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<<Unchanged Parts are Omitted>>
5.6.3.5	REFSENS exception evaluation for one UL band
1) Referring to the contribution [12], the following band n28A MSD evaluations, assuming 35dB and 45dB Tx filter rejection of band n26.
Table 5.6.3.5-1: band n28A MSD evaluations due to cross band isolation for CA_n26-n28
	UL band
	DL band
	UL Fc
	UL BW
	SCS of UL band
	UL RB Allocation
	DL Fc
	DL BW
	MSD
	Cross-band
Interference
source

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

	n26
	n28A
	824
	20
	15
	25 (RBstart=0)
	785.5
	5
	25.6
	ACLR2

	n26
	n28A
	824
	20
	15
	25 (RBstart=0)
	785.5
	5
	15.9
	ACLR2



Referring to the contribution [12], we have the following band n28B MSD evaluations, assuming filter performance with set 1 and set 2 in Table 5.6.3.5-3.
Table 5.6.3.5-2: band n28B MSD evaluations due to cross band isolation for CA_n26-n28
	UL band
	DL band
	UL Fc
	UL BW
	SCS of UL band
	UL RB Allocation
	DL Fc
	DL BW
	MSD
	Cross-band
Interference
source

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

	n26
	n28B
	824
	20
	15
	25 (RBstart=0)
	801.5
	5
	45.9 (Set 1)
	ACLR1

	n26
	n28B
	824
	20
	15
	25 (RBstart=0)
	801.5
	5
	28.5 (Set 2)
	ACLR1



Table 5.6.3.5-3: Filter performance assumption
	
	Set 1
	Set 2

	n28B Rx filter rejection at 814~849MHz
	12 dB
	33 dB

	n26 Tx filter rejection at 773~803MHz
	35 dB
	45 dB



2) Referring to the contribution [13], the following analysis were provided.
To evaluate the potential 1UL and 2UL for CA_n26-n28 with band n28 full (n28F) or the lower 30MHz (n28A), it is useful to compare existing cases for CA_n5-n28F and CA_n18-n28F and CA_n18-n28A. This can be done by observing the IMD landscape provided in Figure 5.6.3.5-1, and the related wanted UL RB allocation and its image IMDs overlaps for 5MHz and 30MHz n28DL for n28F or n28A scenarios that are collected in Table 5.6.3.5-4.
In addition, 1UL cross band MSD for n28F and n28A were proposed in 1UL cross band MSD for n28F and n28A.

[image: ]
Figure 5.6.3.5-1: IMD landscape of n5, n18, n26 and n28 for n28F and n28A cases.

Table 5.6.3.5-4: Distance to n28 victim DL and IMD overlap for different UL and DL scenarios
	Band
	Max UL BW
	#RB
	Distance to (MHz)
	IMD overlap

	
	
	
	n28A
	n28F
	n28A 5MHz
	n28F 5MHz
	n28A 30MHz
	n28F 30MHz

	n26
	20MHz
	25
	26
	11
	IMD5/7
	IMD3
	IMD5/7
	IMD3/5/7

	n5
	20MHz
	20
	21
	36
	IMD5/7
	IMD5
	IMD5/7
	IMD5/7

	n18
	15MHz
	25
	17
	12
	IMD5/7
	IMD3/5
	IMD5/7
	IMD3/5/7

	n28A
	30MHz
	25
	25
	na
	na
	na
	IMD3/5
	na

	n28F
	30MHz
	25
	na
	10
	na
	na
	na
	IMD3/5



Table 5.6.3.5-5: 1UL cross band MSD for n28F and n28A
	UL band
	DL band
	UL Fc
	UL BW
	SCS of UL band
	UL RB Allocation
	DL Fc
	DL BW
	MSD
	Cross-band
Interference source

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

	n26
	n28
	822.5
	20
	15
	25 (RBstart=0)
	800.5
	5
	[>30]
	ACLR1

	n26
	n28
	822.5
	20
	15
	25 (RBstart=0)
	785.5
	5
	[18]
	ACLR2



3) Referring to the contribution [10], the technical analysis for two cases (case 1: n28 Cross-band MSD for lower 30MHz of n28 / case 2: n28 Cross-band MSD for entire n28) are shown below.
Table 5.6.3.5-6: Cross-band MSD for lower 30MHz of n28
[image: ]
Table 5.6.3.5-7: n28 Cross-band MSD for entire n28
[image: ]
It’s observed that MSD is about 15-20dB higher if the entire n28 must be supported, compared to case when only lower 30MHz of n28 is supported.
Table 5.6.3.5-8: n28 Cross-band MSD test point for lower 30MHz of n28 and entire n28
	UL band
	DL band
	UL Fc
	UL BW
	SCS of UL band
	UL RB Allocation
	DL Fc
	DL BW
	MSD
	Cross-band
Interference
source

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

	n26
	n28
	824
	20
	15
	25 (RBstart=0)
	785.5
	5
	17.0
	ACLR2

	n26
	n28
	824
	20
	15
	25 (RBstart=0)
	800.5
	5
	33.7
	ACLR



4) Referring to the contribution [17], the following analysis were provided.
The combo is a L-L band combination with small gap between uplink range of n26 and downlink range of n28. The maximum uplink bandwidth of n26 is up to 20MHz that its ACP1 would fall into DL range of n28 directly if uplink is allocated full RB. Below table lists our assumption for MSD characterization. Here we consider three-antenna implementation since the frequency gap between n26 uplink and n28 downlink is only 11MHz that we don’t think a low band diplexer is feasible with existing technology. Based on previous RAN4 agreement, there shall not be frequency range constraint on n28 thus MSD shall be characterized with full frequency range.
Table 5.6.3.5-9 Receiver performance parameters for MSD analysis
	Parameter
	Value
	Unit

	Antenna isolation 
	10
	dB

	n28 filter rejection at n26 UL range
	15
	dB

	n26 ACP1
	-30
	dBc

	n26 CIM3
	-60
	dBc

	Front-end loss 
	4
	dB

	PCB isolation 
	67
	dB

	PA RXBN noise
	-115
	dBm/Hz

	Thermal noise at n28 RX ANT port
	-165.5
	dBm/Hz

	Transceiver effective phase noise 
	-144
	dBc/Hz

	SNR requirement for QPSK
	-1
	dB


With above parameters, we calculate MSD due to cross band isolation as below:
Table 5.6.3.5-10 Link analysis for Band 28 5MHz REFSENS calculation at fc = 800.5 MHz
	Direct Signal Path

	Parameter
	Main
	Diversity
	 

	n26 TX power at antenna port (Primary path)
	23
	23
	dBm

	n26PA output noise power at n28 LNA input port
	-71.3
	-71.3
	dBm/5MHz

	n28 LNA IM2 due to n26 uplink
	-53
	-53
	dBm/5MHz

	Thermal noise at RX ant port
	-162.5
	dBm/Hz

	CIM3 noise at n28 LNA input port
	-55.8
	-55.8
	dBm

	Total noise level refer to B28 LNA input port
	-51.1
	-51.1
	

	Combined

	MSD (5MHz BW)
	47.4
	dB



Table 5.6.3.5-11: band n28B MSD evaluations due to cross band isolation for CA_n26-n28
	UL band
	DL band
	UL Fc
	UL BW
	SCS of UL band
	UL RB Allocation
	DL Fc
	DL BW
	MSD
	Cross-band
Interference
source

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

	n26
	n28B
	824
	20
	15
	25 (RBstart=0)
	800.5
	5
	47.4
	ACLR1



5) Referring to the contribution [18], new evaluation based on measurements were provided compared to [13] which was based on extrapolated from similar combination:
· 20MHz band n26 output noise in n28A (first 30MHz of band n28) and n28B (last 30MHz of band n28) for:
· 5, 20, 25 and 30MHz band n28 CBW
· At 23dBm for 1UL and 20dBm for 2UL
· Band n28 self-desense for 5, 20, 25 and 30MHz band n28 CBW at 23dBm for 1UL and 20dBm for 2UL.
Based on the chosen architecture, the following RF front-end performance is assumed:
· Post PA and pre LNA losses = 4dB
· Antenna isolation 10dB
· Band n26 UL filter from n26UL/n26DL/n28DL triplexer performance:
· n26 UL to n28A DL T/R isolation = 38dB
· n26UL to n28A DL antenna rejection = 35dB
· n26 UL to n28A DL T/R isolation = 35dB (11MHz distance)
· n26UL to n28A DL antenna rejection = 32dB (11MHz distance)
· These performances are justified by the fact that band n26 is one of the most critical low band duplexers (35MHz BW with 10MHz duplex gap)
· Band n28 UL filter from n28AorBUL/n26DL/n28AorBDL triplexer performance
· n28 UL to n26 DL T/R isolation = 40dB
· n28 UL to n26 DL antenna rejection = 38dB
These performances are justified for a full band n28 design and the proximity of band n26.
For CA_n26-n28, the 1UL scenario is using the largest n28 and n26 UL CBW (respectively 30MHz and 20MHz) closest to the victim band with a 5MHz Rx CBW. Still, in previous meetings, there was discussion regarding whether the 30MHz lower band n28 or the full band n28 should be considered, for this we evaluated n28A and n28B (representative of full band) cases:
· n28B (upper 30MHz) is victim of IMD3 of band n26 UL wanted RBs and their image including its peak
· n28A (lower 30MHz) is victim of IMD5 of band n26 UL wanted RBs and their image including its peak
· n26 is victim of n28B IMD9 and n28A IMD11, at these high IMD offsets, the noise is dominated by the wideband transmitter white noise floor.
We performed measurements for both sub-band n28A and n28B cases and the MSD after MRC results are summarized in Table 3. 
Table 5.6.3.5-12: Post MRC MSD calculations based on measured transmitter noise.
	UL/BW/IM-DL
	n26/20/5-n28A
	n26/20/3-n28B
	n28AB/30/9-n26

	CBW/NRB
	[MHz]/#
	5
	25
	5
	25
	5
	25

	Meas Tx noise / transmitter noise floor
	[dBm/CBW]
	-43.1
	-63.5
	-23.3
	-63.5
	-85.0
	-63.5

	REFSENS
	[dBm/CBW]
	-98.5
	-98.5
	-97.5

	RX noise floor wo Tx noise : Main/Div
	[dBm/CBW]
	-94.5
	-94.5
	-94.5
	-94.5
	-93.5
	-93.5

	Tx-Rx / Tx-Ant duplexer isolation/rejection
	[dB]
	38
	35
	35
	32
	37
	34

	LNA to antenna insertion loss
	[dB]
	4
	4
	4

	Antenna isolation
	[dB]
	0
	10
	0
	10
	0
	10

	PC3 1Tx interference levels: Main/Div
	[dBm/CBW]
	-77.1
	-84.1
	-54.3
	-61.3
	-96.4
	-103.4

	Noise degradation due to Tx noise : Main/Div
	[dB]
	17.5
	10.8
	40.2
	33.2
	1.8
	0.4

	REFSENS degradation after MRC
	cor [dB]
	15.3
	37.8
	1.7



Observations:
· With only the transmitter noise floor contributing, the band n26 MSD due to band n28 is small
· The MSD of band n28B victim of band n26 UL IMD3 is confirmed to be significantly above 30dB
· The MSD of band n28A victim of band n26 UL IMD5 is slightly lower than estimated in [2].
These observations lead to the following 1UL cross band isolation MSD proposals, which provides MSD for full band and lower 30MHz of band n28 as spectrum availability varies in different regions.
Table 5.6.3.5-13: 1UL cross band MSD for CA_n26-n28 accounting for both full band and lower 30MHz only of band n28.
	UL band
	DL band
	UL Fc
	UL BW
	SCS of UL band
	UL RB Allocation
	DL Fc
	DL BW
	MSD
	Cross-band
Interference source

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

	n26
	n28
	824
	20
	15
	25 (RBstart=0)
	800.5
	5
	37.8
	ACLR1

	n26
	n28
	824
	20
	15
	25 (RBstart=0)
	785.5
	5
	15.3
	ACLR2

	n28
	n26
	733
	30
	15
	25 (RBstart=135)
	861.5
	5
	1.7
	>ACLR2



6) Referring to the contribution [19], new evaluation for one uplink is provided:
[bookmark: _Hlk143796111]During the study phase for the CA_n26-n28 band combination, there was no agreement on whether to consider only the lower 30MHz section of n28 or the entire band, as captured in the following WF:

Case 1: lower 30MHz of n28 (UL: 703~733MHz, DL: 758~788MHz) is supported.
Case 2: entire n28 frequency range (UL: 703~748MHz, DL: 758~803MHz) is supported.
 
As a consequence of this, we will do the MSD analysis and access the ∆TIB,c and ∆RIB,c for both cases. The corresponding aggregated spectrums are shown in Figures 2.3-1 and 2.3-2 below:  

[image: ]
Figure 5.6.3.5-2: Aggregated spectrum allocation for the CA_n26-n28 combination (full n28 band)

[image: ]
Figure 5.6.3.5-3: Aggregated spectrum allocation for the CA_n26-n28 combination (lower 30MHz of n28 band)

The two-antenna architecture is captured in the following figure.
[image: ]

[bookmark: _Hlk143797925]Figure 5.6.3.5-4: CA_n26-n28 RF front-end architecture based on 2 antennas and 2 triplexers

CA_n26-n28 MSD Analysis

As can be seen from the MSD contributor table below, for n28 UL n26 DL, there is more than 110MHz of spectrum gap. Therefore, the cross-band interference for that case will be minimum and so the MSD for n26 DL will be small. However, for the n26 UL  n28 DL, there is only 11MHz of separation when the n28 full 45MHz band is considered and 26MMHz when the lower 30MHz of n28 (n28A) is assumed. Due to that small frequency separation, there is a strong cross-band interference that will affect the n28 DL. Next, we will examine the n28 DL MSD for both cases.

	Interference Source
	 1 Uplink (n26UL or n28UL)
	2 Uplinks (n26UL+n28UL)

	Harmonic/harmonic mixing
	No issue
	No issue

	Intermodulation 
	No issue
	No significant issue

	

Cross-band isolation
	
Option # 1: Entire n28 band
[image: ]
· Significant ACLR1 and cross band noise issue for n26ULn28DL case
· Potential TX noise leakage issue

Option # 2: Lower 30MHz of 28 band
[image: ]
· Significant ACLR2 and cross band noise issue for n26ULn28DL case
· Potential TX noise leakage issue


	


 
Table 5.6.3.5-14: CA_n26-n28 MSD cross-band interference sources
For the n28 DL MSD analysis, we will use the following worst-case assumptions for the RF front-end performance parameters:
· n26 Tx filter rejection at n28 RX (758MHz-803MHz): 30dB
· Cross-band TX to RX isolation: 40dB
· ACLR2 sideband level: 30dBc
· ACLR3 sideband level: 30dBc
· Front-end insertion loss: 4.5dB
· Antenna coupling: 10dB
· RxBW: 4.5MHz
· Output Power at antenna: 23dBm

Given the assumptions above, the MSD analysis is summarized in the table below

	
MSD Source
	
           Parameter
	
Unit
	n26 Tx  n28 RX Case 1 (Full 45MHz BW)
	n26 Tx  n28 RX Case 2 (Lower 30MHz BW only)

	
	
	
	n28 main path
	n28 div. path
	n28 main path
	n28 div. path

	PA noise 
+ ACLR
	TX noise leakage at PA output due to ACLR2 (PC3)
	dBm/RxBW
	-14
	
	-39.5
	

	
	Total PA noise @ ANT 
	dBm/RXBW
	-48.5
	-58.5
	-79
	-89

	IIP2 effects
	Typical Rx IIP2
	dBm
	54
	54
	54
	54

	
	TX IM2 noise level @ ANT 
	dBm
	-98
	-108
	-98
	-108

	Thermal Noise
	3GPP REFSENS
	dBm
	-98.5
	-98.5
	-98.5
	-98.5

	
	SNR
	dB
	-1
	-1
	-1
	-1

	
	Thermal noise
	dBm
	-97.5
	-97.5
	-97.5
	-97.5

	Composite
	Composite noise
	dBm
	-48.5
	-58.5
	-78.9
	-88.3

	
	Composite noise after MRC
	dBm
	-65.7
	-88.7

	MSD
	
	dB
	>31.0
	8.7



Table 5.6.3.5-15: CA_n26-n28 MSD analysis



CA_n26-n28 ∆TIB,c and ∆RIB,c Values

For CA_n26-n28, we can reuse the values already derived for the CA_n5-n28 as proposed in [10].
	Inter-band CA Configuration
	NR Band
	ΔTIB,c [dB]

	CA_n26-n28
	n26
	0.7

	
	n28
	0.7



                 Table 5.6.3.5-16: ∆TIB,c  for CA_n26-n28

	Inter-band CA Configuration
	NR Band
	RIB,c [dB]

	CA_n26-n28
	n26
	0.2

	
	n28
	0.2



                Table 5.6.3.5-17: ∆RIB,c  for CA_n26-n28

7) Referring to the contribution [20], new evaluation for one uplink is provided:
We did further MSD analyses, resulting in slightly different MSD numbers.
Conventional 3GPP assumptions for the TX for the PA noise measurements were used, as well as in factoring the CIM3/CIM5 contributions:
· 20 MHz 100RB DFT-s-OFDM 
· 30dBc ACLR
· 4dB Post-PA loss
· Image -28dB
· LO -28dBc
· CIM3 -60dBc
· CIM5 -70dBc



[image: ]
Figure 5.6.3.5-5 n28 Cross-band MSD for lower 30MHz of n28
[image: ]
Figure 5.6.3.5-5 n28 Cross-band MSD for entire n28

Table 5.6.3.5-17 MSD test points when deciding the specifications for CA_n26A-n28A
	UL band
	DL band
	UL Fc
	UL BW
	SCS of UL band
	UL RB Allocation
	DL Fc
	DL BW
	MSD
	Cross-band
Interference
source

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

	n26
	n28
	824
	20
	15
	25 (RBstart=0)
	785.5
	5
	17.1
	ACLR2

	n26
	n28
	824
	20
	15
	25 (RBstart=0)
	800.5
	5
	31.4
	ACLR





<<Unchanged Parts are Omitted>>
[bookmark: _Toc137570242]5.6.4.3	REFSENS exception evaluation for two UL band
1) MSD due to IMD
If the following test frequency range was assumed, we can calculate the frequency range which is hit by IMD3 from UL CA_n26-n28 as 880~895 MHz. It can be observed the IMD3 missed the DL channel of band n26 by 5MHz.
n26: UL 814~819	DL 859~864
n28: UL 743~748	DL 798~803
IMD3 range is 880~895 MHz
That means there is no direct test frequency point which can be found for IMD3 MSD definition.
2) MSD due to two UL cross band isolation
Even if the performance of duplexer/filter’s isolation can be guaranteed by one UL cross band isolation MSD, two PA linearity performance should be guaranteed simultaneously by two UL cross band isolation MSD requirements especially for the case that two 1st / 2nd adjacent channel interferences from two different UL aggressor bands hit the DL part of victim band. The following test points were proposed in contribution R4-2307477 for further discussion.
Table 5.6.4.3-1: 2UL cross band MSD for n28F and n28A
	UL band
	DL band
	UL Fc
	UL BW
	SCS of UL band
	UL RB Allocation
	DL Fc
	DL BW
	MSD
	Cross-band
Interference source

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

	n26
	n28
	824
	20
	15
	25 (RBstart=0)
	788
	30
	[>6]
	ACLR1 from n26 UL band and ACLR1+ACLR2 from n28 UL band

	n28
	
	733
	30
	15
	25 (RBstart=135)
	
	
	
	

	n26
	n28
	824
	20
	15
	25 (RBstart=0)
	773
	30
	[3]
	ACLR2 from n26 UL band and ACLR1+ACLR2 from n28 UL band

	n28
	
	718
	30
	15
	25 (RBstart=135)
	
	
	
	



New evaluation based on measurement in [16] is also provided as below:
Since CA_n26-n28 UL configuration is also considered and, similar to the work performed for CA_n5-n28, the MSD due to the addition of the band n28 UL and band n26 UL noises must be evaluated. For this, we measured the noise levels at 20dBm for the band n26UL for 20/25/30MHz CBW of band n28 and again looking at the lower or upper 30MHz. 

This time we had to measure the transmitter noise, evaluate the corresponding noise leaking to the receiver for each UL accounting for the front-end performance and assuming 3dB lower noise floor at 20dBm than 23dBm. 
This resulted in the interference levels at the receiver in:
· Table 5.6.4.3-2 for 20dBm band n26 UL in band n28A which correspond to an IMD5 case (ACLR2)
· Table 5.6.4.3-3 for 20dBm band n26 UL in band n28B which correspond to an IMD3 case (ACLR1)
· Table 5.6.4.3-4 for the 20dBm band n28 UL self desense. It corresponds to an IMD5 case for 20 and 25MHz CBW and IMD3 case for 30MHz CBW.
Table 5.6.4.3-2: 20dBm band n26 UL noise in band n28A for 20/25/20MHz CBW.
	UL/BW/IM-DL
	n26/20/5-n28A
	n26/20/5-n28A
	n26/20/5-n28A

	CBW/NRB
	[MHz]/#
	20
	106
	25
	133
	30
	160

	Meas Tx noise / transmitter noise floor
	[dBm/CBW]
	-48.3
	-60.2
	-46.5
	-59.2
	-45.7
	-58.4

	Tx-Rx / Tx-Ant duplexer isolation/rejection
	[dB]
	38
	35
	38
	35
	38
	35

	LNA to antenna insertion loss
	[dB]
	4
	4
	4

	Antenna isolation
	[dB]
	0
	10
	0
	10
	0
	10

	PC3 1Tx interference levels: Main/Div
	[dBm/CBW]
	-81.1
	-88.1
	-80.3
	-87.3
	-79.5
	-86.5


Table 5.6.4.3-3: 20dBm band n26 UL noise in band n28B for 20/25/20MHz CBW.
	UL/BW/IM-DL
	n26/20/3-n28B
	n26/20/3-n28B
	n26/20/3-n28B

	CBW/NRB
	[MHz]/#
	20
	106
	25
	133
	30
	160

	Meas Tx noise / transmitter noise floor
	[dBm/CBW]
	-33.4
	-60.2
	-28.8
	-59.2
	-28.2
	-58.4

	Tx-Rx / Tx-Ant duplexer isolation/rejection
	[dB]
	35
	32
	35
	32
	35
	32

	LNA to antenna insertion loss
	[dB]
	4
	4
	4

	Antenna isolation
	[dB]
	0
	10
	0
	10
	0
	10

	PC3 1Tx interference levels: Main/Div
	[dBm/CBW]
	-64.4
	-71.4
	-59.8
	-66.8
	-59.2
	-66.2


Table 5.6.4.3-4: 20dBm band n28 UL noise for 20/25/20MHz CBW.
	CBW/NRB
	[MHz]/#
	20
	106
	25
	133
	30
	160

	Meas Tx noise / transmitter noise floor
	[dBm/CBW]
	-55.0
	-60.2
	-43.0
	-59.2
	-36.6
	-58.4

	Tx-Rx / Tx-Ant duplexer isolation/rejection
	[dB]
	50
	46
	50
	46
	50
	46

	LNA to antenna insertion loss
	[dB]
	4
	4
	4

	Antenna isolation
	[dB]
	0
	10
	0
	10
	0
	10

	PC3 1Tx interference levels: Main/Div
	[dBm/CBW]
	-99.9
	-105.9
	-88.9
	-94.9
	-82.6
	-88.6



From the above, we can derive the MSD post MRC accounting for the addition of n26 and n28 UL noises, but also considering that the main and diversity antennas are swapped between the two bands in the proposed architecture. The calculations are provided for the three band n28 victim bandwidths in Table 5.6.4.3-5 for n28A and Table 5.6.4.3-6 for n28B.
Table 5.6.4.3-5: REFSENS degradation in n28A.
	n28CBW
	20MHz n28A
	25MHz n28A
	30MHz n28A

	antenna
	main
	div
	main
	div
	main
	div

	n28 20dBm UL noise [dBm/CBW]
	-99.9
	-105.9
	-88.9
	-94.9
	-82.6
	-88.6

	n26 20dBm UL noise [dBm/CBW]
	-89.0
	-82.0
	-87.3
	-80.3
	-86.5
	-79.5

	n28 REFSENS [dBm/CBW]
	-90.8
	-84.2
	-78.5

	2UL interference levels [dBm/CBW]
	-88.7
	-82.0
	-85.0
	-80.1
	-81.1
	-79.0

	Noise degradation due to Tx noise [dB]
	2.7
	6.1
	3.3
	3.5
	3.6
	2.1

	REFSENS degradation after MRC [dB]
	5.4
	3.3
	1.9


Table 5.6.4.3-6: REFSENS degradation in n28B.
	n28CBW
	20MHz n28B
	25MHz n28B
	30MHz n28B

	antenna
	main
	div
	main
	div
	main
	div

	n28 20dBm UL noise [dBm/CBW]
	-99.9
	-105.9
	-88.9
	-94.9
	-82.6
	-88.6

	n26 20dBm UL noise [dBm/CBW]
	-71.4
	-64.4
	-66.8
	-59.8
	-66.2
	-59.2

	n28 REFSENS [dBm/CBW]
	-90.8
	-84.2
	-78.5

	2UL interference levels [dBm/CBW]
	-71.4
	-64.4
	-66.8
	-59.8
	-66.1
	-59.2

	Noise degradation due to Tx noise [dB]
	15.5
	22.4
	13.6
	20.4
	9.0
	15.4

	REFSENS degradation after MRC [dB]
	20.1
	18.2
	13.5



Observations:
· Even in the n28A case, the 2UL noise is above the band n28 REFSENS levels that already suffers from IMD3 or IMD5 self-desense.
· In many n28A cases the band n26 UL noise dominates
· In the n28B case the band n26 noise dominates compared to band n28 self desense and although significantly lower than the n26 1UL case, it still results in significant MSD
· Given that it shows the contribution from both UL the 30MHz CBW for band n28 is preferred.

With the above, the following 2UL MSD is proposed considering both full band n28 and upper 30MHz cases as spectrum availability varies in different regions.
Table 5.6.4.3-7: 2UL cross band MSD for CA_n26-n28 accounting for both full band and lower 30MHz only of band n28.
	UL band
	DL band
	UL Fc
	UL BW
	SCS of UL band
	UL RB Allocation
	DL Fc
	DL BW
	MSD
	Cross-band
Interference source

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

	n26
	n28
	824
	20
	15
	25 (RBstart=0)
	788
	30
	13.5
	ACLR1 from n26 and n28

	n28
	
	733
	30
	15
	25 (RBstart=135)
	
	
	
	

	n26
	n28
	824
	20
	15
	25 (RBstart=0)
	773
	30
	1.9
	ACLR2 from n26 and ACLR1 from n28

	n28
	
	718
	30
	15
	25 (RBstart=135)
	
	
	
	




<<End of Change>>
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