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Introduction
This contribution provides a text proposal on 2DL CA band combination of NR band n3+ NR Band n8 for TR38.716-02-00[1] to capture the MSD values.

This contribution is revised from [5].
Discussion

Based on the Co-existence study in [2], the 2nd harmonic produce of band n8 may fall into band n3 and also IMD4 may fall into its own Rx band n3, and IMD5 may fall into its own Rx band n3 and n8.
For the MSD caused by 2nd harmonic, it is quite similar with the LTE CA combination. According to the analysis in [3], the level of desense can be 17 dB in the case of 2nd harmonic interference for LTE band 3 and band 8 combination. However, it is much more likely that the interference does not exist at all for the particular spectrum holdings of the operator, or is avoidable by spectrum management or by network scheduling. Consequently, it is recommended not to define the test case for MSD caused by 2nd harmonic interference in the Band 3 and Band 8 combination [3]. Hence, for NR band n3+ NR Band n8 combination, same principle is recommendedated, which is not to define the MSD caused by  2nd harmonic interference. 

To align the format of NR spec, the MSD caused by 2nd harmonic for NR band n3+ NR Band n8 combination can be defined as in table 1.
Table 1. Reference sensitivity exceptions due to UL harmonic 
	MSD due to harmonic exception for the DL band

	UL band
	DL band
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	25 MHz
	30 MHz
	40 MHz
	50 MHz
	60 MHz
	80 MHz
	90 MHz
	100 MHz

	
	
	dB
	dB
	dB
	dB
	dB
	dB
	dB
	dB
	dB
	dB
	dB
	dB

	n8
	n311
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	
	
	
	
	
	

	NOTE 11:
No requirements apply when there is at least one individual RE within the uplink transmission bandwidth of the low band for which the 2nd transmitter harmonic is within the downlink transmission bandwidth of the high band. The reference sensitivity for all active downlink component carriers is only verified when this is not the case (the requirements specified in clause 7.3.2 in TS38.101-1 apply unless otherwise specified).




For the MSD caused by IMD4 and IMD5, same principle of DC_8A_n3A are re-used, the MSD for DC_8A_n3A was agreed as in table 1 in the last meeting [4].
Table 2: MSD for DC_8A_n3A
	NR or E-UTRA Band / Channel bandwidth / NRB / MSD

	EN-DC
Configuration
	EUTRA or NR band
	UL Fc 
(MHz)
	UL/DL BW 
(MHz)
	UL 
LCRB
	DL Fc (MHz)
	MSD 
(dB)
	Duplex mode
	IMD order

	DC_8A_n3A
	8
	900
	5
	25
	945
	8
	FDD
	IMD43

	
	n3
	1755
	10
	50
	1850
	N/A
	
	N/A

	DC_8A_n3A
	8
	897.5
	5
	25
	942.5
	N/A
	FDD
	N/A

	
	n3
	1747.5
	10
	50
	1842.5
	6.4
	
	IMD5

	NOTE 3:
This band is subject to IMD5 also which MSD is not specified.


It shall be noted the MSD values for DC_8A_n3A in table 1 are the same with the MSD for LTE CA_3-8 2UL CA. Hence it is proposed use the same MSD values for NR band n3+ NR Band n8 combiantion.
Reference

TR38.716-02-00, Rel16.NR inter-band CA/DC for 2 bands DL with up to 2 bands UL, v0.5.0

R4-1903839,TP for TR 38.716-02-00_ 2UL for CA_n3A-n8A, ZTE Corporation 
R4-124625, Class A2:  Band 3 and Band 8 inter-band CA,Qualcomm Incorporated, KT
R4-1904418, TP for TR 37.716-11-11: DC_8A_n3A, Ericsson, Swisscom
 R4-1906125, TP for TR 38.716-02-00 to include CA_n3A-n8A, ZTE Corporation 
Text Proposal

----- Start of TP -----
6.19


CA_n3-n8
6.19.1

Common for 1 band UL and 2 bands UL CA
6.19.1.1

Operating bands for CA
Table 6.19.1.1-1: CA band combination of band n3+n8

	NR CA Band
	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
	

	CA_n3-n8
	n3
	1710 MHz
	–
	1785 MHz
	1805 MHz
	–
	1880 MHz
	FDD

	
	n8
	880 MHz
	–
	915 MHz
	925 MHz
	–
	960 MHz
	FDD


6.19.1.2

Channel bandwidths per operating band for CA
Table 6.19.2-1: Supported bandwidths per CA band combination of band n3+n8

	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_n3A-n8A
	CA_n3A-n8A
	n3
	15
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	
	0

	
	
	
	30
	
	Yes
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	
	

	
	
	
	60
	
	Yes
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	
	

	
	
	n8
	15
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	
	
	
	

	
	
	
	30
	
	Yes
	Yes
	Yes
	
	
	
	
	
	
	
	
	

	
	
	
	60
	
	
	
	
	
	
	
	
	
	
	
	
	


6.19.1.3

Co-existence studies

Table 6.19.1.3-1/2 summarizes frequency ranges where harmonics and/or harmonics mixing occur for CA_n3-n8.
Table 6.19.1.3-1: 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

	n3
	1710
	1785 
	1805
	1880
	3420
	3570
	5130
	5355
	
	

	n8
	880
	915
	925
	960
	1760
	1830
	2640
	2745
	
	


Based on above table, 2nd harmonic produce of band n8 may fall into band n3. 

Table 6.19.1.3-2: Impact of UL/DL Harmonic mixing
	
	
	
	
	
	2nd Harmonic
	3rd Harmonic
	nth 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

	n3
	1710
	1785 
	1805
	1880
	3610
	3760
	5415
	5640
	
	

	n8
	880
	915
	925
	960
	1850
	1920
	2775
	2880
	
	


Based on above table, there is no harmonic mixing issue for the band combination of n3 and n8.

6.19.1.4

∆TIB and ∆RIB values
For CA_n3-n8, the (TIB,c and (RIB values are given in the tables below.

Table 6.19.1.4-1: ΔTIB,c
	NR CA Configuration
	NR Band
	ΔTIB,c [dB]

	CA_n3-n8
	n3
	0.3

	
	n8
	0.3


Table 6.19.1.4-2: ΔRIB 

	NR CA Configuration
	NR Band
	ΔRIB [dB]

	CA_n3-n8
	n3
	0

	
	n8
	0


6.19.1.5

REFSEN requirements
Based on the co-existence study in Table 6.19.1.3-1, the 2nd harmonic produce of band n8 may fall into band n3. For the MSD caused by 2nd harmonic, it is quite similar with the LTE band 3 + band 8 CA  combination. According to the analysis in R4-124625, the level of desense can be 17 dB in the case of 2nd harmonic interference for LTE band 3 and band 8 combination. However, the 2nd harmonic interference is much more likely that the interference does not exist at all for the particular spectrum holdings of the operator, or is avoidable by spectrum management or by network scheduling. Otherwise, When it is present, 2nd harmonic interference (~17dB MSD) severely degrades the link budget to a point that the connection may not be able to be maintained according to the analysis in R4-124625. Consequently, it is recommended not to define the test case for MSD caused by 2nd harmonic interference in the LTE Band 3 and Band 8 combination. 
Thus, for NR band n3+ NR Band n8 CA band combination, same principle is recommended, which  is not to define the test case for MSD caused by 2nd harmonic interference for this NR band combination, shown in table 6.19.1.5-1 to align with the format of NR spec.

Table 6.19.1.5-1 : MSD due to harmonic issue
	MSD due to harmonic exception for the DL band

	UL band
	DL band
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	25 MHz
	30 MHz
	40 MHz
	50 MHz
	60 MHz
	80 MHz
	90 MHz
	100 MHz

	
	
	dB
	dB
	dB
	dB
	dB
	dB
	dB
	dB
	dB
	dB
	dB
	dB

	n8
	n311
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	
	
	
	
	
	

	NOTE 11:
No requirements apply when there is at least one individual RE within the uplink transmission bandwidth of the low band for which the 2nd transmitter harmonic is within the downlink transmission bandwidth of the high band. The reference sensitivity for all active downlink component carriers is only verified when this is not the case (the requirements specified in clause 7.3.2 in TS38.101-1 apply unless otherwise specified).




6.19.2

Specific for 2 bands UL CA

6.19.2.1

UE co-existence studies

Table 6.19.2.1-1 lists Band n3 +Band n8 2UL CA  2nd, 3rd, 4th and 5th order IMD for the UE-to-UE coexistence analysis. 

Table 6.19.2.1-1: Band n3 and Band n8 UL IMD products

	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency
	880
	915
	1710
	1785

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

	IMD frequency limits (MHz)
	795
	905
	2590
	2700

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

	IMD frequency limits (MHz)
	0
	120
	2505
	2690

	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)
	3470
	3615
	4300
	4485

	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)
	860
	935
	1675
	1820

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

	IMD frequency limits (MHz)
	1810
	1590
	
	

	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)
	855
	1035
	4215
	4475

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

	IMD frequency limits (MHz)
	5180
	5400
	
	

	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)
	4350
	4530
	6010
	6235

	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)
	6260
	5925
	1950
	1735

	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)
	7720
	8055
	5230
	5445

	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)
	3595
	3300
	675
	930

	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)
	6890
	7185
	6060
	6315

	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 Table 6.19.2.1-1:

Considering the maximum channel bandwidth supported for each bands, the 3rd order IMD may fall into Rx frequencies of both band n8 and band n3.
4th order IMD may fall into Rx frequencies of band n3.
5th order IMD may fall into Rx frequencies of both band n8 and band n3.
Table 6.19.2.1-2 lists the protected bands required for the 2UL bands CA configuration.
Table 6.19.2.1-2: Protected bands for the 2UL bands CA configuration

	 NR CA Configuration
	Spurious emission 

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

	CA_n3A-n8A
	E-UTRA Band 1, 20, 28, 31, 32, 33, 34, 38, 39, 40, 44, 50, 51, 65, 67, 72, 73, 74, 75, 76
	FDL_low
	-
	FDL_high
	-50
	1
	

	
	E-UTRA band 3, 8
	FDL_low
	-
	FDL_high
	-50
	1
	Harmonic exception

	
	E-UTRA Band 11, 21
	FDL_low
	-
	FDL_high
	-50
	1
	RB restriction and centre frequency range restriction

	
	E-UTRA band 7, 22, 41, 42, 43, 52

	FDL_low
	-
	FDL_high
	-50
	1
	Harmonic exception

	
	Frequency range
	1884.5
	-
	1915.7
	-41
	0.3
	PHS

	
	Frequency range
	860
	-
	890
	-40
	1
	RB restriction and centre frequency range restriction

	
	NR Band n77, n78, n79
	FDL_low
	-
	FDL_high
	-50
	1
	Harmonic exception


6.19.2.2

REFSENS requirements
According to the co-existent analysis in table 6.19.2.1-1, although 3rd order IMD frequency range from “fx_low – max BW fy” to “fx_low + max BW fy” may fall into own Rx of both band n3 and  band n8, MSD caused by this IM3 should not be specified due to lower PSD of NR transmission. 

Table 6.19.2.2-1 lists the IMD4 and IMD5 MSD required for this CA configuration with dual uplink carrier.
Table 6.19.2.2-1: MSD due to IMD4 and IMD5 issue
	Operating band / Channel bandwidth / NRB / Duplex mode
	Source of IMD

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

	CA_n3A-n8A
	n3
	1755
	10
	50
	1850
	N/A
	FDD
	N/A

	
	n8
	900
	5
	25
	945
	8
	FDD
	IMD44

	CA_n3A-n8A
	n3
	1747.5
	10
	50
	1842.5
	6.4
	FDD
	IMD5

	
	n8
	897.5
	5
	25
	942.5
	N/A
	FDD
	N/A

	NOTE 1:   15 kHz SCS is assumed.

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


----- End of TP -----
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