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1	Introduction 
3GPP Rel-16 NR-U WI specified how the NR technology can be used on the unlicensed spectrum thus offering more resources in frequency bands, such as 5GHz and 6GHz.  While 5GHz is a well-known band for the unlicensed operation, 6GHz is a relative new band usage of which has been approved recently in different regulatory regions. Since not all the countries and regions were addressed during the corresponding Rel-16 and Rel-17 WI, RAN#96 meeting approved a new WI [2] with the main motivation of enabling LPI and VLP in countries not covered by previous efforts.
While the corresponding Rel-18 WI to enable the VLP mode was completed already in June 2023, there are countries, such as US, where the regulatory requirements for the VLP mode were finalised after the WI completion. Nevertheless, the maintenance phase of the WI still allows changes to the Rel-18 core specifications. Thus, to obtain timely adoption by UEs it is proposed to implement the missing requirements according to the CR [3].
This contribution discusses the new requirements with respect to existing framework and proposes the introduction of US VLP with minimum changes to the spec. The following part of the contribution describes the VLP requirements and the recommended updates to TS 38.101-1. 

2	Discussion
At RAN4#109 the TR [1] was updated with the newly released US VLP requirements. Below is a screenshot on US license-exempt operation from latest version of [1]. It can be observed that US VLP allows a maximum mean EIRP for in-band emissions of 14dBm. Thus, in case of the PC5 power class a minimum power back-off of 6dB is required. 
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The maximum mean EIRP density for in-band emissions is set to -5dBm/MHz. Since the power back-off is dependent on the channel size, Table 1 provides the calculated back-off values for a fully allocated carrier. Similarly, Table 2 provides the back-off values for interlaced setup.
Table 1: Required power backoff in dB to meet the -5dBm/MHz limit with PC5
(Fully allocated channel using DFT-s-OFDM)
	CBW
	20MHz CBW
	40MHz CBW
	60MHz CBW
	80MHz CBW
	100MHz CBW

	Backoff in dB required to meet limit
	12.6
	9.4
	7.7
	6.4
	5.1




Table 2: Interlaces – Required power backoff in dB to meet the -5dBm/MHz limit with PC5 
(Distance between RBs is assumed to be equal to or larger than 1MHz)
	Number of RBs for the interlace
	10
(20MHz CBW)
	20
(40MHz CBW)
	30
(60MHz CBW)
	40
(80MHz CBW)
	50
(100MHz CBW)

	Backoff required to meet limit
	15.0
	12.0
	10.2
	9.0
	8.0



Comparing the requirements of US VLP with other regulations it can be found that Brazil VLP requirements are similar in terms of maximum mean EIRP density for in-band emissions and the emission limits outside the operational range. The requirements for Brazil are captured in [1] and are provided below:
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The Brazilian VLP requirements are captured by NS_67. Comparing the A-MPR with the needs for US VLP it can be found that the same values can be re-used and would avoid introducing a new clause with dedicated A-MPR table. However, a new NS flag is required due to the difference in frequency ranges because the VLP mode in US is enabled only for specific sub-ranges: from 5925 to 6425MHz, and from 6525 to 6875MHz. Thus, it is proposed to introduce a new flag (e.g. NS_70) to capture the US requirements and to re-use existing A-MPR from NS_67. The proposed changes can be found in the CR [3].
Observation:	Brazil VLP requirements are similar to US VLP. The differences are with respect to maximum mean EIRP for in-band emissions and the operational frequency range. The first one specifies 14dBm for US instead of 17dBm and US defines two frequency ranges.
[bookmark: _Toc158620550][bookmark: _Toc158621454]Proposal:	Introduce a new flag (e.g. NS_70) to capture the US requirements and re-use existing A-MPR from NS_67.

3	Conclusions
In this discussion paper we raised the issue of missing requirements for the VLP mode in US. To enable it with the minimum specification changes, our proposal is to add a new NS flag, A-MPR requirements for which will be however identical to the ones we already have for Brazil. 

Proposal:	Introduce a new flag (e.g. NS_70) to capture the US requirements and re-use existing A-MPR from NS_67.
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Table 4.5-1: Comparative of the regulatory parameters for license-exempt

Region Country Permissible Frequency range Maximum Maximum mean Maximum mean
operation mean EIRP for | EIRP density for EIRP density for
(Note 1) in-band in-band out-of-band
emissions emissions emissions
SP (see 4.2.1) 5925 — 6425MHz 36dBm (AP) 23dBm/MHz (AP)
6525 — 6875MHz 30dBm (CL) 17dBm/MHz (CL) -27 dBm/MHz
Region 2 us _ 30dBm (AP) 5 dBm/MHz (AP) (outside operational
LPI (see 4.2.1) 5925 — 7125MHz 24dBm (CL) -1 dBm/MHz (CL) range)
VLP (see 4.2.1) 5925 — 6425MHz 14dBm -5dBm/MHz

6525 — 6875MHz





