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1 Introduction
The WID for SUL band combinations was updated in RAN #87 meeting. This contribution provides a TP for SUL_n41A-n95A for TR 37.716-00-00.
2 Discussion
In last meeting, companies proposed to check the MSD issue which is caused by cross band isolation for SUL_n41A-n95A. In this paper, we’d like to discuss and address this issue. We use main/diversity antenna topology as RF front-end architecture in our analysis, as shown in figure 1.

Figure 1 main/diversity antenna topology

Figure 2 Frequency—Insertion loss for n95 post PA filter
The absolute attenuation of n95 post PA filter can be shown in figure 2. We can find the minimum attenuation value for band n41 frequency range is about 28dB. Thus, table 1 summarize the MSD analysis results for SUL_n41-n95.
Table 1 MSD calculation for victim Rx of band n41
	Item
	Unit
	parameter
	Main
	Diversity

	n95 TX power at antenna port (Primary path)
	dBm
	23
	
	

	n95 PA output noise power at B41 freq
	dBm/Hz
	（15MHz UL）
	-130
	-130

	Antenna isolation Primary <-> Diversity
	
	10
	
	

	B41 Rx bandwidth
	MHz
	10
	
	

	n95 PA output noise power
	
	
	-60
	-60

	n95 SAW TX to COM port on B41 RX freq
	dB
	28
	
	

	Diplexer loss, dB
	
	1.5
	
	

	diplexer out of band isolation
	dB
	10
	
	

	n95 PA noise power at SAW- COM port
	
	
	-98
	-109.5

	front end loss
	
	4
	
	

	n95 PA noise power at ant port
	
	
	-94
	-105.5

	noise figure dB
	dB
	9
	
	

	Thermal noise at RX ant port(dBm/Hz)
	
	-165
	
	

	Thermal noise, dBm
	
	
	-95
	-95

	TX IM2 noise dBm
	
	
	-94
	-116

	totle noise level at ANT port, dBm
	
	
	-89.53723
	-94.597663

	SNR requirement for QPSK
	
	-1
	
	

	REFSENSE (referred to antenna)(10MHz BW)
	
	
	-90.53723
	-95.597663

	combined REFSENS(10MHz BW), dBm
	
	
	-96.77653
	

	Margin
	dB
	4
	
	

	combined REFSENS(10MHz BW)after considering Margin, dBm
	
	
	-92.77653
	

	MSD
	dB
	
	2.3234701
	



Based on the analysis above, the MSD is 2.3dB which is caused by cross band isolation for SUL_n41-n95. But other company propose to follow the exception requirements for DC_1_n41. At last, 6.1 dB MSD is specified into the TR.
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1 [bookmark: OLE_LINK78] Scope
The present document is a technical report for SA NR Supplementary uplink (SUL), NSA NR SUL and NSA NR SUL with UL sharing from the UE perspective (ULSUP) under Rel-16 time frame. The purpose is to gather the relevant background information and studies in order to address NR SUL for the Rel-16 bands/band combinations in Table 1-1 to Table 1-4.
Table 1-1: Release 16 SUL bands
	Band number
	UL
	DL
	Duplex mode

	n89
	824 – 849 MHz
	N/A
	SUL 

	n95
	2010 – 2015 MHz
	N/A
	SUL 



Table 1-2: Release 16 SA SUL band combinations
	SA SUL band combination
	REL independent from

	SUL_n79-n84
	Rel-15

	SUL_n41-n80
	Rel-15

	SUL_n41-n81
	Rel-15

	SUL_n41-n95
	Rel-15

	SUL_n77-_n80
	Rel-15

	[bookmark: _GoBack]SUL_n77-_n84
	Rel-15

	SUL_n79-n95
	Rel-15



Table 1-3: Release 16 NSA SUL band combinations
	NSA SUL band combination
	REL independent from

	DC_1_SUL_n78-n80
	Rel-15

	DC_7_SUL_n78-n80
	Rel-15

	DC_20_SUL_n78-n80
	Rel-15

	DC_8_SUL_n78-n80
	Rel-15

	DC_1_SUL_n77-n80
	Rel-15

	DC_3_SUL_n77-n84
	Rel-15

	DC_3_SUL_n78-n84
	Rel-15



Table 1-4: Release 16 NSA SUL with ULSUP band combinations
	NSA SUL with ULSUP band combination
	REL independent from

	DC_1_SUL_n79-n84
	Rel-15

	DC_3_SUL_n41-n80
	Rel-15

	DC_8_SUL_n41-n81
	Rel-15

	DC_3_SUL_n78-n80
	Rel-15

	DC_1-3_SUL_n78-n80
	Rel-15

	DC_3-7_SUL_n78-n80
	Rel-15

	DC_3-8_SUL_n78-n80
	Rel-15

	DC_3_20_SUL_n78-n80
	Rel-15

	DC_3_SUL_n77-n80
	Rel-15

	DC_1_SUL_n77-n84
	Rel-15



This TR contains a general part and specific band combination part. The actual requirements are added to the corresponding technical specifications.
< Unchanged sections omitted >
[bookmark: _Toc520130107]5.X	SUL_n41A-n95A
[bookmark: _Toc520130108]5.X.1	Operating bands
Table 5.X.1-1: SUL band combination
	NR Band combination for SUL
	NR Band
(Table 5.2-1 from 38.101-1)

	SUL_n41-n95
	n41, n95

	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.
NOTE 3:	For UE supporting SUL band combination, UL MIMO is not configured on SUL carrier



[bookmark: _Toc520130109]5.X.2	Channel bandwidths per operating band
Table 5.X.2-1: Supported bandwidths per SUL band combination

	SUL configuration
	NR Band
	Subcarrier spacing
(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
	Bandwidth combination set

	SUL_n41A-n95A
	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
	

	
	n95
	15
	Yes
	Yes
	Yes
	
	
	
	
	
	
	
	
	
	

	
	
	30
	
	Yes
	Yes
	
	
	
	
	
	
	
	
	
	

	
	
	60
	
	Yes
	Yes
	
	
	
	
	
	
	
	
	
	




[bookmark: _Toc520130110]5.X.3	Maximum output power
There is only single UL in uplink so this requirement is not applicable.
5.X.4	Spurious emission band UE co-existence
[bookmark: _Toc520130111]There is only single UL in uplink so this requirement is not applicable.
5.X.5	MSD
For SUL_n41-n95, there is no harmonic or harmonic mixing product generated by Band n95 that may fall into the RX band of Band n41. Therefore, MSD due to harmonic or harmonic mixing is not needed. 
Based on the cross band isolation analysis in R4-2008370, the MSD exception for SUL_n41-n95 are specified below.
Table 5.X.5-1: Reference sensitivity exceptions due to cross band isolation
	UL band
	DL band
	5 MHz
(dBm)
	10 MHz
(dBm)
	15 MHz
(dBm)
	20 MHz
(dBm)
	25 MHz
(dBm)
	30MHz
(dBm)
	40 MHz
(dBm)
	50 MHz
(dBm)
	60 MHz
(dBm)
	80 MHz
(dBm)
	90 MHz
(dBm)
	100 MHz
(dBm)

	n95
	n41
	
	6.1
	6.1
	6.1
	
	6.1
	6.1
	6.1
	6.1
	6.1
	6.1
	6.1

	NOTE 1:   The B41 requirements are modified by -0.5dB when carrier frequency of the assigned E-UTRA channel bandwidth is within 2515 – 2690 MHz.

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	



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

	n95
	n41
	
	75
	75
	75
	
	75
	75
	75
	75
	75
	75
	75

	NOTE:      15 kHz SCS is assumed for UL band.





[bookmark: _Toc520130112]5.X.6	∆TIB and ∆RIB values
For SUL_n41-n95, 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-n95
	n41
	0

	
	n95
	0



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

	SUL_n41-n95
	n41
	0.2




<End of TP >

3GPP
image2.png
Frequency[MHz]





image1.png
\k Main path

Diplexer

n41 SAW

n95 SAW

\k Diversity path





