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Introduction
This contribution reflects MSD related updates for CA_n24-n77 to TR 38.717-02-01. In the USA, band n77 operation is restricted to 3450 – 3550 MHz and 3700 – 3980 MHz.  The 2nd harmonic of UL n24 does not fall within this region. Therefore, MSD for n77 for CA_n24-n77 due to 2nd UL harmonic is not necessary. This proposal update the MSD value to N/A to reflect this.
Reference
1. TR 38.717-02-01 V0.8.0, Rel-17 NR inter-band Carrier Aggregation/Dual connectivity for 2 bands DL with x bands UL (x=1,2). 

Updates for CA_n24-n77 in 38.717-02-01
6.52 CA_n24-n77
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Table 6.52.1.3-1 summarizes frequency ranges where harmonics occur for CA_n24-n77.

Table 6.52.1.3-1: Impact of UL/DL Harmonic 
	
	
	
	
	
	2nd Harmonic
	3rd Harmonic
	4th Harmonic
	5th 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
	UL Low Band Edge
	UL High Band Edge

	n24
	1626.5
	1660.5
	1525
	1559
	3253
	3321
	4879.5
	4981.5
	6506
	6642
	8132.5
	8302.5

	n77
	3300
	4200
	3300
	4200
	6600
	8400
	9900
	12600
	13200
	16800
	16500
	21000




Based on above table, the 2nd harmonic of n24 UL may fall into the lower DL frequency range of n77.  
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From Table 6.52.1.3-1, 2nd harmonic of Band 24 in CA_n24A-n77A falls between 3253 – 3321 MHz. However, in the USA, band n77 is restricted to operation in frequency ranges of 3450- 3550 MHz and 3700 – 3980 MHz. Therefore, no MSD values for Band n77 due to 2nd harmonic of Band n24 in CA_n24A-n77A needs to be specified and is accordingly are captured in Table 6.52.1.5-1 as N/A. according to CA_n66-n77 values which also had a similar 2nd harmonic of n66 falling in n77 DL frequeny range. 

Table 6.52.1.5-1: MSD due to UL harmonic issue for CA_n24-n77 
	
	NR Band / Channel bandwidth of the affected DL band / MSD

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

	n24
	n771, 216
	
	N/A23.9
	N/A22.1
	N/A20.9
	N/A19.8
	N/A19.0
	N/A17.9
	N/A16.8
	N/A16.0
	N/A15.3
	N/A14.8
	N/A14.3
	N/A13.8

	
	n773
	
	1.1
	0.8
	0.3
	0.1
	0
	0
	0
	0
	0
	0
	0
	0

	
	NOTE 1:	These requirements apply when there is at least one individual RE within the uplink transmission bandwidth of the aggressor (lower) band for which the 2nd transmitter harmonic is within the downlink transmission bandwidth of a victim (higher) band and a range ∆FHD above and below the edge of this downlink transmission bandwidth. The value ∆FHD depends on the band combination: ∆FHD = 10 MHz for CA_n1-n77, CA_n2-n78, CA_n3-n77, CA_n3-n78, CA_n2-n48, CA_n25-n78, CA_n48-n66, CA_n66-n78, CA_n66-n77, n24-n77.


NOTE 2:	The requirements should be verified for UL EARFCN or NR ARFCN of the aggressor (lower) band (superscript LB) such that in MHz and  with carrier frequency in the victim (higher) band in MHz and the channel bandwidth configured in the lower band.




NOTE 3:	The requirements are only applicable to channel bandwidths no larger than 20 MHz and with a carrier frequency at  MHz offset from  in the victim (higher band) with , whereandare the channel bandwidths configured in the aggressor (lower) and victim (higher) bands in MHz, respectively.NOTE 16: In the USA, n77 band is restricted to 3450 – 3550 MHz and 3700 – 3980 MHz. There is no UL harmonic due to n24 UL in downlink for n77 operating in 3450 – 3550 MHz and 3700 – 3980 MHz.



The uplink configuration for reference sensitivity exceptions due to UL harmonic interference for CA_n24A-n77A are captured in Table 6.52.1.5-2.
Table 6.52.1.5-2 Uplink configuration due to UL harmonic interference
	
	
	NR Band / Channel bandwidth of the affected DL band / UL RB allocation of the agressor band

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

	n24
	n77
	N/A12
	N/A25
	N/A25
	N/A25
	N/A25
	N/A25
	N/A25
	N/A25
	N/A25
	N/A25
	N/A25
	N/A25
	N/A25
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There is no OOB blocking exception for this CA band combination.
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Table 6.52.2.1-1: UE Power Class for uplink inter-band CA
	Uplink CA Configuration
	Class 3 (dBm)
	Tolerance (dB)	

	CA_n24A-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
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Table 6.52.2.2-1: Impact of Intermodulations
	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency (MHz)
	1626.5
	1660.5
	3300
	4200

	Two tone 2nd order IMD products
	fy_low – fx_high
	fy_high – fx_low
	fx_low + fy_low
	fx_high + fy_high

	IMD frequency limits (MHz)
	1639.5
	2573.5
	4926.5
	5860.5

	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)
	947
	21
	4939.5
	6773.5

	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)
	6553
	7521
	8226.5
	10060.5

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

	IMD frequency limits (MHz)
	679.5
	1681.5
	8239.5
	10973.5

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

	IMD frequency limits (MHz)
	8179.5
	9181.5
	11526.5
	14260.5

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

	IMD frequency limits (MHz)
	3279
	5147
	9853
	11721

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

	IMD frequency limits (MHz)
	2306
	3342
	11539.5
	15173.5

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

	IMD frequency limits (MHz)
	9806
	10842
	14826.5
	18460.5

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

	IMD frequency limits (MHz)
	3520.5
	1618.5
	6579
	9347

	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)
	13153
	15921
	11479.5
	13381.5



No IMD impact to the n77 is expected since it is TDD band. Based on the table above, the 4th order IMDs may fall into Rx frequencies of band n24.  However, within USA, the frequency of operation of n77 is going to be above 3450 MHz.  Moreover, n24 uplink operation is restricted to between 1627.5 – 1637.5 MHz and between 1646.5 – 1656.5 MHz.  For this combination of n77 and n24 UL operating frequency ranges, there are no IMDs falling on top of n24 Rx frequencies, and therefore no additional MSD needs to be specified for n24.


Table 6.52.2.2-2 lists the protected bands required for the 2UL bands CA configuration.

Table 6.52.2.2-2: Protected bands for the 2UL bands CA configuration
	NR CA combination
	Spurious emission

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

	CA_n24-n77
	E-UTRA Band 2, 4, 5, 10, 12, 13, 14, 17, 25, 26, 29, 30, 41, 66, 70, 71, 85
	FDL_low
	-
	FDL_high
	-50
	1
	

	NOTE 1:	FDL_low and FDL_high refer to each frequency band specified in Table 5.2-1 in TS 38.101-1 or Table 5.5-1 in TS 36.101
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Table 6.52.2.3-1: 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)
	

	CA_n24A-n77A1
	n24
	N/A
	N/A
	N/A
	N/A
	N/A
	IMD4

	
	n77
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	Note 1: There is no IMD4 product in band n24 downlink for n77 operating in 3450 – 3980 MHz and n24 uplink restricted to between 1627.5 – 1637.5 MHz and between 1646.5 – 1656.5 MHz.
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