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1. Introduction
In RAN#92-e meeting, New WI [1] on “Introduction of operation in full unlicensed band 5925-7125MHz” was approved.
In this contribution, based on the WF[4] of RAN4#101-e, we propose new power class and MPR/A-MPR approach for other 
countries that require VLP(Very Low Power) operating mode.
2. Discussion
A list of countries that support the VLP operating mode is given in TR37.890[2]. Except for Brazil, most countries have a 
Maximum mean EIRP of +14 dBm.
VLP devices can be operated both indoors and outdoors, so it is expected that services in various scenarios will be
possible, and Korea regulatory requirements do not exclude the dedicated device for VLP.
For example, Based on Korea regulatory requirements, Automotive embedded devices shall only operate in VLP(Very 
Low Power) mode, not in LPI(Low Power Indoor) mode.

Observation 1: Regulatory requirements do not exclude the dedicated device for VLP.

NR-U devices that support VLP can be classified into two types. LPI-based VLP-capable devices and VLP-dedicated 
devices that support VLP only. In the case of the first type, it is possible to support VLP using A-MPR with the existing 
Power class 5(+20dBm).
However, in the case of the second type, VLP-dedicated devices, New power class PC6(+14dBm) is required to support VLP mode.

Proposal 1: For LPI-based VLP-capable devices, it is possible to support VLP using A-MPR with the existing Power class 5(+20dBm).
Proposal 2: For VLP-dedicated devices, New power class PC6 (+14dBm) using MPR/A-MPR is required to support VLP mode.

A-MPR is needed to enable the VLP mode to meet regulatory requirements. (i.e. additional spurious emissions, maximum
EIRP, maximum PSD). As shown in Figure 1, For LPI-based VLP-capable devices, A-MPR for VLP mode can be
evaluated as PA calibration at PC5(+20dBm).
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Figure 1. The reference point of MPR/A-MPR for LPI/VLP devices and VLP-only devices

However, For VLP-dedicated devices, New power class PC6 (+14 dBm) is required, but A-MPR for VLP mode has the 
disadvantage in that the AMPR value increases when evaluated by PA calibration at +14 dBm(PC6). In this case, VLP 
mode coverage will be reduced. As shown in Figure 1, Our Proposal is to evaluate the A-MPR for VLP-only devices as 
PA calibration at +20dBm(PC5) by applying PC5 PA to VLP-dedicated devices. In this case, it can solve the problem that 
some companies are concerned about the introduction of low power class (PC6 +14dBm).
Proposal 3: For LPI-based VLP-capable devices, A-MPR for VLP mode can be evaluated as PA calibration at PC5(+20dBm).

Observation 2: For VLP-dedicated devices, New power class PC6 (+14 dBm) is required, but MPR/A-MPR for VLP mode has the disadvantage in that the MPR/AMPR value increases when evaluated by PA calibration at +14 dBm(PC6).

Proposal 4: For VLP-dedicated devices, MPR/A-MPR for VLP mode can be evaluated as PA calibration at +20dBm(PC5) by applying PC5 PA to VLP-dedicated devices.

For VLP-dedicated devices, MPR/A-MPR for VLP mode is evaluated as PA calibration at +20dBm(PC5), but since New power class PC6 must be applied, VLP MPR/AMPR can be calculated relative to +14 dBm(PC6).
Since Tx power difference between PC5 and PC6 is 6dB, New power class(PC6,+14dBm) MPR table can be reused with 6dB scaling by reusing the existing PC5 MPR table(6.2F.2-1 of TS38.101-1). In this case, New power class (PC6,+14dBm) MPR requires only 1dB at CP-OFDM 256QAM. Also, for countries without additional requirements(i.e. additional spurious emissions, maximum PSD), New power class PC6(+14dBm) MPR can be used for VLP.

Observation 3: for countries without additional requirements, New power class PC6(+14dBm) MPR can be used for VLP.
Proposal 5: For VLP-dedicated devices, New power class (PC6,+14dBm) MPR requires only 1dB at CP-OFDM 256QAM(Full & Partial RB Allocation).

Based on the above observation, we propose as follow

Proposal 1: For LPI-based VLP-capable devices, it is possible to support VLP using A-MPR with the existing Power class 5(+20dBm).
Proposal 2: For VLP-dedicated devices, New power class PC6 (+14dBm) using MPR/A-MPR is required to support VLP mode.
Proposal 3: For LPI-based VLP-capable devices, A-MPR for VLP mode can be evaluated as PA calibration at PC5(+20dBm).
Proposal 4: For VLP-dedicated devices, MPR/A-MPR for VLP mode can be evaluated as PA calibration at +20dBm(PC5) by applying PC5 PA to VLP-dedicated devices.
Proposal 5: For VLP-dedicated devices, New power class (PC6,+14dBm) requires only 1dB MPR at CP-OFDM 256QAM(Full & Partial RB Allocation).

3. Conclusion
In this contribution, We propose new power class and MPR/A-MPR approach for other countries that require VLP operating mode.

In summary, we list our observation for new power class and MPR/A-MPR approach for other countries that require VLP operating mode
Observation 1: Regulatory requirements do not exclude the dedicated device for VLP.
Observation 2: For VLP-dedicated devices, New power class PC6 (+14 dBm) is required, but MPR/A-MPR for VLP mode has the disadvantage in that the MPR/AMPR value increases when evaluated by PA calibration at +14 dBm(PC6).
Observation 3: for countries without additional requirements, New power class PC6(+14dBm) MPR can be used for VLP.

Based on the above observation, we propose as follow
Proposal 1: For LPI-based VLP-capable devices, it is possible to support VLP using A-MPR with the existing Power class 5(+20dBm).
Proposal 2: For VLP-dedicated devices, New power class PC6 (+14dBm) using MPR/A-MPR is required to support VLP mode.
Proposal 3: For LPI-based VLP-capable devices, A-MPR for VLP mode can be evaluated as PA calibration at PC5(+20dBm).
Proposal 4: For VLP-dedicated devices, MPR/A-MPR for VLP mode can be evaluated as PA calibration at +20dBm(PC5) by applying PC5 PA to VLP-dedicated devices.
Proposal 5: For VLP-dedicated devices, New power class (PC6,+14dBm) requires only 1dB MPR at CP-OFDM 256QAM(Full & Partial RB Allocation).
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