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1. Introduction
In last RAN4 meeting, some agreements [1] have been made on the testing setup for RSSI and CO measurement test case, as below.
	Test Cases for RSSI/CO measurements:
Issue 2-14-1: Test configurations
The same as for RRM measurements, for all scenarios including inter-RAT E-UTRA-NR-U
Issue 2-14-3: number of cells
Scenario A: 
Intra-frequency RSSI/CO: 2 cells (PCell, SCell)
Inter-frequency RSSI/CO: 2 cells (PCell, SCell) and 1 inter-frequency for RSSI/CO
Scenario B: 
Intra-frequency RSSI/CO: 2 cells (E-UTRAN PCell, NR PSCell)
Inter-frequency RSSI/CO: 2 cells (E-UTRAN PCell, NR PSCell) and 1 inter-frequency for RSSI/CO
Scenario C: 
Intra-frequency RSSI/CO: 1 cell (PCell)
Inter-frequency RSSI/CO: 1 cell (PCell) and 1 inter-frequency for RSSI/CO
Standalone Inter-RAT E-UTRAN-NR-U:
Inter-RAT RSSI/CO: 1 cell (E-UTRAN PCell) and 1 inter-RAT frequency for RSSI/CO




For RSSI measurement, the RMTC configuration and power setting are also key parameters in the test cases. In this contribution we discuss the RMTC configuration and power setting for RSSI and CO measurement.
2. Discussion
· RMTC parameters’ setup:
In LTE LAA test cases, the RMTC configuration is set as (in TS36.133),
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And the similar parameters of NR-U are specified in TS38.331,
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Our understanding is that the time-offset/duration of RMTC window and the reporting interval could be reused from LTE LAA TCs. Since the generic RRM measurement TC setup is agreed as,
	Issue 2-13-2: Test configurations
Scenario A:
1: 
Cells with CCA: 30 kHz SSB SCS, 40 MHz bandwidth, TDD duplex mode
Cell without CCA: 15 kHz SSB SCS, 10 MHz bandwidth, FDD duplex mode
2:
Cell with CCA: 30 kHz SSB SCS, 40 MHz bandwidth, TDD duplex mode
Cell without CCA: 15 kHz SSB SCS, 10 MHz bandwidth, FDD duplex mode
3: 
Cell with CCA: 30 kHz SSB SCS, 40 MHz bandwidth, TDD duplex mode
Cell without CCA: 30 kHz SSB SCS, 40 MHz bandwidth, TDD duplex mode
Scenario B: 
1: LTE FDD; NR with CCA: 30 kHz SSB SCS, 40 MHz bandwidth, TDD duplex mode
2: LTE TDD; NR with CCA: 30 kHz SSB SCS, 40 MHz bandwidth, TDD duplex mode
Scenario C: 
1: Cells with CCA: 30 kHz SSB SCS, 40 MHz bandwidth, TDD duplex mode
Inter-RAT E-UTRAN-NR-U:
1: LTE FDD; NR with CCA: 30 kHz SSB SCS, 40 MHz bandwidth, TDD duplex mode
2: LTE TDD; NR with CCA: 30 kHz SSB SCS, 40 MHz bandwidth, TDD duplex mode


 
The NR-U cell in scenario A/B/C is configured with 30kHz SSB SCS, 40MHz BW, and for the simple testability, we propose to use ref-SCS-CP-r16 = ‘kHz30’. The other parameters could be set as same as in LTE LAA case. So, the RMTC parameters could be configured as in proposal 1.
Proposal 1: RAN4 set the RMTC parameters for NR-U RSSI/CO measurement TCs as below, including intra-frequency/inter-frequency and inter-RAT.  
	measDurationSymbols-r16
	sym14or12

	rmtc-Periodicity-r16
	ms40

	rmtc-SubframeOffset-r16
	20

	ref-SCS-CP-r16
	kHz30

	ReportInterval
	ms120



· Power setup inside and outside RMTC:
In intra-frequency RSSI/CO measurement, the TE would configure the difference powers inside and outside RMTC to verify the RSSI measurement accuracy. In order to avoid the situation that UE uses the RSSI measurement outside RMTC to pass the test case, the power gap/difference between inside RMTC and outside RMTC shall take into account the measurement accuracy, as shown in figure 1. The largest RSSI measurement accuracy in normal condition is +/- 5.5 dB [2], and therefore the power difference between inside and outside RMTC is 11dB. Furthermore, the BW configuration in TC is 40MHz, but the RSSI measurement BW is 20MHz following TS37.213; we need to add 3dB power difference due to the BW difference inside and outside RMTC, and in total the Io difference could be 14dB. 
From UE implementation, it’s not always beneficial to set a big power difference between inside and outside RMTC, the reason is: UE may estimate the AGC based on RSSI outside RMTC, and if the power change from outside RMTC to inside RMTC is too large and exceed the AGC range from the previous RSSI measurement, the RSSI measurement inside RMTC would be impacted. That’s why it’s necessary to find a suitable power difference between inside RMTC and outside RMTC in the NR-U RSSI measurement TCs. 
Based on the analysis above and having ~1 dB TC setup margin, we propose that in the NR-U RSSI measurement TCs the parameter configuration shall guarantee the Io difference between inside RMTC and outside RMTC within a range of [14dB, 15dB]. 
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Figure 1. Different power setup inside and outside RMTC window
Proposal 2: in the NR-U RSSI/CO measurement TCs the parameter configuration shall guarantee the Io difference between inside RMTC and outside RMTC within a range of [14dB, 15dB].
3. Conclusion
In this contribution we discuss the RMTC configuration and power setting for RSSI and CO measurement TCs.
Proposal 1: RAN4 set the RMTC parameters for NR-U RSSI/CO measurement TCs as below, including intra-frequency/inter-frequency and inter-RAT.  
	measDurationSymbols-r16
	sym14or12

	rmtc-Periodicity-r16
	ms40

	rmtc-SubframeOffset-r16
	20

	ref-SCS-CP-r16
	kHz30

	ReportInterval
	ms120



Proposal 2: in the NR-U RSSI/CO measurement TCs the parameter configuration shall guarantee the Io difference between inside RMTC and outside RMTC within a range of [14dB, 15dB].
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Table A.9.11.1.2-2: Average RSSI RMTC and DMTC parameters

measDuration-r13 symi4
rmtc-Period-r13 ms40
rmtc-SubframeOffset-r13 20

Reportinterval ms120
dmtc-PeriodOffset-r12 ms40-r12 value 0
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RMTC-Config-r16 SEQUENCE {

rmtc-Periodicity-rl6 ENUMERATED {ms40, ms80, ms160, ms320, ms640},
rmtc-SubframeOffset-rl6 INTEGER(O..639) OPTIONAL, -- Need M
measDurationSymbols-rl6 ENUMERATED {syml, symldorl2, sym28or24, symd2or36, sym700r60},

rmtc-Frequency-rl6 ARFCN-ValueNR,

ref-sCS-CP-rl6 ENUMERATED {kHz15, kHz30, kHz60-NCP, kHz60-ECP},




