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1. Introduction
In this document, we discuss the REFSENS relaxation for DC_71A_n71A with a single uplink.
2. Discussion
2.1. Background
In RAN4#96-e, a TP for TR was introduced for DC_25A-71A_n71A and DC_66A-71A_n71A [1]. Because of the uplink configuration for these combinations can be DC_66A_n71A and DC_25A_n71A, there needs to be REFSENS relaxation due to the NR uplink not being at the duplex offset of the E-UTRA downlink, which is discussed in this contribution. The following NR/EUTRA BW combinations will be discussed which features the minimum and maximum Wgap for 15M+10M, 10M+5M, 10M+10M, and 5M+5M bandwidth combinations. REFSENS relaxation will be analysed for both Wgap sizes for these band combinations with the optimum UL configuration.
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2.2.  UL configuration

The amount of relaxation will depend on the uplink configuration in terms of both the transmission BW and where the UL allocation starts within the UL channel BW. For this band, n71, the frequency separation between the highest DL EUTRA carrier and the lowest UL NR carrier is smaller than other RF bands. So, it is important to consider analysing 3 scenarios and choosing the best one. The 3 UL configuration scenarios that will give various amounts of relaxations are as follows:

· Use the UL configuration for stand-alone REFSENS with RB’s closest to DL, 

· Use the same UL allocation but with allocation starting at RB position with no TX IMD, and 

· Use limited UL allocation and start at RB position with no TX IMD
2.2.1.  Same UL configuration as stand-alone REFSENS

This configuration produces the largest RXBN from the transmitter on top of the TX distortion due to impairments like image and CIM3 before the PA. Not only is the Foffset/allocated BW ratio small, the TX IM3 distortion products are prominent. The large RXBN and TX distortion products lead to very large REFSENS relaxation.
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Figure 2.2.1-1: Setting UL configuration for constant Foffset/ allocated BW ratio
The data summary below shows that 5th order distortion (IM3 of CIM3 + TX and CIM5) is prominent for 10+5, 10+10, and 15+10 combinations and since the offset frequency is very low from the transmit allocation to the receive BW, the TX RXBN is high. When there is minimum gap, the 15+10 problems do not disappear, and the 10+10 combination still suffers from RXBN.
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BCS UL BW DL BW T-R Offset Wgap RB start UL config Foffset/Alloc ∆RBINC

5+5 5 5 16 25 0 20 4.3 18.6

10+5 10 5 18.5 20 0 20 4.3 18.8

10+10 10 10 21 15 0 20 5.0 16.0

15+10 15 10 23.5 10 0 20 5.1 20.4

5+5 5 5 36 5 0 20 9.9 0.0

10+5 10 5 33.5 5 0 20 8.5 1.4

10+10 10 10 31 5 0 20 7.8 3.6

15+10 15 10 28.5 5 0 20 6.4 11.4
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TX_IM2 -110.0 -110.0 -110.0 -110.0 -110.0 -110.0 -110.0 -110.0

Tx_noise -77.8 -77.9 -77.8 -77.9 -99.8 -97.1 -90.6 -84.3

TX_total -77.8 -77.5 -77.3 -72.7 -99.4 -96.8 -90.5 -81.8

Themal -90.0 -90.0 -86.8 -86.8 -96.0 -96.0 -92.8 -92.8

Composite -77.5 -77.2 -76.8 -72.6 -94.4 -93.4 -88.5 -81.4
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2.2.2.  Different RB start with same UL allocation as stand-alone REFSENS 

This configuration produces the largest RXBN from the transmitter without the TX distortion products in the RX band. For most RF bands, this scenario would suffice, however, the small frequency offset between TX and RX leads to larger RXBN than usual.
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Figure 2.2.2-1: Setting UL configuration for constant Foffset/ allocated BW ratio
The data summary below shows that by shifting the RB allocation to prevent TX distortion, TX RXBN remains an issue based on the Foffset/allocation ratio. As shown, even in the minimum gap scenario, the TX noise is still an issue.
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5+5 5 5 16 25 0 20 4.3 18.6

10+5 10 5 18.5 20 9 20 4.8 16.5

10+10 10 10 21 15 9 20 5.5 13.6

15+10 15 10 23.5 10 19 20 6.0 11.5

5+5 5 5 36 5 0 20 9.9 0.0

10+5 10 5 33.5 5 9 20 8.5 1.4

10+10 10 10 31 5 9 20 7.8 3.6

15+10 15 10 28.5 5 19 20 7.1 6.1
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Tx_noise -77.8 -79.9 -79.8 -82.2 -99.8 -97.1 -90.6 -87.5

TX_total -77.8 -79.9 -79.8 -82.2 -99.4 -96.8 -90.5 -87.5

Themal -90.0 -90.0 -86.8 -86.8 -96.0 -96.0 -92.8 -92.8

Composite -77.5 -79.5 -79.0 -80.9 -94.4 -93.4 -88.5 -86.3
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2.2.3.  Limited UL allocation with different RB start
This configuration produces the lowest RXBN from the transmitter without the TX distortion products. This scenario will not eliminate the relaxation, but it will produce a reasonable value of relaxation compared to other RF bands, due increased Foffset/allocated BW ratio.
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Figure 2.2.3-1: Setting UL configuration for constant Foffset/ allocated BW ratio
The data summary shows that by reducing and shifting the RB allocation, the relaxation can be reduced, and for the mininum gap, there will be no relaxation.
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5+5 5 5 16 25 0 5 15.8 4.1

10+5 10 5 18.5 20 9 12 7.6 6.2

10+10 10 10 21 15 9 12 8.8 4.3

15+10 15 10 23.5 10 19 12 9.7 4.1

5+5 5 5 36 5 0 20 9.9 0.0
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2.3. Proposal
Values are to be finalized after measurements are completed in RAN4#97-e.
Table 7.3B.3.2-2: Option 1: Intra-band non-contiguous EN-DC with one uplink configuration on NR for reference sensitivity (NR carrier is higher than the E-UTRA carrier)
	DC configuration
	Aggregated bandwidth
	Wgap / (MHz)
	UL NR allocation
	ΔRIBNC (dB)
	Duplex mode

	
	NR
	E-UTRA
	
	
	
	

	DC_71A_n71A
	5 MHz
	5 MHz
	5 < Wgap ≤ 25
	[5]
	[4.0]
	FDD

	
	
	
	0 < Wgap ≤ 5
	[20]
	[0]
	

	
	10 MHz
	5 MHz
	5 < Wgap ≤ 20
	[12]1
	[6.2]
	

	
	
	
	0 < Wgap ≤ 5
	[12]1
	[0]
	

	
	10 MHz
	10 MHz
	5 < Wgap ≤ 15
	[12]1
	[4.3]
	

	
	
	
	0 < Wgap ≤ 5
	[12]1
	[0]
	

	
	15 MHz
	10 MHz
	5 < Wgap ≤ 10
	[12]2
	[4.1]
	

	
	
	
	0 < Wgap ≤ 5
	[12]2
	[0]
	

	Note 1: Uplink resource block starts at RB postion 9 for SCS=15KHz.
Note 2: Uplink resource block starts at RB postion 19 for SCS=15KHz.


Table 7.3B.3.2-2: Option 2: Intra-band non-contiguous EN-DC with one uplink configuration on NR for reference sensitivity (NR carrier is higher than the E-UTRA carrier)
	DC configuration
	Aggregated bandwidth
	Wgap / (MHz)
	UL NR allocation
	ΔRIBNC (dB)
	Duplex mode

	
	NR
	E-UTRA
	
	
	
	

	DC_71A_n71A
	5 MHz
	5 MHz
	5 < Wgap ≤ 25
	[5]
	[4.0]
	FDD

	
	
	
	0 < Wgap ≤ 5
	[20]
	[0]
	

	
	10 MHz
	5 MHz
	5 < Wgap ≤ 20
	[12]1
	[6.2]
	

	
	
	
	0 < Wgap ≤ 5
	[20]1
	[1.4]
	

	
	10 MHz
	10 MHz
	5 < Wgap ≤ 15
	[12]1
	[4.3]
	

	
	
	
	0 < Wgap ≤ 5
	[20]1
	[3.6]
	

	
	15 MHz
	10 MHz
	5 < Wgap ≤ 10
	[12]2
	[4.1]
	

	
	
	
	0 < Wgap ≤ 5
	[20]2
	[6.1]
	

	Note 1: Uplink resource block starts at RB postion 9 for SCS=15KHz.

Note 2: Uplink resource block starts at RB postion 19 for SCS=15KHz.


3. Conclusion

Proposal 1: Use the UL configuration and relaxation proposed in section 2.3 after measurements are completed
References:
[1] R4-2010408, “TP for 37.717-21-11 to introduce DC_2A-71A_n71A and DC_66A-71A_n71A“, Nokia, T-Mobile, 3GPP TSG-WG4 Meeting RAN4#96-e.
1
3

[image: image1.emf]617 652 663 698

RX TX Combo NR EUTRA Max Gap TR Offset

15+10 15 10 10 23.5

10+5 10 5 20 18.5

10+10 10 10 15 21

5+5 5 5 25 16

Min Gap TR Offset

15+10 15 10 5 28.5

10+5 10 5 5 33.5

10+10 10 10 5 31

5+5 5 5 5 36

[image: image11.png]IM3 of Image+TX
EUTRA RX

IM3 of CIM3+TX RB allocation




[image: image12.png]IM3 of Image+TX

EUTRA RX — NRTX

IM3of Cim3+Tx -~ RB allocation
-




