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1. Introduction
In this document, we discuss 35M, 45M BW REFSENS. 
2. Discussion
2.1.  REFSENS with unrestricted BW Vs “best” option of asymmetric BWs.
From the last meeting, the WF [1] contained the summary of various contributions from companies restricting the UL BW from 45MHz to 40MHz and using the DL BW of 45MHz for n2 and n25. The same case could apply to n8 and n71 where the UL BW is restricted from 35MHz to 20MHz. The goal here was not have the operator restrict the 45MHz UL spectrum and allow for future improvement of UE performance. In summary and see Figure 1 below:

Option 1: Use 40MHz UL and 45MHz DL with the UL and 40MHz UL positioned in the “best” and “middle” option. This is the trending approach of the WF [1]. Option 1 is analogous to 1UL/2DL in DLCA, where SCC is configured further away from DL to avoid TX interaction. So, this is the “best” option.

Option 2: Use 45MHz UL and position RB allocation not closest to DL as it is done with other bands. This is the “unrestricted” option but does not waste any valuable UL spectrum but helps remove 3rd order TX distortion from RX BW.
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2.1.1.  n2 45MHz REFSENS
REFSENS analysis for an unrestricted UL BW option and 40MHz UL/ 45MHz DL options:
[image: image2.emf]unrestricted

Summary Table best  middle modfiedclosest DL

TX BW 5 10 15 20 25 30 35 40 40 40 45 45

RX BW 5 10 15 20 25 30 35 40 45 45 45 45

RX Alloc BW 4.5 9.36 14.22 19.08 23.94 28.8 33.84 38.88 43.74 43.74 43.74 43.74

Foffset/BW 17.8 8.9 8.6 8.3 8.1 8.1 8.3 8.9 9.3 8.9 9.0 8.6

FELoss 4 4 4 4 4 4 4 4 4 4 4 4

TX_noise_dBm/Hz

TX_RX_iso_RX_dB -45 -45 -45 -45 -45 -45 -45 -45 -45 -45 -45 -45

TX_RX_iso_TX_dB -55 -55 -55 -55 -55 -55 -55 -55 -55 -55 -55 -55

HDx_Emission_dBm -1010.3 -1010.3 -1010.3 -1010.3 -1010.3 -82.2 -81.5 -79.2 -79.2 -75.3 -79.2 -67.4

TX_IM2, dBm -110 -110 -110 -110 -110 -110 -110 -110 -110 -110 -110 -110

Tx_noise, dBm/BW -102.0 -98.3 -96.5 -95.2 -94.2 -93.4 -92.7 -92.1 -91.6 -91.6 -91.6 -91.6

TX_total, dBm/BW -101.3 -98.0 -96.3 -95.1 -94.1 -81.8 -81.1 -78.9 -78.9 -75.2 -78.9 -67.4

Themal (from NF), dB -96.0 -92.8 -91.0 -89.8 -88.7 -87.9 -87.2 -86.6 -86.1 -86.1 -86.1 -86.1

Composite, dBm/BW -94.9 -91.7 -89.9 -88.7 -87.6 -80.9 -80.2 -78.3 -78.2 -74.9 -78.2 -67.4

MRC REFSENS, dBm -98.0 -94.8 -93.0 -91.8 -90.7 -84.3 -83.6 -81.8 -81.7 -78.6 -81.7 -71.4

UL config 25 50 50 50 50 48 45 40 40 40 40 40

Rbstart 187 203


Observation 1:  The “best” option and unrestricted option provide similar REFSENS.
Proposal 1:  Consider 25MHz, “best” 40MHzUL/45MHz DL, or unrestricted 45MHz UL BW option for n2 REFSENS.
2.1.2.  n25 45MHz REFSENS
REFSENS analysis for an unrestricted UL BW option and 40MHz UL/ 45MHz DL options:
[image: image3.emf]unrestricted

Summary Table best  middle modfiedclosest DL

TX BW 5 10 15 20 25 30 35 40 40 40 45 45

RX BW 5 10 15 20 25 30 35 40 45 45 45 45

RX Alloc BW 4.5 9.36 14.22 19.08 23.94 28.8 33.84 38.88 43.74 43.74 43.74 43.74

Foffset/BW 17.8 8.9 8.6 8.3 8.1 8.1 8.3 8.9 9.3 8.9 8.6

FELoss 4 4 4 4 4 4 4 4 4 4 4 4

Ant -10 -10 -10 -10 -10 -10 -10 -10 -10 -10 -10 -10

TX_RX_iso_RX_dB -45 -45 -45 -45 -45 -45 -45 -45 -45 -45 -45 -45

TX_RX_iso_TX_dB -55 -55 -55 -55 -55 -55 -55 -55 -55 -55 -55 -55

HDx_Emission_dBm -1013.8 -1013.8 -1013.8 -1013.8 -1013.8 -82.4 -82.0 -79.2 -79.2 -75.6 -79.2 -67.9

TX_IM2, dBm -110 -110 -110 -110 -110 -110 -110 -110 -110 -110 -110 -110

Tx_noise, dBm/BW -98.3 -95.1 -93.2 -91.9 -90.9 -90.1 -89.4 -88.3 -87.8 -87.8 -87.8 -88.3

TX_total, dBm/BW -98.0 -94.9 -93.1 -91.8 -90.9 -81.7 -81.2 -78.7 -78.6 -75.3 -78.6 -67.9

Themal (from NF), dB -96.0 -92.8 -91.0 -89.8 -88.7 -87.9 -87.2 -86.6 -86.1 -86.1 -86.1 -86.1

Composite, dBm/BW -93.9 -90.7 -88.9 -87.7 -86.6 -80.7 -80.3 -78.0 -77.9 -75.0 -77.9 -67.8

MRC REFSENS, dBm -96.5 -93.3 -91.5 -90.3 -89.3 -82.2 -81.7 -79.5 -79.4 -76.4 -79.4 -68.9

UL config 25 50 50 50 50 48 45 40 40 40 40 40

Rbstart 187 203


Proposal 2:  Consider 25MHz, “best” 40MHzUL/45MHz DL, or unrestricted 45MHz UL BW option for n25 REFSENS.

2.1.3.  n8 35MHz REFSENS
REFSENS analysis for an unrestricted UL BW option and 20MHz UL/ 35MHz DL options:

[image: image4.emf]Summary Table best unrestricted

TX BW 5 10 15 20 20 20 20 35 35

RX BW 5 10 15 20 35 35 35 35 35

RX Alloc BW 4.5 9.36 14.22 19.08 33.84 33.84 33.84 33.84 33.84

Foffset/BW 7.4 8.0 10.8 11.4 12.4 10.4 8.3 13.0 10.3

FELoss 4 4 4 4 4 4 4 4 4

Ant -10 -10 -10 -10 -10 -10 -10 -10 -10

TX_RX_iso_RX_dB -50 -50 -50 -50 -50 -50 -50 -50 -50

TX_RX_iso_TX_dB -55 -55 -55 -55 -55 -55 -55 -55 -55

HDx_Emission_dBm -1014.0 -1014.0 -1014.0 -86.8 -86.8 -78.0 -69.9 -85.3 -69.0

TX_IM2, dBm -110 -110 -110 -110 -110 -110 -110 -110 -110

Tx_noise, dBm/BW -99.5 -96.0 -93.0 -91.7 -89.6 -89.6 -85.8 -89.6 -89.6

TX_total, dBm/BW -99.1 -95.8 -92.9 -85.6 -85.0 -77.7 -69.8 -83.9 -69.0

Themal (from NF), dB -96.0 -92.8 -91.0 -89.8 -87.2 -87.2 -87.2 -87.2 -87.2

Composite, dBm/BW -94.3 -91.0 -88.8 -84.2 -82.9 -77.3 -69.7 -82.2 -68.9

MRC REFSENS, dBm -97.0 -93.8 -91.4 -85.8 -[84.8] -[78.5] -[70.7] -[84.0] -[69.9]

RB end position 24 51 78 105 [105] [105] [105] [143] [187]

UL config 25 25 20 20 [20] [20] [20] [16] [16]


Proposal 3: Consider 35MHz, “best” 20MHzUL/35MHz DL, or unrestricted 35MHz UL BW option for n71 REFSENS.
2.1.4.  n71 35MHz REFSENS
REFSENS analysis for an unrestricted UL BW option and 20MHz UL/ 35MHz DL options:

[image: image5.emf]Summary Table best unrestricted

TX BW 5 10 15 20 20 20 20 35 35

RX BW 5 10 15 20 35 35 35 35 35

RX Alloc BW 4.5 9.36 14.22 19.08 33.84 33.84 33.84 33.84 33.84

Foffset/BW 10.2 9.7 11.3 10.6 12.7 10.6 8.5 13.2 10.6

FELoss 4 4 4 4 4 4 4 4 4

Ant -10 -10 -10 -10 -10 -10 -10 -10 -10

TX_RX_iso_RX_dB -50 -50 -50 -50 -50 -50 -50 -50 -50

TX_RX_iso_TX_dB -55 -55 -55 -55 -55 -55 -55 -55 -55

HDx_Emission_dBm -1014.0 -1014.0 -1014.0 -87.0 -87.0 -83.3 -70.4 -85.1 -69.0

TX_IM2, dBm -110 -110 -110 -110 -110 -110 -110 -110 -110

Tx_noise, dBm/BW -99.8 -96.5 -93.4 -92.1 -89.6 -89.6 -87.1 -89.6 -89.6

TX_total, dBm/BW -99.4 -96.3 -93.3 -85.8 -85.1 -82.3 -70.3 -83.8 -69.0

Themal (from NF), dB -96.0 -92.8 -91.0 -89.8 -87.2 -87.2 -87.2 -87.2 -87.2

Composite, dBm/BW -94.4 -91.2 -89.0 -84.4 -83.0 -81.1 -70.2 -82.2 -68.9

MRC REFSENS, dBm -97.2 -94.0 -91.6 -86.0 -[84.9] -[82.7] -[71.2] -[83.9] -[69.9]

RB start position 0 0 0 0 [0] [0] [0] [42] [0]

UL config 25 25 20 20 [20] [20] [20] [16] [16]


Proposal 4: Consider 35MHz, “best” 20MHzUL/35MHz DL, or unrestricted 35MHz UL BW option for n71 REFSENS.
2.2. TDD/FDD/SDL REFSENS Simplification
The last WF [2] showed that TDD REFSENS can be simplified. This was widely accepted, and the only remaining issues were to double check for any inconsistencies. Here are our findings:
The TDD equation should only apply to release 17 onwards. Some BWs are not listed in the release 16 specification. The only SDL band that has RF BW > 50MHz is n75. The maximum channel BW is 50MHz, but it is uncertain if higher channel BWs would be added to this band in the near term. There are FDD bands that could potentially have higher channel BWs than 50MHz, and some channel BWs already have small duplex offsets and TX interaction issues. For these bands, no REFSENS simplification is possible. There are some bands like such as n1 and n66 where the simplification can apply because the duplex offset is large enough to prevent TX distortion products landing in band. To avoid confusion and complexity however, it is better to keep the simplification to TDD bands only.
Proposal 5: Keep REFSENS simplification for TDD bands only.
3. Conclusion

Observation 1:  The “best” option and unrestricted option provide similar REFSENS.
Proposal 1:  Consider 25MHz, “best” 40MHzUL/45MHz DL, or unrestricted 45MHz UL BW option for n2 REFSENS.

Proposal 2:  Consider 25MHz, “best” 40MHzUL/45MHz DL, or unrestricted 45MHz UL BW option for n25 REFSENS.

Proposal 3: Consider 35MHz, “best” 20MHzUL/35MHz DL, or unrestricted 35MHz UL BW option for n71 REFSENS.

Proposal 4: Consider 35MHz, “best” 20MHzUL/35MHz DL, or unrestricted 35MHz UL BW option for n71 REFSENS.

Proposal 5: Keep REFSENS simplification for TDD bands only.
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