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1.	Introduction
The study item on IMT parameters for frequency ranges 6.425-7.125GHz and 10.0-10.5GHz was approved at TSG RAN#87-e [1]. The purpose of this study item is to study the IMT parameters relevant for sharing and compatibility for the following frequencies:
-	6425-7025MHz and 7025-7125MHz. 
-	10000-10500MHz.
This study item aims as answering requests from ITU-R WP5D regarding NR in these frequencies for IMT [2]. Two set of parameters requested by ITU-R WP5D are the ACLR and ACS of BS and UE in these frequencies. Currently, different sets of ACLR and ACS are specified in RAN4 specifications [3, 4, 5] for NR BS and UE in FR1 and FR2 based on coexistence studies as recorded in TR 38.803 [6]. Therefore, coexistence study will need to be carried out to provide answers to ITU-R WP5D on these parameters with sound technical justifications from coexistence perspective. The WF on the simulation assumptions for the coexistence study was agreed in RAN4#95-e [7].
This contribution provides the urban macro and indoor hotspot uplink coexistence simulation results according to the agreed assumptions in [7].

2.	Discussion
[bookmark: _Toc336211415]All simulation assumptions for the urban macro and indoor uplink scenario were agreed in [7], except the AAS BS antenna characteristics which point to the WF agreed in [8], these assumptions were used to obtain the simulation results in this contribution.

2.1	Urban Macro Scenario
The urban macro simulation results of the victim and interfering UE transmit power at 7GHz and 10GHz carrier frequency are provided in Figures 1 and 2 below. Here the uplink ACIR is obtained using 30dB UE ACLR and 45dB BS ACS (currently defined for BS and UE in FR1). It can be seen from the figures that over 20% and 30% of the UE are transmitting at maximum power, respectively, at 7GHz and 10GHz.
[image: ]
Figure 1: Urban Macro UE transmit power at 7GHz
[image: ]
Figure 2: Urban Macro UE transmit power at 10GHz

The urban macro simulation results of the uplink throughput loss of the victim UE with different ACLR offsets (compared to the 30dB UE ACLR) at 7GHz and 10GHz carrier frequency are provided in Table 1 below. It can be seen from the table that the uplink throughput loss of the victim UE in the urban macro scenario can still be limited to 5% with an uplink ACLR offset of -5dB at 7GHz (i.e. 5dB less stringent ACLR), while 5%-tile throughput cannot be achieved at 10GHz with the agreed simulation assumptions.

	ACLR offset X [dB]
	0
	-1
	-2
	-3
	-4
	-5
	-6

	Average throughput loss (7GHz)
	1.18%
	1.36%
	1.56%
	1.80%
	2.08%
	2.41%
	2.78%

	5%-tile throughput loss (7GHz)
	2.08%
	2.71%
	2.81%
	3.01%
	3.93%
	4.84%
	5.76%

	Average throughput loss (10GHz)
	1.01%
	1.16%
	1.35%
	1.56%
	1.81%
	2.10%
	2.44%

	5%-tile throughput loss (10GHz)
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A


Table 1: Urban Macro UL throughput loss of victim UE at 7GHz and 10GHz

2.2	Indoor Hotspot Scenario
The indoor hotspot simulation results of the victim and interfering UE transmit power at 7GHz and 10GHz carrier frequency are provided in Figures 3 and 4 below. Here the uplink ACIR is obtained using 30dB UE ACLR and 45dB BS ACS (currently defined for BS and UE in FR1). It can be seen from the figures that over 55% and 30% of the UE are transmitting at minimum power, respectively, at 7GHz and 10GHz.
[image: ]
Figure 3: Indoor Hotspot UE transmit power at 7GHz
[image: ]
Figure 4: Indoor Hotspot UE transmit power at 10GHz

The indoor simulation results of the uplink throughput loss of the victim UE with different ACIR offsets (compared to the 30dB UE ACLR) at 7GHz and 10GHz carrier frequency are provided in Table 2 below. It can be seen from the table that the uplink throughput loss of the victim UE in the indoor scenario can still be limited to 5% with uplink ACLR offsets of -17dB and -18dB, respectively, at 7GHz and 10GHz (i.e. 17dB and 18dB less stringent ACLR).

	ACLR offset X [dB]
	0
	-3
	-6
	-9
	-12
	-15
	-18
	-21

	Average throughput loss (7GHz)
	0.07%
	0.13%
	0.23%
	0.41%
	0.75%
	1.32%
	2.26%
	3.77%

	5%-tile throughput loss (7GHz)
	0.11%
	0.21%
	0.43%
	0.82%
	1.55%
	2.74%
	5.79%
	10.99%

	Average throughput loss (10GHz)
	0.06%
	0.11%
	0.20%
	0.36%
	0.66%
	1.17%
	2.02%
	3.38%

	5%-tile throughput loss (10GHz)
	0.00%
	0.13%
	0.17%
	0.45%
	1.21%
	2.42%
	4.68%
	8.74%


Table 2: Indoor Hotspot UL throughput loss of victim UE at 7GHz and 10GHz

3.	Conclusion
This contribution has provided the urban macro uplink coexistence simulation results according to the agreed assumptions.
The simulation results have shown that the uplink throughput loss of the victim UE in the urban macro scenario can still be limited to 5% with an uplink ACLR offset of -5dB at 7GHz (i.e. 5dB less stringent ACLR), while 5%-tile throughput cannot be achieved at 10GHz with the agreed simulation assumptions, and the uplink throughput loss of the victim UE in the indoor hotspot scenario can still be limited to 5% with uplink ACLR offsets of -17dB and -18dB, respectively, at 7GHz and 10GHz (i.e. 17dB and 18dB less stringent ACLR).

References
[1]	RP-200513, “New SI proposal: Study on IMT parameters for 6.425-7.025GHz, 7.025-7.125GHz and 10.0-10.5GHz”, Ericsson, Huawei, HiSilicon.
[2]	RP-200042, “LS on parameters of terrestrial component of IMT for sharing and compatibility studies in preparation for WRC-23”, ITU-R WP5D.
[3]	3GPP TS 38.101-1 v16.3.0, “NR; User Equipment (UE) radio transmission and reception; Part 1: Range 1 Standalone”.
[4]	3GPP TS 38.101-2 v16.3.0, “NR; User Equipment (UE) radio transmission and reception; Part 2: Range 2 Standalone”.
[5]	3GPP TS 38.104 v16.3.0, “NR; Base Station (BS) radio transmission and reception”.
[6]	3GPP TR 38.803 v14.2.0, “Study on new radio access technology: Radio Frequency (RF) and co-existence aspects”.
[7]	R4-2008928, “TP to TR 38.9xx: System level simulation methodology and assumptions for study on IMT parameters for frequency ranges 6.425-7.125GHz and 10.0-10.5GHz”, Nokia, Nokia Shanghai Bell.
[8]	R4-2008926, “WF on BS Antenna parameters for the SI on 6.425-7.125GHz and 10.0-10.5GHz”, Huawei, Nokia.

5

image3.emf
-35 -30 -25 -20 -15 -10 -5 0

UE transmit power (dBm)

55

60

65

70

75

80

85

90

95

100

C

D

F

 

(

%

)

Victim UE

Interfering UE


image4.emf
-35 -30 -25 -20 -15 -10 -5 0 5

UE transmit power (dBm)

30

40

50

60

70

80

90

100

C

D

F

 

(

%

)

Victim UE

Interfering UE


image1.emf
-30 -20 -10 0 10 20 30

UE transmit power (dBm)

0

10

20

30

40

50

60

70

80

90

100

C

D

F

 

(

%

)

Victim UE

Interfering UE


image2.emf
-30 -20 -10 0 10 20 30

UE transmit power (dBm)

0

10

20

30

40

50

60

70

80

90

100

C

D

F

 

(

%

)

Victim UE

Interfering UE


