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Introduction
During TSG RAN#77, new work item for up to 4UL CA with Band 41 and Band 42 was approved [1].  TR number for this work item was assigned as TR36.715-04-04 and ver 0.0.1 of draft TR skeleton was approved in RAN4#84-bis [2].  This contribution intends to capture UE RF requirements for UL CA more than 2CCs into TR.
Proposal
It is proposed to approve TP described in section 4.

Reference
· [1]	RP-172030, “New WID on LTE Advanced Inter-band Carrier Aggregation (4DL/4UL) of Band 41C and Band 42C”, KDDI, et al.
· [2] R4-1710274, “Draft skeleton: TR36.715-04-04”, KDDI
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6.3	UE characteristic
6.3.1	Co-existence studies
As listed in sub-clause 5.1, the scope of this technical report is as following three combinations;
i. 2 contiguous CCs in Band 41 + 2 contiguous CCs in Band 42 (CA_41C-42C)
ii. 1 CC in Band 41 + 2 contiguous CCs in Band 42 (CA_41A-42C)
iii. 2 contiguous CCs in Band 41 + 1 CC in Band 42 (CA_41C-42C)

Table 6.3.1-1 lists co-existence studies of inter-band up to 4 uplink carrier aggregation with Band 41 and Band 42.  It should be noted that co-existence studies for 3 uplink carrier aggregation combinations are omitted in this technical report because difference between three component carriers and four component carriers is minimal.  Only difference could be found in some of 3rd IMD components, which are calculated by equations of “(fx_low – max BW fy) - (fx_high + max BW fy)” and “(fy_low – max BW fx) - (fy_high – max BW fx)”.  Even if results themselves are different between 3UL and 4UL, 3 components’ results are comprehensive in studies of 4 UL.  Therefore, there is no need to capture co-existence studies with 3 component carriers in this technical report.
Table 6.3.1-1: Band 41 and Band 42 UL harmonics and IMD products
	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency (MHz)
	2496
	2690
	3400
	3600

	2nd harmonics frequency limits
	2*fx_low
	2*fx_high
	2* fy_low
	2* fy_high

	2nd harmonics frequency limits (MHz) 
	4992 – 5380
	6800 – 7200

	3rd harmonics frequency limits
	3*fx_low
	3*fx_high
	3* fy_low
	3* fy_high

	3rd harmonics frequency limits (MHz)
	7488 – 8070
	10200 – 10800

	2nd order IMD products
	|fy_low – fx_high|
	|fy_high – fx_low|
	|fy_low + fx_low|
	|fy_high + fx_high|

	IMD frequency limits (MHz)
	710 – 1104
	5896 – 6290

	Two-tone 3rd order IMD products
	|2*fx_low – fy_high|
	|2*fx_high – fy_low|
	|2*fy_low – fx_high|
	|2*fy_high – fx_low|

	IMD frequency limits (MHz)
	1392 – 1980
	4110 – 4704

	Two-tone 3rd order IMD products
	|2*fx_low + fy_low|
	|2*fx_high + fy_high|
	|2*fy_low + fx_low|
	|2*fy_high + fx_high|

	IMD frequency limits (MHz)
	8392 – 8980
	9296 – 9890

	Two-tone 3rd order IMD products
	(fx_low – max BW fy)
	(fx_high + max BW fy)
	(fy_low – max BW fx)
	(fy_high + max BW fx)

	IMD frequency limits (MHz)
	2456 – 2730
	3360 – 3640

	Two-tone 4th order IMD products
	|3*fx_low –1* fy_high|
	|3*fx_high – 1*fy_low|
	|3*fy_low – 1*fx_high|
	|3*fy_high – 1*fx_low|

	IMD frequency limits (MHz)
	3888 – 4670
	7510 – 8304

	Two-tone 4th order IMD products
	|2*fx_low –2* fy_high|
	|2*fx_high –2* fy_low|
	
	

	IMD frequency limits (MHz)
	1420 – 2208
	

	Two-tone 4th order IMD products
	|3*fx_low +1* fy_low|
	|3*fx_high + 1*fy_high|
	|3*fy_low + 1*fx_low|
	|3*fy_high + 1*fx_high|

	IMD frequency limits (MHz)
	10888 – 11670
	12696 – 13490

	Two-tone 4th order IMD products
	|2*fx_low +2* fy_low|
	|2*fx_high +2* fy_high|
	
	

	IMD frequency limits (MHz)
	11792 – 12580
	

	Two-tone 5th order IMD products
	|fx_low – 4*fy_high|
	|fx_high – 4*fy_low|
	|fy_low – 4*fx_high|
	|fy_high – 4*fx_low|

	IMD frequency limits (MHz)
	10904 – 11910
	6384 – 7360

	Two-tone 5th order IMD products
	|2*fx_low - 3*fy_high|
	|2*fx_high - 3*fy_low|
	|2*fy_low - 3*fx_high|
	|2*fy_high -3*fx_low|

	IMD frequency limits (MHz)
	4820 – 5808
	288 – 1270

	Two-tone 5th order IMD products
	|fx_low + 4*fy_low|
	|fx_high + 4*fy_high|
	|fy_low + 4*fx_low|
	|fy_high + 4*fx_high|

	IMD frequency limits (MHz)
	16096 – 17090
	13384 – 14360

	Two-tone 5th order IMD products
	|2*fx_low + 3*fy_low|
	|2*fx_high + 3*fy_high|
	|2*fy_low + 3*fx_low|
	|2*fy_high + 3*fx_high|

	IMD frequency limits (MHz)
	15192 – 16180
	14288 – 15270



Based on Table above, 3rd order IMD may fall into own Rx of band 41 and band 42 but as long as self-desense is concerned, there would be no problem since features in this technical report assumes non simultaneous Rx/Tx, i.e. Rx is not operated while Tx is active.
In addition, there are many possible fall-down into UE receive frequencies as below:
· 2nd harmonics: band 46,
· 2nd IMD: bands 5, 6, 8, 12, 13, 14, 17, 18, 19, 20, 26, 27, 28, 29, 44, 46, 67 and 68,
· 3rd IMD: bands 2, 3, 7, 9, 11, 21, 22, 24, 25, 30, 32, 33, 35, 36, 37, 38, 39, 40, 41, 42, 43, 45, 48, 50, 51, 69, 71, 72, 74, 75 and 76,
· 4th IMD: bands 1, 2, 3, 4, 9, 10, 11, 21, 23, 24, 25, 32, 33, 34, 35, 36, 37, 39, 45, 48, 50, 51, 65, 66 and 70, 74, 75 and 76,
· 5th IMD: bands 5, 6, 8, 12, 13, 14, 17, 18, 19, 20, 26, 27, 28, 29, 31, 44, 46, 67, 68, 71, and 72.

When more than 2UL inter-band carrier aggregation UE in Band 41 and Band 42 is operating with other systems such as Wi-Fi, Bluetooth and GNSS system, the harmonics and intermodulation products can have impact on these systems. Table 6.3.1-2 lists if up to 3rd order harmonics and IMD up to 5th order falls into one of these receiving bands.

Table 6.3.1-2: more than 2UL B41+B42 harmonic and IMD for ISM and GNSS bands
	Victim Systems
	Frequency range [MHz]
	Impact
	Regions
	Comments

	COMPASS
(Beidou)
	1559
	-
	1591
	YES
	
	IMD3, IMD4

	Galileo
	1559
	-
	1591
	YES
	
	IMD3, IMD4

	GLONASS
	1591
	-
	1610
	YES
	
	IMD3, IMD4

	GPS
	1563
	-
	1587
	YES
	
	IMD3, IMD4

	ISM band
 (2.4GHz)
	2400
	-
	2483.5
	YES
	US/Europe
	IMD3

	
	2400
	-
	2494
	YES
	Asia
	IMD3

	ISM band
 (5GHz)
	5150
	-
	5925
	YES
	US
	2nd harmonic, IMD2, IMD5

	
	5150
	-
	5350
	YES
	Europe
	2nd harmonic, IMD5

	
	5470
	-
	5725
	YES
	
	IMD5

	
	5150
	-
	5825
	YES
	Asia
	2nd harmonic, IMD5




6.3.2	∆TIB and ∆RIB values
Based on working assumption on UE perspective in sub-clause 5.3, same UE architecture which supports dual uplink carrier aggregation in Band 41 and Band 42 is applicable for features described in sub-clause 5.1.  Hence, completely same values for ∆TIB and ∆RIB shall apply for CA_41A-42C, CA_41C-42A and CA_41C-42C as well.

Table 6.3.2-1: TIB,c 
	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c  [dB] 


	CA_41A-42C
	41
	0.3

	
	42
	0.8

	CA_41C-42A
	41
	0.3

	
	42
	0.8

	CA_41C-42C
	41
	0.3

	
	42
	0.8

	Note: Only applicable for UE supporting inter-band carrier aggregation with uplink in two E-UTRA bands and without simultaneous Rx/Tx.



Table 6.3.2-2: RIB,c 
	Inter-band CA Configuration
	E-UTRA Band
	ΔRIB,c  [dB] 


	CA_41A-42C
	41
	0

	
	42
	0.5

	CA_41C-42A
	41
	0

	
	42
	0.5

	CA_41C-42C
	41
	0

	
	42
	0.5

	Note: Only applicable for UE supporting inter-band carrier aggregation with uplink in two E-UTRA bands and without simultaneous Rx/Tx.




6.3.3	Maximum Sensitivity Degradation (MSD)
As a general working assumption for features in this technical report, sub-clause 5.1 describes that synchronized operation between Band 41 and Band 42 shall be assumed.  Since both bands are operating bands with unpaired spectra, degradation caused by inter-modulation or harmonic distortions never occurs.  Hence, there is no need to specify MSD requirements for CA_41A-42C, CA_41C-42A or CA_41C-42C.


6.3.4	Spurious emission band UE co-existence for CA_41A-42C, CA_41C-42A or CA_41C-42C

This clause summarizes the requirements for the carrier aggregation configurations in this technical report for coexistence with protected bands.
NOTE:	For measurement conditions at the edge of each frequency range, the lowest frequency of the measurement position in each frequency range should be set at the lowest boundary of the frequency range plus MBW/2. The highest frequency of the measurement position in each frequency range should be set at the highest boundary of the frequency range minus MBW/2. MBW denotes the measurement bandwidth defined for the protected band. 
For inter-band carrier aggregation with the uplink assigned to E-UTRA bands 41 and 42 with 3 or 4 component carriers, the requirements in Table 6.3.4-1 apply on each component carrier with all component carriers are active. 
NOTE:	For inter-band carrier aggregation with uplink assigned to two E-UTRA bands 41 and 42 the requirements in Table 6.3.4-1 could be verified by measuring spurious emissions at the specific frequencies where second and third order intermodulation products generated by the two transmitted carriers can occur; in that case, the requirements for remaining applicable frequencies in Table 6.6.3.2A-0 would be considered to be verified by the measurements verifying the one uplink inter-band CA UE to UE co-existence requirements.
Table 6.3.4-1: Requirements for uplink inter-band carrier aggregation in Band 41 and Band 42 (two bands with three or four carriers)
	E-UTRA CA Configuration
	Spurious emission 

	
	Protected band
	Frequency range (MHz)
	Maximum Level (dBm)
	MBW (MHz)
	NOTE

	CA_41A-42C
	E-UTRA Band 1, 3, 5, 8, 26, 28, 33, 34, 39, 40, 44, 45, 50, 51, 65, 74
	FDL_low 
	-
	FDL_high
	-50
	1
	

	
	E-UTRA Band 9, 11, 18, 19, 21
	FDL_low
	-
	FDL_high
	-50
	1
	3

	
	Frequency range
	1839.9
	
	1879.9
	-50
	1
	3

	
	Frequency range
	1884.5
	
	1915.7
	-41
	0.3
	2, 3

	CA_41C-42A
	E-UTRA Band 1, 3, 5, 8, 26, 28, 33, 34, 39, 40, 44, 45, 50, 51, 65, 74
	FDL_low 
	-
	FDL_high
	-50
	1
	

	
	E-UTRA Band 9, 11, 18, 19, 21
	FDL_low
	-
	FDL_high
	-50
	1
	3

	
	Frequency range
	1839.9
	
	1879.9
	-50
	1
	3

	
	Frequency range
	1884.5
	
	1915.7
	-41
	0.3
	2, 3

	CA_41C-42C
	E-UTRA Band 1, 3, 5, 8, 26, 28, 33, 34, 39, 40, 44, 45, 50, 51, 65, 74
	FDL_low 
	-
	FDL_high
	-50
	1
	

	
	E-UTRA Band 9, 11, 18, 19, 21
	FDL_low
	-
	FDL_high
	-50
	1
	3

	
	Frequency range
	1839.9
	
	1879.9
	-50
	1
	3

	
	Frequency range
	1884.5
	
	1915.7
	-41
	0.3
	2, 3

	NOTE 1:	FDL_low and FDL_high refer to each E-UTRA frequency band specified in Table 5.5-1 in TS36.101.
NOTE 2:	Applicable when co-existence with PHS system operating in 1884.5 -1915.7MHz.
NOTE 3:	This requirement applies when the E-UTRA carrier is confined within 2545-2575MHz or 2595-2645MHz and the channel bandwidth is 10 or 20 MHz.


 
Detailed structure of the sub-clause is TBD
<End of TP>

