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1
Introduction
This document discusses the remaining specification changes to finalize aggregation of 3+7+38.
This proposal is in line to the agreed way forward in [5].
2
Discussion
For the analysis of insertion loss the architecture agreed in [5] is considered, i.e. triplexer/diplexer architecture for aggregating Band 3 and 7+38, considering that Band 7 and Band 38 is covered by single filter, Band 41 type.

In this contribution we have assumed a full Band 41 filter, and focused the insertion loss analysis as per agreement in [5], i.e. focusing on 2570-2690MHz range.
In consequence:

1. From [6], the IL that the Band 41 presents in the 2570-2690MHz range is about 0.6dB lower than if the whole Band 41 range was to be considered, for a full B41 filter
2. The assumption is that a B41 filter is used to derive the requirements, however it is noted that in practice, Band 41 filter will be used only for global devices targeting a single operator located in Region 2 aiming to allow full intraband CA. This results in that B41 filter will unlikely be used, and rather a dedicated filter will be used for regions 1 and 3. Especially noted operators in Region 3, unless affected by global devices targeting specific operator in Region 2, they will likely receive not full B41 implementation. It is recommended the above is captured in the specification for information

3. As a result, refsens for B7 and B38, would now assume B41 refsens. As per [3], difference in insertion loss due to B41 and B38 filter is 1dB. As per bullet 1 above, then the absolute difference between B38, and B41 in the 2570-2690MHz frequency range would be about 0.4dB in absolute terms. This difference is due to the assumption of the new RF path when receiving through B41 filter compared to B38 filter. The framework calls for 0dB in deltaR considering margins in refsens for B41, nonetheless these absolute 0.4dB would be an extra IL. Applying shared pain approach, this would result in 0.2dB in deltaR.
Considering the above, and that this is a H+H combination with no harmonic trap filter being assumed as per the agreement in [5], the following are the proposed delta

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

	CA_3A-7A-38A
	3
	0.5

	
	7
	0.5

	
	38
	0.5


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

	CA_3A-7A-38A
	3
	0

	
	7
	0

	
	38
	[0.2]


With regards to MSD, it is expected that when Band 3 is transmitting, and depending on the assumptions on the attenuation of Band 41 filter, and Band 3 duplex filter. Proposed assumptions are covered in [6].

	
	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
	20

	B41 switch
	0.5


In consequence, 

	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
	
	
	TBD
	TBD
	TBD
	TBD
	FDD
	

	
	38
	
	
	TBD
	TBD
	TBD
	TBD
	TDD
	

	


For Out of Band Blocking,

The following represents the analysis of the three tests for OOB blocking
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One can see that on the right hand side of the figure, i.e. frequency range from 2690MHz onwards, the in-band, Region 1, Region 2 and Region 3 interferers are equivalent between Band 41 band, and equivalent to Band38+7Rx. So for this side, the use of Band 41 filter is equivalent to use a dedicated filter covering only Band38+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 3 blocker for Band 38 or Band 38+7Rx needs help from Band 41 filter to attenuate blocker. Current Band 41 filter can provide single digit attenuation that together with transceiver selectivity the requirement can be met according to filter vendor feedback
· 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

In consequence it is proposed no changes to OOB blocking requirements, and so OOB is defined according to the frequency range defined by Band 38+7Rx, i.e. 2570-2690MHz.
3
Conclusion
This contribution has proposed relaxations for CA_3A-7A-38A, MSD principles to calculate final MSD, as well as a proposal for Out of Band Blocking.
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6.37
Band 3, Band 7 and Band 38

6.37.1 
Operating bands for CA
Table 6.37.1-1: 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_3A-7A-38A
	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


6.37.2
Channel bandwidths per operating band for CA
Table 6.37.2-1: 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.
6.37.3
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 6.37.3-1 below:
Table 6.37.3-1: 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 6.37.3-1 that in addition to the impacts of harmonics and IMD products from the constituent 2DL CA configurations, no other 3rd order IMD products supporting 3 DL CA of Band (3 + 7 + 38) may fall into the BS receive band. 

Table 6.37.3-2 shows the second and third order UL harmonics for band 3. It can be seen from Table 6.37.3-2 that 3rd harmonics caused by band 3 UE transmitter do not fall into own receive band for the UE side.
Table 6.37.3-2: 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


6.37.4
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 6.37.4-1 and 6.37.4-2 respectively.
Table 6.37.4-1: ΔTIB,c for 3DL aggregation
	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c [dB]

	CA_3A-7A-38A
	3
	0.5

	
	7
	0.5

	
	38
	0.5


Table 6.37.4-2: ΔRIB,c for 3DL aggregation
	Inter-band CA Configuration
	E-UTRA Band
	ΔRIB,c [dB]

	CA_3A-7A-38A
	3
	0

	
	7
	0

	
	38
	[0.2]


6.37.5
MSD calculations

Since B41 filter is assumed, the following are the assumptions for MSD calculation:
Table 6.37.5-1: 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
	20

	B41 switch
	0.5


The resulting reference sensitivity is defined in Table 6.37.5-2.
Table 6.37.5-2: 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
	
	
	TBD
	TBD
	TBD
	TBD
	FDD
	

	
	38
	
	
	TBD
	TBD
	TBD
	TBD
	TDD
	

	


6.37.6
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 6.37.6-1.
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Figure 6.37.6-1: Reference sensitivity including MSD
One can see that on the right hand side of the figure, i.e. frequency range from 2690MHz onwards, the in-band, Region 1, Region 2 and Region 3 interferers are equivalent between Band 41 band, and equivalent to Band38+7Rx. So for this side, the use of Band 41 filter is equivalent to use a dedicated filter covering only Band38+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 3 blocker for Band 38 or Band 38+7Rx needs help from Band 41 filter to attenuate blocker. Current Band 41 filter can provide single digit attenuation that together with transceiver selectivity the requirement can be met according to filter vendor feedback

· 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
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