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Introduction
In RP#94e, 3GPP RAN received an LS from the RCC Commission on Spectrum and Satellite Orbits that included recommendations for licensed use of the frequency range 6445-7125 MHz [1]. In response, a reply LS [2] stating that the specification work will start in Q1 2022 in RAN4 was agreed to and the Release 17 6 GHz licensed WI [3] was revised and resumed. In this contribution, we examine the recommendation document and applicable ITU documents [4, 5] referred to and provide our understanding on how it can translate into RAN4 specifications.
Discussion
Based on RP#94e agreements, and as captured in [2, 3], the RAN4 work on specifying a licensed band in the range 6425-7125MHz can commence in this RAN4 meeting, and is restricted to work related to RCC recommendations only. 
From [2]:
3GPP TSG RAN would like to inform the RCC Commission on Spectrum and Satellite Orbits that based on the RCC LS, 3GPP TSG RAN has taken the following decisions:
· Immediately start the WI, “Introduction of 6GHz NR licensed bands”, in Rel-17 from Q1, 2022 with focus on 6425-7125 MHz according to RCC recommendation 1/21.
· Note: RCC recommendation 1/21 is intended to apply in the RCC countries.
· The target completion dates for core and performance requirements are March 2022 and June 2022 respectively as in the updated WID in RP-213696, which is attached. It is noted in the RAN#94-e meeting minutes to check in RAN#95-e about the situation and adjust them as necessary.
There are a few companies expressing the possible need to further clarify on potentially missing/unclear (if any) regulatory requirements including UE power class/limitation, out-of-band emission requirements and coexistence requirements to protect the incumbents, etc. At the same time, there are many companies who believe 3GPP RAN4 work can continue without further clarification.
From [3]:
The work shall start immediately after regulatory requirements are available for a part of the 5925- 7125 MHz frequency range for the corresponding range and country/region. TSG RAN is to review the availability of regulatory requirements at each TSG meeting, and may revise the WID when the work starts, to more accurately represent the actual regulations. 
The work on 6425-7125 MHz frequency range according to RCC Recommendation 1/21 starts from RAN#94e.
NOTE: 	the RCC Recommendation 1/21 is intended to apply in the RCC countries.
Translating RCC Recommendation 1/21 [1]
Band plan aspects
The frequency range intended for use in RCC administrations with 5G-NR/IMT-2020 systems is 6425-7125MHz, using TDD duplex mode. This range applies to applications of the terrestrial component of IMT in the mobile service.
· TDD Band n10X with 6425-7125 MHz frequency range
Channelization is based on 35 reference frequency blocks of 20MHz. These blocks can be aggregated in a contiguous manner up to 400MHz, and the blocks can be extended by multiples of 10MHz to accommodate adjacent spectrum used by other services.
· Channel bandwidths 20, 30, 40, 50, 60, 70, 80, 90, 100 MHz are of interest (“the bandwidth of a frequency block could be increased in relation to the reference block by multiples of 10 MHz”)
· Assumption is that both 15 and 30 kHz SCS are mandatory and 60 kHz is optional
· Channel raster is 5 MHz (“the central frequency of a frequency block can be shifted in relation to the central frequency of a reference block by multiples of 5 MHz”)
· This assumes that large channel bandwidths and/or CA ≥ 100 MHz are used (“the necessary bandwidth for 5G-NR/IMT-2020 systems in this frequency band is not less than 100 MHz per operator”)
· CA bandwidth class C/D/E are applicable in DL, and CA bandwidth class C is applicable in UL (“A frequency channel used by 5G/IMT-2020 systems can consist of one or more adjacent frequency blocks but should not exceed 400 MHz”).
Observation on band plan:
· TDD Band n10X with 6425-7125 MHz frequency range applies
· 20, 30, 40, 50, 60, 70, 80, 90, 100MHz are of interest. Channel BW or CA is used to achieve 100MHz minimum per operator.
· CA BW class C/D/E are applicable in DL and CA BW class C is applicable in UL
Coexistence with other services
Based on Article 5 of [4], the services in or adjacent to 6425-7125MHz and relevant regulations shown in bold in Table 1, and the aspects covered in [3] are highlighted in:
· Yellow for the 6425-7075MHz frequency range with RR 5.458
· Blue for the 7075-7250MHz frequency range with RR 5.458.
Table 1: services in or adjacent to 6425-7125MHz
	Frequency range
	Services and regulation

	5 925-6 700 MHz
	· FIXED 5.457
· FIXED-SATELLITE (Earth-to-space) 5.457A 5.457B
· MOBILE 5.457C 5.149 5.440 5.458

	6 700-7 075 MHz
	· FIXED
· FIXED-SATELLITE (Earth-to-space) (space-to-Earth) 5.441
· MOBILE 5.458 5.458A 5.458B

	7 075-7 145 MHz
	· FIXED 
· MOBILE 5.458 5.459

	7 145-7 190 MHz
	· FIXED 
· MOBILE
· SPACE RESEARCH (deep space) (Earth-to-space) 5.458 5.459

	7 190-7 235 MHz
	· EARTH EXPLORATION-SATELLITE (Earth-to-space) 5.460A 5.460B
· FIXED 
· MOBILE
· SPACE RESEARCH (Earth-to-space) 5.460 5.458 5.459

	7 235-7 250 MHz 

	· EARTH EXPLORATION-SATELLITE (Earth-to-space) 5.460A
· FIXED 
· MOBILE 5.458



Since RR 5.458 is the only rule referred to in the RCC recommendation, the sub-article is copied below.

5.458 In the band 6 425-7 075 MHz, passive microwave sensor measurements are carried out over the oceans. In the band 7 075-7 250 MHz, passive microwave sensor measurements are carried out. Administrations should bear in mind the needs of the Earth exploration-satellite (passive) and space research (passive) services in their future planning of the bands 6 425-7 075 MHz and 7 075-7 250 MHz.

Observation 1: The RCC recommendation points at the 6425-7075 MHz range for coexistence, but it seem related to measurements over the ocean measurements while the 7075-7250 MHz range is more general.

Observation 2: If coexistence with adjacent services above the 7125 MHz upper bound are discussed up to 7250 MHz it is not the cases for adjacent services below 6425 MHz.

Observation 3: Although only RR 5.458 is cited in [3] based on article 5 of [4], there are other services and regulations applicable to the range:
· Radio astronomy in 6650-6675.2 MHz (RR 5.149)
· Standard frequency and time signal-satellite service Earth-to-space transmissions at 6427 MHz (RR 5.440)
· Use of the bands 6 725-7 025 MHz (Earth-to-space) by fixed satellite service (RR 5.441)
· There may to be an omission of the fact that 7100-7155 MHz and 7190-7235 MHz are also allocated to the space operation service (Earth-to-space) on a primary basis in the Russian Federation (RR 5.459). 
· It is important to better understand this, at least for the first range that is in-band for 6425-7125MHz

Observation 4: To manage coexistence with other services based on [3]:
· Use of reference blocks may be restricted. It is unclear if creation of guard bands is implied by using 10MHz extensions and also how this may be compatible with (“Administrations may restrict the use of frequency blocks, including within the 6425-6525 MHz and 7100-7125 MHz frequency bands, in order to ensure compatibility with stations in FS, FSS, SOS, SRS and EESS”).
· It is unclear if the creation of guard bands is implied by using 10MHz extensions and also how this may be compatible with (“the necessary bandwidth for 5G-NR/IMT-2020 systems in this frequency band is not less than 100 MHz per operator”) unless non-contiguous CA is implied.
Observation 5: In general, we observe that it would be useful that the coexistence with other services is better understood, including which mitigation techniques are within the scope of the RAN4 work or local regulations:
· Use of guard bands to known incumbent services.
· Use of NS and A-MPR, if required.
Emission requirements
The RCC recommendation in [3] basically points at article 21 in [4] for in band emissions and [5] for spurious emissions.

From Article 21 in [3]

For BS output power, the following aspects are provided:
· 21.1 BS Geographical separation to satellite stations
· 21.2 table 21-1 Max EIRP 35dBW => 65dBm => separation angle
· 21.3 BS and UE 55dBW max, => 47dBW in relation to satellite service
· 21.5 Max 13dBW TRP in 1-10GHz => 43dBm
· 21.6 Table 21-2 interfered to services in 6425-7125MHz and adjacent BS max power
· 5850-7075 passive microwave sensors 21.2/3/5 apply
· 7145-7235 21.3 and 21.5 apply

Observation 6: 43 dBm TRP is applicable to BS with peak EIRP depending on geographical separation or separation angle to satellite services.

Table 21.3 in the 21.6 section provides the list of interfering services in 6425-7125MHz and adjacent Earth station interference.

Observation 7: Interfering services require additional study to further understand which ones of the NR UE receiver blocking and selectivity requirements are sufficient, if any.

From [4]

Broadband wireless access (BWA)(10) systems operating between 1 GHz and 6 GHz (all transmitting stations) + Land mobile service (mobiles and base stations)
–36 dBm for 9 kHz ≤ f < 1 GHz(4) 
–30 dBm for 1 GHz ≤ f < (see recommends 2.5)(4)

Observation 8: The general NR spurious emission requirement is adequate.
Conclusions
In this contribution, we address the 6GHz licensed band recommendations from RCC in 6425-7125MHz and derive a first set of potential system requirements for the band and make the following observations related to the band plan.

Observation on band plan:
· TDD Band n10X with 6425-7125 MHz frequency range applies
· 20, 30, 40, 50, 60, 70, 80, 90, 100MHz are of interest. Channel BW or CA is used to achieve 100MHz minimum per operator.
· CA BW class C/D/E are applicable in DL and CA BW class C is applicable in UL

Other considerations are discussed in terms of co-existence with other services.
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· It is important to better understand this, at least for the first range that is in-band for 6425-7125MHz

Observation 4: To manage coexistence with other services based on [3]:
· Use of reference blocks may be restricted. It is unclear if creation of guard bands is implied by using 10MHz extensions and also how this may be compatible with (“Administrations may restrict the use of frequency blocks, including within the 6425-6525 MHz and 7100-7125 MHz frequency bands, in order to ensure compatibility with stations in FS, FSS, SOS, SRS and EESS”).
· It is unclear if the creation of guard bands is implied by using 10MHz extensions and also how this may be compatible with (“the necessary bandwidth for 5G-NR/IMT-2020 systems in this frequency band is not less than 100 MHz per operator”) unless non-contiguous CA is implied.
Observation 5: In general, we observe that it would be useful that the coexistence with other services is better understood, including which mitigation techniques are within the scope of the RAN4 work or local regulations:
· Use of guard bands to known incumbent services.
· Use of NS and A-MPR, if required.
Finally, some emission aspects are covered.

Observation 6: 43 dBm TRP is applicable to BS with peak EIRP depending on geographical separation or separation angle to satellite services.

Observation 7: Interfering services require additional study to further understand which ones of the NR UE receiver blocking and selectivity requirements are sufficient, if any.

Observation 8: The general NR spurious emission requirement is adequate.
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