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Introduction
Analysis and proposals on CA_n5-n28 are provided in this contribution.
Discussion
The objectives of WI [1] are as follows:
Specify the following requirements based on down-selection of options of the outcome of SI
· Define Tib/Rib for the band combinations.
· Define REFRENS degradation for some specific band combinations if it’s needed.
· Define other necessary requirements for some specific band combinations if they are identified to be needed.
For CA_n5-n8, study the feasibility of non-simultaneous n5 DL + n8 UL with the existing specifications [RAN2]
· Note: RAN2 work will be triggered by LS from RAN4
An overview table of the CA combinations studied in this WI is provided here:
Table 1: Band combinations studied in this WI
	Configuration
	Uplink configuration
	Supported operators

	CA_n5-n8
	CA_n5-n8
	China Telecom, Spark NZ, China Unicom

	CA_n5-n28
	CA_n5-n28
	Spark NZ

	CA_n8-n20-n28
	CA_n8-n20, CA_n8-n28, CA_n20-n28
	[bookmark: OLE_LINK14][bookmark: OLE_LINK15]Vodafone, Telecom Italia, Orange, Deutsche Telekom, Telia Company



The channel bandwidths per operating band for each band combination are listed in the following table.
Table 2: Channel bandwidths per operating band for each band combination
	NR CA configuration
	Uplink CA configuration or single uplink carrier
	NR Band
	Channel bandwidth (MHz)
	Bandwidth combination set

	CA_n5A-n8A
	CA_n5A-n8A
	n5
	5, 10
	0

	
	
	n8
	5, 10
	

	CA_n5A-n28A
	CA_n5A-n28A
	n5
	5, 10, 15, 20
	0

	
	
	n28
	5, 10, 15, 20, 30
	

	CA_n8A-n20A-n28A
	CA_n8A-n20A
CA_n8A-n28A
CA_n20A-n28A
	n8
	5, 10, 15, 20
	0

	
	
	n20
	[bookmark: OLE_LINK5]5, 10, 15, 20
	

	
	
	n28
	5, 10, 15, 20
	


Analysis
A single UL MSD analysis including PA measurements as well as RF filter characteristics was conducted. Please note that 1UL MSD is already specified, with 17.5dB MSD allowance for 5MHz n28 located at upper end of n28. We did the analysis because the requirement was in brackets until recently, and because were in the process of evaluating feasible RF filtering characteristics.
We used the conventional 3GPP assumptions for the TX for the PA noise measurements, 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
The RF component analysis results are valid for both n5 TRX+n28 RX Triplexer as well as for n5+n28 quadplexer. These results are valid for both 1UL/2DL and 2UL/2DL cases.
· n5 ΔTIB=0.8dB
· n28 ΔTIB=0.8dB
· n5 ΔRIB=0.8dB
· n28 ΔRIB=0.8dB
· Cross band TX isolation at n28 RX ≥45dB
· Cross band RX isolation at n28 RX ≥45dB
· n5 TX/RX isolations adequate to meet n5 REFSENS
· n28 TX/RX isolations adequate to meet n28 REFSENS
The following MSD result was achieved.
[image: ]
Figure 1 CA_n5A-n28A MSD
We recognize that the result at the same ballpark as the currently specified MSD. In case there will de discussion whether the current MSD for single UL must be revisited, then our results should be part of that consideration
Proposal 1: The following MSD test point should be considered if currently specified MSD for 1UL CA_n5A-n28A is revisited 
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	UL RB Allocation
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	DL BW
	MSD
	Cross-band
Interference
source

	
	
	(MHz)
	(MHz)
	(kHz)
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	(MHz)
	(MHz)
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	n5
	n28
	834
	20
	15
	20 (RBstart=0)
	800.5
	5
	14.4
	ACLR2



As per WF agreed in previous meeting, RAN4 needs to conclude also on the non-IMD 2UL Cross-band MSD. In our view, it would be most practical to re-use the same test point and MSD value also for the 2UL Case. This is because that absolute MSD value is largest with this test case. 
The intention of MSD exception, and the fact that REFSENS is only verified at the test point and nowhere else within each CA configuration is to show the worst-case MSD. If we specify other options, where the test point is such that the MSD is much smaller than proposed below, the user of the spectrum may get very surprised in case the MSD observed in reality is way larger than that specified in 3GPP. 
Proposal 2: Use the following test point for 2UL Cross-band MSD
	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)
	

	n5
	n28
	834
	20
	15
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	800.5
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	14.4
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	n28
	
	745.5
	5
	15
	25 (Rbstart=0)
	
	
	
	



Proposal 3: Use the following ΔTIB and ΔTIB for CA_n5-n28
	Inter-band CA combination
	NR Band
	ΔRIB,c (dB)
	ΔTIB,c (dB)

	CA_n5-n28
	n5
	0.8
	0.8

	
	n28
	0.8
	0.8



[bookmark: _Hlk131594788]Conclusions
[bookmark: _Hlk859252]Requirements for CA_n5A-n28A were analysed with the following proposals:
Proposal 1: The following MSD test point should be considered if currently specified MSD for 1UL CA_n5A-n28A is revisited 
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Proposal 2: Use the following test point for 2UL Cross-band MSD
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Proposal 3: Use the following ΔTIB and ΔTIB for CA_n5-n28
	Inter-band CA combination
	NR Band
	ΔRIB,c (dB)
	ΔTIB,c (dB)

	CA_n5-n28
	n5
	0.8
	0.8

	
	n28
	0.8
	0.8



Reference
[1] RP-230764, “New WID on enhancement for 700/800/900MHz band combinations”, CATT, China Telecom
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Configuration  Uplink configuration  Supported operators  

CA_n5 - n8  CA_n5 - n8  China Telecom, Spark NZ, China Unicom  

CA_n5 - n28  CA_n5 - n28  Spark NZ  

CA_n8 - n20 - n28  CA_n8 - n20, CA_n8 - n28, CA_n20 - n28  Vodafone, Telecom Italia, Orange, Deutsche  Telekom ,   Telia Company  

  The channel bandwidths per  operating band for each band combination are listed in the following table.   Table 2:   C hannel bandwidths per operating band for each band combination  

NR CA configuration  Uplink CA  configuration   or  single uplink  carrier  NR  Band  Channel bandwidth (MHz)  Bandwidth  combination  set  

CA_n5A - n8A  CA_n5A - n8A  n5  5, 10  0  

n8  5, 10  

CA_n5A - n28A  CA_n5A - n28A  n5  5, 10, 15, 20  0  

n28  5, 10, 15, 20, 30  

CA_n8A - n20A - n28A  CA_n8A - n20A   CA_n8A - n28A   CA_n20A - n28A  n8  5, 10, 15, 20  0  

n20  5, 10, 15, 20  

n28  5, 10,  15, 20  

3.   Analysis   A   single UL MSD   analysis including PA measurements   as well as  RF filter characteristics was conducted.   Please note  that 1UL MSD is already specified, with 17.5dB MSD allowance for 5MHz n28 located at upper end of n28 .   We did 

