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Introduction

In the last meeting, a TP on 1UL/2UL for CA_n3-n41 was approved [1]. However, the MSD values due to cross band isolation are still TBD. This paper provides some analysis for this open issue and a TP base on the analysis.

Discussion

When reviewing the analysis of LTE band combination of CA_3-41, it can be found after a long time discussion, an agreement was reached as documented in [2] that the requirements should be derived assuming a single antenna with local diplexer between Band 3 and Band 41. It can be expected that the same RF architecture will be assumed to derived the MSD value in NR for this similar combination. 

Table 1 illustrated the filter data collected from some companies, where the highlight data are cited from the agreed WF [2], the others are collected in this meeting from different vendors.

Table 1, filter data from different companies

	
	R4-151900
	R4-152173
	R4-152192
	R4-152229
	R4-152255
	New data from vendor A (ETC)
	New data from vendor B (ETC)
	Average (dB)

	B41 filter atten @ B3 TX
	41
	No data
	15~27 (20)
	18
	28
	22
	24
	22.4

	B41 filter atten @ B3 RX
	32
	20
	15~25
	18
	28
	20
	24
	23.1

	B3 duplexer TX atten @ B41
	No data
	28
	30~36 (33)
	40
	21
	30
	35
	31.2

	B3 duplexer RX atten @ B41
	No data
	No data
	42~55 (45)
	40
	40
	40
	40
	41.0



From the table, the average attenuation was calculated in the last column. It shall be noted the outlier value 41 is omitted from the first row. And according to [3-5], the isolation of diplexer can be assumed to be 15dB for both band n41 and band n3.

Base on the above, the filter isolation and attenuation performance for MSD analysis can be concluded as follow.

n41Rx rejection @ n3 Tx frequency: 37.4 dB (22.4+15)
n3 Rx rejection @ n41 Tx frequency: 56.0 dB (41+15)
Isolation for n41 Tx to n3 Rx : 38.1 dB (23.1+15)
Isolation for n3 Tx to n41 Rx: 46.2 dB (31.2+15)
Other required assumptions showing in table 2 are also made for estimating MSD for n3 Rx and n41 Rx

Table 2 assumptions for estimating MSD

	Band n3 PA spectrum regrowth n41 Rx noise (dBm/Hz)
	-130

	Band n3 PA spectrum regrowth n41 Rx noise (dBm/Hz)
	-130

	RFIC IIP2 (dBm)
	50

	n41 front end filter Loss (dB)
	6

	n3 Tx front end filter Loss (dB)
	5

	n3 Rx front end filter Loss (dB)
	5.5

	n3 Tx/Rx LO phase noise (dBc/Hz)
	-154

	n41 LO phase noise (dBc/Hz)
	-154

	Antenna ISO (dB)
	10


Thus MSD values are derived as follow by using MRC combining.

Table 3: Band n3 MSD when n41 transmits signal

	CBW (MHz)
	5
	10
	15
	20
	25
	30

	n3 MSD (dB)
	3.0
	2.9
	2.9
	2.9
	2.9
	2.9


Table 4: Band n41 MSD when n3 transmits signal

	CBW (MHz)
	10
	15
	20
	40
	50
	60
	80
	90
	100

	n41 MSD (dB)
	4.7
	4.3
	4.1
	3.7
	3.5
	3.5
	3.3
	3.2
	3.2


From the above tables, it can be seen that the MSD values are slightly different from those in LTE CA_3-41 for the CBW no more than 20 MHz. Considering the MSD values in LTE are compromised values from different companies after a long time discussion, it is proposed that the same MSD values as LTE[7] are reused in NR. For wider CBW in NR, it is proposed the MSD values could be derived by using the same trend as that less than 20 MHz CBW. Thus the following MSD requirements are proposed for CA_n3A-n41A due to poor cross band isolation. 
Table 5: MSD requirements due to cross band isolation

	NR UL band
	NR DL band
	Channel bandwidth

	
	
	5
MHz (dBm)
	10
MHz (dBm)
	15
MHz (dBm)
	20
MHz (dBm)
	25
MHz (dBm)
	30
MHz (dBm)
	40
MHz (dBm)
	50
MHz (dBm)
	60
MHz (dBm)
	80
MHz (dBm)
	90 MHz (dBm)
	100
MHz (dBm)

	n3
	n41
	
	[4.3]
	[4.0]
	[3.9]
	
	
	[3.5]
	[3.3]
	[3.2]
	[3.1]
	[3.0]
	[3.0]

	n41
	n3
	[3.0]
	[3.0]
	[3.0]
	[3.1]
	[3.0]
	[3.0]
	
	
	
	
	
	


Proposal: MSD requirements in table 5 is proposed for  CA_n3A-n41A due to cross band isolation.
Based on the above proposal, we give a TP to include the above MSD requirements for CA_n3A-n41A for TR 38.716-02-00 [8] as attached in the Annex.
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----- Start of TP -----

6.7
CA_n3-n41

<< Unchanged omitted >>

6.7.1.5

REFSENS requirements

For this combinations, sensitivity degradation is allowed for a band if it is impacted by UL of another band part of the same DC configuration due to cross band isolation issues. Reference sensitivity exceptions are specified in Table 6.7.1.5-1 with uplink configuration specified in Table 6.7.1.5-2.

Table 6.7.1.5-1:MSD due to cross band isolation

	NR CA Configuration
	NR UL band
	NR DL band
	Channel bandwidth

	
	
	
	5
MHz (dBm)
	10
MHz (dBm)
	15
MHz (dBm)
	20
MHz (dBm)
	25
MHz (dBm)
	30
MHz (dBm)
	40
MHz (dBm)
	50
MHz (dBm)
	60
MHz (dBm)
	80
MHz (dBm)
	90 MHz (dBm)
	100
MHz (dBm)

	CA_n3A-n41A
	n3
	n41
	
	[4.3]
	[4.0]
	[3.9]
	
	
	[3.5]
	[3.3]
	[3.2]
	[3.1]
	[3.0]
	[3.0]

	
	n41
	n3
	[3.0]
	[3.0]
	[3.0]
	[3.1]
	[3.0]
	[3.0]
	
	
	
	
	
	

	NOTE 1: The Band n41 requirements are modified by -0.5dB when carrier frequency of the assigned NR channel bandwidth is within 2515-2690 MHz.



Table 6.7.1.5-2: Uplink configuration for reference sensitivity exceptions due to cross band isolation

	Channel bandwidth of the affected DL band

	NR UL band
	NR DL band
	SCS of UL band (kHz)
	5
MHz 
	10
MHz 
	15
MHz 
	20
MHz 
	25
MHz 
	30
MHz 
	40
MHz 
	50
MHz 
	60
MHz 
	80
MHz 
	90 MHz 
	100
MHz 

	n3
	n41
	15
	
	50
	501
	501
	
	
	501
	501
	501
	501
	501
	501

	
	
	30 
	
	24
	241
	241
	
	
	241
	241
	241
	241
	241
	241

	n41
	3
	15
	25
	50
	75
	100
	128
	160
	
	
	
	
	
	

	
	
	30
	10
	24
	36
	50
	64
	75
	
	
	
	
	
	

	NOTE 1:
1 refers to the UL resource blocks shall be located as close as possible to the downlink operating band but confined within the transmission bandwidth configuration for the channel bandwidth (Table 5.3.2-1 in TS38.101-1).



6.7.2

Specific for 2 bands UL CA
----- End of TP -----
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