2
	-96.2
	-94.4
	-93.2
	

	
	71
	
	
	-97.2
	-94.2
	-92
	-87.5
	

	NOTE 36:
These requirements apply when the lower edge frequency of the 5 MHz uplink channel in Band 71 is located at or below 668 MHz and the downlink channel in Band 2 is located with its upper edge at 1990 MHz.  

NOTE 37:
These requirements apply when the lower edge frequency of the 10 MHz, 15 MHz, or 20 MHz uplink channel in Band 71 is located at or below 668 MHz and the downlink channel in Band 2 is located with its upper edge at 1990 MHz.  

  


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_2A-66A-66A-71A
	71
	
	
	25
	251
	201
	201
	FDD

	NOTE 1:
1 refers to the UL resource blocks shall be located as close as possible to the downlink operating band but confined within the transmission bandwidth configuration for the channel bandwidth (Table 5.6-1). 


5.130.4.2
Band 71 MSD

For the case of B71 Rx harmonic mixing with uplink in B2, the analysis also has been done in its 3DL fallback modes. The result can also be reused.
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_2A-66A-66A-71A15,16
	2
	 
	 
	-97.7
	-94.7
	-92.9
	-91.7
	FDD

	
	66
	
	
	-99.2
	-96.2
	-94.4
	-93.2
	FDD

	
	71
	 
	 
	-70.4
	-70.4
	-70.4
	-70.4
	FDD

	NOTE 15: These requirements apply when there is at least one individual RE within the downlink transmission bandwidth of the victim (lower) band for which the 3rd harmonic is within the uplink transmission bandwidth or the uplink adjacent channel’s transmission bandwidth of an aggressor (higher) band.
NOTE 16: The requirements should be verified for UL EARFCN of the aggressor (higher) band (superscript HB) such that 
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Table 7.3.1A-0b Reference sensitivity for carrier aggregation QPSK PREFSENS, CA (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_2A-66A-66A-71A
	2
	
	
	25
	50
	50
	50
	FDD


5.131
CA_2A-66C-71A _BCS0
5.131.1
Channel bandwidths per operating band for CA
Table 5.131.1-1: Inter-band CA

	E-UTRA CA Band
	E-UTRA operating Band
	Uplink (UL) band
	Downlink (DL) band
	Duplex

mode

	
	
	UE transmit / BS receive
	UE receive / BS transmit
	

	
	
	FUL_low  –  FUL_high 
	FDL_low  –  FDL_high 
	

	CA_2-66-71
	2
	1850 MHz
	–
	1980 MHz
	1930 MHz
	–
	1990 MHz
	FDD

	
	66
	1710 MHz
	–
	1780 MHz
	2110 MHz
	–
	2200 MHz
	

	
	71
	663 MHz
	–
	698 MHz
	617 MHz
	–
	652 MHz
	


Table 5.131.1-2: Supported E-UTRA bandwidths per CA configuration for inter-band CA

	CA operating / channel bandwidth
	Maximum aggregated bandwidth [MHz]
	Bandwidth Combination Set

	E-UTRA CA Configuration
	E-UTRA Bands
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	
	

	CA_2A-66C-71A
	2
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	
	66
	See CA_66C Bandwidth Combination Set 0 in Table 5.6A.1-1
	
	

	
	71
	
	
	Yes
	Yes
	Yes
	Yes
	
	


5.131.2
UE Co-existence studies
Table 5.131.2-1: Band 2 and Band 71 UL harmonics
	
	
	
	
	
	3rd 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
	UL Low Band Edge
	UL High Band Edge

	2
	1850
	1910
	1930
	1990
	5790
	5970
	5550
	5730

	71
	663
	698
	617
	652
	1851
	1956
	1989
	2094


The uplink of Band 71 is 663 - 698 MHz for which third harmonic products fall within 1989 – 2094 MHz, while the downlink of Band 2 is 1930 - 1990 MHz.  Thus, it can be seen that there is potential for third harmonic interference from uplink in Band 71 to downlink in Band 2.  However, the potential is limited to edge channels since the overlap is only 1 MHz from 1989 – 1990 MHz.  Only an uplink allocation in the lowest edge of Band 71 paired with simultaneous downlink in the uppermost edge of Band 2 could be impacted.  Moreover, due the guard bands inherent in the definition of the transmission bandwidth configuration for LTE, there may not be any direct overlap at all.  However, there may still be some effect due to spectral spreading of the third harmonic even if direct overlap is averted.  

Another potential mechanism for harmonic interference is mixing of the uplink in Band 2 with the third harmonic of the Rx LO.  In this case, the frequency range impacted is much larger.  The third harmonic of Rx extends from 1851 to 1956 MHz while the uplink in Band 2 ranges from 1850 to 1910 MHz.  Therefore, there is nearly complete overlap between these two ranges.  Depending upon the particular frequency assignments and allocation of PRB’s for uplink within Band 2 and downlink within Band 71, there may be interference from this mechanism.  
5.131.3
∆TIB and ∆RIB values
the overlap between the third harmonic of the uplink in Band 71 and the downlink in Band 2 is small.  Therefore, the number of deployment scenarios that may be impacted are also small and may possibly be overcome by network scheduling or some other means.  Consequently, a harmonic trap filter is not assumed to be present and therefore not accounted for in the TIB and RIB values.  The combination of Band 2 and Band 66 are a high/high combination for which the TIB is 0.5 dB and RIB is 0.3 dB.  Band 71 is a low band combined by duplexing and therefore is specified with TIB of 0.3dB. 

Table 5.131.3-1: ΔTIB,c
	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c [dB]

	CA_2A-66C-71A
	2
	0.5

	
	66
	0.5

	
	71
	0.3


Table 5.131.3-2: ΔRIB 

	Inter-band CA Configuration
	E-UTRA Band
	ΔRIB [dB]

	CA_2A-66C-71A
	2
	0.3

	
	66
	0.3

	
	71
	0


5.131.4
REFSENS requirements
It is expected that MSD will be specified for the two types of harmonic interference described above.  MSD is captured by means of the refsens exception table for harmonics.  
5.131.4.1
Band 2 MSD

For the case of 3rd harmonic of uplink in Band 71 interfering with downlink in Band 2, the harmonic interference level at Tx antenna port over the frequency range of the Band 2 receive channel was analyzed in its 3DL fallback modes.  The result can be reused.
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_2A-66C-71A36
	2
	
	
	-93.1
	-93.7
	-92.2
	-91.1
	FDD

	
	66
	
	
	-99.2
	-96.2
	-94.4
	-93.2
	

	
	71
	
	
	-97.2
	-94.2
	-92
	-87.5
	

	CA_2A-66C-71A37
	2
	
	
	-96.5
	-93.7
	-92.2
	-91.1
	FDD

	
	66
	
	
	-99.2
	-96.2
	-94.4
	-93.2
	

	
	71
	
	
	-97.2
	-94.2
	-92
	-87.5
	

	NOTE 36:
These requirements apply when the lower edge frequency of the 5 MHz uplink channel in Band 71 is located at or below 668 MHz and the downlink channel in Band 2 is located with its upper edge at 1990 MHz.  

NOTE 37:
These requirements apply when the lower edge frequency of the 10 MHz, 15 MHz, or 20 MHz uplink channel in Band 71 is located at or below 668 MHz and the downlink channel in Band 2 is located with its upper edge at 1990 MHz.  

  


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_2A-66C-71A
	71
	
	
	25
	251
	201
	201
	FDD

	NOTE 1:
1 refers to the UL resource blocks shall be located as close as possible to the downlink operating band but confined within the transmission bandwidth configuration for the channel bandwidth (Table 5.6-1). 


5.131.4.2
Band 71 MSD

For the case of B71 Rx harmonic mixing with uplink in B2, the analysis also has been done in its 3DL fallback modes. The result can also be reused.
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_2A-66C-71A15,16
	2
	 
	 
	-97.7
	-94.7
	-92.9
	-91.7
	FDD

	
	66
	
	
	-99.2
	-96.2
	-94.4
	-93.2
	FDD

	
	71
	 
	 
	-70.4
	-70.4
	-70.4
	-70.4
	FDD

	NOTE 15: These requirements apply when there is at least one individual RE within the downlink transmission bandwidth of the victim (lower) band for which the 3rd harmonic is within the uplink transmission bandwidth or the uplink adjacent channel’s transmission bandwidth of an aggressor (higher) band.
NOTE 16: The requirements should be verified for UL EARFCN of the aggressor (higher) band (superscript HB) such that 
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Table 7.3.1A-0b Reference sensitivity for carrier aggregation QPSK PREFSENS, CA (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_2A-66C-71A
	2
	
	
	25
	50
	50
	50
	FDD


5.132
CA_4DL_2A-5A-7A-28A_1UL_BCS0

5.132.1
Channel bandwidths per operating band for CA

Table 5.132.1-1: 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-5A-7A-28A
	2
	
	
	Yes
	Yes
	Yes
	Yes
	70
	0

	
	5
	
	
	Yes
	Yes
	
	
	
	

	
	7
	
	
	
	Yes
	Yes
	Yes
	
	

	
	28
	
	
	Yes
	Yes
	Yes
	Yes
	
	


5.132.2
Co-existence studies
Table 5.132.2-1 summarizes frequency ranges where harmonics occur due to Band 2, Band 5, Band 7 and Band 28 CA with 1 UL. 

Table 5.132.2-1: 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

	5
	824
	849
	869
	894
	1648
	1698
	2472
	2547

	7
	2500
	2570
	2620
	2690
	5000
	5140
	7500
	7710

	28
	703
	748
	758
	803
	1406
	1496
	2109
	2244


It can be seen from Table 5.132.2-1 that the are no harmonic issues of CA combination with band 2, band 5, band 7 and band 28.
5.132.3
ΔTIB,c and ΔRIB,c values
For the UE which supports CA_2A-5A-7A-28A the ΔTIB,c and ΔRIB,c are defined for applicable bands in Table 5.132.3-1 and 5.132.3-2 respectively. Values are derived from existing combination CA_1A-7A-8A-20 with is also band 7 combined with a high band and two low bands.

Table 5.132.3-1: ΔTIB,c for 4DLs aggregation

	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c [dB]

	CA_2A-5A-7A-28A
	2
	0.5

	
	5
	0.6

	
	7
	0.6

	
	28
	0.6


Table 5.132.3-2: ΔRIB,c for 4DLs aggregation

	Inter-band CA Configuration
	E-UTRA Band
	ΔRIB,c [dB]

	CA_2A-5A-7A-28A
	2
	0

	
	5
	0.2

	
	7
	0

	
	28
	0.2


5.132.4
REFSENS requirements

Based on the co-existence study above, there is no need to define MSD for this combination.
5.133
CA_4DL_5A-12A-48C_1UL_BCS0

5.133.1
Channel bandwidths per operating band for CA

Table 5.133.1-1: 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_5A-12A-48C
	5
	
	
	Yes
	Yes
	
	
	60
	0

	
	12
	
	
	Yes
	Yes
	
	
	
	

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


5.133.2
Co-existence studies

Table 5.133.2-1 summarizes frequency ranges where harmonics occur due to Band 5, Band 12 and Band 48 CA with 1 UL. 

Table 5.133.2-1: 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

	5
	824
	849
	869
	894
	1648
	1698
	2472
	2547

	12
	699
	716
	729
	746
	1398
	1432
	2097
	2148

	48
	3550
	3700
	3550
	3700
	7100
	7400
	10650
	11100


It can be seen from Table 5.133.2-1 that there is no harmonic impact of band 5, band 12 and band 48 into its own receiving bands.
5.133.3
ΔTIB,c and ΔRIB,c values
For the UE which supports CA_5A-12A-48C the ΔTIB,c and ΔRIB,c are defined for applicable bands in Table 5.133.3-1 and 5.133.3-2 respectively. Values are derived from CA_8A-28A-41A

Table 5.133.3-1: ΔTIB,c
	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c [dB]

	CA_5A-12A-48C
	5
	0.6

	
	12
	0.5

	
	48
	0,3


Table 5.133.3-2: ΔRIB,c
	Inter-band CA Configuration
	E-UTRA Band
	ΔRIB,c [dB]

	CA_5A-12A-48C
	5
	0.2

	
	12
	0.1

	
	48
	0


5.133.4
REFSENS requirements

There is no need to define reference sensitivity requirements for CA_5A-12A-48C.

5.134
CA_4DL_12A-48D_1UL_BCS0

5.134.1
Channel bandwidths per operating band for CA

Table 5.134.1-1: 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_12A-48D
	12
	
	
	Yes
	Yes
	
	
	70
	0

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


5.134.2
Co-existence studies

Table 5.134.2-1 summarizes frequency ranges where harmonics occur due to Band 12 and Band 48 CA with 1 UL. 

Table 5.134.2-1: 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

	12
	699
	716
	729
	746
	1398
	1432
	2097
	2148

	48
	3550
	3700
	3550
	3700
	7100
	7400
	10650
	11100


It can be seen from Table 5.134.2-1 that there is no harmonic impact of band 12 and band 48 into its own receiving bands.
5.134.3
ΔTIB,c and ΔRIB,c values
For the UE which supports CA_12A-48D the ΔTIB,c and ΔRIB,c are defined for applicable bands in Table 5.134.3-1 and 5.134.3-2 respectively.

Table 5.134.3-1: ΔTIB,c
	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c [dB]

	CA_12A-48D
	12
	0.3

	
	48
	0,3


Table 5.134.3-2: ΔRIB,c
	Inter-band CA Configuration
	E-UTRA Band
	ΔRIB,c [dB]

	CA_12A-48D
	12
	0

	
	48
	0


5.134.4
REFSENS requirements

There is no need to define reference sensitivity requirements for CA_12A-48D.

5.135
CA_4DL_5A-48D_1UL_BCS0

5.135.1
Channel bandwidths per operating band for CA

Table 5.135.1-1: 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_5A-48D
	5
	
	
	Yes
	Yes
	
	
	70
	0

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


5.135.2
Co-existence studies

Table 5.135.2-1 summarizes frequency ranges where harmonics occur due to Band 5 and Band 48 CA with 1 UL. 

Table 5.135.2-1: 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

	5
	824
	849
	869
	894
	1648
	1698
	2472
	2547

	48
	3550
	3700
	3550
	3700
	7100
	7400
	10650
	11100


It can be seen from Table 5.135.2-1 that there is no harmonic impact of band 5 and band 48 into its own receiving bands.
5.135.3
ΔTIB,c and ΔRIB,c values
For the UE which supports CA_5A-48D the ΔTIB,c and ΔRIB,c are defined for applicable bands in Table 5.135.3-1 and 5.135.3-2 respectively.

	Table 5.135.3-1: ΔTIB,c
Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c [dB]

	CA_5A-48D
	5
	0.3

	
	48
	0,3


Table 5.135.3-2: ΔRIB,c
	Inter-band CA Configuration
	E-UTRA Band
	ΔRIB,c [dB]

	CA_5A-48D
	5
	0

	
	48
	0


5.135.4
REFSENS requirements

There is no need to define reference sensitivity requirements for CA_5A-48D.

5.136
CA_2C-66A-66A _BCS0
5.136.1
Channel bandwidths per operating band for CA
Table 5.136.1-1: Inter-band CA

	E-UTRA CA Band
	E-UTRA operating Band
	Uplink (UL) band
	Downlink (DL) band
	Duplex

mode

	
	
	UE transmit / BS receive
	UE receive / BS transmit
	

	
	
	FUL_low  –  FUL_high 
	FDL_low  –  FDL_high 
	

	CA_2-66
	2
	1850 MHz
	–
	1980 MHz
	1930 MHz
	–
	1990 MHz
	FDD

	
	66
	1710 MHz
	–
	1780 MHz
	2110 MHz
	–
	2200 MHz
	


Table 5.136.1-2: Supported E-UTRA bandwidths per CA configuration for inter-band CA

	CA operating / channel bandwidth
	Maximum aggregated bandwidth [MHz]
	Bandwidth Combination Set

	E-UTRA CA Configuration
	E-UTRA Bands
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	
	

	CA_2C-66A-66A
	2
	See CA_2C Bandwidth combination set 0 in Table 5.6A.1-1
	80
	0

	
	66
	See CA_66A-66A Bandwidth Combination Set 0 in Table 5.6A.1-3 in 36.101
	
	


5.136.2
UE Co-existence studies
The analysis has been done in its fallback modes. The results can be reused.
5.136.3
∆TIB and ∆RIB values
The (TIB,c values are derived from CA_2C-66A-66A and are shown in table 5.136.3-1. 
Table 5.136.3-1: ΔTIB,c for 3DL aggregation

	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c [dB]

	CA_2C-66A-66A
	2
	0.5

	
	66
	0.5


The (RIB,c values are derived from CA_2C-66A-66A  and are shown in table 5.136.3-2.
Table 5.136.3-2: ΔRIB,c for 3DL aggregation

	Inter-band CA Configuration
	E-UTRA Band
	ΔRIB,c [dB]

	CA_2C-66A-66A
	2
	0.3

	
	66
	0.3


5.136.4
REFSENS requirements
No new REFSENS requirements need to be specified for CA_2C-66A-66A. 
5.137
CA_41A-48D_1UL_BCS0
5.137.1 Channel bandwidths per operating band for CA
Table 5.137.1-1: Inter-band CA operating bands for CA_41-48
	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_41-48
	41
	2496 MHz
	–
	2690 MHz
	2496 MHz
	–
	2690 MHz
	TDD

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


Table 5.137.1-2: E-UTRA CA configuration and bandwidth combination sets for 1UL CA_41A-48D
	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-48D
	-
	41
	
	
	
	Yes
	Yes
	Yes
	80
	0

	
	
	48
	See CA_48D Bandwidth combination set 0 in Table 5.6A.1-1 of TS 36.101
	
	


5.137.2 
Co-existence studies

The 2nd and 3rd order harmonics caused in the UE by transmitting of Band 41 UL carrier and Band 48 UL carrier can be calculated as shown in Table 5.137.2-1 below. None of the B41 products falls into the B48 UE receiving band. None of the B48 products falls into the B41 UE receiving band.

Table 5.137.2-1: Band 41 and Band 48 UL harmonics
	
	
	
	
	
	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

	41
	2496
	2690
	2496
	2690
	4992
	5380
	7488
	8070

	48
	3550
	3700
	3550
	3700
	7100
	7400
	10650
	11100


5.137.3 
∆TIB and ∆RIB values
For the UE which supports inter-band carrier aggregation configurations with uplink assigned to one E-UTRA band the ΔTIB,c and ΔRIB,c is defined for applicable bands in Table 5.137.3-1 and 5.137.3-2 respectively. This configuration is very similar to CA_41A-42D and therefore the applicable relaxations for that CA configuration are re-used.
Table 5.137.3-1: IB,c
	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c [dB] 



	CA_41A-48D
	41
	04

	
	48
	0.54

	…

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


Table 5.137.3-2: R IB,c
	Inter-band CA Configuration
	E-UTRA Band
	ΔRIB,c [dB] 



	CA_41A-48D
	41
	04

	
	48
	0.54

	…

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


5.138
CA_41C-48C_1UL_BCS0
5.138.1 Channel bandwidths per operating band for CA
Table 5.138.1-1: Inter-band CA operating bands for CA_41-48
	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_41-48
	41
	2496 MHz
	–
	2690 MHz
	2496 MHz
	–
	2690 MHz
	TDD

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


Table 5.138.1-2: E-UTRA CA configuration and bandwidth combination sets for 1UL CA_41C-48C
	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_41C-48C
	-
	41
	See CA_41C Bandwidth combination set 2 in Table 5.6A.1-1 of TS 36.101
	80
	0

	
	
	48
	See CA_48C Bandwidth combination set 0 in Table 5.6A.1-1 of TS 36.101
	
	


5.138.2 
Co-existence studies

The 2nd and 3rd order harmonics caused in the UE by transmitting of Band 41 UL carrier and Band 48 UL carrier can be calculated as shown in Table 5.138.2-1 below. None of the B41 products falls into the B48 UE receiving band. None of the B48 products falls into the B41 UE receiving band.

Table 5.138.2-1: Band 41 and Band 48 UL harmonics
	
	
	
	
	
	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

	41
	2496
	2690
	2496
	2690
	4992
	5380
	7488
	8070

	48
	3550
	3700
	3550
	3700
	7100
	7400
	10650
	11100


5.138.3 
∆TIB and ∆RIB values
For the UE which supports inter-band carrier aggregation configurations with uplink assigned to one E-UTRA band the ΔTIB,c and ΔRIB,c is defined for applicable bands in Table 5.138.3-1 and 5.138.3-2 respectively. This configuration is very similar to CA_41C-42C and therefore the applicable relaxations for that CA configuration are re-used.
Table 5.138.3-1: IB,c
	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c [dB] 



	CA_41C-48C
	41
	04

	
	48
	0.54

	…

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


Table 5.138.3-2: R IB,c
	Inter-band CA Configuration
	E-UTRA Band
	ΔRIB,c [dB] 



	CA_41C-48C
	41
	04

	
	48
	0.54

	…

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


5.139
CA_41D-48A_1UL_BCS0
5.139.1 Channel bandwidths per operating band for CA
Table 5.139.1-1: Inter-band CA operating bands for CA_41-48
	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_41-48
	41
	2496 MHz
	–
	2690 MHz
	2496 MHz
	–
	2690 MHz
	TDD

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


Table 5.139.1-2: E-UTRA CA configuration and bandwidth combination sets for 1UL CA_41D-48A
	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_41D-48A
	-
	41
	See CA_41D Bandwidth combination set 0 in Table 5.6A.1-1 of TS 36.101
	80
	0

	
	
	48
	
	
	Yes
	Yes
	Yes
	Yes
	
	


5.139.2 
Co-existence studies

The 2nd and 3rd order harmonics caused in the UE by transmitting of Band 41 UL carrier and Band 48 UL carrier can be calculated as shown in Table 5.139.2-1 below. None of the B41 products falls into the B48 UE receiving band. None of the B48 products falls into the B41 UE receiving band.

Table 5.139.2-1: Band 41 and Band 48 UL harmonics
	
	
	
	
	
	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

	41
	2496
	2690
	2496
	2690
	4992
	5380
	7488
	8070

	48
	3550
	3700
	3550
	3700
	7100
	7400
	10650
	11100


5.139.3 
∆TIB and ∆RIB values
For the UE which supports inter-band carrier aggregation configurations with uplink assigned to one E-UTRA band the ΔTIB,c and ΔRIB,c is defined for applicable bands in Table 5.139.3-1 and 5.139.3-2 respectively. This configuration is very similar to CA_41D-42A and therefore the applicable relaxations for that CA configuration are re-used.
Table 5.139.3-1: IB,c
	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c [dB] 



	CA_41D-48A
	41
	04

	
	48
	0.54

	…

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


Table 5.139.3-2: R IB,c
	Inter-band CA Configuration
	E-UTRA Band
	ΔRIB,c [dB] 



	CA_41D-48A
	41
	04

	
	48
	0.54

	…

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


5.140
CA_1A-41D_BCS0

5.140.1
Operating bands for CA

Table 5.140.1-1: 4DL 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_1-41
	1
	1920 MHz
	–
	1980 MHz
	2110 MHz
	–
	2170 MHz
	FDD

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


5.140.2
Channel bandwidths per operating band for CA

Table 5.47.2-1: Supported E-UTRA bandwidths per CA configuration for 4DL inter-band CA
	CA operating / Channel bandwidth
	Maximum aggregated bandwidth

[MHz]
	Bandwidth Combination Set

	CA Configuration
	E-UTRA Bands
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	
	

	CA_1A-41D
	1
	
	
	Yes
	Yes
	Yes
	Yes
	80
	0

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


5.140.3
Co-existence studies
Co-existence studies of CA_1A-41A can be reused and there are no harmonic issues for this CA configuration.

5.140.4
∆TIB,c and ∆RIB,c values
For 4DL/1UL CA_4DL_1A-41D_1UL_BCS0, the (TIB,c and (RIB,c  values are shown as follows.
Table 5.140.4-1: ΔTIB,c for 4DL aggregation
	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c  [dB]

	CA_1A-41D
	1
	0.5

	
	41
	0.5


Table 5.140.4-2: ΔRIB,c for 4DL aggregation
	Inter-band CA Configuration
	E-UTRA Band
	ΔRIB,c  [dB]

	CA_1A-41D
	1
	0

	
	41
	0


5.140.5
REFSENS requirements
No additional MSD requirements are needed for CA_4DL_1A-41D_1UL_BCS0.
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R4-1710840, “CA_4DL_48A-48A-66A-66A_1UL_BCS0”, (Ericsson, Verizon)
R4-1710841, “CA_4DL_48A-48A-66B_1UL_BCS0”, (Ericsson, Verizon)
R4-1710842, “CA_4DL_48A-48A-66C_1UL_BCS0”, (Ericsson, Verizon) 
	0.2.0
	0.3.0

	2018-02
	3GPP RAN4#86
	R4-1801863
	
	
	Implemented TP´s from RAN4 #85:

R4-1713788, “TP for TR 36.715-04-01: CA_1A-7A-20A-32A”, (Vodafone Romania S.A.)

R4-1714184, “TP for Rel-15 4DL 36.715-04-01: Bandwidth combination set, REFSENS and insertion loss parameters for CA_4DL_48C-66C_1UL_BCS0”, (Ericsson, Verizon) 

R4-1714185, “TP for Rel-15 4DL 36.715-04-01: Bandwidth combination set, REFSENS and insertion loss parameters for CA_4DL_48C-66B_1UL_BCS0”, (Ericsson, Verizon) 

R4-1712333, “TP for Rel-15 4DL 36.715-04-01: Bandwidth combination set, REFSENS and insertion loss parameters for CA_4DL_14A-66A-66A-66A”, (Intel Corporation, AT&T) 

R4-1712429, “CA_4DL_3C-7A-38A_1UL_BCS0”, (Ericsson) 

R4-1712430, “CA_4DL_3C-28A-38A_1UL_BCS0”, (Ericsson) 

R4-1712432, “CA_4DL_2A-14A-30A-66A_1UL_BCS0”, (Ericsson, AT&T) 

R4-1712433, “CA_4DL_2A-14A-66A-66A_1UL_BCS0”, (Ericsson, AT&T) 

R4-1712434, “CA_4DL_2A-2A-14A-30A_1UL_BCS0”, (Ericsson, AT&T) 

R4-1712435, “CA_4DL_2A-2A-14A-66A_1UL_BCS0”, (Ericsson, AT&T) 

R4-1712436, “CA_4DL_14A-30A-66A-66A_1UL_BCS0”, (Ericsson, AT&T) 

R4-1712439, “CA_4DL_2A-66A-66A-66A_1UL_BCS0”, (Ericsson, AT&T) 

R4-1712465, “TP to TR 36.715-04-01: CA_4DL_5A-12A-46C_1UL_BCS0”, (Nokia, U.S. Cellular) 

R4-1712466, “TP to TR 36.715-04-01: CA_4DL_12A-46D-1UL_BCS0”, (Nokia, U.S. Cellular) 

R4-1712534, “TP to TR 36.715-04-01: CA_4DL_13A-48A-48A-66A_1UL_BCS0”, (Nokia, Nokia Shanghai Bell) 

R4-1712535, “TP to TR 36.715-04-01: CA_4DL_13A-48C-66A_1UL_BCS0”, (Nokia, Nokia Shanghai Bell) 

R4-1712539, “TP to TR 36.715-04-01: CA_4DL_2A-2A-46C_1UL_BCS0”, (Nokia, Nokia Shanghai Bell) 

R4-1712541, “TP to TR 36.715-04-01: CA_4DL_46C-66A-66A_1UL_BCS0”, (Nokia, Nokia Shanghai Bell) 

R4-1712699, “TP for TR36.715-04-01: Requirements for CA_66C-70A-71A, CA_66A-70C-71A, and CA_66A-66A-70A-71A”, (Dish Network) 

R4-1712794, “TP for TR 36.715-04-01: operating bands, channel bandwidths, co-existence studies for CA_1C-3A-5A_BCS0”, (China Telecom Corporation Ltd.) 

R4-1713116, “TP for TR 36.715-04-01: CA_4DL_7A-8A-40C_1UL_BCS0”, (Huawei, HiSilicon) 

R4-1713621, “TP for TR 36.715-04-01: CA_3C-7A-32A”, (Vodafone Romania S.A.) 
	0.3.0
	0.4.0

	2018-04
	3GPP RAN4#86 bis
	R4-1804869
	
	
	Implemented TP´s from RAN4 #86:

R4-1803179, “TP for TR 36.715-04-01: CA_4DL_1A-7A-8A-40A_1UL_BCS0”, (Huawei, HiSilicon) 

R4-1803180, “TP for TR 36.715-04-01: CA_4DL_3A-7A-8A-40A_1UL_BCS0”, (Huawei, HiSilicon) 

R4-1803183, “TP for TR 36.715-04-01 addition of CA_4DL_25A-25A-41C_1UL_BCS0”, (SPRINT Corporation) 

R4-1803207, “TP to TR 36.715-04-01: CA_4DL_1A-8A-20A-28A_1UL_BCS0”, (Nokia, Nokia Shanghai Bell) 

R4-1803236, “TP to TR 36.715-04-01: CA_4DL_1A-3A-20A-32A_1UL_BCS0”, (Nokia, Nokia Shanghai Bell) 

R4-1801464, “TP to TR 36.715-04-01: CA_4DL_2A-29A-30A-66A_1UL_BCS0”, (Nokia, Nokia Shanghai Bell) 

R4-1801513, “TP for TR 36.715-04-01 addition of CA_4DL_25A-46D_1UL_BCS0”, (SPRINT Corporation) 

R4-1801599, “TP for TR 36.715-04-01: Analysis for CA_3A-7A-46C”, (SK Telecom) 

R4-1801612, “TP for TR 36.715-04-01: CA_4DL_1A-3A-8A-38A_1UL_BCS0”, (Huawei, HiSilicon) 

R4-1801615, “TP for TR 36.715-04-01: CA_4DL_3A-8A-40C_1UL_BCS0”, (Huawei, HiSilicon) 

R4-1801616, “TP for TR 36.715-04-01: CA_4DL_2A-2A-7A-66A_1UL_BCS0”, (Huawei, HiSilicon) 

R4-1801617, “TP for TR 36.715-04-01: CA_4DL_7A-12B-66A_1UL_BCS0”, (Huawei, HiSilicon) 

R4-1801640, “TP on operating bands and coexistence analysis for CA_4A-48D”, (LG Electronics France, Verizon) 

R4-1801880, “TP for introduction of CA_4DL_2A-2A-7A-12A_1UL_BCS0”, (Ericsson, Rogers) 

R4-1801881, “TP for introduction of CA_4DL_2A-7A-12A-66A_1UL_BCS0”, (Ericsson, Rogers) 

R4-1801882, “TP for introduction of CA_4DL_2A-7A-12B_1UL_BCS0”, (Ericsson, Rogers) 

R4-1801884, “TP for introduction of CA_4DL_3C-8A-38A_1UL_BCS0”, (Ericsson) 
	0.4.0
	0.5.0

	2018-05
	3GPP RAN4#87
	R4-18xxxxx
	
	
	Implemented TP´s from RAN4 #86 bis:

R4-1805057, “TP for TR 36.715-04-01: ?TIB and ?RIB values and REFSENS requirements for CA_1C-3A-5A”, (China Telecommunications) 

R4-1805648, “TP for Rel-15 4DL 36.715-04-01: Bandwidth combination set, REFSENS and insertion loss parameters for CA_4DL_ 46C-48A-48A _1UL_BCS0”, (Charter Communications) 

R4-1805596, “TP for Rel-15 4DL 36.715-04-01: Bandwidth combination set, REFSENS and insertion loss parameters for CA_4DL_46A-48A-48A-71A _1UL_BCS0”, (Charter Communications) 

R4-1805597, “TP for Rel-15 4DL 36.715-04-01: Bandwidth combination set, REFSENS and insertion loss parameters for CA_4DL_46A-48C-71A _1UL_BCS0”, (Charter Communications) 

R4-1805598, “TP for Rel-15 4DL 36.715-04-01: Bandwidth combination set, REFSENS and insertion loss parameters for CA_4DL_46C-48A-71A _1UL_BCS0”, (Charter Communications) 

R4-1805649, “TP for Rel-15 4DL 36.715-04-01: Bandwidth combination set, REFSENS and insertion loss parameters for CA_4DL_46C-48C _1UL_BCS0”, (Charter Communications) 

R4-1805650, “TP for Rel-15 4DL 36.715-04-01: Bandwidth combination set, REFSENS and insertion loss parameters for CA_4DL_46D-71A _1UL_BCS0”, (Charter Communications) 

R4-1805627, “TP for TR 36.715-04-01 CA_1A-3A-20A-32A”, (Samsung) 

R4-1805628, “TP for TR 36.715-04-01 CA_1A-3A-32A-42A”, (Samsung) 

R4-1803831, “TP for TR 36.715-04-01 CA_1A-20A-32A-42A”, (Samsung) 

R4-1805629, “TP for TR 36.715-04-01 CA_3A-20A-32A-42A”, (Samsung) 

R4-1803933, “TP for TR 36.715-04-01: CA_4DL_29A-30A-66A-66A_1UL_BSC0”, (Huawei, HiSilicon) 

R4-1804269, “TP for TR 36.715-04-01 addition of CA_4DL_25A-25A-26A-41A_1UL_BCS0”, (SPRINT Corporation) 

R4-1804349, “TP to TR 36.715-04-01: CA_4DL_2A-13A-48A-48A_1UL_BCS0”, (Nokia, Nokia Shanghai Bell) 

R4-1804350, “TP to TR 36.715-04-01: CA_4DL_2A-13A-48A-66A_1UL_BCS0”, (Nokia, Nokia Shanghai Bell) 

R4-1804351, “TP to TR 36.715-04-01: CA_4DL_2A-13A-48C_1UL_BCS0”, (Nokia, Nokia Shanghai Bell) 

R4-1804352, “TP to TR 36.715-04-01: CA_4DL_13A-48A-66B_1UL_BCS0”, (Nokia, Nokia Shanghai Bell) 

R4-1804353, “TP to TR 36.715-04-01: CA_4DL_13A-48A-66C_1UL_BCS0”, (Nokia, Nokia Shanghai Bell) 

R4-1804354, “TP to TR 36.715-04-01: CA_4DL_48C-66A-66A_1UL_BCS0”, (Nokia, Nokia Shanghai Bell) 

R4-1804868. “Scope TP from RAN 78 and 79 for 36.715-04-01”, (Ericsson) 

R4-1804889, “CA_4DL_3A-8A-20A-28A_1UL_BCS0”, (Ericsson) 

R4-1804971, “TP for 36.715-04-01 CA_4DL_1UL_3A-21A-28A-42A_BCS0”, (DOCOMO Communications Lab.) 

R4-1805242, “TP to TR 36.715-04-01: Introduction of CA_4DL_2A-46A-48A-66A”, (Qualcomm Incorporated) 

R4-1805243, “TP to TR 36.715-04-01: Introduction of CA_4DL_2A-46A-48C”, (Qualcomm Incorporated) 

R4-1805244, “TP to TR 36.715-04-01: Introduction of CA_4DL_2A-46C-48A”, (Qualcomm Incorporated) 

R4-1805245, “TP to TR 36.715-04-01: Introduction of CA_4DL_2A-48C-66A”, (Qualcomm Incorporated) 

R4-1805246, “TP to TR 36.715-04-01: Introduction of CA_4DL_46A-48C-66A”, (Qualcomm Incorporated) 

R4-1805247, “TP to TR 36.715-04-01: Introduction of CA_4DL_46A-48D”, (Qualcomm Incorporated) 

R4-1805248, “TP to TR 36.715-04-01: Introduction of CA_4DL_46C-48A-66A”, (Qualcomm Incorporated) 

R4-1805249, “TP to TR 36.715-04-01: Introduction of CA_4DL_46D-48A”, (Qualcomm Incorporated) 

R4-1805250, “TP to TR 36.715-04-01: Introduction of CA_4DL_48D-66A”, (Qualcomm Incorporated) 

R4-1803664, “4DL TP_2A-2A-4A-71A_1UL_BCS0”, (Mediatek Inc.) 

R4-1803665, “4DL TP_2A-2A-66A-71A_1UL_BCS0”, (Mediatek Inc.) 

R4-1803666, “4DL TP_2A-66A-66A-71A_1UL_BCS0”, (Mediatek Inc.) 

R4-1803667, “4DL TP_2A-66C-71A_1UL_BCS0”, (Mediatek Inc.) 

R4-1804887, “CA_4DL_2A-5A-7A-28A_1UL_BCS0”, (Ericsson) 

R4-1804898, “CA_4DL_CA_5A-12A-48C_1UL_BCS0”, (Ericsson, US Cellular) 

R4-1804899, “CA_4DL_CA_12A-48D”, (Ericsson, US Cellular) 

R4-1804901, “CA_4DL_5A-48D_1UL_BCS0”, (Ericsson, Verizon) 

R4-1803668, “4DL TP_2C-66A-66A_1UL_BCS0”, (Mediatek Inc.) 

R4-1803991, “TP on additional ILs for CA_4A-48D “, (LG Electronics France) 

R4-1805592, “TP for TR36.715-04-01: Corrections for CA_66C-70A-71A, CA_66A-70C-71A, and CA_66A-66A-70A-71A “, (Dish Network) 

R4-1804429, “TP for Rel-15 Inter-band 36.715-04-01: CA_41A-48D_1UL_BCS0”, (C Spire) 

R4-1804430, “TP for Rel-15 Inter-band 36.715-04-01: CA_41C-48C_1UL_BCS0”, (C Spire) 

R4-1804431, “TP for Rel-15 Inter-band 36.715-04-01: CA_41D-48A_1UL_BCS0”, (C Spire) 

R4-1804474, “TP for TR 36.715-04-01 for DC combinations of CA_4DL_1A-41D_1UL_BCS0”, (KDDI Corporation) 
	0.5.0
	0.6.0
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