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6.30
Band 7, Band 20 and Band 38

6.30.1 
Operating bands for CA

Table 6.30.1-1: 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_7-20-38
	7
	2500 MHz
	–
	2570 MHz
	2620 MHz
	–
	2690 MHz
	FDD

	
	20
	832 MHz
	–
	862 MHz
	791 MHz
	–
	821 MHz
	

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


6.30.2
Channel bandwidths per operating band for CA

Table 6.30.2-1: 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_7A-20A-38A
	-
	7
	
	
	
	Yes
	Yes
	Yes
	60
	0

	
	
	20
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	
	
	38
	
	
	Yes
	Yes
	Yes
	Yes
	
	


NOTE:   UL carrier shall be supported in Band 20 only.
6.30.3
Co-existence studies

The 3rd order IMD products caused in the BS by transmitting of Band 7, Band 20 and Band 38 DL carriers (i.e. 3DL CA with one component carrier in each band) can be calculated as shown in Table 6.30.3-1 below:
Table 6.30.3-1: Band 7, Band 20 and Band 38 DL 3rd order IMD products

	BS DL carriers
	f1-low
	f1-high
	f2-low
	f2-high
	f3-low
	f3-high

	DL frequency (MHz)
	791
	821
	2570
	2620
	2620
	2690

	3rd order IMD products 
	(f1-low + f2-low – f3-high)
	(f1-high + f2-high – f3-low)

	IMD frequency limits (MHz)
	671
	821

	3rd order IMD products 
	(f1-low + f3-low – f2-high)
	(f1-high + f3-high – f2-low)

	IMD frequency limits (MHz)
	791
	941

	3rd order IMD products 
	(f2-low + f3-low – f1-high)
	(f2-high + f3-high – f1-low)

	IMD frequency limits (MHz)
	4369
	4519

	3rd order IMD products 
	(f1-low + f2-low + f3-low)
	(f1-high + f2-high + f3-high)

	IMD frequency limits (MHz)
	5981
	6131


It can be seen from Table 6.30.3-1 that in addition to the impacts of harmonics and IMD products from the constituent 2DL CA configurations, the 3rd order IMD products supporting 3 DL CA of Band (7 + 20 + 38) may fall into the BS receive band of Bands 8, 12 and 17. Bands 12 and 17 are not intended for use in the same geographical area as Bands 7, 20 and 38.

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 IMD interference generated within the Band 8 receiver would be well below the receiver noise floor eliminating the possibility of receiver desensitization, provided that Bands 7 + 20 + 38 BS transmitter does not share the same antenna with Band 8 BS receiver.

Therefore, it is recommended that Bands 7 + 20 + 38 BS transmitter should not share the same antenna with Band 8 BS receiver to prevent BS receiver desensitization, unless the antenna path meets very stringent 3rd order PIM specification so that the PIM will not cause Band 8 BS receiver desensitization. 

Table 6.30.3-2 shows the second and third order UL harmonics for band 20. It can be seen from Table 6.30.3-2 that 3rd harmonics caused by band 20 UE transmitter may fall to band 38.

Table 6.30.3-2: Band 20 UL harmonics

	UE UL carriers
	fx_low
	fx_high

	UL frequency (MHz)
	832
	862

	2nd harmonics frequency limits
	2*fx_low
	2*fx_high

	2nd harmonics frequency limits (MHz) 
	1664
	1724

	3rd harmonics frequency limits
	3*fx_low
	3*fx_high

	3rd harmonics frequency limits (MHz)
	2496
	2586


6.30.4
ΔTIB,c and ΔRIB,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 6.30.4-1 and 6.30.4-2 respectively.

Table 6.30.4-1: ΔTIB,c for 3DL aggregation
	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c [dB]

	CA_7A-20A-38A
	7
	0.3

	
	20
	0.3

	
	38
	0.3

	Note: 
For this Inter-band CA Configuration Pcell is in Band 20 only.


Table 6.30.4-2: ΔRIB,c for 3DL aggregation

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

	CA_7A-20A-38A
	7
	0

	
	20
	0

	
	38
	0.2


6.30.5
Out-of-Band blocking

Since B41 filter is assumed, Out-of-Band blocking need to be verified when Band 41 is in use. The range of frequencies at which OOB requirements shall be met is depicted in Figure 6.30.5-1.
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Figure 6.30.5-1: Reference sensitivity including MSD

One can see that on the right hand side of the figure, i.e. frequency range from 2690 MHz onwards, the in-band, Region 1, Region 2 and Region 3 interferers are equivalent between Band 41 band, and equivalent to Band 38+7Rx. So for this side, the use of Band 41 filter is equivalent to use a dedicated filter covering only Band 38+7Rx.

For the left hand side of the figure above, one could see that there may be some differences in blockers for Band 38+Band7Rx and Band 41, however the following is noted:

· Range 2 and Range 1 blockers for Band 38 or Band 38+7Rx show up in the pass band of the Band 41, and in this case filter cannot provide any filter attenuation. However, Range 2 and Range 1 blockers are 13dB and 29dB lower than Range 1, and according to filter vendor feedback, selectivity of transceiver can provide sufficient attenuation and meet the requirement. Examples of this are when Band 41 filter is used to pass Band 38 requirements, or when no Rx filtering is used to meet Band 38 requirements.

· Filter attenuation and transceiver selectivity should be studied to see if Range 3 blocker requirement is met.

· So it is concluded that OOB blocking:

· is defined based on 2570-2690MHz range (B38+B7Rx range);
· there is no need to change out of band blocking requirements for R1 and R2;
· there is no need to modify R3 from 2690 upwards;
· Regarding Range 3 (2570-85=2485MHz): Feedback from filter vendors show that single digit attenuation from Band 41 filter together with transceiver selectivity are sufficient to provide adequate attenuation to Range 3 blocker.
In conclusion there is no need to modify Pinterferer, while the Finterferer is defined with FDL_Low=2570 MHz and FDL_High=2690 MHz.

With regards to filter attenuation filter vendor feedback to achieve the required attenuation (each provides different relative attenuation):

Table 6.30.5-1: Filter feedback on required shift to meet R3 blocker

	
	Relative attenuation provided
	Shift required to meet R3 blocker

	Vendor A
	4dB
	3.1 MHz (+2.5 of manufacturer variation) = 5.6 MHz

	Vendor B
	6.9dBtyp, 3dB_ETC
	6 MHz

	Vendor C
	2dB
	10 MHz

	Vendor D
	TBD
	20 MHz

	Average
	TBD
	10.4 MHz

	Proposal/SHIFT
	
	10 MHz


Looking at filter feedback, required shift is about 5.6-20 MHz. Average is about 10MHz. Proposal is 10MHz. 
The spec changes are provided here in Note 6 of the following table.

Table 6.30.5-2: 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 requirements in the respective subclauses 7.5.1A and 7.6.1.1A [2] shall be applied for carrier j.

NOTE 4:
RIB,c according to Table 7.3.1-1A [2] 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: -95 < f – FDL_Low ≤ -60 or 60 ≤ f – FDL_High < 85 . For Range 3 the following applies 1 ≤ f ≤ FDL_Low – 95 or FDL_High + 85 ≤ f ≤ 12750.


Note that blocking for 7+38 (with Pcell in a different band other than 7 and 38) is defined according to the frequency range defined by 2570-2690 MHz (B38+B7Rx). This means that in the scenario with devices operating in B7 single carrier or any other CA combination, except those with B38, the blocking requirements have been relaxed for the B7+B38 device, i.e. this may increase the risk of blocking in UE devices when operating in B7+B38 mode only. The potential performance degradation has not been evaluated. The use of a dedicated filter covering B38+B7Rx only range would provide better selectivity against blocking compared to a full wide B41 filter.

It is noted that power spectral density difference between downlink carriers on Band 7 and Band 38 is assumed to be within [6]dB. This is based on the assumption that Band 7 and Band 38 DL only signals are received using a single filter, and therefore PSD difference between bands should be within a certain amount of dB the transceiver can handle. This amount is estimated as [6]dB. This is based on demodulation requirements where PSD difference for equal channel BW between Pcell and Scell is 6dB as it can be seen below:

Table 6.30.5-3: PSD difference between Pcell and Scell

	Test Number
	Bandwidth (MHz)
	Reference channel
	Power at antenna port (dBm/15KHz)
	Reference value

Fraction of Maximum

Throughput (%)
	UE Category

	
	PCell
	SCell
	PCell
	SCell
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 for Scell
	PCell
	SCell
	

	1
	20
	20
	R.49 TDD
	NA
	-85
	-79
	85
	NA
	≥5

	2
	20
	15
	NA
	R.49-1 TDD
	-79
	[-85.8]
	NA
	85
	≥5

	NOTE 1: 
The OCNG pattern for PCell is used to fill the control channel. The OCNG pattern for SCell is used to fill the control channel and PDSCH.

NOTE 2: 
The applicability of requirements for different CA configurations and bandwidth combination sets is defined in 8.1.2.3 [2].


omitted text
6.38
Band 3, Band 7 and Band 38

6.38.1 
Operating bands for CA

Table 6.38.1-1: 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_3-7-38
	3
	1710 MHz
	–
	1785 MHz
	1805 MHz
	–
	1880 MHz
	FDD

	
	7
	2500 MHz
	–
	2570 MHz
	2620 MHz
	–
	2690 MHz
	

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


6.38.2
Channel bandwidths per operating band for CA

Table 6.38.2-1: 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_3A-7A-38A
	-
	3
	
	
	Yes
	Yes
	Yes
	Yes
	60
	0

	
	
	7
	
	
	
	Yes
	Yes
	Yes
	
	

	
	
	38
	
	
	Yes
	Yes
	Yes
	Yes
	
	


NOTE:    UL carrier shall be supported in Band 3 only.
6.38.3
Co-existence studies

The 3rd order IMD products caused in the BS by transmitting of Band 3, Band 7 and Band 38 DL carriers (i.e. 3DL CA with one component carrier in each band) can be calculated as shown in Table 6.38.3-1 below:
Table 6.38.3-1: Band 3, Band 7 and Band 38 DL 3rd order IMD products

	BS DL carriers
	f1-low
	f1-high
	f2-low
	f2-high
	f3-low
	f3-high

	DL frequency (MHz)
	1805
	1880
	2570
	2620
	2620
	2690

	3rd order IMD products 
	(f1-low + f2-low – f3-high)
	(f1-high + f2-high – f3-low)

	IMD frequency limits (MHz)
	1685
	1880

	3rd order IMD products 
	(f1-low + f3-low – f2-high)
	(f1-high + f3-high – f2-low)

	IMD frequency limits (MHz)
	1805
	2000

	3rd order IMD products 
	(f2-low + f3-low – f1-high)
	(f2-high + f3-high – f1-low)

	IMD frequency limits (MHz)
	3310
	3505

	3rd order IMD products 
	(f1-low + f2-low + f3-low)
	(f1-high + f2-high + f3-high)

	IMD frequency limits (MHz)
	6995
	7190


It can be seen from Table 6.38.3-1 that in addition to the impacts of harmonics and IMD products from the constituent 2DL CA configurations, the 3rd order IMD products supporting 3 DL CA of Band (3 + 7 + 38) may fall into the BS receive band of Bands 1, 2, 3, 4, 9, 10, 22, 25, 33, 35-37, 39 and 42. Bands 2, 4, 9, 10, 22, 25, 35-37 and 39 are not intended for use in the same geographical area as Bands 3, 7 and 38.

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 IMD interference generated within the Bands 1, 3, 33 and 42 receiver would be well below the receiver noise floor eliminating the possibility of receiver desensitization, provided that Bands 3 + 7 + 38 BS transmitter does not share the same antenna with Bands 1, 3, 33 and 42 BS receiver.

Therefore, it is recommended that Bands 3 + 7 + 38 BS transmitter should not share the same antenna with Bands 1, 3, 33 and 42 BS receiver to prevent BS receiver desensitization, unless the antenna path meets very stringent 3rd order PIM specification so that the PIM will not cause Band 1, 3, 33 and 42 BS receiver desensitization. 

Table 6.38.3-2 shows the second and third order UL harmonics for band 3. It can be seen from Table 6.38.3-2 that 3rd harmonics caused by band 3 UE transmitter may fall to band 42.

Table 6.38.3-2: Band 3 UL harmonics

	UE UL carriers
	fx_low
	fx_high

	UL frequency (MHz)
	1710
	1785

	2nd harmonics frequency limits
	2*fx_low
	2*fx_high

	2nd harmonics frequency limits (MHz) 
	3420
	3570

	3rd harmonics frequency limits
	3*fx_low
	3*fx_high


	3rd harmonics frequency limits (MHz)
	5130
	5355


6.38.4
ΔTIB,c and ΔRIB,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 6.38.4-1 and 6.38.4-2 respectively.

Table 6.38.4-1: ΔTIB,c for 3DLs aggregation
	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c [dB]

	CA_3A-7A-38A
	3
	0.5

	
	7
	0.5

	
	38
	0.5

	Note:
 For this Inter-band CA Configuration Pcell is in Band 3 only.


Table 6.38.4-2: ΔRIB,c for 3DLs aggregation

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

	CA_3A-7A-38A
	3
	0

	
	7
	0

	
	38
	[0.2]


6.38.5 
MSD calculations

Since B41 filter is assumed, the following are the assumptions for MSD calculation:

Table 6.38.5-1: Assumptions for MSD calculation

	
	2570-2690MHz

	B41 IL ETC
	3.3

	B41 Att@B3Tx
	26

	B41 Att@B3Rx
	22

	Diplexer Att@B3Tx
	15

	Diplexer Att@B3Rx
	16

	Diplexer Att@B41
	15

	Diplexer IL
	0.9

	DUP B3 Tx rejection @ B41(dB)
	31 (but 40 can be considered)

	DUP B3 Rx rejection @ B41 (dB)
	42

	Antenna isolation
	[10-20]

	B41 switch
	0.5


The resulting reference sensitivity is defined in Table 6.38.5-2. In consequence, 

Table 6.38.5-2: Reference sensitivity including MSD

	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-38A
	3
	
	
	-97 
	-94
	-92.2
	-91
	FDD
	3

	
	7
	
	
	[-93.8]
	[-91.2]
	[-89.7]
	[-88.6]
	FDD
	

	
	38
	
	
	[-93.8]
	[-91.2]
	[-89.7]
	[-88.6]
	TDD
	

	NOTE:   The antenna isolation for MSD calculation is assumed as 10 dB. For conducted mode REFSENS test such antenna isolation is not observed as the antennas are disconnected. Additionally antenna isolation assumption is under discussion depending on the frequency range


6.38.6 
Out-of-Band blocking 

Since B41 filter is assumed, Out-of-Band blocking need to be verified when Band 41 is in use. The range of frequencies at which OOB requirements shall be met is depicted in Figure 6.38.6-1.
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Figure 6.38.6-1: Reference sensitivity including MSD

One can see that on the right hand side of the figure, i.e. frequency range from 2690 MHz onwards, the in-band, Region 1, Region 2 and Region 3 interferers are equivalent between Band 41 band, and equivalent to Band 38+7Rx. So for this side, the use of Band 41 filter is equivalent to use a dedicated filter covering only Band 38+7Rx.

For the left hand side of the figure above, one could see that there may be some differences in blockers for Band 38+Band7Rx and Band 41, however the following is noted:

· Range 2 and Range 1 blockers for Band 38 or Band83+7Rx show up in the pass band of the Band 41, and in this case filter cannot provide any filter attenuation. However, Range 2 and Range 1 blockers are 13dB and 29dB lower than Range 1, and according to filter vendor feedback, selectivity of transceiver can provide sufficient attenuation and meet the requirement. Examples of this are when Band 41 filter is used to pass Band 38 requirements, or when no Rx filtering is used to meet Band 38 requirements.

· Filter attenuation and transceiver selectivity should be studied to see if Range 3 blocker requirement is met

· So it is concluded that OOB blocking:

· is defined based on 2570-2690 MHz range (B38+B7Rx range);
· there is no need to change out of band blocking requirements for R1 and R2;
· there is no need to modify R3 from 2690 upwards;
· Regarding Range 3 (2570-85=2485 MHz): Feedback from filter vendors show that single digit attenuation from Band 41 filter together with transceiver selectivity are sufficient to provide adequate attenuation to Range 3 blocker.
In conclusion there is no need to modify Pinterferer, while the Finterferer is defined with FDL_Low=2570 MHz and FDL_High=2690 MHz.

With regards to filter attenuation filter vendor feedback to achieve the required attenuation (each provides different relative attenuation):

Table 6.38.6-1: Filter feedback on required shift to meet R3 blocker

	
	Relative attenuation provided
	Shift required to meet R3 blocker

	Vendor A
	4 dB
	3.1 MHz (+2.5 of manufacturer variation) = 5.6 MHz

	Vendor B
	6.9 dBtyp, 3 dB_ETC
	6 MHz

	Vendor C
	2 dB
	10 MHz

	Vendor D
	TBD
	20 MHz

	Average
	TBD
	10.4 MHz

	Proposal/SHIFT
	
	10 MHz


Looking at filter feedback, required shift is about 5.6-20 MHz. Average is about 10 MHz. Proposal is 10 MHz. 
The spec changes are provided here in note 6 of the following table.

Table 6.38.6-2: 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 requirements in the respective subclauses 7.5.1A and 7.6.1.1A [2] shall be applied for carrier j.

NOTE 4:
RIB,c according to Table 7.3.1-1A [2] 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: -95 < f – FDL_Low ≤ -60 or 60 ≤ f – FDL_High < 85 . For Range 3 the following applies 1 ≤ f ≤ FDL_Low – 95 or FDL_High + 85 ≤ f ≤ 12750.


Note that blocking for 7+38 (with Pcell in a different band other than 7 and 38) is defined according to the frequency range defined by 2570-2690MHz (B38+B7_Rx). This means that in the scenario with devices operating in B7 single carrier or any other CA combination, except those with B38, the blocking requirements have been relaxed for the B7+B38 device, i.e. this may increase the risk of blocking in UE devices when operating in B7+B38 mode only. The potential performance degradation has not been evaluated. The use of a dedicated filter covering B38+B7Rx only range would provide better selectivity against blocking compared to a full wide B41 filter.

It is noted that power spectral density difference between downlink carriers on Band 7 and Band 38 is assumed to be within 6dB. This is based on the assumption that Band 7 and Band 38 DL only signals are received using a single filter, and therefore PSD difference between bands should be within a certain amount of dB the transceiver can handle. This amount is estimated as 6dB. This is based on demodulation requirements where PSD difference for equal channel BW between Pcell and Scell is 6dB as it can be seen below:

Table 6.38.6-3: PSD difference between Pcell and Scell

	Test Number
	Bandwidth (MHz)
	Reference channel
	Power at antenna port (dBm/15KHz)
	Reference value

Fraction of Maximum

Throughput (%)
	UE Category

	
	PCell
	SCell
	PCell
	SCell
	
[image: image5.wmf]PCell

s

E

_

ˆ

 for PCell
	
[image: image6.wmf]SCell

s

E

_

ˆ

 for Scell
	PCell
	SCell
	

	1
	20
	20
	R.49 TDD
	NA
	-85
	-79
	85
	NA
	≥5

	2
	20
	15
	NA
	R.49-1 TDD
	-79
	[-85.8]
	NA
	85
	≥5

	NOTE 1: 
The OCNG pattern for PCell is used to fill the control channel. The OCNG pattern for SCell is used to fill the control channel and PDSCH.

NOTE 2: 
The applicability of requirements for different CA configurations and bandwidth combination sets is defined in 8.1.2.3 [2].
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