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1 Introduction
TP for CA UL n1-n77 is provided in this paper. UE to UE co-existence table and Co-existence studies are described. 
2 Text proposal
< Start of Text Proposal>
6.x
CA_n1-n77
6.x.1

Common for 1 band UL and 2 bands UL CA
6.x.1.1


Operating bands for CA
Table 6.x.1.1-1: CA band combination of band n1+n77

	NR Band
	Uplink (UL) band
	Downlink (DL) band
	Duplex

mode

	
	BS receive / UE transmit
	BS transmit / UE receive
	

	
	FUL_low   –  FUL_high
	FDL_low   –  FDL_high
	

	n1
	1920 MHz
	–
	1980 MHz
	2110 MHz
	–
	2170 MHz
	FDD

	n77
	3300 MHz
	–
	4200 MHz
	3300 MHz
	–
	4200 MHz
	TDD


6.x.1.2


Channel bandwidths per operating band for CA
Table 6.x.1.2-1: Supported bandwidths per CA band combination of band n1+n77

	NR CA configuration
	Uplink CA configuration
	NR Band
	SCS

(kHz)
	5

MHz
	10

MHz
	15

MHz
	20

MHz
	25 MHz
	30 MHz
	40

MHz
	50

MHz
	60

MHz
	70
MHz
	80

MHz
	90 MHz
	100 MHz
	Bandwidth combination set

	CA_n1A-n77A
	CA_n1A-n77A
	n1
	15
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	
	
	
	
	0

	
	
	
	30
	
	Yes
	Yes
	Yes
	
	
	
	
	
	
	
	
	
	

	
	
	
	60
	
	Yes
	Yes
	Yes
	
	
	
	
	
	
	
	
	
	

	
	
	n77
	15
	
	Yes
	Yes
	Yes
	
	
	Yes
	Yes
	
	
	
	
	
	

	
	
	
	30
	
	Yes
	Yes
	Yes
	
	
	Yes
	Yes
	Yes
	
	Yes
	Yes
	Yes
	

	
	
	
	60
	
	Yes
	Yes
	Yes
	
	
	Yes
	Yes
	Yes
	
	Yes
	Yes
	Yes
	


6.x.1.3


UE co-existence studies

This section is skipped since CA_n1-n77 without 2UL CA has been already specified in TS 38.101-1, and impact of harmonic issue has been studied in TR 38.716-02-00.  
6.x.1.4


∆TIB and ∆RIB values
For CA_n1-n77 , the ΔTIB,c and ΔRIB,c values are given in the tables below. The same values are shown as what are specified in TS 38.101-1. 

Table 6.x.1.4-1: ΔTIB,c
	Inter-band CA Configuration
	NR Band
	ΔTIB,c [dB]

	CA_n1-n77
	n1
	0.6

	
	n77
	0.8


Table 6.x.1.4-2: ΔRIB,c
	Inter-band CA Configuration
	NR Band
	ΔRIB,c [dB]

	CA_n1-n77
	n1
	0.2

	
	n77
	0.5


6.x.1.5


REFSENS requirements
This section is skipped since CA_n1-n77 without 2UL CA has been already specified in TS 38.101-1, and impact of harmonic issue has been studied in TR 38.716-02-00.  

6.x.1.6


OOB blocking exception requirements
This section is skipped since CA_n1-n77 without 2UL CA has been already specified.

6.x.2

Specific for 2 bands UL CA
6.x.2.1


Maximum output power for inter-band CA
Table 6.x.2.1-1: UE Power Class for uplink inter-band CA
	Uplink CA Configuration
	Class 3 (dBm)
	Tolerance (dB)


	CA_n1A-n77A
	23
	+2/-32

	NOTE 2:
2 refers to the transmission bandwidths confined within FUL_low and FUL_low + 4 MHz or FUL_high – 4 MHz and FUL_high, the maximum output power requirement is relaxed by reducing the lower tolerance limit by 1.5 dB


6.x.2.2


UE co-existence studies

Table 6.x.2.2-1 lists Band n1 +Band n77 2UL bands CA  2nd, 3rd, 4th and 5th order IMD for the UE-to-UE coexistence analysis. 

Table 6.x.2.2-1: Band n1 and Band n77 UL IMD products

	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

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

	IMD frequency limits (MHz)
	1320 –  2280
	5220 – 6180 

	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)
	360
 – 660
	4620 – 6480

	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)
	1920 – 1980
	3300 – 4200

	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)
	1820 – 2080
	3280 – 4220

	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)
	1560 – 2640
	7920 – 10680

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

	IMD frequency limits (MHz)
	2640 – 4560
	

	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)
	9060 – 10140
	11820 – 14580

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

	IMD frequency limits (MHz)
	10440 – 12360
	

	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)
	11220 – 14880
	3480 – 4620

	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)
	5940 – 8760
	660 – 2640

	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)
	15120 – 18780
	10980 – 12120

	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)
	13740 – 16560
	12360 – 14340

	NOTE :
For each IMD item, when two bound values before taking absolute have different signs, the relevant IMD range shall be set such that  (1) the lower bound is 0 and (2) the upper bound is the bigger value of the two after taking absolute.


Based on above Table , it can be seen that 

· 2nd order IMD products may fall into Rx frequencies of bands 1, 2, 3, 4, 9, 10, 11, 21, 23, 24, 25, 32, 33, 34, 35, 36, 37, 39, 45, 46, 47, 50, 51, 65, 66, 70, 74, 75, 76, n91, n92, n93, n94  
· 3rd order IMD products may fall into Rx frequencies of bands  2, 3, 9, 22, 25, 31, 33, 34, 35, 36, 37, 39, 42, 43, 46, 47, 48, 49, 52, 70, 71, 72, 73, n77, n78, n79, n87, n88
· 4th order IMD products may fall into Rx frequencies of bands 1, 2, 3, 4, 7, 9, 10, 22, 23, 25, 30, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42, 43, 48, 49, 52, 53, 65, 66, 69, 70, n77, n78, n79, n90
· 5th order IMD products may fall into Rx frequencies of bands 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 32, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42, 43, 44, 45, 48, 49, 50, 51, 53, 65, 66, 67, 68, 69, 70, 74, 75, 76, n77, n78, n79, 85, n90, n91, n92 ,n93, n94

Self-interference to own Rx frequencies are shown as red.
Table 6.x.2.2-2 lists the protected bands required for the 2UL bands CA configuration.
Table 6.x.2.2-2: Protected bands for the 2UL bands CA configuration

	UL NR CA Configuration
	Spurious emission 

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

	CA_n1-n77
	E-UTRA Band 1, 5, 7, 8, 11, 18, 19, 20, 21, 26, 27, 28,  40, 41, 65, 74
	FDL_low
	-
	FDL_high
	-50
	1
	

	
	E-UTRA Band 3, 34
	FDL_low
	-
	FDL_high
	-50
	1
	4

	
	Frequency range
	1880
	-
	1895
	-40
	1
	4, 6

	
	Frequency range
	1895
	-
	1915
	-15.5
	5
	4, 6, 7

	
	Frequency range
	1915
	-
	1920
	+1.6
	5
	4, 6, 7

	NOTE 4: These requirements also apply for the frequency ranges that are less than FOOB (MHz) in Table 6.5.3.1-1 from the edge of the channel bandwidth.
NOTE 6:
This requirement is applicable for any channel bandwidths within the range 1920 – 1980 MHz with the following restriction: for carriers of 15 MHz bandwidth when carrier centre frequency is within the range 1927.5 - 1929.5 MHz and for carriers of 20 MHz bandwidth when carrier centre frequency is within the range 1930 – 1938 MHz the requirement is applicable only for an uplink transmission bandwidth less than or equal to 54 RB.
NOTE 7: For these adjacent bands, the emission limit could imply risk of harmful interference to UE(s) operating in the protected operating band.


6.x.2.3


REFSENS requirements

MSD for harmonic issues is already covered by the study for fallback combinations of 1UL/2DL. Therefore, here we focus on MSD for IMD issues.

Table 6.x.2.3-1 lists the MSD required due to 2nd and 4th  IMD for the dual uplink configuration. We use same MSD as DC_1_n77 specified in TS 38.101-3. Note that no MSD for 3rd, 4th and 5th IMD to n77 is specified in TS 38.101-3, and then we follow the result. 

Table 6.x.2.3-1: MSD due to IMD issue

	Operating band / Channel bandwidth / NRB / Duplex mode
	Source of IMD

	CA

Configuration
	Operating band
	UL Fc
(MHz)
	UL/DL BW 
(MHz)
	UL 
LCRB
	DL Fc (MHz)
	MSD 
(dB)
	Duplex mode
	

	CA_n1A-n77A
	1
	1950
	5
	25
	2140
	29.8
	FDD
	IMD24

	
	
	
	
	
	
	32.5 5
	
	

	
	n77
	4090
	10
	50
	4090
	N/A
	TDD
	N/A

	CA_n1A-n77A
	1
	1950
	5
	25
	2140
	8.0
	FDD
	IMD44

	
	
	
	
	
	
	10.75
	
	

	
	n77
	3710
	10
	50
	3710
	N/A
	TDD
	N/A

	NOTE 4:
This band is subject to IMD5 also which MSD is not specified.

NOTE 5:
Applicable only if operation with 4 antenna ports is supported in the band with EN-DC configured.


< End of Text Proposal>
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