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[bookmark: _Toc116995841]Introduction
At previous meetings a number of suggested corrections have been proposed. Some of these have not yet been agreed since additional justification have been requested. This Tdoc presents needed justification. 
Further, since the last meeting additional errors and point for clarification have been identified. This Tdoc discussed these and provide a suggestion for corrections. 
[bookmark: _Toc116995842]Discussion
Correction to CA_n48-n96 harmonic mixing 
A correction CR was presented in RAN4#109 with changes to existing CA combinations with errors [1]. However, the correction CR to CA_n48-n96 was rejected as it was requested to present further justification for the change of the mistake in 38.101-1 of Table 7.3A.4-4. This is presented here, where it is important to note that this is a TDD-TDD combinations with mandatory capability signalling of simultaneous Rx/Tx and it is specified with 2UL as well. 
[bookmark: _Toc158811842]It was requested at RAN4#109 to provide analysis and justification why the harmonic mixing entry in TS 38.101-1 Table 7.3A.4-4 for CA_n48-n96 should be corrected.
Analysis for CA_n48-n96
Table 5.x.1.3-1/2 summarizes frequency ranges where harmonics and/or harmonics mixing occur for CA_ n48-n96.
Table 5.x.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

	n48
	3550
	3700
	3550
	3700
	7100
	7400
	10650
	11100
	14200
	14800
	17750
	18500

	n96
	5925
	7125
	5925
	7125
	11850
	14250
	17775
	21375
	23700
	28500
	29625
	35625



Table 5.x.1.3-2: Impact of UL/DL Harmonic mixing
	
	
	
	
	
	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
	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

	n48
	3550
	3700
	3550
	3700
	7100
	7400
	10650
	11100
	14200
	14800
	17750
	18500

	n96
	5925
	7125
	5925
	7125
	11850
	14250
	17775
	21375
	23700
	28500
	29625
	35625



As can be seen in the co-existence studies in 5.x.1.3 there are occurrences of uplink harmonic in which the 2nd order uplink of n48 hits the downlink of n96. This has been neglected in 38.101-1 since n96 is an unlicensed band.
It is also seen that the UL1 of n96 hits the downlink DL2 of n48, meaning that a harmonic mixing case of UL1/DL2 must be captured. 
Proposed correction for CA_n48-n96
The harmonic issue identified in the analysis also presented in the previous section has wrongly been filed into TS 38.101-1 Table 7.3A.4-4 as captured below.
Table 7.3A.4-4: Reference sensitivity exceptions and uplink/downlink configurations due to harmonic mixing from a PC3 aggressor NR UL band for DL NR CA FR1
	UL band
	DL band
	UL BW
	SCS of UL band
	UL RB Allocation
	DL BW
	MSD
	UL/DL fc condition
	UL/DL harmonic order

	
	
	(MHz)
	(kHz)
	LCRB
	(MHz)
	(dB)
	
	

	n96
	n48
	5
	15
	25 (RBstart=0)
	5
	5.8
	NOTE 2
	UL2/DL3

	n96
	n48
	20
	15
	100 (RBstart=0)
	100
	0.5
	NOTE 2
	UL2/DL3



The corrected entry is shown below:
	n96
	n48
	5
	15
	25 (RBstart=0)
	5
	5.8
	NOTE 2
	UL1/DL2

	n96
	n48
	20
	15
	100 (RBstart=0)
	100
	0.5
	NOTE 2
	UL1/DL2



A draftCR [4] corresponding to the shown correction above have been provided for the Rel-18 basket bigCR.
[bookmark: _Toc158811843]Agree the corrections for CA_n48-n96 harmonic mixing in the provided draftCR
Since the error exist in previous releases this should also be corrected.
[bookmark: _Toc116995848]Correction to IMD test points
DC_2A-66A_n77A and DC_2A-n66A_n77A IMD test points
The use of Note 11, referencing the restricted operation of n77 to 3450 – 3550 MHz and 3700 – 3980 MHz and 3450 – 3650 MHz and 3650 – 3980 MHz in Canada, also makes the IMD4 test invalid, since there’s no IMD4 and the n77 test frequency of 3385MHz is out of range. When n77 stops at 3980MHz, it is the IMD2 range that would produce an issue, so the section shown in Table 1 is invalid. Instead, the section can cover the IMD2, which is a result of the restricted n77 operation.
[bookmark: _Toc158811844]Some of the IMD test points for DC_2A-66A_n77A and DC_2A-n66A_n77A are invalid.
[bookmark: _Ref153193944]Table 1: Extract of DC using note 11.
	DC_2A-66A_n77A11
DC_2A-66A_n77C11
DC_2A-66A_n77(2A)11
DC_2A-2A-66A_n77A11
DC_2A-2A-66A_n77C11
DC_2A-66A-66A_n77A11
DC_2A-66A-66A_n77C11
DC_2A-2A-66A-66A_n77A11
DC_2A-2A-66A-66A_n77C11
	2
	N/A
	5
	N/A
	1940
	9.1
	IMD4

	
	66
	1775
	5
	25
	2195
	N/A
	N/A

	
	n77
	3385
	5
	25
	3385
	N/A
	N/A



[bookmark: _Toc158811845]Proposal to add IMD2 to requirement section of Note 11 usage of 32.1dB, same as section wo. Note 11 including new test frequency points
Additionally for DC_2A_n66A-n77A with Note 11 the use of Note 4 is proposed to indicate that there’s also IMD5 in this combination.
[bookmark: _Toc158811846]Proposal to add Note 4 on DC_2A_n66A-n77A11

DC_2A-66A_n78A / DC_2A-n66A_n78A IMD test points
The two cases have been split and similar corrections to IMD and test points to match DC_2-66/_n66_n77 has been applied. Corrections cover that DC_2A_n66A-n78 cannot have IMD2 in band 2A, since there no 2 NR uplinks simultaneously.
[bookmark: _Toc158811847]DC_2A_n66A-n78 cannot have IMD2 in band 2A.
[bookmark: _Toc158811848]Proposal to group DC_2A-66A_n78A and DC_2A_n66A-n78A separately and correct IMD2 case in 2A when there’s 2 NR bands

DC_ DC_66A_n2A-n77A IMD test points
Related to the other combinations of this discussion the combination DC_66A_n2A-n77A has missed the IMD2 into n77A.
[bookmark: _Toc158811849]Proposal to add IMD2 into n77 for DC_66A_n2A-n77A with MSD values from DC_2A_n66A-n77A
DraftCRs [7] and [8] corresponding to the shown correction in section 2.2 have been provided for the Rel-18 baskets bigCRs..
[bookmark: _Toc158811850]Agree the corrections for IMD test points in the provided draftCRs
Since the error exist in previous releases this should also be corrected.
Missing IMD2 and IMD4 for CA_n25-n66-n78
Comparing the band combination CA_n2-n66-n77, CA_n25A-n66A-n77A and CA_n25A-n66A-n78A it is found that many of the IMD tests have been omitted and there is inconsistency between PC3 and PC2 tables. Checking the IMD analysis the omission of the IMD tests are not simply because n78 has a smaller bandwidth and that IMD4 and IMD5 tests are included in CA_n2-n66-n77 and CA_n25-n66-n77. This discussion is for agreeing to update CA_n25A-n66A-n78A with the missing IMD tests and aligning the method for including IMD4 and IMD5.
Analysis for CA_n25-n66-n78
Table 2 lists Band n25 + Band n66 2UL bands CA  2nd, 3rd, 4th and 5th order IMD for the UE coexistence analysis. 
Table 3 lists Band n25 + Band n78 2UL bands CA  2nd, 3rd, 4th and 5th order IMD for the UE coexistence analysis. 
Table 4 lists Band n66 + Band n78 2UL bands CA  2nd, 3rd, 4th and 5th order IMD for the UE coexistence analysis. 
[bookmark: _Ref153180625]Table 2: CA_n25-n66 into n78
	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL Frequency [MHz]
	1850
	1915
	1710
	1780

	DL Frequency [MHz]
	1930
	1995
	2110
	2200

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

	IMD frequency limits (MHz)
	205
	70
	3560
	3695

	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)
	1920
	2120
	1505
	1710

	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)
	5410
	5610
	5270
	5475

	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)
	3770
	4035
	3215
	3490

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

	IMD frequency limits (MHz)
	140
	410
	7120
	7390

	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)
	7260
	7525
	6980
	7255

	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)
	5270
	4925
	5950
	5620

	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)
	1640
	1300
	2325
	1990

	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)
	8690
	9035
	9110
	9440

	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)
	8830
	9170
	8970
	9305




[bookmark: _Ref153180678]Table 3: CA_n25-n78 into n66
	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL Frequency [MHz]
	1850
	1915
	3300
	3800

	DL Frequency [MHz]
	1930
	1995
	3300
	3800

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

	IMD frequency limits (MHz)
	1385
	1950
	5150
	5715

	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)
	100
	530
	4685
	5750

	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)
	7000
	7630
	8450
	9515

	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)
	1750
	2445
	7985
	9550

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

	IMD frequency limits (MHz)
	3900
	2770
	10300
	11430

	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)
	8850
	9545
	11750
	13315

	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)
	13350
	11285
	4360
	3600

	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)
	7700
	6070
	855
	2050

	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)
	15050
	17115
	10700
	11460

	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)
	13600
	15230
	12150
	13345



[bookmark: _Ref153180707]Table 4: CA_n66-n78 into n25
	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL Frequency [MHz]
	1710
	1780
	3300
	3800

	DL Frequency [MHz]
	2110
	2200
	3300
	3800

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

	IMD frequency limits (MHz)
	1520
	2090
	5010
	5580

	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)
	380
	260
	4820
	5890

	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)
	6720
	7360
	8310
	9380

	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)
	1330
	2040
	8120
	9690

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

	IMD frequency limits (MHz)
	4180
	3040
	10020
	11160

	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)
	8430
	9140
	11610
	13180

	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)
	13490
	11420
	3820
	3040

	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)
	7980
	6340
	1260
	2470

	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)
	14910
	16980
	10140
	10920

	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)
	13320
	14960
	11730
	12940



[bookmark: _Toc158811851]Observation 4: Based on the tables above it can be seen that:
· [bookmark: _Toc158811852]n25 + n66 IMD2 and IMD4 may affect Rx frequencies of band n78. This test is missing in existing 38.101-1, re-use CA_n25-n66-n77 MSD values.
· [bookmark: _Toc158811853]n25 + n78 IMD4 may affect Rx frequencies of band n66. This test has been missed. Re-use CA_n25-n66-n77 MSD values.
· [bookmark: _Toc158811854]n66 + n78 IMD2, IMD4 and IMD5 may affect Rx frequencies of band n25. These tests have been missed. Re-use CA_n25-n66-n77 MSD values.
[bookmark: _Toc158811855]Proposal to add missing IMD2 and IMD4 cases to CA_n25-n66-n78
A draftCR [6] corresponding to the shown correction above have been provided for the Rel-18 basket bigCR.
[bookmark: _Toc158811856]Agree the corrections for CA_n25-n66-n78 in the provided draftCR
Since the error exist in previous releases this should also be corrected.

Correction to CA_n3-n7-n8 use of note 11
It has been noted that there is only the entry of CA_n3-n7-n8 in 38.101-1 that uses a summation of IMD. This is the only entry having an MSD definition of IMD2+IMD3 with the single use of note 11, that explains IMD3 can be disregard. 
NOTE 11: This MSD requirement apply with both IMD2 and IMD3 products should be generated.

[bookmark: _Toc158811857]The only combination using a summation of IMD is CA_n3-n7-n8 in 38.101-1.

There is already an entry stating that IMD3 can be disregarded. This is note 4:

NOTE 4:	This band is subject to IMD3 also which MSD is not specified.

[bookmark: _Toc158811858]There is already another note in 38.101-1 which can be applied instead of Note 11.
Note 4 have been used among other places at the following combinations:
	Band combination
	Source of IMD

	CA_n3-n5-n7
	IMD24

	CA_n3-n7-n26
	IMD24

	CA_n3-n8-n41
	IMD24

	CA_n3-n8-n41
	IMD24

	CA_n3-n28-n41
	IMD24

	CA_n3-n40-n105
	IMD24

	CA_n5-n41-n66
	IMD24

	CA_n5-n41-n66
	IMD24

	CA_n8-n40-n78
	IMD24

	CA_n18-n41-n77
	IMD22,4

	CA_n18-n41-n77
	IMD24

	CA_n18-n41-n77
	IMD21,4

	CA_n25-n41-n85
	IMD24

	CA_n28-n41-n77
	IMD24

	CA_n28-n41-n77
	IMD24

	CA_n28-n78-n79
	IMD21,3,4

	CA_n28-n78-n79
	IMD23,4

	CA_n41-n77-n85
	IMD24.6

	CA_n41-n77-n85
	IMD24,6



It is worth noting that CA_n3-n8-n41 is among these combinations, since n41 has the same downlink frequencies as n7. For none of the cases that use note 4 has the practice been to write IMD2+IMD34. 
[bookmark: _Toc158811859]CA_n3-n7-n8 implicitly already uses Note 4 since n41 has the same downlink frequencies as n7.
In the cases that define the IMD with notes stating that also IMD4 and IMD5 occurrences will impact the receive band, there are no similar combinations like IMD2+IMD4 and IMD3+IMD5. Therefore, we propose to remove the “+IMD3” that is used only in this single case. We propose to void note 11 and we propose to add note 4 to the combination CA_n3-n7-n8.
[bookmark: _Toc158811860]Use note 4 and delete IMD2+IMD3, replace with IMD2 only
[bookmark: _Toc158811861]Void note 11, that is only used in this one CA case
A draftCR [5] corresponding to the proposals above have been provided for the Rel-18 basket bigCR.
[bookmark: _Toc158811862]Agree the corrections for CA_n3-n7-n8 in the provided draftCR
Correction of MSD values
CA_n1-n77-n79
The two band combinations CA_n1-n77-n79 and CA_n1-n78-n79 are very similar in terms of MSD values, with the only difference being the exact frequencies in use in n77 versus the lesser frequency range of n78. Notice in the extract from 38.101-1 v18.4.0 that the exact same tests are created for MSD in n1, except that CA_n1-n77-n79 has a value of 6dB. This is a mistake and should follow the 15.6dB defined for the same case in CA_n1-n78-n79.

Table 7.3A.5-2: 3DL/2UL interband Reference sensitivity QPSK PREFSENS and uplink/downlink configurations
	Band / Channel bandwidth / NRB / Duplex mode
	Source of IMD

	NR CA band combination
	NR band
	UL Fc 
(MHz)
	UL/DL BW 
(MHz)
	UL 
LCRB
	DL Fc (MHz)
	MSD 
(dB)
	Duplex mode
	

	CA_n1-n77-n79
	n1
	N/A
	5
	N/A
	2140
	6.0
	FDD
	IMD31,2

	
	n77
	3400
	10
	50
	3400
	N/A
	TDD
	N/A

	
	n79
	4660
	40
	216
	4660
	N/A
	TDD
	N/A

	CA_n1-n78-n79
	n1
	1950
	5
	25
	2140
	N/A
	FDD
	N/A

	
	n78
	3410
	10
	50
	3410
	N/A
	TDD
	N/A

	
	n79
	N/A
	40
	N/A
	4870
	15.9
	TDD
	IMD31,3

	
	n1
	1950
	5
	25
	2140
	N/A
	FDD
	N/A

	
	n78
	N/A
	10
	N/A
	3490
	4.6
	TDD
	IMD53

	
	n79
	4670
	40
	216
	4670
	N/A
	TDD
	N/A

	
	n1
	N/A
	5
	N/A
	2140
	15.6
	FDD
	IMD31,2

	
	n78
	3400
	10
	50
	3400
	N/A
	TDD
	N/A

	
	n79
	4660
	40
	216
	4660
	N/A
	TDD
	N/A



[bookmark: _Toc158811863]Reuse the MSD of CA_n1-n78-n79 for CA_n1-n77-n79
CA_n3-n7-n28
This discussion explains an error in CA_n3-n7-n28 of R4-2111807.
[bookmark: _Hlk158385387]The IMD2 value for n3 is wrong and should follow DC_3-n7-n28.
Table 7.3B.2.3.5.2-1: MSD test points for Scell due to dual uplink operation for EN-DC in NR FR1 (three bands)
	NR or E-UTRA Band / Channel bandwidth / NRB / MSD

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

	DC_3A-7A_n28A
DC_3A-7C_n28A
DC_3C-7A_n28A
DC_3C-7C_n28A
	3
	1712.5
	5
	25
	1807.5
	N/A
	N/A

	DC_3A-7A-7A_n28A
	n28
	743
	5
	25
	798
	N/A
	N/A

	
	7
	N/A
	10
	N/A
	2682
	16.9
	IMD3

	
	7
	2543
	10
	50
	2663
	N/A
	N/A

	
	n28
	710.5
	5
	25
	765.5
	N/A
	N/A

	
	3
	N/A
	5
	N/A
	1832.5
	26.0
	IMD2



[bookmark: _Toc158811864]Align MSD between DC_3-n7-n28 and CA_n3-n7-n28
The analysis is added in the follwoing for reference.
UE co-existence studies
The harmonic issues have been already analyzed in 3DL/1UL WI. For inter-modulation issues, the 2nd, 3rd, 4th and 5th order intermodulation products are calculated in Table 5.1.X.3-1, 5.1.X.3-2 and 5.1.X.3-3, respectively.
Table 5.1.X.3-1: IMD analysis for n3+n7
	UE UL carriers
	f1_low
	f1_high
	f2_low
	f2_high

	UL frequencies (MHz)
	1710
	1785
	2500
	2570

	2nd order IMD products
	f2_low – f1_high
	f2_high – f1_low
	f2_low + f1_low
	f2_high + f1_high

	IMD frequency limit (MHz)
	715
	860
	4210
	4355

	3rd order IMD products
	2*f1_low – f2_high
	2*f1_high – f2_low
	2*f2_low – f1_high
	2*f2_high – f1_low

	IMD frequency limit (MHz)
	850
	1070
	3215
	3430

	3rd order IMD products
	2*f1_low + f2_low
	2*f1_high + f2_high
	2*f2_low + f1_low
	2*f2_high + f1_high

	IMD frequency limit (MHz)
	5920
	6140
	6710
	6925

	4th order IMD products
	3*f1_low – f2_high
	3*f1_high – f2_low
	3*f2_low – f1_high
	3*f2_high – f1_low

	IMD frequency limit (MHz)
	2560
	2855
	5715
	6000

	4th order IMD products
	3*f1_low + f2_low
	3*f1_high + f2_high
	3*f2_low + f1_low
	3*f2_high + f1_high

	IMD frequency limit (MHz)
	7630
	7925
	9210
	9495

	4th order IMD products
	2*f1_low – 2*f2_high
	2*f1_high – 2*f2_low
	2*f1_low + 2*f2_low
	2*f1_high + 2*f2_high

	IMD frequency limit (MHz)
	1720
	1430
	8420
	8710

	5th order IMD products
	f1_low – 4*f2_high
	f1_high – 4*f2_low
	f2_low – 4*f1_high
	f2_high – 4*f1_low

	IMD frequency limit (MHz)
	8570
	8215
	4640
	4270

	5th order IMD products
	f1_low + 4*f2_low
	f1_high + 4*f2_high
	f2_low + 4*f1_low
	f2_high + 4*f1_high

	IMD frequency limit (MHz)
	11710
	12065
	9340
	9710

	5th order IMD products
	2*f1_low – 3*f2_high
	2*f1_high - 3*f2_low
	2*f2_low – 3*f1_high
	2*f2_high – 3*f1_low

	IMD frequency limit (MHz)
	4290
	3930
	355
	10

	5th order IMD products
	2*f1_low + 3*f2_low
	2*f1_high + 3*f2_high
	2*f2_low + 3*f1_low
	2*f2_high + 3*f1_high

	IMD frequency limit (MHz)
	10920
	11280
	10130
	10495



Table 5.1.X.3-2: IMD analysis for n7+n28
	UE UL carriers
	f1_low
	f1_high
	f2_low
	f2_high

	UL frequencies (MHz)
	703
	748
	2500
	2570

	2nd order IMD products
	f2_low – f1_high
	f2_high – f1_low
	f2_low + f1_low
	f2_high + f1_high

	IMD frequency limit (MHz)
	1752
	1867
	3203
	3318

	3rd order IMD products
	2*f1_low – f2_high
	2*f1_high – f2_low
	2*f2_low – f1_high
	2*f2_high – f1_low

	IMD frequency limit (MHz)
	1164
	1004
	4252
	4437

	3rd order IMD products
	2*f1_low + f2_low
	2*f1_high + f2_high
	2*f2_low + f1_low
	2*f2_high + f1_high

	IMD frequency limit (MHz)
	3906
	4066
	5703
	5888

	4th order IMD products
	3*f1_low – f2_high
	3*f1_high – f2_low
	3*f2_low – f1_high
	3*f2_high – f1_low

	IMD frequency limit (MHz)
	461
	256
	6752
	7007

	4th order IMD products
	3*f1_low + f2_low
	3*f1_high + f2_high
	3*f2_low + f1_low
	3*f2_high + f1_high

	IMD frequency limit (MHz)
	4609
	4814
	8203
	8458

	4th order IMD products
	2*f1_low – 2*f2_high
	2*f1_high – 2*f2_low
	2*f1_low + 2*f2_low
	2*f1_high + 2*f2_high

	IMD frequency limit (MHz)
	3734
	3504
	6406
	6636

	5th order IMD products
	f1_low – 4*f2_high
	f1_high – 4*f2_low
	f2_low – 4*f1_high
	f2_high – 4*f1_low

	IMD frequency limit (MHz)
	9577
	9252
	492
	242

	5th order IMD products
	f1_low + 4*f2_low
	f1_high + 4*f2_high
	f2_low + 4*f1_low
	f2_high + 4*f1_high

	IMD frequency limit (MHz)
	10703
	11028
	5312
	5562

	5th order IMD products
	2*f1_low – 3*f2_high
	2*f1_high - 3*f2_low
	2*f2_low – 3*f1_high
	2*f2_high – 3*f1_low

	IMD frequency limit (MHz)
	6304
	6004
	2756
	3031

	5th order IMD products
	2*f1_low + 3*f2_low
	2*f1_high + 3*f2_high
	2*f2_low + 3*f1_low
	2*f2_high + 3*f1_high

	IMD frequency limit (MHz)
	8906
	9206
	7109
	7384



Table 5.1.X.3-3: IMD analysis for n3+n28
	UE UL carriers
	f1_low
	f1_high
	f2_low
	f2_high

	UL frequencies (MHz)
	703
	748
	1710
	1785

	2nd order IMD products
	f2_low – f1_high
	f2_high – f1_low
	f2_low + f1_low
	f2_high + f1_high

	IMD frequency limit (MHz)
	962
	1082
	2413
	2533

	3rd order IMD products
	2*f1_low – f2_high
	2*f1_high – f2_low
	2*f2_low – f1_high
	2*f2_high – f1_low

	IMD frequency limit (MHz)
	379
	214
	2672
	2867

	3rd order IMD products
	2*f1_low + f2_low
	2*f1_high + f2_high
	2*f2_low + f1_low
	2*f2_high + f1_high

	IMD frequency limit (MHz)
	3116
	3281
	4123
	4318

	4th order IMD products
	3*f1_low – f2_high
	3*f1_high – f2_low
	3*f2_low – f1_high
	3*f2_high – f1_low

	IMD frequency limit (MHz)
	324
	534
	4382
	4652

	4th order IMD products
	3*f1_low + f2_low
	3*f1_high + f2_high
	3*f2_low + f1_low
	3*f2_high + f1_high

	IMD frequency limit (MHz)
	3819
	4029
	5833
	6103

	4th order IMD products
	2*f1_low – 2*f2_high
	2*f1_high – 2*f2_low
	2*f1_low + 2*f2_low
	2*f1_high + 2*f2_high

	IMD frequency limit (MHz)
	2164
	1924
	4826
	5066

	5th order IMD products
	f1_low – 4*f2_high
	f1_high – 4*f2_low
	f2_low – 4*f1_high
	f2_high – 4*f1_low

	IMD frequency limit (MHz)
	6437
	6092
	1282
	1027

	5th order IMD products
	f1_low + 4*f2_low
	f1_high + 4*f2_high
	f2_low + 4*f1_low
	f2_high + 4*f1_high

	IMD frequency limit (MHz)
	7543
	7888
	4522
	4777

	5th order IMD products
	2*f1_low – 3*f2_high
	2*f1_high - 3*f2_low
	2*f2_low – 3*f1_high
	2*f2_high – 3*f1_low

	IMD frequency limit (MHz)
	-3949
	-3634
	1176
	1461

	5th order IMD products
	2*f1_low + 3*f2_low
	2*f1_high + 3*f2_high
	2*f2_low + 3*f1_low
	2*f2_high + 3*f1_high

	IMD frequency limit (MHz)
	6536
	6851
	5529
	5814



The above IMD studies show that
· The 2nd order IMD generated by dual uplink of n3+n7 may fall into own Rx of n28
· The 4th order IMD generated by dual uplink of n3+n7 may fall into own Rx of n7
· The 2nd order IMD generated by dual uplink of n7+n28 may fall into own Rx of n3
· The 3rd order IMD generated by dual uplink of n3+n28 may fall into own Rx of n7
The IMD issues specific to 3DL/2UL are the cases that IMDs generated by dual uplink fall into the third Rx band; otherwise, IMD issues are already specified in 2DL/2UL CAs. 
As these 3DL/2UL IMD issues are similar to E-UTRA CA_3A_n7A-n28A, the corresponding MSDs are reused.
Table 5.1.X.4-1: MSD for the CA configuration
	EN-DC Configuration
	EUTRA/NR band
	UL Fc 
(MHz)
	UL/DL BW 
(MHz)
	UL
LCRB
	DL Fc (MHz)
	MSD 
(dB)
	Duplex mode
	IMD order

	CA_n3A-n7A-n28A
	n3
	1747
	5
	25
	1842
	N/A
	FDD
	N/A

	
	n7
	2543
	5
	25
	2663
	N/A
	FDD
	N/A

	
	n28
	741
	5
	25
	796
	20.0
	FDD
	IMD2

	
	n3
	1712.5
	5
	25
	1807.5
	N/A
	FDD
	N/A

	
	n7
	2562
	5
	25
	2682
	17.0
	FDD
	IMD3

	
	n28
	743
	5
	25
	798
	N/A
	FDD
	N/A

	
	n3
	N/A
	5
	N/A
	1832.5
	N/A
26
	FDD
	IMD2

	
	n7
	2543
	5
	25
	2663
	N/A
	FDD
	N/A

	
	n28
	710.5
	5
	25
	765.5
	N/A
	FDD
	N/A



[bookmark: _Toc158811865]Correct CA_n3-n7-n28 MSD value of 26dB at n3
CA_n3-n78-n105
This discussion explains an error in CA_n3-n78-n105 in MSD value for n78. In [2] it was noted that “MSD values have been re-used from DC_3A-28A_n78A for RX band n78.”, however this is an IMD3 value and not an IMD4 value as the analysis finds. 
Based on the tables above it can be seen that 
· n3 + n105 IMD4 and IMD5 may affect Rx frequencies of band n78
The MSD table:
Table 5.x.2.3-1: MSD due to IMD issue
	Band / Channel bandwidth / NRB / Duplex mode
	Source of IMD

	NR CA band combination
	NR band
	UL Fc 
(MHz)
	UL/DL BW 
(MHz)
	UL 
CLRB
	DL Fc (MHz)
	MSD 
(dB)
	Duplex mode
	

	CA_n3-n78-n105
	n3
	1730
	5
	25
	1825
	N/A
	FDD
	N/A

	
	n78
	3740
	10
	50
	3740
	17.3
	TDD
	IMD44

	
	n105
	670
	5
	25
	619
	N/A
	FDD
	N/A

	
	n3
	1713
	5
	25
	1808
	1
	FDD
	IMD4

	
	n78
	3795
	10
	50
	3795
	N/A
	TDD
	N/A

	
	n105
	666
	5
	25
	615
	N/A
	FDD
	N/A



Below is the extract from 38.101-3 showing it is an IMD3 issue with the value 17.3dB.
Table 7.3B.2.3.5.2-1: MSD test points for Scell due to dual uplink operation for EN-DC in NR FR1 (three bands)
	NR or E-UTRA Band / Channel bandwidth / NRB / MSD

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

	DC_3A-28A_n78A
DC_3C-28A_n78A
DC_3A-3A-28A_n78A
	3
	N/A
	5
	N/A
	1870
	17.3
	IMD3

	
	28
	740
	5
	25
	760
	N/A
	N/A

	
	n78
	3350
	10
	25
	3350
	N/A
	N/A



Instead, the values from CA_n66-n71-n78 should be used, since this is an IMD4 product is the same order, while n66 uplink frequencies are similar to n3 and n71 uplink frequencies are similar to n105, making the response in n78 downlink similar.
Table 7.3A.5-2: 3DL/2UL interband Reference sensitivity QPSK PREFSENS and uplink/downlink configurations
	Band / Channel bandwidth / NRB / Duplex mode
	Source of IMD

	NR CA band combination
	NR band
	UL Fc 
(MHz)
	UL/DL BW 
(MHz)
	UL 
LCRB
	DL Fc (MHz)
	MSD 
(dB)
	Duplex mode
	

	CA_n66-n71-n78
	n66
	1720
	5
	25
	2120
	N/A
	FDD
	N/A

	
	n71
	668
	5
	25
	622
	N/A
	FDD
	N/A

	
	n78
	N/A
	10
	N/A
	3724
	9
	TDD
	IMD41

	
	n66
	N/A
	5
	N/A
	2160
	15.5
	FDD
	IMD3

	
	n71
	693
	5
	25
	647
	N/A
	FDD
	N/A

	
	n78
	3546
	10
	50
	3546
	N/A
	TDD
	N/A



[bookmark: _Toc158811866]Correct CA_n3-n78-n105 to 9dB on IMD4 of n78.
A draftCR [3] corresponding to the proposals in this section have been provided for the Rel-18 basket bigCR.
[bookmark: _Toc158811867]Agree the corrections for CA_n1-n77-n79, CA_n3-n7-n28 and CA_n3-n78-n105 in the provided draftCR


Conclusion
The paper provides explanation and justification for several corrections submitted via draftCR to respective band combination baskets. 
The following Observations and Proposals were made:
Observation 1: It was requested at RAN4#109 to provide analysis and justification why the harmonic mixing entry in TS 38.101-1 Table 7.3A.4-4 for CA_n48-n96 should be corrected.
Proposal 1: Agree the corrections for CA_n48-n96 harmonic mixing in the provided draftCR
Observation 2: Some of the IMD test points for DC_2A-66A_n77A and DC_2A-n66A_n77A are invalid.
Proposal 2: Proposal to add IMD2 to requirement section of Note 11 usage of 32.1dB, same as section wo. Note 11 including new test frequency points
Proposal 3: Proposal to add Note 4 on DC_2A_n66A-n77A11
Observation 3: DC_2A_n66A-n78 cannot have IMD2 in band 2A.
Proposal 4: Proposal to group DC_2A-66A_n78A and DC_2A_n66A-n78A separately and correct IMD2 case in 2A when there’s 2 NR bands
Proposal 5: Proposal to add IMD2 into n77 for DC_66A_n2A-n77A with MSD values from DC_2A_n66A-n77A
Proposal 6: Agree the corrections for IMD test points in the provided draftCRs
Observation 4: Based on the tables above it can be seen that:
	n25 + n66 IMD2 and IMD4 may affect Rx frequencies of band n78. This test is missing in existing 38.101-1, re-use CA_n25-n66-n77 MSD values.
	n25 + n78 IMD4 may affect Rx frequencies of band n66. This test has been missed. Re-use CA_n25-n66-n77 MSD values.
	n66 + n78 IMD2, IMD4 and IMD5 may affect Rx frequencies of band n25. These tests have been missed. Re-use CA_n25-n66-n77 MSD values.
Proposal 7: Proposal to add missing IMD2 and IMD4 cases to CA_n25-n66-n78
Proposal 8: Agree the corrections for CA_n25-n66-n78 in the provided draftCR
Observation 4: The only combination using a summation of IMD is CA_n3-n7-n8 in 38.101-1.
Observation 5: There is already another note in 38.101-1 which can be applied instead of Note 11.
Observation 6: CA_n3-n7-n8 implicitly already uses Note 4 since n41 has the same downlink frequencies as n7.
Proposal 9: Use note 4 and delete IMD2+IMD3, replace with IMD2 only
Proposal 10: Void note 11, that is only used in this one CA case
Proposal 11: Agree the corrections for CA_n3-n7-n8 in the provided draftCR
Proposal 12: Reuse the MSD of CA_n1-n78-n79 for CA_n1-n77-n79
Proposal 13: Align MSD between DC_3-n7-n28 and CA_n3-n7-n28
Proposal 14: Correct CA_n3-n7-n28 MSD value of 26dB at n3
Proposal 15: Correct CA_n3-n78-n105 to 9dB on IMD4 of n78.
Proposal 16: Agree the corrections for CA_n1-n77-n79, CA_n3-n7-n28 and CA_n3-n78-n105 in the provided draftCR
[bookmark: _Toc116995849]
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