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1 Introduction
In last RAN plenary meeting, SUL with and without LTE/NR UL sharing from network perspective is targeted to be completed by Dec 2017.
· LTE/NR UL subcarrier alignment is to be specified by Dec 2017
· On-going work in RAN4 
· Specify support for SUL with and without LTE/NR UL sharing only from network perspective in Rel-15 by Dec 2017
· As in current RAN1/RAN4 prioritization list
· Strive for specifying support for LTE/NR UL sharing from UE perspective in Rel-15 by June 2018 
· There is no NR L1/L2 impact after Dec 2017
· Completion of standalone NR has priority until June 2018
· No additional work specific to UL sharing from UE perspective in WGs until Dec 2017
As only two meetings are left, UE RF requirements should be discussed in this meeting and final CR should be agreed in next meeting.
2 Discussion

General UE RF requirements for UL sharing is discussed in our companion contribution [2]. This section discusses band combination specific part for band combination of band n78 and n80.
In addition to general UE RF requirements, band combination specific requirements including reference sensitivity with uplink configured in SUL band, MSD due to harmonics, ∆TIB and ∆RIB values are all needed to be specified.
General reference sensitivity with uplink configured in SUL band
Figure 1 shows the S parameters for a typical n78 filter. It can be observed that for the frequency range below 2GHz, typical 45dB rejection can be achieved. It means that for uplink transmission in below 2GHz, there is no UL interference (except harmonic) impact on n78 reference sensitivity. Therefore, n78 general reference sensitivity for the frequency range which is not hit by harmonic shall be kept unchanged with n80 uplink transmission.
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Figure 1 S Parameter for a typical filter for Band n78
MSD due to harmonics, ∆TIB and ∆RIB values

For SUL_n78-n80, 2nd harmonic of band n80 may fall into the band n78 and impact the reference sensitivity. Exception reference sensitivity due to harmonics should be specified for this band combination. This exception values can reuse the values for DC_3A-n78A and refer to TR 37.863-01-01.
∆TIB and ∆RIB values can also reuse the values for DC_3A-n78A and refer to TR 37.863-01-01.
3 Conclusion
This contribution discusses specific UE RF requirements for SUL_n78_n80 with and without LTE/NR UL sharing from network perspective. Corresponding TP is provided as below.
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6
SUL band combination: Specific Band Combination Part

6.X
SUL_Band n78_Band n80
6.X.1
Operating bands for SUL band combination
Table 6.x.1-1: SUL band combination
	SUL Band combination
	NR Band
	Uplink (UL) band
	Downlink (DL) band
	Duplex

mode

	
	
	BS receive / UE transmit
	BS transmit / UE receive
	

	
	
	FUL_low – FUL_high
	FDL_low – FDL_high
	

	SUL_n78-n80
	n78
	3300 MHz
	–
	3800 MHz
	3300 MHz
	–
	3800 MHz
	TDD

	
	n80
	1710 MHz
	–
	1785 MHz
	
	
	
	SUL


6.X.2
Channel bandwidths per operating band for SUL band combination
Table 6.x.2-1: Supported bandwidths per SUL band combination
	SUL Configuration
	NR Band
	Subcarrier spacing

[kHz]
	5

MHz
	10

MHz
	15

MHz
	20

MHz
	[40

MHz]
	50

MHz
	[60

MHz]
	80

MHz
	100 MHz

	SUL_n78A-n80A
	n78
	15
	
	Yes
	Yes
	Yes
	Yes
	Yes
	
	
	

	
	
	30
	
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	
	
	60
	
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	
	n80
	15
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	


6.X.3
Co-existence studies

Co-existence study is the same as DC_3A-n78A and can refer to TR 37.863-01-01.
6.X.4
MSD
Figure 1 shows the S parameters for a typical n78 filter. It can be observed that for the frequency range below 2GHz, typical 45dB rejection can be achieved. It means that for uplink transmission in below 2GHz, there is no UL interference (except harmonic) impact on n78 reference sensitivity. Therefore, n78 general reference sensitivity for the frequency range which is not hit by harmonic shall be kept unchanged with n80 uplink transmission.
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Figure 1 S Parameter for a typical filter for Band n78

In addition, for SUL_n78-n80, 2nd harmonic of band n80 may fall into the band n78 and impact the reference sensitivity. Exception reference sensitivity due to harmonics should be specified for this band combination. These exception values can reuse the values for DC_3A-n78A and refer to TR 37.863-01-01.
6.X.5
∆TIB and ∆RIB values
∆TIB and ∆RIB values can also reuse the values for DC_3A-n78A and refer to TR 37.863-01-01.
7
LTE-NR DC band combination: Specific Band Combination Part

7.X
DC_Band 3-SUL_Band n78_Band n80
7.X.1
Operating bands 
Table 7.x.1-1: LTE NR DC band combination including NR-LTE coexistence with UL sharing
	E-UTRA and NR DC Band
	E-UTRA and NR Band
	Uplink (UL) band
	Downlink (DL) band
	Duplex

mode

	
	
	BS receive / UE transmit
	BS transmit / UE receive
	

	
	
	FUL_low – FUL_high
	FDL_low – FDL_high
	

	DC_3-SUL_n78-n80
	3
	1710 MHz 
	–
	1785 MHz
	1805 MHz 
	–
	1880 MHz
	FDD

	
	n78
	3300 MHz
	–
	3800 MHz
	3300 MHz
	–
	3800 MHz
	TDD

	
	n80
	1710 MHz
	–
	1785 MHz
	NA
	SUL


7.X.2
Channel bandwidths per operating band
Table 7.x.2-1: Supported bandwidths per LTE NR DC band combination
	E-UTRA and NR DC Band
	E-UTRA and NR Band
	Subcarrier spacing

[kHz]
	1.4MHz
	3 MHz
	5

MHz
	10

MHz
	15

MHz
	20

MHz
	[40

MHz]
	50

MHz
	[60

MHz]
	80

MHz
	100 MHz

	DC_3-SUL_n78-n80
	3
	15
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	

	
	n78
	15
	
	
	
	Yes
	Yes
	Yes
	Yes
	Yes
	
	
	

	
	
	30
	
	
	
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	
	
	60
	
	
	
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	
	n80
	15
	
	
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	


7.X.3
Co-existence studies

Co-existence study is the same as DC_3A-n78A and can refer to TR 37.863-01-01.
7.X.4
MSD
For DC_3-SUL_n78-n80, 2nd harmonic of band n80 or band 3 may fall into the band n78 and impact the reference sensitivity. Also IMD of band 3 with n78 could cause MSD. Exception reference sensitivity due to harmonics and IMD should be specified for this band combination. These exception values can reuse the values for DC_3A-n78A and refer to TR 37.863-01-01.
7.X.5
∆TIB and ∆RIB values
∆TIB and ∆RIB values can also reuse the values for DC_3A-n78A and refer to TR 37.863-01-01.
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