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1 Introduction
In this paper, we provide our view on RSSI measurement BW and measurement period in NR-U.  
2 RSSI measurement BW
Regarding RSSI measurement BW, two options are on the table for further discussion [1]: 
 (
RAN4 to define the RSSI measurement accuracy requirements based on:
 
Option 1: SSB bandwidth.
 
Option 2: Bandwidth configured by the gNB.
 
)
The discussion is about whether UE can perform narrow band measurement (option 1) to indicate the subband RSSI. Our view is provided below. 
According to ETSI EN 301 893[2], as attached below, OCB (Occupied Channel Bandwidth) shall be larger than 80% NCB (Nominal Channel Bandwidth), which would be 20 MHz or minimum 5MHz if it is on the 20 MHz raster. 
 (
4.2.2
Nominal Channel Bandwidth and Occupied 
Channel Bandwidth
…..
4.2.2.2
Limits
The 
Nominal Channel Bandwidth
 for a single 
Operating Channel
 shall be 20 MHz. 
Alternatively, equipment may implement a lower 
Nominal Channel Bandwidth
 with a minimum of 5 MHz, providing they still comply with the 
Nominal Centre Frequencies
 defined in clause 4.2.1 (20 MHz raster).
The 
Occupied Channel Bandwidth
 shall be between 80 % and 100 % of the 
Nominal Channel Bandwidth
. In case of smart antenna systems (devices with multiple transmit chains) each of the transmit chains shall meet this requirement. The 
Occupied Channel Bandwidth
 might change with time/payload.
During a 
Channel Occupancy Time
 
(COT)
, equipment may operate temporarily with an 
Occupied Channel Bandwidth
 of less than 80 % of its 
Nominal Channel Bandwidth
 with a minimum
 of 2 MHz. 
)
It can be observed when the measured RBs are outside the OCB, the RSSI measurement will be under estimated. 
[bookmark: _Ref37365084]Observation 1: RSSI measurement will be under-estimated if the measured RBs are outside the OCB.
As a result, measurement BW of 20 MHz (Option 2) will not under-estimate RSSI as OCB of 16 MHz, and it could under-estimate RSSI up to ~7 dB as OCB of 4 MHz because it would include up 14 MHz without interference power.  
At SCS of 30kHz, the SSB BW is 7.2 MHz, and it will not under estimate RSSI as OCB of 16 MHz, by assuming the measurement BW is centered on the 20 MHz raster, even in the case that OCB is placed on the edge of NCB, as illustrated in Figure 1. And it could under-estimate RSSI up to 2.6 dB, i.e. log(4/7.2), as OCB of 4 MHz.    

Figure 1 OCB of 16MHz vs. RSSI Measurement BW of 7.2 MHz
Similarly, at SCS of 15 kHz, the SSB BW is 3.6 MHz, and it will not under estimate RSSI as OCB of 16 MHz, by assuming the measurement BW is centered on the 20 MHz raster. As OCB of 4 MHz, it will not under estimate RSSI, even in the case that OCB is placed on the edge of NCB, as illustrated in Figure 2. 
[image: ]
 Figure 2 OCB of 4 MHz vs. RSSI Measurement BW of 3.6 MHz
[bookmark: _Ref37365086]
Observation 2: Measurement BW of 20MHz (Option 1) could suffer from under-estimating RSSI, comparing to measurement BW of 20 PRBs (Option 2). 
Besides, because wideband measurement will considerably increase UE’s measurement power and cost, it should allow narrow band measurement for RSSI as long as UE meet the corresponding RSSI accuracy requirement.
[bookmark: _Ref37365111][bookmark: _Ref37021057]Proposal 1: RSSI measurement BW is at least 20 PRBs, and the actual measurement BW is up to UE implementation.  


3 RSSI measurement period
Regarding RSSI measurement period, the following issues are for further discussion [1].

 (
Proposal discussed during the meeting: 
The RSSI and CO measurement periods depend on:
 
max(reportInterval, rmtc-Period) in non-DRX when measurement gaps are not required,
 
max(reportInterval, rmtc-Period, DRX) in DRX when measurement gaps are not required, or
 
FFS: max(reportInterval, rmtc-Period, MGRP and gap sharing) in DRX when measurement gaps are required.
 
For intra-frequency measurements:
 
In wideband operation, whether to consider the number of measurement objects (
N
intra-MO
) in the measurement period, in case there are multiple intra-frequency measurement objects configured.
 
for inter-frequency measurements:
 
Whether to consider the number of measurement reports (
N
inter-MO
) and N
freq
 in the measurement period.
 
how to consider the sharing factor CSSF, and the lower bound R15 L3 measurements
 
)


In NR, CSSF is specified for intra-frequency and inter-frequency measurement. Following the same principle as R15, the measurement period should be scaled up by the CSSF of this frequency layer.
[bookmark: _Ref37429010]Proposal 2: RSSI measurement period is scaled up by CSSF of this frequency layer, for both intra-frequency measurements and inter-frequency measurements.
In addition, the CSSF values are categorized into CSSFoutside_gap,i and CSSFwithin_gap,i, regard whether the gap is required. For inter-frequency measurement, gap is required, and the CSSFwithin_gap,i should be applied for RSSI measurement. For intra-frequency measurement, more discussion is needed by considering the relationship between active BWP and the RBs measured for RSSI. 
[bookmark: _Ref37429013]Proposal 3: For inter-frequency RSSI measurement, measurement period is scaled up by CSSFwithin_gap of this frequency layer. FFS intra-frequency RSSI measurement.
On top of the above proposal, if one MO is configured with both RSSI measurement and SSB-based measurement, i.e. SS-RSRP, SS-RSRQ, SS-SINR, and the measurement period should be double, by assuming UE is measuring on SSB or RSSI at one time.
[bookmark: _Ref37366088]Proposal 4: When on MO is configured with both SSB-based measurement and RSSI measurement, the corresponding measurement periods for SSB and RSSI are double. 


4 Summary
In this paper, RSSI measurement for NR-U has been discussed. We have the following observations and proposals:
Observation 1: RSSI measurement will be under-estimated if the measured RBs are outside the OCB.
Observation 2: Measurement BW of 20MHz (Option 1) could suffer from under-estimating RSSI, comparing to measurement BW of 20 PRBs (Option 2).
Proposal 1: RSSI measurement BW is at least 20 PRBs, and the actual measurement BW is up to UE implementation.
Proposal 2: RSSI measurement period is scaled up by CSSF of this frequency layer, for both intra-frequency measurements and inter-frequency measurements.
[bookmark: _GoBack]Proposal 3: For inter-frequency RSSI measurement, measurement period is scaled up by CSSFwithin_gap of this frequency layer. FFS intra-frequency RSSI measurement.
Proposal 4: When on MO is configured with both SSB-based measurement and RSSI measurement, the corresponding measurement periods for SSB and RSSI are double.
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