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[bookmark: OLE_LINK16][bookmark: OLE_LINK17]Background
The WID for SUL band combinations was updated in RAN #90 meeting. This contribution provides a TP for SUL_n79A-n97A for TR 37.717-00-00.
Discussion
[bookmark: OLE_LINK20][bookmark: OLE_LINK21]Table 1 summarize the MSD analysis results for SUL_n79-n97, due to 2nd harmonic interference.
Table 1 The MSD analysis results for SUL_n79-n97, due to 2nd harmonic interference
	　
	primary
	diversity

	parameter
	value
	H2 level
	value
	H2 level

	n97 PA output power, dBm
	27
	　
	　
	　

	n97 Post PA Filter IL, dB
	2.5
	　
	　
	　

	antenna switch IL, dB
	0.7
	　
	　
	　

	Diplexer IL,dB
	0.8
	　
	　
	　

	n97 PA H2, Attenuation,dBc
	40
	　
	　
	　

	n97 PA H2, dBm
	　
	-13
	　
	　

	n97 Post PA Filter,dB
	25
	　
	　
	　

	n97 H2 output at Post PA Filter,dBm
	　
	-38
	　
	　

	n97 H2 output at antenna switch,dBm
	　
	-38.7
	　
	　

	Diplexer Rejection&isolation,dB
	10
	-48.7
	　
	　

	Antenna isolation, dB
	　
	　
	10
	-58.7

	antenna switch IL, dB
	0.7
	-49.4
	0.7
	-59.4

	n41 filter IL, dB
	2
	-51.4
	2
	-61.4

	PA to LNA PCB isolation, dB
	70
	-83
	70
	-83

	Composite H2 at LNA port,dBm
	　
	-51.3969965
	　
	-61.37006

	SNR requirement for QPSK(dB)
	-1
	　
	　
	　

	REFSENSE (referred to antenna)(40MHz BW)
	　
	-52.3969965
	　
	-62.37006

	combined REFSENS(40MHz BW), dBm
	　
	-62.7864404
	　
	　

	Margin,dB
	　
	2.5
	　
	　

	combined REFSENS(10MHz BW)after considering Margin, dBm
	　
	-60.2864404
	　
	　

	Noise Floor(40M), dBm
	　
	-89.7
	　
	　

	MSD
	　
	29.41355963
	　
	　




Text Proposal
[bookmark: _Toc405202255]---Start of changes---
5.x	SUL_n79A-n97A
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_n79-n97
	n79, n97

	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_n79A-n97A
	SUL_n79A-n97A
	n79
	15
	
	
	
	
	
	
	Yes
	Yes
	
	
	
	
	
	0

	
	
	
	30
	
	
	
	
	
	
	Yes
	Yes
	Yes
	
	Yes
	
	Yes
	

	
	
	
	60
	
	
	
	
	
	
	Yes
	Yes
	Yes
	
	Yes
	
	Yes
	

	
	
	n97
	15
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	

	
	
	
	30
	
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	
	Yes
	
	
	

	
	
	
	60
	
	Yes
	Yes
	Yes
	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_n79-n97.
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]n79
	UL/DL frequency range
	4400
	5000
	8800
	10000
	13200
	15000
	17600
	20000

	n97
	UL frequency range
	2300
	2400
	4600
	4800
	6900
	7200
	9200
	9600


The 2nd harmonic interference of band n97 may fall into Rx band of n79. 
5.x.5	REFSENS requirements
For SUL operation with CA, 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

	n79
	n97
	15
	
	
	
	
	
	
	270
	270
	270
	
	270
	
	270

	



The MSD exception for SUL_n79-n97 are specified below.
Table 5.X.5-1: Reference sensitivity exceptions due to cross band isolation
	UL band
	DL band
	5 MHz
(dB)
	10 MHz
(dB)
	15 MHz
(dB)
	20 MHz
(dB)
	25 MHz
(dB)
	30MHz
(dB)
	40 MHz
(dB)
	50 MHz
(dB)
	60 MHz
(dB)
	80 MHz
(dB)
	90 MHz
(dB)
	100 MHz
(dB)

	n97
	n411,2
	
	
	
	
	
	
	29.4
	28.4
	27.6
	26.3
	
	25.3

	NOTE 1:	These requirements apply when there is at least one individual RE within the uplink transmission bandwidth of the aggressor (lower) band for which the 2nd transmitter harmonic is within the downlink transmission bandwidth of a victim (higher) band and a range ∆FHD above and below the edge of this downlink transmission bandwidth. The value ∆FHD depends on the band combination: ∆FHD = 10 MHz for SUL_n78-n80, SUL_n78-n86.


NOTE 2:	The requirements should be verified for UL EARFCN of the aggressor (lower) band (superscript LB) such that in MHz and  with[image: ] carrier frequency in the victim (higher) band in MHz and [image: ] the channel bandwidth configured in the lower band.


	
	
	
	
	
	
	
	
	
	
	
	
	
	
	



Table 5.X.5-2: Uplink configuration for reference sensitivity exceptions due to cross band isolation
	UL band
	DL band
	5 MHz
(NRB)
	10 MHz
(NRB)
	15 MHz
(NRB)
	20 MHz
(NRB)
	25 MHz
(NRB)
	30MHz
(NRB)
	40 MHz
(NRB)
	50 MHz
(NRB)
	60 MHz
(NRB)
	80 MHz
(NRB)
	90 MHz
(NRB)
	100 MHz
(NRB)

	n97
	n41
	
	
	
	
	
	
	100
	135
	160
	216
	
	270

	NOTE 1:   15 kHz SCS is assumed for UL band.
NOTE 2:	The UL configuration applies regardless of the channel bandwidth of the low band  
NOTE 3:	Unless stated otherwise, UL resource blocks shall be centered within the transmission bandwidth configuration for the channel bandwidth.




5.x.6	∆TIB and ∆RIB values
For SUL_n79-n97, 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_n79-n97
	n79
	0.8

	
	n97
	0.3



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

	SUL_n79-n97
	n79
	0.5



---End of changes---
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