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Introduction
In RAN4#107 meeting, RAN4 completed the study phase of CA_n26-n28 as two draft CRs [1] [2] were approved. Due to the small frequency gap (11MHz) between n26 UL and n28 DL, a serious interference and impacts on n28 DL REFSENS can be observed. Based on the TR 38.872, we summarize the contributions about MSD below.

	Contribution
	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)
	

	[4]
	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

	[5]
	n26
	n28A
	822.5
	20
	15
	25 (RBstart=0)
	785.5
	5
	[18]
	ACLR2

	[3]
	n26
	n28A
	824
	20
	15
	25 (RBstart=0)
	785.5
	5
	17.0
	ACLR2



	Contribution
	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)
	

	[4]
	n26
	n28B
	824
	20
	15
	25 (RBstart=0)
	800.5
	5
	45.9 (Set 1)
	ACLR1

	
	n26
	n28B
	824
	20
	15
	25 (RBstart=0)
	800.5
	5
	28.5 (Set 2)
	ACLR1

	[5]
	n26
	n28B
	822.5
	20
	15
	25 (RBstart=0)
	800.5
	5
	[>30]
	ACLR1

	[3]
	n26
	n28B
	824
	20
	15
	25 (RBstart=0)
	800.5
	5
	33.7
	ACLR



In order to address the serious degradation on band n28B REFSENS, the following options about different frequency range restrictions are listed to trade-off the pros and cons.

	Option 1 Keep current CA_n26A-n28A with entire n28 frequency range and specify n26 UL and UL CA support for entire frequency range
Option 2 Modify current CA_n26A-n28A to include only lower 30MHz of n28 and specify n26 UL and UL CA support for lower 30MHz frequency range
Option 3 Keep current CA_n26A-n28A with entire n28 frequency range and specify n26 UL and UL CA support for lower 30MHz frequency range
Option 4 Combination of options 1 and 3.




In this paper, we’d like to further discuss the RF architecture especially for MSD due to one UL cross band isolation and trade-off these four options for CA_n26-n28.
Discussion on MSD due to cross band isolation from n26 UL to n28 DL
During the study phase, there are two cases for technical analysis and study.
Case 1: n26 UL band => n28A DL band
Case 2: n26 UL band => n28B DL band
Case 1: n26 UL band => n28A DL band
For case 1, the main issue is what the rejection is assumed for Tx filter of band n26 at 758~788MHz. Based on our contribution [4], if 35dB is assumed, the MSD is about 25dB. However, if 45dB filter rejection is assumed, the MSD (n26 UL => n28A DL) is about 15dB.
Proposal 1: to specify 20dB MSD for n26 UL => n28A DL assuming 40dB filter rejection for band n26 Tx filter at 758~788MHz.
Case 2: n26 UL band => n28B DL band
For this case 2, generally the existing Rx filter of band n28B can’t provide enough rejection at 814~849MHz since there is the smaller frequency gap (11MHz) and no optimization between n26 UL and n28B DL. Thus, most of the existing Rx filter of band n28B have 10~15dB rejection at 814~849MHz. That means the RX chain of band n28B will suffer from the serious blocking interference. 
Another issue is how many rejection at 773~803MHz from band n26 Tx filter can be provided. Currently, the performance of band n26 Tx filter is around 30dB.
If RAN4 assume the existing components can be used for this kind of scenario, the MSD may be larger than 40dB.
Observation 1: If the existing components performance (12dB rejection for n28B Rx filter at 814~849MHz and 30dB rejection for n26 Tx filter at 773~803MHz) are used, the MSD (n26 UL => n28B DL) is about 40~45dB.
Thus, from implementation perspective, the optimization for filters performance is needed. If we improve the performance below, we can get about 28dB MSD (n26 UL => n28B DL) due to the 1st adjacent channel interference.
Rejection for n28B Rx filter at 814~849MHz: 12dB => 30dB.
Rejection for n26 Tx filter at 773~803MHz: 30dB => 45dB.
Observation 2: if the filters performance is optimized, i.e. Rejection for n28B Rx filter at 814~849MHz: 12dB => 30dB / Rejection for n26 Tx filter at 773~803MHz: 30dB => 45dB, the MSD (n26 UL => n28B DL) is about 28~30dB due to 1st adjacent channel interference.
Thus, it’s very important for RAN4 to assume the filter performance of band n28B Rx filter and band n26 Tx filter before specifying the MSD value. From my perspective, the filter optimization is needed if UE support this combo CA_n26-n28.
Observation 3: it’s very important for RAN4 to assume the filter performance of band n28B Rx filter and band n26 Tx filter before specifying the MSD value.
Proposal 2: to consider the following filter performance for case 2:
Rejection for n28B Rx filter at 814~849MHz: 12dB => 30dB.
Rejection for n26 Tx filter at 773~803MHz: 30dB => 45dB.

Discussion on Delta Tib and Rib
In WF [2] for CA_n5-n28, we have an agreement on Delta Tib and Rib. The values for CA_n5-n28 can be reused for CA_n26-n28.
Proposal 3: The Delta Tib and Rib values for CA_n5-n28 can be reused for CA_n26-n28.
Table 1: ΔTIB,c
	Inter-band CA Configuration
	NR Band
	ΔTIB,c [dB]

	CA_n26A-n28A
	n26
	0.7

	
	n28
	0.7


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

	CA_n26A-n28A
	n26
	0.2

	
	n28
	0.2



Discussion on potential solutions
In order to address the serious degradation on band n28B REFSENS, the following options about different frequency range restrictions are listed to trade-off the pros and cons.

	Option 1 Keep current CA_n26A-n28A with entire n28 frequency range and specify n26 UL and UL CA support for entire frequency range
Option 2 Modify current CA_n26A-n28A to include only lower 30MHz of n28 and specify n26 UL and UL CA support for lower 30MHz frequency range
Option 3 Keep current CA_n26A-n28A with entire n28 frequency range and specify n26 UL and UL CA support for lower 30MHz frequency range
Option 4 Combination of options 1 and 3.





	Options
	Pros
	Cons

	Option 1
	There is no deployment restriction as the entire n28 frequency range can be deployed
	It’s very hard for UE to support the con-current deployment in n26 UL and n28 DL.
In addition, UE may suffer from serious REFSENS degradation.

	Option 2
	As only lower 30MHz of n28 was supported, it’s more easily to implement than option 1.
	Deployment restriction can be observed, as only lower 30MHz of n28 is supported.

	Option 3
	As only lower 30MHz of n28 was supported, it’s more easily to implement than option 1.
	Deployment restriction (lower 30MHz of n28) can be observed when band n26 UL is configured.

	Option 4
	Both option 1 and option 3 are kept. UE vendor can choose the specific implementation. It also leaves some opportunities for operators to deploy option 1 UE.
	Since both option 1 and option 3 are supported, UE has to report capability to indicate which option it support.



Proposal 4: If RAN4 decide to go option 4, UE capability is need to distinguish different implementation and deployment.
Summary
Proposal 1: to specify 20dB MSD for n26 UL => n28A DL assuming 40dB filter rejection for band n26 Tx filter at 758~788MHz.
Observation 1: If the existing components performance (12dB rejection for n28B Rx filter at 814~849MHz and 30dB rejection for n26 Tx filter at 773~803MHz) are used, the MSD (n26 UL => n28B DL) is about 40~45dB.
Observation 2: if the filters performance is optimized, i.e. Rejection for n28B Rx filter at 814~849MHz: 12dB => 30dB / Rejection for n26 Tx filter at 773~803MHz: 30dB => 45dB, the MSD (n26 UL => n28B DL) is about 28~30dB due to 1st adjacent channel interference.
Observation 3: it’s very important for RAN4 to assume the filter performance of band n28B Rx filter and band n26 Tx filter before specifying the MSD value.
Proposal 2: to consider the following filter performance for case 2:
Rejection for n28B Rx filter at 814~849MHz: 12dB => 30dB.
Rejection for n26 Tx filter at 773~803MHz: 30dB => 45dB.
Proposal 3: The Delta Tib and Rib values for CA_n5-n28 can be reused for CA_n26-n28.
Table 1: ΔTIB,c
	Inter-band CA Configuration
	NR Band
	ΔTIB,c [dB]

	CA_n26A-n28A
	n26
	0.7

	
	n28
	0.7


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

	CA_n26A-n28A
	n26
	0.2

	
	n28
	0.2



Proposal 4: If RAN4 decide to go option 4, UE capability is need to distinguish different implementation and deployment.
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