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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 2DL/1UL Inter-band Carrier Aggregation under Rel-14 time frame according to the New CA WI approach in Release 14 [1]. The purpose is to gather the relevant background information and studies in order to address 2DL/1UL Inter-band Carrier Aggregation requirements for the Rel-14 band combinations in Table 1-1.
Table 1-1: Release 14 2DL/1UL inter-band carrier aggregation combinations
	CA combination
	REL independent from

	
	


This TR contains a general part and 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]
RP-151862, “New CA WI approach”, RAN#70.

[2]
3GPP TR 21.905: "Vocabulary for 3GPP Specifications".
[3]
TR 36.852-11: “LTE Advanced inter-band Carrier Aggregation (2DL/1UL); Release 11”.
[4]
TR 36.852-12: “LTE Advanced inter-band Carrier Aggregation (2DL/1UL); Release 12”. 
[5]
TR 36.852-13: “LTE Advanced inter-band Carrier Aggregation (2DL/1UL); Release 13”.

[6]

RP-152196, “New WID: LTE Advanced inter-band CA Rel-14 for 2DL/1UL”, RAN#70.
[7]
R4-152734, "TP to TR 36.852-13: LTE Advanced inter-band Carrier Aggregation of Band 3 and Band 38,” Nokia Networks
3
Definitions, symbols and abbreviations
3.1
Definitions

For the purposes of the present document, the terms and definitions given in TR 21.905 [2] 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 [2].

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 2DL/1UL Inter-band Carrier Aggregation under Rel-14 time frame. It covers both the UE and BS side. The document is divided in two different parts:

- 
General part: this part covers BS and UE specific which is band combination independent. 

- 
Specific band combination part:  this part covers each band combination and its specific issues independently from each other (i.e. one subclause is defined per band combination)

The specific band combination parts are independent and therefore, the working speed also differs.
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
Inter-Band (2DL) Carrier Aggregation with Single UL: General Part
As 2 DL inter-band combinations have been studied in R11, R12 and R13, the identified general issues identified in R11 [3], R12 [4] and R13 [5] also apply to R14. This TR only captured the new general issues if identified in R14.
<Text will be added.>

6
Inter-Band (2DL) Carrier Aggregation with Single UL: Specific Band Combination Part

6.1
CA_8A-39A_BCS0

6.1.1
Operating bands for CA

Table 6.1.1-1: Inter-band CA 

	E-UTRA CA Band
	E-UTRA Band
	Uplink (UL) band
	Downlink (DL) band
	Duplex

mode

	
	
	BS receive / UE transmit
	Channel BW (MHz)
	BS transmit / UE receive
	Channel BW (MHz)
	

	
	
	FUL_low – FUL_high
	
	FDL_low – FDL_high
	
	

	CA_8-39
	8
	880 MHz
	–
	915 MHz
	1.4, 3, 5, 10 
(see note )
	925 MHz
	–
	960 MHz
	1.4, 3, 5, 10
	FDD

	
	39
	1880 MHz
	–
	1920 MHz
	5,10, 15, 20
(see note)
	1880 MHz
	–
	1920 MHz
	5,10, 15, 20
	TDD

	NOTE:
Only one uplink component carrier is to be supported in any of the two frequency bands at any time.


6.1.2
Channel bandwidths per operating band for CA

Table 6.1.2-1: Supported E-UTRA bandwidths per CA configuration for 2DL/1UL inter-band CA 
	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_8A-39A
	8
	Yes
	Yes
	Yes
	Yes
	
	
	30
	0

	
	39
	
	
	Yes
	Yes
	Yes
	Yes
	
	


6.1.3
Co-existence studies

Table 6.X.3-1 shows the UL harmonic analysis of band 8 and band 39. Since corresponding UL harmonic interference products are away from the receive bands of band 8 and band 39,  it can be concluded that there is no issue on UL harmonic interference.
Table 6.1.3-1: 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

	8
	880
	915
	925
	960
	1 760
	1 830
	2 640
	2 745

	39
	1880
	1920
	1880
	1920
	3760
	3840
	5640
	5760


Table 6.X.3-2 provides the harmonic and intermodulation products of DL BS transmit band for Band 8 and Band 39 CA. As shown in Table table 6.X.3-2, the harmonic products may fall into the UL receive frequencies of band 2, 25, 33, 35, 37, 39, and 46, and the intermodulation products may fall into UL frequencies of Band 1, 2, 8, 25, 33, 35, 37, 39, 43, 46 or 65. It should be noted that Bands 2, 25, 33, 35, 37, 43 and 65 are not intended for use in the same geographical area as Band 8 and 39. Furthermore, Band 46 is unlicensed band restricted as DL operation. Consequently, the IMD products may only have impact on BS receiver of Band1, 8 and 39. Considering TDD BS does not transmit and receive simultaneously, so the BS’s own band 39 receiver and other synchronized band 39 receivers would not be interfered. 
Therefore, It is recommended that Bands 8 and 39 BS transmitters should not share the same antenna with Band 1 , 8 and unsynchronized 39 BS receivers unless the antenna path meets very stringent 3rd order PIM specification, so that the PIM will not cause these band’s BS receivers desensitization.
Table 6.1.3-2: Band 8 and Band 39 DL harmonics and IMD products

	BS DL carriers
	f1_low
	f1_high
	f2_low
	f2_high

	DL frequency (MHz)
	925
	960
	1880
	1920

	2nd order harmonics frequency range (MHz)
	1 850
	1 920
	3760
	3840

	3rd order harmonics frequency range (MHz)
	2 775
	2 880
	5640
	5760

	2nd order IMD products
	(f2_low – f1_high)
	(f2_high – f1_low)
	(f2_low + f1_low)
	(f2_high + f1_high)

	IMD frequency limits (MHz)
	920
	995
	2 805
	2880

	3rd order IMD products
	(f2_low – 2*f1_high(
	(f2_high – 2*f1_low(
	(2*f2_low – f1_high(
	(2*f2_high – f1_low(

	IMD frequency limits (MHz)
	40
	70
	2800
	2915

	3rd order IMD products
	(2*f1_low + f2_low)
	(2*f1_high + f2_high)
	(2*f2_low + f1_low)
	(2*f2_high + f1_high)

	IMD frequency limits (MHz)
	3730
	3840
	4685
	4800

	3rd order IMD products
	(f1_low – max BW f2)
	(f1_high + max BW f2)
	(f2_low – max BW f1)
	(f2_high + max BW f1)

	IMD frequency limits (MHz)
	905
	980
	1870
	1930


6.2
CA_21A-28A_BCS0

6.2.1
Operating bands for CA
Table 6.X.1-1: Inter-band CA 
	E-UTRA CA Band
	E-UTRA Band
	Uplink (UL) band
	Downlink (DL) band
	Duplex

mode

	
	
	BS receive / UE transmit
	Channel BW (MHz)
	BS transmit / UE receive
	Channel BW (MHz)
	

	
	
	FUL_low   –  FUL_high
	
	FDL_low   –  FDL_high
	
	

	CA_21-28
	21
	1447.9 MHz
	–
	1462.9 MHz
	5,10, 15 
	1495.9  MHz
	–
	1510.9  MHz
	5, 10, 15
	FDD

	
	28
	703 MHz
	–
	748 MHz
	5, 10
	758 MHz
	–
	803 MHz
	5, 10
	


6.2.2

Channel bandwidths per operating band for CA

Table 6.X.2-1: Supported E-UTRA bandwidths per CA configuration for inter-band CA 

	CA operating / channel bandwidth
	Bandwidth Combination Set

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

	CA_21A-28A
	21
	
	
	Yes
	Yes
	Yes
	
	0

	
	28
	
	
	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.

6.2.3
Co-existence studies
The 2nd harmonic of Band 28 may fall into the Rx of Band 21 as observed in table 6.X.3-1. However, taking into account that Band 21 is only operated by a certain operator so far, the Band 28 transmission for this combination is limited within 728 - 738 MHz based on the actual spectrum allocation. In this case, the 2nd harmonic range becomes 1456 – 1476 MHz and the degradation of Band 21 will be resolved. Therefore, we can conclude that there is no issue on harmonic interference.
Table 6.2.3-1: 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

	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


Table 6.2.3-2: Band 21 and Band 28 DL harmonics and IMD products

	BS DL carriers
	f1_low
	f1_high
	f2_low
	f2_high

	DL frequency (MHz)
	758
	803
	1495.9
	1510.9

	2nd order harmonics frequency range (MHz)
	1516
	1606
	2991.8
	3021.8

	3rd order harmonics frequency range (MHz)
	2274
	2409
	4487.7
	4532.7

	2nd order IMD products
	(f2_low – f1_high)
	(f2_high – f1_low)
	(f2_low + f1_low)
	(f2_high + f1_high)

	IMD frequency limits (MHz)
	692.9
	752.9
	2253.9
	2313.9

	3rd order IMD products
	(f2_low – 2*f1_high)
	(f2_high – 2*f1_low)
	(2*f2_low – f1_high)
	(2*f2_high – f1_low)

	IMD frequency limits (MHz)
	5.1
	110.1
	2188.8
	2263.8

	3rd order IMD products
	(2*f1_low + f2_low)
	(2*f1_high + f2_high)
	(2*f2_low + f1_low)
	(2*f2_high + f1_high)

	IMD frequency limits (MHz)
	3011.9
	3116.9
	3749.8
	3824.8

	3rd order IMD products
	(f1_low – max BW f2)
	(f1_high + max BW f2)
	(f2_low – max BW f1)
	(f2_high + max BW f1)

	IMD frequency limits (MHz)
	743
	818
	1485.9
	1520.9


It can be seen from table 6.2.3-2 that some 2nd IMD products caused by BS supporting carrier aggregation of Band 21 and Band 28 fall into the BS receive band of Bands 12, 17, 28, 30, 40 and 44, while some 3rd IMD products fall into the BS receive band of Bands 13, 14, 18, 26, 27, 28, 43 and 44 taking that the BS only transmits up to 15 MHz DL in Band 21 and up to 10 MHz DL in Band 28 as stated in Table 6.X.2-1 into account.

It should be noted that Bands 12, 13, 14, 17, 27, 30, 40, 44 are not intended for use in the same geographical area as Band 21. Consequently, the focus is on the IMD products falling into Bands 18, 26, 28 and 43 where receiver desensitization might be an issue.

Therefore, it is recommended that Bands 21 and 28 BS transmitters should not share the same antenna with Band 18, 26, 28 and 43 BS receivers, unless the antenna path meets very stringent 3rd order PIM specification so that the PIM will not cause Band 18, 26, 28 and 43 BS receivers desensitization.
6.2.4
ΔTIB and ΔRIB values

For two simultaneous DL and only one UL, the (TIB,c and (RIB values are given in the tables below.
Table 6.2.4-1: ΔTIB,c
	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c [dB]

	CA_21A-28A
	21
	0.4

	
	28
	0.3


Table 6.2.4-2: ΔRIB
	Inter-band CA Configuration
	E-UTRA Band
	ΔRIB [dB]

	CA_21A-28A
	21
	0

	
	28
	0


6.2.5
REFSENS requirements
Based on the co-existence study in section 6.X.3, there is no harmonic issue in this combination taking actual spectrum allocation into account and the MSD requirement is shown in table 6.X.5-1.
Table 6.2.5-1: MSD requirement for CA_21A-28A
	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_21A-28A1
	21
	
	
	N/A
	N/A
	N/A
	
	FDD

	
	28
	
	
	N/A
	N/A
	
	
	

	NOTE 1:
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 of [6] apply).


6.3
CA_1A-38A_BCS0
6.3.1 Operating bands for CA
Table 6.3.1-1: Inter-band CA operating bands
	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_1-38
	1
	1920 MHz
	–
	1980 MHz
	2110 MHz
	–
	2170 MHz
	FDD

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


6.3.2
Channel bandwidths per operating band for CA
Table 6.3.2-1: 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-38A
	1
	
	
	Yes
	Yes
	Yes
	Yes
	40
	0

	
	38
	
	
	Yes
	Yes
	Yes
	Yes
	
	


6.3.3  Co-existence studies
Table 6.x.3-1 summarizes frequency ranges where harmonics occur due to Band 1 or Band 38 for UL. It can be seen that the UL harmonic frequencies of Band 1 and Band 38 do not fall into the UE receive bands of interest in the DL.
Table 6.3.3-1: 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

	38
	2570
	2620
	2570
	2620
	5140
	5240
	7710
	7860


The 2nd and 3rd order harmonics and IMD products caused in the BS by transmitting of Band 1 and Band 38 DL carriers can be calculated as shown in table 6.x.3-2 below:

Table 6.3.3-2: Band 1 and Band 38 DL harmonics and IMD products

	BS DL carriers
	f1_low
	f1_high
	f2_low
	f2_high

	DL frequency (MHz)
	2110
	2170
	2570
	2620

	2nd order harmonics frequency range (MHz)
	4220
	4340
	5140
	5240

	3rd order harmonics frequency range (MHz)
	6330
	6510
	7710
	7860

	2nd order IMD products
	(f2-low – f1-high)
	(f2-high – f1-low)
	(f2_low + f1_low)
	(f2_high + f1_high)

	IMD frequency limits (MHz)
	400
	510
	4680
	4790

	3rd order IMD products
	(2*f1_low- f2_high)
	(2*f1_high- f2_low)
	(2*f2_low – f1_high)
	(2*f2_high – f1_low)

	IMD frequency limits (MHz)
	1600
	1770
	2970
	3130

	3rd order IMD products
	(2*f1_low + f2_low)
	(2*f1_high + f2_high)
	(2*f2_low + f1_low)
	(2*f2_high + f1_high)

	IMD frequency limits (MHz)
	6790
	6960
	7250
	7410

	3rd order IMD products
	(f1_low – f2_high + f2_low)
	(f1_high + f2_high – f2_low)
	(f2_low – f1_high + f1_low)
	(f2_high + f1_high – f1_low)

	IMD frequency limits (MHz)
	2060
	2220
	2510
	2680

	3rd order IMD products (with maximum channel bandwidth)
	(f1_low – f2_BWmax)
	(f1_high + f2_BWmax)
	(f2_low – f1_BWmax)
	(f2_high + f1_BWmax)

	IMD frequency limits (MHz)
	2090
	2190
	2550
	2640


It can be seen from table 6.3.3-2 that:

· the 2nd IMD products may fall into the BS receive band of Band 31. 

· the 3rd IMD products may fall into the BS receive band of Bands 3, 4, 7, 9, 10, 24, 38, 41 and 66.
assuming (except the last row) the whole 60 MHz DL frequency of Band 1 and the whole 50 MHz DL frequency of Band 38.

If the BS is transmitting with Max bandwidth of 20 MHz DL in Band 1 and 20MHz DL in Band 38 as stated in the WID, then the 3rd IMD products will still fall into same BS receive band of Bands 3, 4, 7, 9, 10, 24, 38, 41 and 66.
In terms of fall down to BS own receiver band, a TDD BS does not transmit and receive simultaneously in a single band, so the BS’s own band 38 receiver and other synchronized band 38 receivers will not be interfered.
In addition, it should be noted that Bands 4, 10, 24 and 66 are not intended for use in the same geographical area (country) as Bands 1 and 38. This leaves Bands 3, 7, 9, 31 and 41. to consider for IMD products.
It is recommended that Bands 1 and 38 BS transmitters do not share the same antenna with band of Bands 3, 7, 9, 31 and 41 BS receivers so that the antenna PIM will not cause Bands 3, 7, 9, 31 and 41 BS receiver desensitization.
6.3.4
 ΔTIB,c and ΔRIB,c values

For the UE that supports CA_1A-38A the ΔTIB,c is defined for applicable bands in table 6.x.4-1.
Table 6.3.4-1: ΔTIB,c
	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c [dB]

	CA_1A-38A
	1
	FFS

	
	38
	FFS


For the UE that supports CA_1A-38A the ΔRIB,c is defined for applicable bands in table 6.x.4-2.
Table 6.3.4-2: ΔRIB,c
	Inter-band CA Configuration
	E-UTRA Band
	ΔRIB,c [dB]

	CA_1A-38A
	1
	FFS

	
	38
	FFS


6.4
CA_5A-66A_BCS0

6.4.1
Operating bands for CA

Table 6.4.1-1: 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_5-66
	5
	824 MHz
	–
	849 MHz
	869 MHz
	–
	894 MHz
	FDD

	
	66
	1710 MHz
	–
	1780 MHz
	2110 MHz
	–
	2200 MHz
	



6.4.2
Channel bandwidths per operating band for CA
Table 6.4.2-1: E-UTRA CA configurations and bandwidth combination sets defined for CA_5A-66A

	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-66A
	5
	
	
	Yes
	Yes
	
	
	30
	0

	
	66
	
	
	Yes
	Yes
	Yes
	Yes
	
	



6.4. 3
Co-existence studies

The 2nd and 3rd order harmonics and IMD products caused in the BS by transmitting of Band 5 and Band 66 DL carriers can be calculated as shown in Table 6.x.2-1 below:

Table 6.4.2-1: Band 5 and Band 66 DL harmonics and IMD products

	BS DL carriers
	f1-low
	f1-high
	f2-low
	f2-high

	DL frequency (MHz)
	869
	894
	2110
	2200

	
	
	
	
	

	2nd harmonics frequency limits (MHz)
	1738
	1788
	4220
	4400

	3rd harmonics frequency limits (MHz)
	2607
	2682
	6330
	6600

	
	
	
	
	

	2nd order IMD products 
	(f2-low – f1-high)
	(f2-high – f1-low)
	(f2-low + f1-low)
	(f2-high + f1-high)

	IMD frequency limits (MHz)
	1216
	1331
	2979
	3094

	
	
	
	
	

	3rd order IMD products 
	(f2-low – 2*f1-high)
	(f2-high – 2*f1-low)
	(2*f2-low – f1-high)
	(2* f2-high – f1-low)

	IMD frequency limits (MHz)
	322
	462
	3326
	3531

	
	
	
	
	

	3rd order IMD products 
	(2*f1-low + f2-low)
	(2*f1-high + f2-high)
	(2*f2-low + f1-low)
	(2*f2-high + f1-high)

	IMD frequency limits (MHz)
	3848
	3988
	5089
	5294

	
	
	
	
	

	3rd order IMD products 
	(f1-low – f2-high + f2-low)
	(f1-high + f2-high – f2-low)
	(f2-low – f1-high + f1-low)
	(f2-high + f1-high – f1-low)

	IMD frequency limits (MHz)
	779
	984
	2085
	2225

	
	
	
	
	

	3rd order IMD products (with maximum channel bandwidth)
	(f1-low – f2-BWmax)
	(f1-high + f2- BWmax)
	(f2-low – f1- BWmax)
	(f2-high + f1- BWmax)

	IMD frequency limits (MHz)
	849
	914
	2100
	2210


It can be seen from Table 6.x.2-1 that the 2nd harmonics of BS transmitting in Band 5 may fall into the BS receive band of Bands 3, 4, 9, 10 and 66, and the 3rd harmonics may fall into the BS receive band of Bands 38 and 41, while the 3rd IMD products may fall into the BS receive band of Bands 5, 6, 8, 13, 14, 18, 19, 20, 22, 26, 27, 31, 42, 44 and 46.  Note that the calculation in Table 6.x.2-1 (except the last row) assumes the BS is transmitting with the whole 25 MHz DL frequency of Band 5 and the whole 90 MHz DL frequency of Band 66. If the BS is only transmitting up to 10 MHz DL in Band 5 and up to 20 MHz DL in Band 66 as stated in the WIDS, then the 3rd IMD products will not fall into the BS receive band of Band 5, 6, 13, 14, 18, 19, 26, 27 or 44 as shown in the last row in Table 6.x.2-1.
Note that Bands 3, 8, 9, 20, 22 and 38 are not intended for use in the same geographical area as Bands 5 and 66. Therefore, the focus here is on the harmonics and IMD falling into Bands 4, 10, 31, 41, 42, 46 and 66. 
With the performances of the current BS antenna system, transmit and receive path components, amplifiers, pre-distortion algorithms and filters, it is expected that the harmonics and IMD interference generated within the Band 4, 10, 31, 41, 42, 46 or 66 receiver would be well below the receiver noise floor eliminating the possibility of receiver desensitization, provided that Bands 5 and 66 BS transmitters do not share the same antenna with Band 4, 10, 31, 41, 42, 46 or 66 BS receiver.
Therefore, it is recommended that Bands 5 and 66 BS transmitters should not share the same antenna with Band 4, 10, 31, 41, 42, 46 or 66 BS receiver, in order to prevent BS receiver desensitization, unless the antenna path meets very stringent 2nd and 3rd order PIM specification so that the PIM will not cause Band 4, 10, 31, 41, 42, 46 or 66 BS receiver desensitization. Note that antenna sharing may be allowed as the state-of-the-art continues to evolve in the future.

6.4. 4
∆TIB and ∆RIB values
CA_5A-66A is formed by diplexing a carrier in Band 5 with a carrier in Band 66.  The diplexer relaxations TIB = 0.3 dB, RIB = 0 dB apply with no MSD or reference sensitivity exceptions.




6.5
CA_12A-66A_BCS0, CA_12A-66A_BCS1, CA_12A-66A_BCS2, CA_12A-66A_BCS3, CA_12A-66A_BCS4, and CA_12A-66A_BCS5 
6.5.1
Operating bands for CA

Table 6.5.1-1: 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_12-66
	12
	699 MHz
	–
	716 MHz
	729 MHz
	–
	746 MHz
	FDD

	
	66
	1710 MHz
	–
	1780 MHz
	2110 MHz
	–
	2200 MHz
	


6.5.2
Channel bandwidths per operating band for CA
Table 6.5.2-1: E-UTRA CA configurations and bandwidth combination sets defined for CA_12A-66A 

	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-66A
	12
	 
	 
	Yes
	Yes
	 
	 
	20
	0

	
	66
	Yes
	Yes
	Yes
	Yes
	 
	 
	
	

	
	12
	 
	 
	Yes
	Yes
	 
	 
	30
	1

	
	66
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	
	

	
	12
	 
	Yes
	Yes
	Yes
	 
	 
	30
	2

	
	66
	 
	 
	Yes
	Yes
	Yes
	Yes
	
	

	
	12
	 
	 
	Yes
	Yes
	 
	 
	20
	3

	
	66
	 
	 
	Yes
	Yes
	 
	 
	
	

	
	12
	 
	 
	Yes
	Yes
	 
	 
	30
	4

	
	66
	 
	 
	Yes
	Yes
	Yes
	Yes
	
	

	
	12
	 
	 
	Yes
	 
	 
	 
	20
	5

	
	66
	 
	 
	Yes
	Yes
	Yes
	 
	
	


6.5.3
Co-existence studies

<Text will be added.>

6.5.4
∆TIB and ∆RIB values
CA_12A-66A have a third-order harmonic impinging upon the downlink in Band 66 for some uplink carriers in Band 12.  The impact of the 3rd harmonic has already been studied and specified for CA_4A-12A and CA_4A-12B which include additional allowances in TIB and RIB for a harmonic trap filter in Band 12.  The resulting TIB in Band 12 is 0.8 dB and in Band 66 is 0.3 dB.  The resulting RIB in Band 12 is 0.5 dB and in Band 66 is 0 dB.

6.5.5
REFSENS requirements
Reference sensitivity exceptions for CA_12A-66A are defined due to third harmonic interference from the uplink in Band 12 to the downlink in Band 66.  The impact of the 3rd harmonic has already been studied and specified for CA_4A-12A and CA_4A-12B. The reference sensitivity for Band 4 is adjusted by exception when there is Tx-to-Rx harmonic overlap to account for the interference in Tables 7.3.1A-0a and 7.3.1A-0b in TS 36.101.  We propose that the same values be applied to CA_12A-66A as well, with a 0.5 dB adjustment in reference sensitivity exception value to account for the 0.5 dB difference in reference sensitivity between Band 66 and Band 4.

Table 6.5.5-1: Reference sensitivity for carrier aggregation QPSK PREFSENS, CA (exceptions)

	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-66A1,2
	12
	
	-98.2
	-96.5
	-93.5
	
	
	FDD

	
	66
	-88.7
	-88.7
	-89.5
	-89
	-88.5
	-88
	

	NOTE 1:
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 2:
The requirements should be verified for UL EARFCN of a low band (superscript LB) such that [image: image4.wmf]ë
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Table 6.5.5-2: Uplink configuration for the low band (exceptions)
	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_12A-66A
	12
	2
	5
	8
	16
	20
	20
	FDD


6.6
CA_13A-66A_BCS0
6.6.1
Operating bands for CA

Table 6.6.1-1: 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_13-66
	13
	777 MHz
	–
	787 MHz
	746 MHz
	–
	756 MHz
	FDD

	
	66
	1710 MHz
	–
	1780 MHz
	2110 MHz
	–
	2200 MHz
	


6.6.2
Channel bandwidths per operating band for CA
Table 6.6.2-1: E-UTRA CA configurations and bandwidth combination sets defined for CA_13A-66A 

	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_13A-66A
	13
	
	
	Yes
	Yes
	
	
	13
	

	
	66
	
	
	Yes
	Yes
	Yes
	Yes
	
	


6.6.3
Co-existence studies

The 2nd and 3rd order harmonics and IMD products caused in the BS by transmitting of Band 13 and Band 66 DL carriers can be calculated as shown in Table 6.x.2-1 below:

Table 6.6.2-1: Band 13 and Band 66 DL harmonics and IMD products

	BS DL carriers
	f1-low
	f1-high
	f2-low
	f2-high

	DL frequency (MHz)
	746
	756
	2110
	2200

	
	
	
	
	

	2nd harmonics frequency limits (MHz)
	1492
	1512
	4220
	4400

	3rd harmonics frequency limits (MHz)
	2238
	2268
	6330
	6600

	
	
	
	
	

	2nd order IMD products 
	(f2-low – f1-high)
	(f2-high – f1-low)
	(f2-low + f1-low)
	(f2-high + f1-high)

	IMD frequency limits (MHz)
	1354
	1454
	2856
	2956

	
	
	
	
	

	3rd order IMD products 
	(f2-low – 2*f1-high)
	(f2-high – 2*f1-low)
	(2*f2-low – f1-high)
	(2* f2-high – f1-low)

	IMD frequency limits (MHz)
	598
	708
	3464
	3654

	
	
	
	
	

	3rd order IMD products 
	(2*f1-low + f2-low)
	(2*f1-high + f2-high)
	(2*f2-low + f1-low)
	(2*f2-high + f1-high)

	IMD frequency limits (MHz)
	3602
	3712
	4966
	5156

	
	
	
	
	

	3rd order IMD products 
	(f1-low – f2-high + f2-low)
	(f1-high + f2-high – f2-low)
	(f2-low – f1-high + f1-low)
	(f2-high + f1-high – f1-low)

	IMD frequency limits (MHz)
	656
	846
	2100
	2210

	
	
	
	
	

	3rd order IMD products (with maximum channel bandwidth)
	(f1-low – f2-BWmax)
	(f1-high + f2- BWmax)
	(f2-low – f1- BWmax)
	(f2-high + f1- BWmax)

	IMD frequency limits (MHz)
	726
	776
	2100
	2210


It can be seen from Table 6.x.2-1 that the 2nd and 3rd harmonics of BS transmitting in Bands 13 and 66 will not fall into the BS receive band of any frequency band currently defined in 3GPP, but the 2nd IMD products supporting CA of Band 13 and Band 66 may fall into the BS receive band of Bands 11, 21 and 45, and the 3rd IMD products may fall into the BS receive band of Bands 5, 6, 12, 13, 14, 17, 18, 19, 20, 22, 26, 27, 28, 42, 43, 44 and 46.  Note that the calculation in Table 6.x.2-1 (except the last row) assumes the BS is transmitting with the whole 10 MHz DL frequency of Band 13 and the whole 90 MHz DL frequency of Band 66. If the BS is only transmitting up to 10 MHz DL in Band 13 and up to 20 MHz DL in Band 66 as stated in the WIDS, then the 3rd IMD products will not fall into the BS receive band of Band 5, 6, 13, 14, 18, 19, 20, 26 or 27 as shown in the last row in Table 6.x.2-1.
Note that Bands 11, 21, 22, 28, 44 and 45 are not intended for use in the same geographical area as Bands 13 and 66. Therefore, the focus here is on the harmonics and IMD falling into Bands 12, 17, 42, 43 and 46. 
With the performances of the current BS antenna system, transmit and receive path components, amplifiers, pre-distortion algorithms and filters, it is expected that the harmonics and IMD interference generated within the Band 12, 17, 42, 43 or 46 receiver would be well below the receiver noise floor eliminating the possibility of receiver desensitization, provided that Bands 13 and 66 BS transmitters do not share the same antenna with Band 12, 17, 42, 43 or 46 BS receiver.
Therefore, it is recommended that Bands 13 and 66 BS transmitters should not share the same antenna with Band 12, 17, 42, 43 or 46 BS receiver, in order to prevent BS receiver desensitization, unless the antenna path meets very stringent 3rd order PIM specification so that the PIM will not cause Band 12, 17, 42, 43 or 46 BS receiver desensitization. Note that antenna sharing may be allowed as the state-of-the-art continues to evolve in the future.

6.6.4
∆TIB and ∆RIB values
CA_13A-66A is formed by diplexing a carrier in Band 13 with a carrier in Band 66.  No harmonic terms overlap with downlink in Band 66 from uplink in Band 13.  The diplexer relaxations TIB = 0.3 dB, RIB = 0 dB apply with no MSD or reference sensitivity exceptions.

6.7
CA_29A-66A_BCS0
6.7.1
Operating bands for CA

Table 6.7.1-1: 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_29-66
	29
	N/A
	717 MHz
	–
	728 MHz
	FDD

	
	66
	1710 MHz
	–
	1780 MHz
	2110 MHz
	–
	2200 MHz
	


6.7.2
Channel bandwidths per operating band for CA
Table 6.7.2-1: E-UTRA CA configurations and bandwidth combination sets defined for CA_13A-66A 

	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
	29
	
	
	Yes
	Yes
	
	
	30
	0

	
	66
	
	
	Yes
	Yes
	Yes
	Yes
	
	


6.7.3
Co-existence studies

<Text will be added.>

6.7.4
∆TIB and ∆RIB values
CA_29A-66A is formed by diplexing a carrier in Band 66 with a SDL carrier in Band 29.  No harmonic terms overlap with downlink in Band 29 from uplink in Band 66.  The diplexer relaxations TIB = 0.3 dB, RIB = 0 dB apply with no MSD or reference sensitivity exceptions.

6.8
CA_2A-66A BCS0/1/2
6.8.1
Operating bands for CA

<Text will be added.>
6.8.1
Channel bandwidths per operating band for CA
Table 6.8.1-1: Channel bandwidths per operating band
	E-UTRA CA configuration / Bandwidth combination set

	

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

	
	
	
	MHz
	MHz
	MHz
	MHz
	MHz
	MHz
	[MHz]
	

	CA_2A-66A
	-
	2
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes 
	40
	0

	
	
	66
	 
	 
	Yes
	Yes
	Yes
	Yes
	
	

	
	
	2
	 
	 
	Yes
	Yes
	 
	 
	20
	1

	
	
	66
	 
	 
	Yes
	Yes
	 
	 
	
	

	
	
	2
	 
	 
	Yes
	Yes
	Yes
	Yes
	40
	2

	
	
	66
	 
	 
	Yes
	Yes
	Yes
	Yes
	
	


6.8.2
Co-existence studies
The 2nd and 3rd order harmonics and IMD products caused in the BS by transmitting of Band 2 and Band 66 DL carriers can be calculated as shown in Table 6.x.2-1 below:

Table 6.8.2-1: Band 2 and Band 66 DL harmonics and IMD products

	BS DL carriers
	f1-low
	f1-high
	f2-low
	f2-high

	DL frequency (MHz)
	1930
	1990
	2110
	2200

	
	
	
	
	

	2nd harmonics frequency limits (MHz)
	3860
	3980
	4220
	4400

	3rd harmonics frequency limits (MHz)
	5790
	5970
	6330
	6600

	
	
	
	
	

	2nd order IMD products 
	(f2-low – f1-high)
	(f2-high – f1-low)
	(f2-low + f1-low)
	(f2-high + f1-high)

	IMD frequency limits (MHz)
	120
	270
	4040
	4190

	
	
	
	
	

	3rd order IMD products 
	(2*f1-low – f2-high)
	(2*f1-high – f2-low)
	(2*f2-low – f1-high)
	(2* f2-high – f1-low)

	IMD frequency limits (MHz)
	1660
	1870
	2230
	2470

	
	
	
	
	

	3rd order IMD products 
	(2*f1-low + f2-low)
	(2*f1-high + f2-high)
	(2*f2-low + f1-low)
	(2*f2-high + f1-high)

	IMD frequency limits (MHz)
	5970
	6180
	6150
	6390

	
	
	
	
	

	3rd order IMD products 
	(f1-low – f2-high + f2-low)
	(f1-high + f2-high – f2-low)
	(f2-low – f1-high + f1-low)
	(f2-high + f1-high – f1-low)

	IMD frequency limits (MHz)
	1840
	2080
	2050
	2260

	
	
	
	
	

	3rd order IMD products (with maximum channel bandwidth)
	(f1-low – f2-BWmax)
	(f1-high + f2- BWmax)
	(f2-low – f1- BWmax)
	(f2-high + f1- BWmax)

	IMD frequency limits (MHz)
	1910
	2010
	2090
	2220


It can be seen from Table 6.x.2-1 that the 3rd harmonics of BS transmitting in Band 2 may fall into the BS receive band of Band 46, while the 3rd IMD products may fall into the BS receive band of Bands 1, 2, 3, 4, 9, 10, 23, 24, 25, 30, 33, 34, 35, 36, 37, 39, 40, 65 and 66. Note that the calculation in Table 6.x.2-1 (except the last row) assumes the BS is transmitting with the whole 60 MHz DL frequency of Band 2 and the whole 90 MHz DL frequency of Band 66. If the BS is only transmitting up to 20 MHz DL in Band 2 and up to 20 MHz DL in Band 66 as stated in the WIDS, then the 3rd IMD products will not fall into the BS receive band of Band 34 as shown in the last row in Table 6.x.2-1. 
Note that Bands 1, 3, 9, 33, 39, 40 and 65 are not intended for use in the same geographical area as Bands 2 and 66. Moreover, co-location of Band (2 + 66) transmitter and Band 35, 36 or 37 transceiver implies FDD/TDD co-location on adjacent frequencies which requires the use of certain site-engineering solutions to avoid mutual interference. Therefore, the focus here is on the harmonics and IMD falling into Bands 2, 4, 10, 23, 24, 25, 30, 46 and 66.
With the performances of the current BS antenna system, transmit and receive path components, amplifiers, pre-distortion algorithms and filters, it is expected that the harmonics and IMD interference generated within the Band 2, 4, 10, 24, 25, 30, 46 or 66 receiver would be well below the receiver noise floor eliminating the possibility of receiver desensitization, provided that Bands 2 and 66 BS transmitters do not share the same antenna with Band 2, 4, 10, 24, 25, 30, 46 or 66 BS receiver. But the Band 2 BS transmit filter and the Band 23 BS receive filter would not be able to provide substantial attenuation to reduce the IMD interference generated within the Band 23 BS receive band to well below the receiver noise floor to prevent receiver desensitization, as there is not a large frequency gap between Band 2 DL and Band 23 UL.
Therefore, in order to prevent BS receiver desensitization, it is recommended that Bands 2 and 66 BS transmitters should not share the same antenna with Band 23 BS receiver, or with Band 2, 4, 10, 24, 25, 30, 46 or 66 BS receiver unless the antenna path meets very stringent 3rd order PIM specification so that the PIM will not cause Band 2, 4, 10, 24, 25, 30, 46 or 66 BS receiver desensitization. Note that antenna sharing may be allowed as the state-of-the-art continues to evolve in the future.
6.9

CA_20A-28A_BCS0
6.9.1
Operating bands for CA

Table 6.9.1-1: Inter-band CA for Band 20 and Band 28 (lower duplex)

	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_20-28
	20
	832 MHz
	–
	862 MHz
	791 MHz
	–
	821 MHz
	FDD

	
	28
	703 MHz
	–
	733 MHz 1
	758 MHz
	–
	788 MHz 1
	

	NOTE 1:
The frequency range in band 28 is restricted for this CA band combination.


6.9.2
Channel bandwidths per operating band for CA
Table 6.9.2-1: Supported E-UTRA bandwidths per CA configuration for inter-band CA
	CA operating / channel bandwidth

	E-UTRA CA Configuration
	E-UTRA Bands
	1,4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz

	CA_20A-28A9
	20
	
	
	
	Yes
	Yes
	Yes

	
	28
	
	
	Yes
	Yes
	Yes
	Yes

	NOTE 9:
Power imbalance between downlink carriers on Band 20 and Band 28 is assumed to be within [6dB].


6.9.3
Co-existence studies

The feasibility and co-existence for this combo was studied in Rel-13 and is reported in TR 36.852-13 for the BS and UE. For the UE with single UL harmonics do not fall into the own receive bands.

6.9.4
∆TIB and ∆RIB values
To the filter data in TR 36.852-13 filter vendor D supplied data for quadplexer and triplexer performance over ETC. Filter vendor A information is over ETC and filter vendor B and C data over room temperature.
Table 6.9.4-1: Filter combiner information
	
	Vendor A

FBAR Triplexer with combined Rx (from R4-155887)
	Vendor A

Reference single duplexer performance (from R4-155887)
	Vendor B
SAW quadplexer (from R4-156521)
	Vendor C
SAW quadplexer (from R4-156521)
	Vendor D

SAW quadplexer, temperature compensated
	Vendor D

SAW triplexer with combined Rx, temperature controlled

	B20 Tx IL, dB
	2.3
	2 to 2.5
	2.9
	3.1
	2.5
	2.5

	B20+B28A Rx IL, dB
	2.8
	N/A
	N/A
	N/A
	N/A
	2.9

	B20 Rx IL, dB
	N/A
	2.5
	5.1
	3.0
	3.5
	N/A

	B20Tx-B20Rx ISO in Transmit Band 20, dB
	60
	60
	-
	-
	55
	55

	B20Tx-B28ARx cross-band ISO in Transmit Band 28A, dB
	58
	N/A
	-
	-
	54
	56

	B20Tx-B20Rx ISO in Receive Band 20, dB
	60
	60
	53
	58
	50
	56

	B20Tx-B28ARx cross-band ISO in Receive Band 28A, dB
	59
	N/A
	48
	48
	53
	58

	Band 28A Tx IL, dB
	2.4
	3
	2.2
	2.4
	2.3
	2.3

	B20+B28A Rx IL, dB
	2.8
	N/A
	N/A
	N/A
	N/A
	2.9

	B28A Rx IL, dB
	N/A
	3
	5.6
	4.5
	3.2
	N/A

	B28ATx-B28ARx ISO in Transmit Band 28A, dB
	58
	59
	-
	-
	56
	56

	B28ATx-B20Rx cross-band ISO in Transmit Band 20, dB
	60
	N/A
	-
	-
	60
	58

	B28ATx-B28ARx ISO in Receive Band 28A, dB
	60
	54
	54
	57
	57
	56

	B28ATx-B20Rx cross-band ISO in Receive Band 20, dB
	60
	N/A
	46
	56
	55
	60

	B28A Tx attenuation ( DTV, dB
	>30
(470 to 694 MHz)
	>30
(470 to 694 MHz)
	46 dB @ 694 MHz (flyback to 40 dB at 670 MHz)
	-
	
	>25

(25 MHz @ 694 MHz, can improve if needed. Sloping down to 45 dB at 470 MHz)


For two simultaneous DL and one UL the (TIB,c and (RIB values are shown in Table 6.1.4-3, and in Table.6.1.4-4:

Table 6.9.4-3: ΔTIB,c (two bands)
	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c [dB]

	CA_20A-28A
	20
	FFS

	
	28
	FFS


Table 6.9.4-4: ΔRIB,c (two bands) 
	Inter-band CA Configuration
	E-UTRA Band
	ΔRIB,c [dB]

	CA_20A-28A
	20
	FFS

	
	28
	FFS


6.9.5
REFSENS requirements
No change in B20 or B28 REFSENS requirements are needed as the 1UL does not cause harmonic distortion to the own receiving bands. The ΔRIB,c is given in the table above.

6.9.6
Blocking requirements
The inband blocking for CA and OOB blocking for single carrier and CA needs the following changes for CA_20A-28A in TS 36.101 (changes are highlighted in yellow)

Changes in TS 36.101 Section 7.6.1.1A for in-band blocking and minimum requirements for CA:

For inter-band carrier aggregation with one component carrier per operating band and the uplink assigned to one E-UTRA band the in-band blocking requirements are defined with the uplink active on the band(s) other than the band whose downlink is being tested. For adjacent downlink bands separated by less than 30 MHz the frequency separation between adjacent component carriers belonging to different bands shall be ≥ BW1/2 + BW2/2 + 2FIoffset,case j for Case j interferers, j = 1,2, where BWk/2 are the channel bandwidths of carrier k, k = 1,2. The UE shall meet the requirements specified in subclause 7.6.1.1 for each component carrier while all downlink carriers are active. For the UE which supports inter band CA configuration in Table 7.3.1-1A, PInterferer power defined in Table 7.6.1.1-2 is increased by the amount given by ΔRIB,c in Table 7.3.1-1A. For E-UTRA CA configurations including an operating band without uplink operation or an operating band with an unpaired DL part (as noted in Table 5.5-1), the requirements for all downlinks shall be met with the single uplink carrier active in each band capable of UL operation. The requirements for the component carrier configured in the operating band without uplink operation are specified in Table 7.6.1.1A-0, Table 7.6.1.1A-0a and Table 7.6.1.1A-0b.

Changes in TS 36.101 for Table 7.6.2.1-2 for out of band blocking:

	E-UTRA band
	Parameter
	Units 
	Frequency 

	
	
	
	Range 1
	Range 2
	Range 3
	Range 4

	
	PInterferer
	dBm
	-44
	-30
	-15
	-15

	1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 30, 31, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42 (NOTE 2), 43 (NOTE 2), 44, 45, 65, 66
	FInterferer (CW)
	MHz
	FDL_low -15 to

FDL_low -60 
	FDL_low -60 to

FDL_low -85 
	FDL_low -85 to 

1 MHz
	-

	
	
	
	FDL_high +15 to

FDL_high + 60 
	FDL_high +60 to

FDL_high +85 
	FDL_high +85 to

+12750 MHz
	-

	2, 5, 12, 17
	FInterferer
	MHz
	-
	-
	-
	FUL_low - FUL_high

	NOTE 1:
For the UE which supports both Band 11 and Band 21 the out of blocking is FFS. 

NOTE 2:
The power level of the interferer (PInterferer) for Range 3 shall be modified to -20 dBm for FInterferer > 2800 MHz and FInterferer < 4400 MHz.

NOTE 3:
For the UE that supports both Band 4 and Band 66, the out-of-blocking frequency range for Band 4 is defined relative to FDL_low and FDL_high of Band 66.
NOTE 4:
For a UE supporting CA_20A-28A the 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 (Table 5.5A-2).


Changes in TS.36.101 for Table 7.6.2.1A-0 for the out-of-band blocking for inter-band carrier aggregation
	Parameter
	Unit
	Range 1
	Range 2
	Range 3

	Pw
	dBm
	Table 7.6.2.1-1 for all component carriers

	Pinterferer
	dBm
	-44 + RIB,c
	-30 + RIB,c
	-15 + RIB,c

	Finterferer
(CW)
	MHz
	-60 < f – FDL_Low(j) < -15

or

15 < f – FDL_High(j) < 60


	-85 < f – FDL_Low(j) ≤ -60

or

60 ≤ f – FDL_High(j) < 85


	1 ≤ f ≤ FDL_Low(1) – 85

or

FDL_High(j) + 85 ≤ f

≤ FDL_Low(j+1) – 85 with 

j < X

or 

FDL_High(X) + 85 ≤ f

≤ 12750

	NOTE 1:
FDL_Low(j) and FDL_High(j) denote the respective lower and upper frequency limits of the operating band containing carrier j, j = 1,…,X, with carriers numbered in increasing order of carrier frequency and X the number of component carriers in the band combination (X ≤ 4 for the present version of this specification).

NOTE 2:
For FDL_Low(j+1) – FDL_High(j) < 145 MHz and FInterferer in FDL_High(j) < f < FDL_Low(j+1) with j < X, FInterferer can be in both Range 1 and Range 2. Then the lower of the PInterferer applies.

NOTE 3:
For FDL_Low(j) – 15 MHz ≤ f ≤ FDL_High(j) + 15 MHz the appropriate adjacent channel selectivity and in-band blocking requirments in the respective subclauses 7.5.1A and 7.6.1.1A shall be applied for carrier j.

NOTE 4:
RIB,c according to Table 7.3.1-1A applies when serving cell c is measured. 

NOTE 5:
For inter-band CA combinations containing Bands 42 or 43, the interferer with respect to Band 42 or Band 43 shall have power level (PInterferer) for Range 3 modified to -20 + RIB,c dBm for FInterferer > 2800 MHz and FInterferer < 4400 MHz.

NOTE 6:
For inter-band CA combinations containing Bands 7 and 38 simultaneously, for FInterferer  Bands 7 and 38 are considered as one single band as follows: FDL_Low = 2570 MHz and FDL_High = 2690 MHz. For Range 2, the following applies for FDL_Low: [-105] < f – FDL_Low ≤ -60 or 60 ≤ f – FDL_High < 85 . For Range 3 the following applies 1 ≤ f ≤ FDL_Low  [-105] or FDL_High + 85 ≤ f ≤ 12750.
NOTE 7:
For CA_20A-28A the FDL_low(1)  is given by the lower limit of the restricted operating frequency range in Band 28 and FDL_high(2)  by Band 20 (Table 5.5A-2).


6.10
CA_3A-69A_BCS0
6.10.1
Operating bands for CA

<Text will be added.>
6.10.2
Channel bandwidths per operating band for CA
<Text will be added.>
6.10.3
       ∆TIB and ∆RIB values
The relaxations for carrier aggregation were defined previously for CA_3-38 where additional insertion loss from two vendors to combine these two bands was provided.  Since the same method of combining Band3 and Band 38 also applies to combining Band 3 and the 2.6 GHz SDL band, the same data can be applied and the same conclusion for TIB and RIB. 

The filter data as reported in TR 36.852-13 [5], subclause 7.2.3.1.3 is applicable for this band as well and is copied below for convenience.

Table 6.10.3-1: IL values for band 3+38 diplexer and quadplexers (under ETC) (copied from [7]) 

	E-UTRA bands
	Vendor A IL (dB)
	Vendor B IL (dB)

	3 Tx
	0,5
	0,6

	3 Rx
	0,5
	0,6

	38 Tx/Rx
	0,5
	0,7


Table 6.10.3-2: Average Tx and Rx IL for combining band 3 and band 38 (under ETC) (copied from [7])
	Inter-band CA Configuration
	E-UTRA Band
	Tx IL [dB]
	Rx IL [dB]

	
[image: image8.wmf]IL


	3
	0,55
	0,55

	
	38
	0,6


For two simultaneous DLs in Band 3 and the SDL band, and one UL in Band 3, the (TIB,c and (RIB values are shown in Table 7.2.3.1.3-3 and in Table 7.2.3.1.3‑4:

Table 6.10.3-3: ΔTIB,c
	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c [dB]

	CA_3A-69A
	3
	0.5

	
	69
	N/A


Table 6.10.3-4: ΔRIB 

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

	CA_3A-69A
	3
	0

	
	69
	0


The implementation of these TIB and RIB values for SDL bands is such that the RIB (zero in this case) is embedded in the reference sensitivity in Table 7.3.1A-0d of TS 36.101, and the TIB is listed explicitly in Table 6.2.5-2 of TS 36.101.

6.10.4
         REFSENS requirements
Reference sensitivity for Band 38 has been defined taking into consideration the front-end loss due to filtering and the fact that since the Band is TDD, there is no simultaneous uplink to suppress when receiving on the downlink.  For the SDL band, the filtering front-end loss is identical and similarly, there is no self-band uplink to suppress.  However, there is uplink in the PCell that may impact receiver sensitivity since the SDL band is operated in CA.  In CA reference sensitivity where transmitter noise originates from the cross-band, the degradation to reference sensitivity, if any, is captured as a reference sensitivity exception.  Noting the similarity of CA_3A-38A with the new SDL CA configuration of Band 3 + X, and observing that there is no reference sensitivity degradation or exception allowed for CA_3A-38A, it can be concluded that no additional reference sensitivity degradation for CA is needed for the SDL band either.  The reference sensitivity value for the SDL band can then be specified identically to that of Band 38.

Table 6.10.4-1: 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_3A-X
	3
	
	
	-97 
	-94
	-92.2
	-91
	FDD

	
	69A
	
	
	-100
	-97
	-95.2
	-94
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