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1
Introduction

A new WI on B2+B40 2DL TDD-FDD is approved in [1]. In this contribution, we provide a TP for CA_20A-40A where we provide channel bandwidth combinations, transmitter and receiver insertion losses, etc. The specific relaxation values such as ΔTIB,c and ΔRIB,c are left for FFS. 

2
Discussion
According to our understanding in Rel-13, the TR for TDD-FDD CA would be in TR36.8xx (i.e. Rel 13 2DL CA TR), thus, we propose relevant texts for CA_20A-40A in this contribution.
3
Conclusion
We propose to accept these texts for the TR in 36.8xx.
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X
LTE Advanced Carrier Aggregation (2DL/1UL) of Band 20 and Band 40
Table X-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
	Channel BW MHz
	UE receive / BS transmit
	Channel BW MHz
	

	
	
	FUL_low  –  FUL_high 
	
	FDL_low  –  FDL_high 
	
	

	CA_20-40
	20
	832 MHz
	–
	862 MHz
	5,10,15,20
	791 MHz
	–
	821 MHz
	5,10,15,20
	FDD

	
	40
	2300 MHz
	–
	2400 MHz
	5,10,15,20
	2300 MHz
	–
	2400 MHz
	5,10,15,20
	TDD


X.1
List of specific combination issues
This is an A2 combination, i.e. L-H band combination with harmonic relationship, thus MSD may be needed.
X.1.1
Channel bandwidths per operating band for CA
Table X.1.1-1: 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-40A
	20
	
	
	Yes
	Yes
	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 [4] when operating in single carrier mode.
X.1.2
Co-existence studies for CA_20-40
Table X.1.2-1 gives the intermodulation products for band 20 + band 40 CA with 2 DLs. For the IMD analysis the maximum transmission as defined in table X.1.1-1 is considered. The 3rd order harmonics of DL B20 signal falls into the upper part of B40 receiver, (i.e. between 2373-2400MHz ranges) and also in band 24. Besides, 3rd order IMD products of IMD frequency limits from B20 DL signals also fall in first 9MHz of B20 UL receiver. The intermodulation products generated by two operating bands do not impact the own receiver since TDD BS cannot transmit and receive simultaneously in a single band.

It can be seen in the table that 2nd order IMD products does not fall into any of the BS receive bands. The 3rd order IMD products may fall into BS receive bands of 5, 6, 12, 13, 14, 17, 18, 19, 26, 27, 28, 30, 43 and 44. However, when the impact of maximum bandwidth is considered, the 3rd order IMD products do not fall into the BS receive of Band 12, 17, and 28.  

It should be noted that Bands 6, 12, 14, 17, 18, 19, 24, 27, 30 and 44 are not intended for use in the same geographical area as Band 20 and Band 40. This leaves bands 5, 13, 26, 28 and 43 to consider for IMD products.

Currently Bands 5 and 13 is used in the same geographical area as Bands 20 and 40. It is recommended that Bands 20 and 40 BS transmitters do not share the same antenna with Band 5 and 13 BS receivers so that the antenna PIM will not cause Band 5 and Band 13 BS receiver desensitization. Till now, there are no deployment of band 26 and band 28 in the same geographical area as band 20 and band 40. A TDD BS cannot transmit and receive simultaneously in a single band so the own B40 receiver is protected. 

Table X.1.2-1: 2DLs B20 + B40 harmonics and IMD products frequency limits
	BS DL carriers
	f1_low
	f1_high
	f2_low
	f2_high

	DL frequency (MHz)
	791
	821
	2300
	2400

	2nd order harmonics frequency range (MHz)
	1582
	1642
	4600
	4800

	3rd order harmonics frequency range (MHz)
	2373
	2463
	6900
	7200

	2nd order IMD products
	|f2_low – f1_high|
	|f2_high – f1_low|
	|f2_low + f1_low|
	|f2_high + f1_high|

	IMD frequency limits (MHz)
	1479
	1609
	3091
	3221

	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)
	658
	818
	3779
	4009

	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)
	3882
	4042
	5391
	5621

	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)
	691
	921
	2270
	2430

	3rd order IMD products (with maximum channel bandwidth)
	|f1_low – max BW f2|
	|f1_high + max BW f2|
	|f2_low – max BW f1|
	|f2_high + max BW f1|

	IMD frequency limits (MHz)
	771
	841
	2280
	2420


Table X.1.2-2 gives the intermodulation products for band 20+ band 40 CA with 1UL. The 3rd intermodulation product related to band 20 falls into band 41. However, band 41 is not used in the same geographical area where both band 20 and band 40 are in use.   
Table X.1.2-2: 1UL B20 + B40 harmonic products 

	UE UL carriers
	f1_low
	f1_high
	f2_low
	f2_high

	UL frequency (MHz)
	832
	862
	2300
	2400

	2nd order harmonics frequency range (MHz)
	1664 to 1724
	4600 to 4800

	3rd order harmonics frequency range (MHz)
	2496 to 2586
	6900 to 7200


X.1.3

B20 UE receiver harmonic mixing problem

This CA combination is associated with an undesired property that the B40 UL carrier can align with 3rd order harmonic of B20 DL carrier, as shown in Table X.1.3-1, which could potentially cause B20 desensitization problem if simultaneous Tx/Rx would be operated, due to the known harmonic mixing problem in typical receiver design.

Table X.1.3-1 B20 DL and B40 UL harmonic relation
	 
	B20 DL
	B20 DL x3 
	B40

	Range (MHz)
	791 - 821
	2373 - 2463
	2300 - 2400


Using the commonly adopted L/H band UE reference architecture, as shown in Figure X.1.3-1, the B40 UL power at B20 LNA input is estimated to be around -33 dBm. Considering that a typical receiver path (excluding off-chip filters) 3rd order harmonic rejection performance would not be better than 20 dB (which includes 9-dB rejection from switching mixer and less than 10 dB from matching selectivity), the desensitization level is expected to be more than 50 dB which can virtually nullify the receiver function. On the other hand, if a transceiver could provide up to 20-dB 3rd order harmonic rejection, to avoid self-desensitization, the isolation from B40 PA output to B20 LNA input shall still be better than 100 dB, which likely cannot be achieved even with additional bandpass filters cascaded before LNA.
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Figure X.1.3-1 UE reference architecture for self-desensitization analysis
Although adding bandpass filters can help reduce desensitization level, it will also introduce additional insertion loss to B20 receiver, yet the MSD is expected to be still higher than 20 dB due to finite PCB isolation. Therefore, it is suggested network to avoid simultaneous Tx/Rx operation when the B40 UL and B20 DL 3rd harmonic alignment condition occurs.

X.1.4
∆TIB and ∆RIB values
For two simultaneous DLs and one UL the (TIB,c and (RIB values are shown in table X.1.4-1, and in table X.1.4-2:

Table X.1.4-1: ΔTIB,c
	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c  [dB]

	CA_20A-40A
	20
	TBD

	
	40
	TBD


Table X.1.4-2: ΔRIB,c
	Inter-band CA Configuration
	E-UTRA Band
	ΔRIB  [dB]

	CA_20A-40A
	20
	TBD

	
	40
	TBD


X.1.5
MSD
<Text to be added>
<< End of changed sections >>
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