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Introduction

This contribution provides a text proposal for 1UL and 2UL for CA_n39A-n41A for TR38.716-02-00[1]. Delta values are based on the same LTE combination of  CA_39-41 

Reference

[1]TR 38.716-02-00: Rel-16 NR inter-band CA DC for 2 bands DL with up to 2 bands UL, v0.1.0

Text Proposal
----- Start of TP -----

6.x
CA_n39-n41

6.x.1

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

Operating bands for CA
Table 6.x.1.1-1: CA band combination of band n39+n41

	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
	

	n39
	1880 MHz
	–
	1920 MHz
	1880 MHz
	–
	1920 MHz
	TDD

	n41
	2496 MHz
	–
	2690 MHz
	2496 MHz
	–
	2690 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 n39+n41

	CA operating / channel bandwidth [MHz]

	NR CA Configuration
	UL Configuration
	NR Band
	SCS [kHz]
	5
	10
	15
	20
	25
	30
	40
	50
	60
	80
	90
	100
	Bandwidth combination set

	CA_n39A-n41A
	CA_n39A-n41A
	n39
	15
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	0

	
	
	
	30
	
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	

	
	
	
	60
	
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	

	
	
	n41
	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

Table 6.x.1.3-1/2 summarizes frequency ranges where harmonics and/or harmonics mixing occur for CA_n39-n41.
Table 6.x.1.3-1: Impact of UL/DL Harmonic 

	
	
	
	
	
	2nd Harmonic
	3rd Harmonic
	nth Harmonic

	Band
	UL Low Band Edge
	UL High Band Edge
	DL Low Band Edge
	DL High Band Edge
	UL Low Band Edge
	UL High Band Edge
	UL Low Band Edge
	UL High Band Edge
	UL Low Band Edge
	UL High Band Edge

	n39
	1880
	1920
	1880
	1920
	3760
	3840
	5640
	5760
	
	

	n41
	2496
	2690
	2496
	2690
	4992
	5380
	7488
	8070
	
	


Based on above table, there is no harmonic issue for the band combination of n39 and n41.
Table 6.x.1.3-2: Impact of UL/DL Harmonic mixing
	
	
	
	
	
	2nd Harmonic
	3rd Harmonic
	mth Harmonic

	Band
	UL Low Band Edge
	UL High Band Edge
	DL Low Band Edge
	DL High Band Edge
	DL Low Band Edge
	DL High Band Edge
	DL Low Band Edge
	DL High Band Edge
	DL Low Band Edge
	DL High Band Edge

	n39
	1880
	1920
	1880
	1920
	3760
	3840
	5640
	5760
	
	

	n41
	2496
	2690
	2496
	2690
	4992
	5380
	7488
	8070
	
	


Based on above table, there is no harmonic mixing issue for the band combination of n39 and n41.
6.x.1.4

∆TIB and ∆RIB values
For CA_n39-n41, the (TIB,c and (RIB,c values for UEs not supporting simultaneous Rx/Tx are given in the tables below.

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

	CA_n39-n41
	n39
	01

	
	
	0.52

	
	n41
	01

	
	
	0.52

	NOTE 1:
Only applicable for UE supporting inter-band carrier aggregation with uplink in one NR band and without simultaneous Rx/Tx.
NOTE 2:
Applicable for UE supporting inter-band carrier aggregation without simultaneous Rx/Tx.


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

	CA_n39-n41
	n39
	0.21

	
	
	0.22

	
	n41
	0.21

	
	
	0.22

	NOTE 1:
Only applicable for UE supporting inter-band carrier aggregation with uplink in one NR band and without simultaneous Rx/Tx.
NOTE 2:
Applicable for UE supporting inter-band carrier aggregation without simultaneous Rx/Tx.


6.x.1.5

REFSENS requirements

Since the focus of this combination is not supporting simultaneous Tx/Rx, there are no specific REFSENS requirements for 1 band UL
6.x.2

Specific for 2 bands UL CA
6.x.2.1

UE co-existence studies

Table 6.x.2.1-1 lists Band n39 +Band n41 2UL bands CA  2nd, 3rd, 4th and 5th order IMD for the UE-to-UE coexistence analysis. 

Table 6.x.2.1-1: Band n39 and Band n41 2UL bands IMD products

	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency (MHz)
	1880
	1920
	2496
	2690

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

	IMD frequency limits (MHz)
	576 – 810
	4376 – 4610

	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)
	1070 – 1344
	3072 – 3500

	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)
	6256 – 6530
	6872 – 7300

	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)
	1780 – 2020
	2456 – 2730

	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)
	2950 – 3264
	5568 – 6190

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

	IMD frequency limits (MHz)
	 1152 – 1620
	

	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)
	8136 – 8450
	9368 – 9990

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

	IMD frequency limits (MHz)
	8752 – 9220
	

	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)
	8064 – 8880
	4830 – 5184

	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)
	3648 – 4310
	260 – 768

	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)
	11864 – 12680
	10016 – 10370

	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)
	11910 – 11248
	10632 – 11140

	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.


As IMD is not an issue for TDD bands combination, there is no MSD issue for this band combination.
Table 6.x.2.1-2 lists the protected bands required for the 2UL bands CA configuration.

Table 6.x.2.1-2: 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_n39A-n41A
	E-UTRA Band 1, 8, 26, 34, 40,  42, 44, 45, 50, 51, 74
	FDL_low
	-
	FDL_high
	-50
	1
	

	
	NR Band n77, n78, n79
	FDL_low
	-
	FDL_high
	-50
	1
	2

	
	Frequency range
	1805
	-
	1855
	-40
	1
	3

	
	Frequency range
	1855
	-
	1880
	-15.5
	5
	3, 4, 5

	NOTE 1:

To simplify Table, E-UTRA band numbers are listed for bands which are specified only for E-UTRA operation or both E-UTRA and NR operation. NR band numbers are listed for bands which are specified only for NR operation.

NOTE 2:
As exceptions, measurements with a level up to the applicable requirements defined in Table 6.5.3.1-2 are permitted for each assigned NR carrier used in the measurement due to 2nd, 3rd, 4th or 5th harmonic spurious emissions. Due to spreading of the harmonic emission the exception is also allowed for the first 1 MHz frequency range immediately outside the harmonic emission on both sides of the harmonic emission. This results in an overall exception interval centred at the harmonic emission of (2MHz + N x LCRB x 180kHz), where N is 2, 3, 4, 5 for the 2nd, 3rd, 4th or 5th harmonic respectively. The exception is allowed if the measurement bandwidth (MBW) totally or partially overlaps the overall exception interval.

NOTE 3:
These requirements also apply for the frequency ranges that are less than FOOB (MHz) in Table 6.5.3.1-1 and Table 6.5A.3.1-1 from the edge of the channel bandwidth.

NOTE 4:   For these adjacent bands, the emission limit could imply risk of harmful interference to UE(s) operating in the protected operating band.

NOTE 5:
This requirement is only applicable for carriers with bandwidth confined within 1885-1920 MHz (requirement for carriers with at least 1RB confined within 1880 - 1885 MHz is not specified). This requirement applies for an uplink transmission bandwidth less than or equal to 54 RB for carriers of 15 MHz bandwidth when carrier center frequency is within the range 1892.5 - 1894.5 MHz and for carriers of 20 MHz bandwidth when carrier center frequency is within the range 1895 - 1903 MHz. 


NOTE:
All the tables mentioned in the note of above table are specified in TS38.101-1.
6.x.2.2

REFSENS requirements

As IMD is not an issue for TDD bands combination,  there is no MSD issue for this combination. 
----- End of TP -----
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