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1 Introduction

In RAN#68, new WI was approved [1] and it includes work for inter-band 2DL CA of B28 + B41.  In this contribution, we propose to introduce co-existence studies for CA_B28+B41 into TR36.852-13.
2 Proposal
We propose to approve TP described in section 4.
3 Analysis
For inter-band CA including Band 41, way forward was approved in [2] and some special considerations might be required for CA_28A-41A and CA_28A-41C.  However, in [2], it was also observed that;

<Start of Extract from R4-151188>
· #3: For B41 paired with any low band, no additional relaxation is required except when there is harmonic problem.
<End of Extract from R4-151188>
Thus, we believe that no special consideration on MSD is needed for CA_28A-41A and CA_28A-41C but we also welcome other views.
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6.1.X
LTE Advanced Carrier Aggregation (2DL/1UL) of Band 28 and Band 41
Table 6.1.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_28-41
	28
	703 MHz
	–
	748 MHz
	5,10,15,20
	758 MHz
	–
	803 MHz
	5,10,15,20
	FDD

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


6.1.X.1
List of specific combination issues

This is an A1 combination, i.e. L-H band combination without harmonic relationship, thus generally speaking MSD is not be needed.  As approved in [7], some special considerations might be needed since this combination includes Band 41 paired with FDD band.
6.1.X.1.1
Channel bandwidths per operating band for CA

Table 6.1.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
	Maximum aggregated bandwidth

[MHz]
	Bandwidth combination set

	CA_28A-41A
	28
	
	
	Yes
	Yes
	
	
	30
	0

	
	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.
6.1.X.1.2
Co-existence studies for CA_28-41
Table 6.1.X.1.2-1 gives the intermodulation products for Band 28 + Band 41 CA with 1UL. It can be seen that the harmonics of Band 28 carriers cannot interfere with the DL of Band 41. Hence CA_28A-41A belongs to inter-band carrier aggregation scenario of Class A1.  

Table 6.1.X.1.2-1: 1UL B28 + B41 harmonic products 

	UE UL carriers
	f1_low
	f1_high
	f2_low
	f2_high

	UL frequency (MHz)
	703
	748
	2496
	2690

	2nd order harmonics frequency range (MHz)
	1406 to 1496
	4992 to 5380

	3rd order harmonics frequency range (MHz)
	2109 to 2244
	7488 to 8070

	4th order harmonics frequency range (MHz)
	2812 to 2992
	9984 to 10760

	5th order harmonics frequency range (MHz)
	3515 to 3740
	12480 to 13450


Table 6.1.X.1.2-2 gives the harmonics and inter-modulation products for Band 28 + Band 41 CA with 2 DLs. None of the harmonic of one band fall into the own receive bands but may fall into Band 30 and 40. 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 bands of 1, 2, 3, 4, 9, 10, 22, 25, 33, 35, 36, 37 39 and 42. It should be noted that bands 2, 4, 10, and 25 are not intended for use in the same geographical area as Band 28 and Band 41. This leaves bands 1, 3, 9, 22, unsynchronized 33, unsynchronized 35, unsynchronized 36 unsynchronized 37, unsynchronized 39 and unsynchronized 42 to consider for 2nd IMD products.
The 3rd order IMD products may fall into BS receive bands of 5, 6, 7, 8, 12, 13, 14, 17, 18, 19, 20, 26, 27, 28, 38, 41 and 44. However, when the impact of maximum bandwidth is considered, the 3rd order IMD products do not fall into the BS receive of bands 5, 6, 12, 17, 19 and 20. In addition, it should be noted that bands 13, 14 and 27 are not intended for use in the same geographical area as Band 28 and Band 41. This leaves bands 7, 8, 18, 26, 28, 38, 41 and 44 to consider for 3rd IMD products. 
Considering TDD BS cannot transmit and receive simultaneously in a single band, the own B41 receiver could be protected. 

It is recommended that Bands 28 and 41 BS transmitters should not share the same antenna with Band 1, 3, 7, 8, 9, 18, 22, 26, 28, unsynchronized 33, unsynchronized 35, unsynchronized 36, unsynchronized 37, unsynchronized 38, unsynchronized 39, unsynchronized 42 and unsynchronized 44 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. Note that antenna sharing may be allowed as the state-of-the-art continues to evolve in the future.
Table 6.1.X.1.2-2: 2DLs B28 + B41 harmonics and IMD products frequency limits  

	DL Frequency
	f1_low
	f1_high
	f2_low
	f2_high

	
	758
	803
	2496
	2690

	2nd order harmonics
	1516
	1606
	4992
	5380

	3rd order harmonics
	2274
	2409
	7488
	8070

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

	
	1693
	1932
	3254
	3493

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

	
	890
	1174
	4189
	4622

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

	
	4012
	4296
	5750
	6183

	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)

	
	564
	997
	2451
	2735

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

	
	738
	823
	2486
	2700


6.1.X.1.4
∆TIB and ∆RIB values
For two simultaneous DLs and one UL the (TIB,c and (RIB values are shown in table 6.1.X.1.4-1, and in table 6.1.X.1.4-2:

Table 6.1.X.1.4-1: ΔTIB,c
	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c  [dB]

	CA_28A-41A
	28
	TBD

	
	41
	TBD


Table 6.1.X.1.4-2: ΔRIB,c
	Inter-band CA Configuration
	E-UTRA Band
	ΔRIB  [dB]

	CA_28A-41A
	28
	TBD

	
	41
	TBD
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