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Introduction
Some of the UE RF requirements for LTE based 5G broadcast are still brackets. In the last meeting some measurement results were presented in R4-2321734 [1]. In this contribution we present our measurement results for ACS and Reference Sensitivity.
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Test Setup
For the test, we measured the performance of a UE in the Reference Sensitivity and ACS TCs in band n71 and used one our R&S TS8980FTA-3A Conformance Test System in combination with our R&S Contest software. The common parameters for the test are shown below:
· Band: n71
· Configured Bandwidth: 10 MHz
· Wanted signal center frequency: Mid frequency according to 38.508-1 (634.5 MHz)
· SCS: 15 kHz
· Allocated RBs: 30, 35, 40 RBs according to chapter 5.6H in TS 36.101 [2] for 6, 7, 8 MHz respectively
· Allocation centered in the 10 MHz bandwidth
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Figure 1 6 MHz allocation
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Figure 2 7 MHz allocation
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Figure 3 8 MHz Allocation
Reference Sensitivity Test
As a first step we checked the Reference Sensitivity value for the device under test to establish a reference wanted signal level for the ACS test later. For this the DL power was lowered until the measured throughput was starting to degrade. 
For all three allocations, the throughput starts to degrade at around -100 dBm (see picture below) indicating that the UE reaches its performance limits.
[image: A graph with numbers and a red line

Description automatically generated]
These values are below the ones specified in TS 36.101 [2] for the LTE based 5G broadcast, so it can be assumed that the UE under test would also pass the PMCH test.
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Observation 1: The Reference Sensitivity Level observed during the test is around -100 dBm, which is lower than the required level from the PMCH specification.
ACS Test
On the Transmission side, 5G Broadcast Network Planning determines the overall network performance and capacity in terms of available bitrate and targeted coverage. The network capacity itself highly depends on the targeted SNR. On the receiving side, ACS is the ability to reject these unwanted signals and maintain a high signal-to-noise ratio (SNR) for the desired signal. Therefore, ACS is an important parameter for the optimal 5G Broadcast Network Planning.
Observation 2: ACS is an important parameter with respect to network planning.
For testing the ACS behavior, the NR FR1 Test Case 7.5 (from TS 38.521-1 [3]) was performed. The signal levels of the wanted and interfering signals were modified to match the requirements from chapter 7.5.1H of 36.101 [3] as shown below. As Refsens level a level of -100 dBm was assumed.
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The interfering signal consisted of a 5 MHz NR signal as defined for the NR FR1 test case in TS 38.521-1 [4]. The interfering signal frequency was also modified to match the offset specified in the table above. The following table summarizes the settings for the ACS test, the screenshots show the corresponding settings in the test software:
	
	6 MHz
	7 MHz
	8 MHz

	
	
	
	

	Allocated RBs
	30
	35
	40

	Offset RBs
	11
	9
	6

	Center 10 MHz carrier (MHz)
	634,50
	634,50
	634,50

	Upper End of Mid allocation (MHz)
	637,20
	637,74
	638,10

	Lower End of Mid allocation (MHz)
	631,80
	631,44
	630,90

	Middle of Mid Allocation (MHz)
	634,50
	634,59
	634,50

	
	
	
	

	Interferer for Mid allocation
	628,9875
	628,5825
	627,9975

	
	
	
	

	DL Level (dBm)
	-86
	-86
	-86

	Interferer Level (dBm)
	-58,5
	-57
	-56


Table 1 Settings for ACS Test
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With these settings the Test Case passed for all bandwidths and achieved 100% throughput (see below screenshot from the test program).
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Observation 3: The DUT shows no degradation in ACS performance when using the test parameters from the specification.
Proposals
[bookmark: _Ref473660868][bookmark: _Ref473660708][bookmark: OLE_LINK6][bookmark: OLE_LINK7]In this contribution, we present our measurement results for the UE requirements for LTE based 5G broadcast and make the following observations.
Observation 1: The Reference Sensitivity Level observed during the test is around -100 dBm, which is lower than the required level from the PMCH specification.
Observation 2: ACS is an important parameter with respect to network planning.
Observation 3: The DUT shows no degradation in ACS performance when using the test parameters from the specification.
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Table 7.3.1H-1: Reference sensitivity for LTE based 5G terrestrial broadcast
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Table 7.5.1H-2: Test parameters for Adjacent channel selecti

Rx Parameter | Units PNCH bandwidth
6MHz | 7MHz | 8MHz

Power in @Bm
Transmission
st REFSENS + 14 4B
Configuration

GBm | REFSENS | REFSENS | REFSENS
Pisrerer +41.508 +43.0dB +44.008
BW s Wz 5
Frererr (OFSED) | MFZ | 55+00125 | 60+00075 | 65+00025

/ / /
5500125 | 6000075 | 6500025
NOTE. _ The interferer consists of the Reference measurement channel
specified in Annex A3.18.
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TestStep Subframes  Samples ACKs NACKs DTXs  CurrentThroughput(%)  Total Throughput (%)  Lower Limit (%) Interim Result
2 2000 1600 1600 0 0 100.00 100.00 93.82 Inside
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