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The WID for SUL band combinations was updated in RAN #90 meeting. This contribution provides a TP for SUL_n41A-n98A for TR 37.717-00-00.
Discussion
It may have a MSD issue due to cross band isolation for SUL_n41A-n98A. In this paper, we’d like to discuss it. We can use the main/diversity antenna topology as RF front-end architecture in our analysis, as shown in figure 1.
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Figure 1 main/diversity antenna topology
We can find the 38dB minimum attenuation value for n98 SAW TX on band n41 frequency range can be easily reached. Thus, table 1 summarize the MSD analysis results for SUL_n41-n98.
Table 1 The MSD analysis results for SUL_n41-n98
	Item
	Unit
	parameter
	Main
	Diversity

	n98 TX power at antenna port (Primary path)
	dBm
	23
	　
	　

	n98 PA output noise power at B41 freq
	dBm/Hz
	（40MHz UL）
	-130
	-130

	Antenna isolation Primary <-> Diversity
	　
	10
	　
	　

	n41 Rx bandwidth
	MHz
	9
	　
	　

	n98 PA output noise power
	　
	　
	-60.45757
	-60.4575749

	n98 SAW TX to COM port on B41 RX freq
	dB
	38
	　
	　

	Diplexer loss, dB
	　
	1.5
	　
	　

	diplexer out of band isolation
	dB
	10
	　
	　

	n98 PA noise power at SAW- COM port
	　
	　
	-108.4576
	-119.957575

	front end loss
	　
	4
	　
	　

	n98 PA noise power at ant port
	　
	　
	-104.4576
	-115.957575

	noise figure dB
	dB
	11
	　
	　

	Thermal noise at RX ant port(dBm/Hz)
	　
	-163
	　
	　

	Thermal noise, dBm
	　
	　
	-93.45757
	-93.4575749

	totle noise level at ANT port, dBm
	　
	　
	-93.12562
	-93.4332211

	SNR requirement for QPSK
	　
	-1
	　
	　

	REFSENSE (referred to antenna)(10MHz BW)
	　
	　
	-94.12562
	-94.4332211

	combined REFSENS(10MHz BW), dBm
	　
	　
	-97.29244
	　

	Margin
	dB
	2.5
	　
	　

	combined REFSENS(10MHz BW)after considering Margin, dBm
	　
	　
	-94.79244
	　

	MSD
	dB
	　
	0.0075573
	　



Based on the analysis, there is no need to specify MSD for SUL_n41-n98 in the spec.
Text Proposal
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5.x	SUL_n41A-n98A
5.x.1	Operating bands
Table 5.x.1-1: SUL band combination
	NR Band combination for SUL
	NR Band
(Table 5.2-1)

	SUL_n41-n982
	n41, n98

	NOTE 1:	If a UE is configured with both NR UL and NR SUL carriers in a cell, the switching time between NR UL carrier and NR SUL carrier is 0 us.
NOTE 2:	For UE supporting SUL band combination simultaneous Rx/Tx capability is mandatory.




5.x.2	Channel bandwidths per operating band
Table 5.x.2-1: Supported bandwidths per SUL band combination
	SUL band combination with CA
	UL configuration
	NR Band
	Subcarrier spacing
(kHz)
	5
MHz
	10
MHz
	15
MHz
	20
MHz
	25 MHz
	30 MHz
	40
MHz
	50
MHz
	60
MHz
	70
MHz
	80
MHz
	90
MHz
	100 MHz
	Bandwidth combination set

	SUL_n41A-n98A
	SUL_n41A-n98A
	n41
	15
	
	Yes
	Yes
	Yes
	
	Yes
	Yes
	Yes
	
	
	
	
	
	0

	
	
	
	30
	
	Yes
	Yes
	Yes
	
	Yes
	Yes
	Yes
	Yes
	
	Yes
	Yes
	Yes
	

	
	
	
	60
	
	Yes
	Yes
	Yes
	
	Yes
	Yes
	Yes
	Yes
	
	Yes
	Yes
	Yes
	

	
	
	n98
	15
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	
	

	
	
	
	30
	
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	
	

	
	
	
	60
	
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	
	






5.x.3	Maximum output power
There is only single UL in uplink so the requirement for each band in clause 6.2.1 from 38.101-1 is applicable.
5.x.4	Spurious emission band UE co-existence
There is only single UL in uplink so this requirement specified in clause 6.5.3.2 from 38.101-1 is applicable. 
Table 5.x.4-1 summarizes frequency ranges where harmonics and/or harmonics mixing occur for SUL_n41-n98.
Table 5.x.4-1: Impact of UL/DL Harmonic/Harmonic mixing 
	
	
	
	
	2nd Harmonic
	3rd Harmonic
	4th Harmonic

	Band
	Low Band Edge
	High Band Edge
	Low Band Edge
	High Band Edge
	Low Band Edge
	High Band Edge
	Low Band Edge
	High Band Edge

	[bookmark: _Hlk53514571]n41
	UL/DL frequency range
	2496
	2690
	4992
	5380
	7488
	8070
	9984
	10760

	n98
	UL frequency range
	1880
	1920
	3760
	3840
	5640
	5760
	7520
	7680


There is no harmonic/harmonic mixing issue for this band combination. 
5.x.5	REFSENS requirements
For SUL operation, the reference receive sensitivity (REFSENS) requirement for downlink bands specified in clause 7.3A.2 from TS 38.101-1 shall be met when supplementary uplink configuration for reference sensitivity are specified as below.
Table 5.x.5-1: Supplementary uplink configuration for reference sensitivity
	
	NR Band / SCS of SUL band / Channel bandwidth of the DL band / NRB

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

	n41
	n98
	15
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	216
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	216
	216
	216
	216
	
	216
	216
	216

	



5.x.6	∆TIB and ∆RIB values
For SUL_n41-n98, the TIB,c and RIB,c values are given in the tables below.
Table 5.x.6-1: ΔTIB,c
	SUL Band combination
	NR Band
	ΔTIB,c [dB]

	SUL_n41-n98
	n41
	0.5

	
	n98
	0.5



Table 5.x.6-2: ΔRIB,c
	SUL Band combination
	NR Band
	ΔRIB,c [dB]

	SUL_n41-n98
	n41
	0.2



---End of changes---
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