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1
Introduction
The TDD-FDD CA WID was updated in [1]. In the WID, a number of band combinations has been agreed to be included in the WI description. Band 1+41 combination is one of the proposed band combinations. In this contribution, we present BS harmonics analysis for band 1 and band 41 combinations for TDD-FDD CA.


2
Discussion

According offline discussions, the TR for TDD-FDD CA would be in TR36.851, thus, we propose relevant texts for CA_1A-41A in this contribution.
3
Conclusion

We propose to accept these texts for the TR in 36.851.

4
References

[1] RP-140261, Updated WID: LTE TDD-FDD joint operation including Carrier Aggregation, Nokia Corporation, NSN, et al
[2] R4-140241, “WF on handling TDD-FDD CA sample bands in Rel-12”, from Prague meeting
<< Unchanged sections omitted >>
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7.2         Band combination specific part
7.2.1     LTE Advanced Carrier Aggregation of Band 1 and Band 41
Table 7.2.1-1: 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
	Channel BW MHz
	UE receive / BS transmit
	Channel BW MHz
	

	
	
	FUL_low  –  FUL_high 
	
	FDL_low  –  FDL_high 
	
	

	CA_1-41
	1
	1920 MHz
	–
	1980 MHz
	5,10,15,20
	2110 MHz
	–
	2170 MHz
	5,10,15,20
	FDD

	
	41
	2496 MHz
	–
	2690 MHz
	5,10,15,20
	2496 MHz
	–
	2690 MHz
	5,10,15,20
	TDD


7.2.1.1 List of specific combination issues
7.2.1.1.1             Channel bandwidths per operating band for CA
Table 7.2.1.1.1-1: 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_1A-41A
	1
	
	
	Yes
	Yes
	Yes
	Yes

	
	41
	
	
	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.
7.2.1.1.2             Co-existence studies for CA_1-41
Table 7.2.1.1.2-1gives the intermodulation products for band 1 + band 41 CA with 2 DLs. For the IMD analysis the maximum transmission as defined in table 7.2.1.1.1-1 is considered. None of the harmonics of one band fall into the receive band of the other. 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 may fall into BS receive band 31. The 3rd order IMD products may fall into BS receive bands of 1, 3, 4, 7, 9, 10, 23, 24, 30, 33, 34, 36, 37, 38, 39, 40 and 41. However, when the impact of maximum bandwidth is considered, the 3rd order IMD products do not fall into the BS receive of Band 1, 23, 30, 33, 34, 36, 37, 39, 40.  
It should be noted that Bands 4, 7, 10, 24, 31 and 38 are not intended for use in the same geographical area as Band 1 and Band 41. This leaves bands 3, 9 and 41 to consider for IMD products.
Currently Bands 3, and 9 are used in the same geographical area as Bands 1 and 41. It is recommended that Bands 1 and 41 BS transmitters do not share the same antenna with Band 3 or 9 BS receivers so that the antenna PIM will not cause Band 3 or 9 BS receiver desensitization. A TDD BS cannot transmit and receive simultaneously in a single band so the own B41 receiver is protected. However, it is not recommended that different band 41 operators share the same antenna as a Band 1 transmitter unless the operation is synchronized.
Table 7.2.1.1.2-1: 2DLs B1 + B41 harmonics and IMD products frequency limits  
	DL Frequency
	f1_low
	f1_high
	f2_low
	f2_high

	
	2110
	2170
	2496
	2690

	2nd order harmonics
	4220
	4340
	4992
	5380

	3rd order harmonics
	6330
	6510
	7488
	8070

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

	
	326
	580
	4606
	4860

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

	
	1530
	1844
	2822
	3270

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

	
	6716
	7030
	7102
	7550

	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|

	
	1916
	2364
	2436
	2750

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

	
	2090
	2190
	2476
	2710
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