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Introduction
In the RAN4#96 e-meeting the NRU UE CR could not be agreed and had modified the channelization to align with the IEEE amended channels that are shifted 10 MHz up. In RAN#89 e-meeting, the same CR was submitted [1] with the same channelization in brackets, and this has to be resolved as part of the exception sheet [2]. In this contribution, we provide justification for the band n96 channelization.
Discussion
Reason for IEEE 802.11ax channelization update
In a recent Decision of the European Commission, [4] the reserved and protected channels for ITS services (V2X road ITS and CBCT rail ITS) have been confirmed to occupy the 5875 – 5935 MHz frequency range (figure 1) with a dedicated rail ITS channel spectrum at 5925 – 5935MHz (Figure 2).
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Figure 1: Allocation of 5875 – 5935 MHz to ITS services from [4] page 5.
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Figure 2: ITS services and dedicated rail ITS spectrum from [4] page 6.
This rail ITS spectrum allocation goes 10MHz beyond the FCC UNII4 sub-band and occupies the first 10MHz of FCC UNII5 sub-band. Initially, IEEE 802.11ax channelization was based on providing a 10 MHz guard band to UNII4 to meet the -27dBm/MHz OOB requirement. Since IEEE channelization is worldwide and does not use A-MPR or NS-like 3GPP technologies, the channelization had to provide protection for the European rail ITS channel which is a safety of life service. In order to do so, the channels were further shifted by 10MHz to provide a 10MHz guard band to 5935 MHz.

Observation: In order to provide sufficient protection to rail ITS spectrum at 5925-5935 MHz, IEEE 802.11ax channels had to be shifted an extra 10 MHz such that their lowest edge starts at 5945 MHz.
Alignment between NRU and 802.11ax Channels
Lowest 802.11ax Channel Frequency for 6GHz band
As discussed in the above chapter, the latest 802.11ax specification [3] was amended to reflect a further 10MHz shift compared to the earlier version to create a 10MHz guard band to the European rail ITS channels. This now corresponds to a 20MHz guard band for the U.S. where UNII4 ends at 5925MHz. This update has been done via changes to the Channel starting frequency (Figure 1) that is used for calculating Channel center frequencies from equation in Figure 2.
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Figure 3: Extract of the 20MHz channel starting frequency and frequency index from [3] page 775
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Figure 4: Extract of the 6GHz band channel frequency equations from [3] page 679

The first 20 MHz for 802.11ax allocation in 6GHz band uses index 1 and a frequency start of 5950 MHz as can be seen from extract in Figure 1 and, consequently, using equation in Figure 2, this corresponds to a first 20 MHz channel at 5955 MHz

Observation: First IEEE 802.11ax 20 MHz channel in 6GHz band is centered at 5955 MHz. 
Lowest NRU Channel Frequency for Band n96
For bands above 3 GHz, the channel frequency is derived from the equation FREF = FREF-Offs + ΔFGlobal (NREF – NREF-Offs) in clause 5.4.2.1 of 38.101-1 with corresponding parameters values in Table 5.4.2.1-1.

From Table 5.4.2.3-3 in the latest 38.101-1 specification where [1] is implemented, the first 20 MHz NRU channel in band n96 uses NREF of 797000 which corresponds to a channel center frequency of 5955MHz and thus a lower channel edge at 5945 MHz.

Observation: 
· First 3GPP NRU 20 MHz channel in 6GHz band is centered at 5955 MHz 
· NRU channels in bracket in the latest 38.101-1 specification are aligned with latest and 802.11ax channels specification.
Alignment between NRU and 802.11ax Channels
The alignment of the IEEE 802.11ax channels and 3GPP NRU channels is shown in Figure 5 together with the position of the V2X and rail ITS channels in Europe and covers:
· 10 MHz ITS channels in Europe (note that 20MHz channels are possible below 5925MHz)
· 20/40/80/160 MHz IEEE 802.11ax channels with their channel number (note that 320MHz are discussed)
· 20/40/60/80MHz 3GPP NRU channels based on NREF values in bracket from Table 5.4.2.3-3 in latest 38.101-1
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Figure 5: Illustration of the 802.11ax and NRU channels together with European ITS channels

This shows that the current NREF values in brackets in 38.101-1 Table 5.4.2.3-3 are:
· Aligned with 802.11ax
· Provides 20MHz guard band to band n46 and the -27dBm/MHz OOB FCC requirement, which is accounted for in the A-MPR values for NS_53 and NS_54
· Would allow 10MHz guard band to ITS services in Europe
· In the U.S., the first 20MHz could potentially be allocated with a channel, but would result in significant A-MPR and thus may not be worth pursuing and may enable the reuse of n96 definition for the 5925 – 6425 MHz unlicensed band in Europe by using NS for ITS band protection and limiting the channels to the UNII5 sub-band.
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Proposal: Brackets can be removed from 38.101-1 Table 5.4.2.3-3 values.
Conclusions
In this contribution, we provide confirmation for the channelization currently implemented in brackets in Table 5.4.2.3-3 in latest 38.101-1 specification and make the following proposal.

Proposal: Brackets can be removed from 38.101-1 Table 5.4.2.3-3 values.
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Article 3

Member States shall, no later than 30 June 2021, designate the frequency band
5875-5935 MHz for intelligent transport systems and limit it to urban rail ITS
in 5925-5935 MHz. Following that designation, Member States shall, as soon
as reasonably practicable, make that frequency band available on a non-
exclusive basis.
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E.1 Country information and operating classes

(424256)Insert the following rows and update the “reserved” row appropriately in Table E-4:

Table E-4—Global operating classes

- Channel Channel
Operating | Nonglobal |G g | Channel | oy inel center .
operating | spacing | N Behavior limits set
class Hoonesy | frequency | Rine set frequency
(GHz) . index

131 5.950( 20 — 1.5.9.13.
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60 27.3.23.2 Channel allocation in the 6 GHz band
61
82 (#24256)Channel center frequencies are defined at every integer multiple of 5 MEHz above the channel start-
61  ing frequency. The relationship between center frequency and channel number is given in Equation (27-
65 135).
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IEEE P802.11ax/D6.1, May 2020
1 Channel center frequency = Channel starting frequency + 5 7., (MHz) (27-135)
2
3 where
M nep=1.....253
6 Channel starting frequency is defined as dot11ChannelStartingFactor » 500 kHz
7
8 For example. a channel center frequency of 5.955 GHz is indicated by dot1 |ChannelStartingFactor = 11 900
1o andng, = 1. A channel center frequency of 5.935 GHz is indicated by dot11ChannelStartingFactor = 11 850
1 andng=2.
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HAS ADOPTED THIS DECISION:

Article 1

The purpose of this Decision is to harmonise the conditions for the availability and
efficient use of frequency band 5875-5935 MHz for safety-related applications of
Intelligent Transport Systems (ITS).




