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1	Introduction

In RAN4-NR#2 meeting at Qingdao, the WF on Supplementary UL [1] was approved and recaptured below:

	
· Adopt alternative 2 to define SUL bands and band combinations of SUL and NR band 
· Send LS to inform RAN1/RAN2 about RAN4 agreement
· Both single uplink transmission at one time and simultaneous transmission on the uplink frequency can be discussed.




In this contribution, we address on the second bullet where the simultaneous transmission on the uplink frequency will create serious impact on coexistence in NR downlink or other UEs nearby.

2	Discussion

In Supplementary UL (SUL), there are three UL transmission choices: (1) Simultaneous transmission of NR UL and SUL; (2) Transmission of SUL only; and (3) A single transmission of either NR UL or SUL but not both at a given time. Among them, (1) Simultaneous transmission of NR UL and SUL creates many intermodulation distortions (IMDs) and cause potential coexistences which may impact on receiver performance and UE implementation cost. In this contribution, we would like to show how many IMDs could be generated by the simultaneous transmissions compared to the other options, which is a technical justification of not to mandate the option in the requirement. 

In this contribution, 50 MHz BW 3.5 GHz NR carrier with 10 MHz BW 1.8 GHz SUL carrier which are transmitted simultaneous are being assumed for the study – 50 MHz NR BW and 10 MHz SUL BW are chosen arbitrarily to try to identify specific IMDs are generated by the combos. Different frequency range and channel bandwidth combinations generate different IMD components with various behaviours which are only happening by simultaneous uplink transmission. In this study, 10 MHz BW SUL channel (1710 – 1720 MHz) is selected and 50 MHz BW 3.5 GHz NR is being swept for every 50 MHz spacing over 3300 – 3800 MHz. Only frequency locations are being considered up to 5th order intermodulation distortion and excluded 2nd harmonic by SUL carrier falls into NR carrier.

Table 1 shows NR and SUL combinations and associated intermodulation distortions generated by the combos. For SUL 1.71 – 1.72 MHz and NR 3.4 – 3.45 GHz combo, 4th and 5th IMDs are generated by the combo and fall into NR 3.3 – 3.45 GHz range. For NR 3.3 – 3.35 GHz, and any 50 MHz BW in 3.5 – 3.8 GHz, no IMD falls into NR carrier is generated by the combo. However, some IMDs would impact on other bands which are listed with associated IMD. For example, NR 3.3 – 3.35 GHz and SUL 1.71 – 1.72 GHz combination, there would be no direct impact to NR by IMD. However, the combo would generate IMDs which fall into other bands, i.e. 2nd IMD from the combo (NR 3.3 – 3.35 GHz and SUL 1.71 – 1.72 GHz) fall into B11, B21, and B24 DL range. Also 4th IMD from the combo fall into B3, B9, and B35 DL range.

	SUL [GHz]
	1.71 – 1.72

	NR [GHz]
	3.3 – 3.35
	3.35 – 3.4
	3.4 – 3.45
	3.45 – 3.5
	3.5 – 3.55

	Direct impact to NR
	X
	4th IMD
	4th IMD
5th IMD
	4th IMD
	X

	Potential CoEx to other band(s) by DL frequency
	2nd IMD in B11, B21, B24
4th IMD in B3, B9, B35
	4th IMD in B3, B24
5th IMD in B24

	X
	5th IMD in B3, B9, B35
	2nd IMD on B3
4th IMD on B24
5th IMD on B9, B25, B33, B35, B36, B37, B39




	SUL [GHz
	1.71 – 1.72

	NR [GHz]
	3.55 – 3.6
	3.6 – 3.65
	3.65 – 3.7
	3.7 – 3.75
	3.75 – 3.8

	Direct impact to NR
	X
	X
	X
	X
	X

	Potential CoEx to other band(s) by DL frequency
	2nd IMD on B3, B9, B35, B39
4th IMD on B24
5th IMD on B2, B25, B36
	2nd IMD on B2, B25, B35, B36, B37, B39
5th IMD on B1, B4
	2nd IMD on B2, B25, B36
4th IMD on B11, B21
5th IMD on B1, B4, B10

	2nd IMD on B2, B25, B34, B36
5th IMD on B30, B40
	5th IMD on B30, B40



Table 1. Intermodulation distortions generated by 10 MHz SUL over 1710 – 1720 MHz with 3.5 GHz NR UL carrier

[bookmark: _GoBack]Observation: Simultaneous uplink transmission option in SUL creates many intermodulation products which cause coexistence in many carriers.

All of these IMDs would be avoid by not transmitting NR and SUL carriers simultaneous. Based on the observation above, we propose not to mandate simultaneous uplink transmission in SUL scenario.

Proposal: In Supplementary UL, RAN4 is not to mandate the simultaneous uplink transmission.

3	Conclusions
In this contribution, we showed how many IMDs were generated by simultaneous uplink transmission in SUL scenario and made the following proposal:

Observation: Simultaneous uplink transmission in SUL creates many intermodulation products which cause coexistence in many carriers.

Proposal: In Supplementary UL, RAN4 is not to mandate the simultaneous uplink transmission.
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