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	RP-253062
	Spectrum Considerations for 6G
	AT&T
	Proposal: 
· PSS/SSS/PBCH are designed for 5 MHz (assuming 15 kHz subcarrier spacing)
· Other common channels are configurable such that they can be confined to 5 MHz regardless of the carrier bandwidth if IoT and eMBB devices are serviced in overlapping spectrum
· Absent IoT devices, in carriers with only mobile broadband devices, it should be possible to configure common channel transmissions in bandwidths larger than 5 MHz
· 6GR should define UE RF requirements that can avoid band specific SAW filters to enable global and low cost IoT solutions


	RP-253070
	Requirements for 6G Spectrum
	T-Mobile USA Inc.,Ericsson, Nokia
	6G Spectrum
6G radio access network (6G RAN) shall support existing frequency bands, including FR1 and FR2. multi-radio spectrum sharing (MRSS) in FR1 shall be supported to allow operators to use the same spectrum for 5G and 6G. Since some operators have > 100 MHz in FR1 bands that are used for 5G and it is expected more spedctrum will become available in FR1, some of which may expand these bands it is important to maintain compatibility between the new, wider channel bandwidths for 6G, and 5G carrier aggregation of channel bandwidths at least 200MHz, including the use of the same subcarrier spacing. In addition, new spectrum band FR3 shall be supported. Due to various reasons, unlicensed spectrum were under utilized in 4G and 5G. With new 6G use cases and demands for more network capacity such as FWA, it is important to include unlicensed spectrum study for new use cases.   


	RP-253084
	TP on spectrum for 6G for TR 38.914
	Deutsche Telekom, Vodafone, Orange, Telecom Italia, Turkcell, Spark NZ, Odido, BT, Bouygues Telecom, Telefonica, Telia Company, SK Telecom, KPN, Rakuten Mobile, CK Hutchison, Telstra, Telenor, KT Corp., KDDI, Boost Mobile Network, Jio Platforms
	5.3.1	Spectrum
· 6G RAT shall work in FR1 spectrum between 410 and 7125 MHz
· 6G RAT shall work in FR2 spectrum between 24.25 and 52.6 GHz
· 6G RAT shall work in FR3 spectrum between 7.125 and 24.25 GHz
· 6G RAT shall allow easy, flexible and ideally automated (specification / testing) support of various bands, band configurations and band combinations in a non-constrained manner
· 6G RAT shall support multiple duplexing options including FDD, TDD, SDL incl. Half-Duplex (e.g. for IoT)
· 6G RAT shall support decoupling of the uplink and the downlink (to allow any UL and DL pairing)

	RP-253096
	TP on Spectrum for NTN
	THALES, Iridium, Viasat, ST Engineering iDirect, Novamint, Fraunhofer IIS, Fraunhofer HHI, Eutelsat, EchoStar, Gatehouse Satcom, Airbus, SES, ESA, Hispasat, Sateliot
	5.3.1.x NTN
The service link of non-terrestrial networks, refers to the radio link between satellite(s) and User Equipment, and will use the 3GPP defined 6G radio interface. 
This service may operate in satellite service allocated frequency bands which can be paired (Downlink and Uplink in separate bands) or unpaired (Downlink and Uplink in the same band). While paired bands can apply to all orbits, unpaired bands are typically restricted to the Low Earth Orbits.
Satellite service links shall be able to operate in the following frequency bands: 
· L band (1-2GHz), S band (2-4GHz), C band (3.8-4.2 GHz), 
· Ku band (10.7-14.5 GHz), Ka band (17.3-21.2 GHz, 27.0-30.0 GHz) and Q/V bands (37.5-43.5 GHz, 47.2-50.2 GHz and 50.4-51.4 GHz).

The 6G Radio shall be able to support
· channel bandwidth between [~1] MHz and 800 MHz (including native support of 5, 10, 20, 40, 50, 100, 200 and 400 MHz etc.)
· FDD (Frequency Division Duplexing), and TDD (Time Division Duplexing) as well as Half Duplex Frequency Division Duplexing (HD-FDD) mode at UE level
· Full-duplex and Half-duplex FDD at Network side (Satellite payload)
TN and NTN spectrum sharing.

	RP-253097
	TP on Spectrum around 6GHz
	THALES, Airbus, SES, Hispasat
	Observation 1: Proposals in ITU-R to introduce an IMT identification in the bands [7250-7750 MHz] and [7900-8400 MHz] have been opposed by many administrations and regional groups. 
Observation 2: Submitted studies conclude that frequency sharing between these strategic space assets and IMT systems will not be possible, while there will be continued need to operate existing strategic space systems in the frequency range [7250-7750 MHz] and [7900-8400 MHz].
Observation 3: 3GPP RAN has already provided preliminary parameters to ITU for the Agenda Item 1.7 WRC 27 study. 
Proposal 1: Add the following text proposal in clauses 5.3.1 of the TR 38.914
“The frequency range [7250 - 7750 MHz] and [7900 - 8400 MHz], is excluded from the study at least until WRC27 final decision.
Subject to WRC27 decision, consistency between the parameters provided by 3GPP to ITU and future work carried out in 3GPP in the frequency range [7250-7750 MHz] and [7900-8400 MHz] will have to be ensured.”


	RP-253124
	Discussion on 6GR spectrum
	CMCC
	Proposal 1: 6GR aims to support inherent agility in channel bandwidth, allowing systems to adapt to changing traffic patterns across diverse applications. Furthermore, this adaptive capability is crucial for navigating the fragmented, irregular and diverse spectrum allocations held by different operators globally.
Proposal 2: 6GR aims to support flexible spectrum resources for DL and UL for carriers/bands to ensure optimal spectrum efficiency.
[bookmark: OLE_LINK17]Proposal 3: 6GR aims to support frequency range less than 52.6GHz.


	RP-253145
	Spectrum Requirements
	MediaTek Inc.
	Proposal: Agree the following TP to section 5.3.1 of TR38.914
“The minimum channel bandwidth specified for 6GR shall be 5MHz for frequency bands with 15kHz SCS, 10MHz for frequency
bands with 30kHz SCS, and 50MHz for frequency bands with 120kHz SCS. Subject to clearly identified market needs, for certain
frequency bands with 15kHz SCS, a minimum channel bandwidth of 3MHz instead of 5MHz shall be specified.”

	RP-253161
	Discussion on 6G Spectrum
	Samsung
	Proposal 1: For 6GR, consider the following minimum channel bandwidths: 
· 5 MHz for FR1 FDD bands;
· 10 MHz for lower FR1 TDD bands;
· 20 MHz for upper FR1 TDD bands and around 7GHz bands;
· 50 MHz for around 15GHz bands and FR2 bands.

Proposal 2: For 6GR, the smallest maximum UE-supported RF BW is 20MHz and BB BW is 5MHz. 
Proposal 3: To avoid duplicated work between RAN and WGs, RAN guidance is needed on topics including minimum CBW, device types and other identified ones. 


	RP-253194
	Views on operational requirements for spectrum
	ZTE Corporation
	For operational requirements on spectrum, 6GR should aim to:
· Support channel bandwidth scalability to operate with different frequency resource allocations, without sacrifying performance of major deployment scenarios with larger channel bandwidth; 
· Support duplexing flexibility; 
· Support potential use of frequency range focusing on up to 52.6 GHzl
· Support efficient configuration related to spectrum utilization; 
· Support fast channel bandwidth adaption with high reliability; 
· Support efficient power utilization; 
· Support fast cell/carrier switching and recovery.
[bookmark: _Toc209101936]5.3.1	Spectrum
[bookmark: OLE_LINK52]Editor note: e.g. spectrum and co-existence related 
6GR aims to support improved spectrum utilization and operations over one or more carriers/bands, compared to 5G NR.
6GR aims to support flexible utilization of spectrum resources for DL and UL over different carriers/bands.
6GR supports channel bandwidth scalability to operate with different frequency resource allocations without performance degradation for the deployment with larger channel bandwidth. It is a qualitative KPI.
6GR supports duplexing flexibility, which is the ability of the access technology to adapt its allocation of resources flexibly for uplink and downlink for both paired and unpaired frequency bands. 
6GR supports potential use of frequency range focusing on up to 52.6 GHz.
6GR aims to support efficient configurations related to spectrum utilization. 
6GR aims to support fast channel bandwidth adaption with high reliability. 
6GR aims for efficient power utilization especially for simultaneous transmission on different carriers/bands. 
6GR aims to support fast cell/carrier switching and recovery for high robustness.

	RP-253226
	6G Operational Requirements: spectrum
	Qualcomm Incorporated
	• Proposal: Focus on what set of Channel BWs, in particular what maximum BW
options we intend to support. These will have to be clearly identified in the
specification.
• E.g. set of channel BWs may include 100MHz, [200MHz], [300MHz], [400MHz] ➔ Agree on a
maximum value
• Agree that it is an objective that UEs with different BW capability can be efficiently
served by the same base station in the same spectrum, while minimizing resource
waste/duplication
• This has been understood to be the case already for supporting ‘massive IoT’ devices without
the need of deploying a separate network, which is a requirement for 6G
• BCS definitions (CA bandwidth combination sets) definitions can be left for later RAN4
Discussion

• Proposal: Instead of flexible pairing, consider introducing targeted new bands for
intended pairings. Either DL or UL of a new FDD band, FOR EXAMPL, can overlap with pre-
existing FDD, TDD, SDL, SUL. Either DL or UL of a new FDD band can overlap with licensed
4
or unlicensed spectrum (if agreed to be supported).

• Proposal: Utilize the 6G CA solution to accomplish high Band DL together with low band
UL. This includes UL-only CA, i.e. CA band combinations with more UL than DL.
• Proposal: Extend the CA solution to also enable initial access with paging in high band
and RACH equivalent in low band.
• Proposal: Do not define a separate divergent SUL track

	RP-253236
	View on 6GR spectrum
	Xiaomi
	Proposal 1: 6GR aims to efficient use existing refarming spectrum and potential new spectrum by introducing band and band combination ensuring the alignment with commercial deployment.
proposal 2: 6GR aims to enable flexible spectrum usage matching with realistic deployment scenarios by considering UE implementation constraints with following potential area:
· Efficient Fragmented spectrum usage 
· Spectrum aggregation via switching and Uplink Tx switching with unified framework and mechanism 
Proposal 3: RAN4 shall be deeply involved in day 1 for flexible spectrum usage/spectrum aggregation study with tight cooperation with RAN1/RAN2 e.g., DL/UL spectrum pairing, Fragmented carrier (single cell multi carriers), UL Tx switching/CA via switching



	RP-253240
	Unlicensed operations for 6G
	T-Mobile USA Inc., Nokia
	To meet increasing uplink traffic demands of new and extended services like XR, FWA and device AI, as well as technological advancements like use of edge computing, the 6G system shall be able to support 6G uplink operation using mainstream 6G radio design on unlicensed spectrum, such as U-NII-7, which allows standard power operation.


	RP-253283
	Consideration on spectrum requirements
	Huawei, HiSilicon, China Unicom, VODAFONE
	Proposal 1: 
The minimum bandwidth for initial access common signals/channels is 5 MHz for FDD with 15 kHz SCS, and 10 MHz for TDD with 30 kHz SCS. 
Proposal 2: 
Spectrum allocation(s) smaller than 5MHz FDD is/are supported based on the initial access common signals/channels for 5MHz FDD, but not necessarily optimized. 


	RP-253304
	6G minimum spectrum allocation and bandwidth
	Sony
	Proposal 1: 6GR supports a minimum spectral allocation of 3MHz.
Observation 1: One solution for supporting a SAWless device is to restrict the UL bandwidth to 3MHz.
Observation 2: A SAWless device supporting an UL bandwidth of 3MHz does not in any way impact DL bandwidth of the SSB, SIB, CORESET#0 or other downlink channels.
Proposal 2: As one potential solution for supporting a lowest tier SAWless device, the 6GR study considers support of a device with 3MHz UL bandwidth and [5-20] MHz DL bandwidth.


	RP-253334
	Views on minimum spectrum allocation
	Lenovo
	Proposal 1: Support option 1 in RAN#110, based on operator‘s preference

If the minimum spectrum allocation is 3MHz with 15kHz SCS for 6GR,
 Opt1: Design of the common signals/channels (at least for SSB) for initial access by assuming bandwidth
larger than 3MHz, which is applicable to any spectrum allocations with adjustment, if applicable
 Opt2: A single design of the common signals/channels (at least for SSB) for initial access by assuming
minimum spectrum allocation as target bandwidth 3MHz, which is applicable to any spectrum allocations

	RP-253705
	TP for 38.914 on spectrum related aspects
	Apple
	6G radio access network shall support existing 5G mobile terrestrial (MS) bands, as well as existing 5G mobile satellite service (MSS) and fixed satellite service (FSS) bands. 
6G radio access network shall support multi-radio spectrum sharing (MRSS) to enable efficient and flexible usage of the same spectrum resources between 5G and 6G technologies.




Related TR status

5.3.1	Spectrum
Editor note: e.g. spectrum and co-existence related 
6GR aims to support improved spectrum utilization and operations over one or more carriers/bands, compared to 5G NR.

6GR aims to support flexible utilization of spectrum resources for DL and UL over different carriers/bands.

Topics
High level principles for 6G spectrum
· 6GR aims to support inherent agility in channel bandwidth, allowing systems to adapt to changing traffic patterns across diverse applications. Furthermore, this adaptive capability is crucial for navigating the fragmented, irregular and diverse spectrum allocations held by different operators globally. (CMCC)
· 6GR aims to support flexible spectrum resources for DL and UL for carriers/bands to ensure optimal spectrum efficiency. (CMCC)
· To avoid duplicated work between RAN and WGs, RAN guidance is needed on topics including minimum CBW, device types and other identified ones.(Samsung)
· 6GR supports channel bandwidth scalability to operate with different frequency resource allocations without performance degradation for the deployment with larger channel bandwidth. It is a qualitative KPI. (ZTE)
· it is an objective that UEs with different BW capability can be efficiently served by the same base station in the same spectrum, while minimizing resource waste/duplication (Qualcomm)
· 6GR aims to efficient use existing refarming spectrum and potential new spectrum by introducing band and band combination ensuring the alignment with commercial deployment. (Xiaomi)
· 6G radio access network shall support existing 5G mobile terrestrial (MS) bands, as well as existing 5G mobile satellite service (MSS) and fixed satellite service (FSS) bands. (Apple)
· 6G radio access network shall support multi-radio spectrum sharing (MRSS) to enable efficient and flexible usage of the same spectrum resources between 5G and 6G technologies. (Apple)

Proposal:
· 6GR aims to support spectrum allocation scalability, including the fragmented, irregular spectrum allocations. 
· 6GR aims to support UEs with different BW capability in the same spectrum and in the same base station.

6G spectrum (TN)
· 6G radio access network (6G RAN) shall support existing frequency bands, including FR1 and FR2. （TMUS/Ericsson/Nokia）
· it is important to include unlicensed spectrum study for new use cases. (TMUS/Ericsson/Nokia）
· 6G RAT shall work in (Deutsche Telekom, Vodafone, Orange, Telecom Italia, Turkcell, Spark NZ, Odido, BT, Bouygues Telecom, Telefonica, Telia Company, SK Telecom, KPN, Rakuten Mobile, CK Hutchison, Telstra, Telenor, KT Corp., KDDI)
· FR1 spectrum between 410 and 7125 MHz
· FR2 spectrum between 24.25 and 52.6 GHz
· FR3 spectrum between 7.125 and 24.25 GHz
· 6GR aims to support frequency range less than 52.6GHz.(CMCC)
· Support potential use of frequency range focusing on up to 52.6 GHz (ZTE)

Proposal:

· 6GR shall support the allocated frequency ranges between [410MHz] and 52.6GHz for TN
· RAN4 is tasked to study how to define the 6G operational bands and frequency ranges
· The supported frequency ranges include existing NR TN operating bands
· The lower bound of the considered frequency ranges can be revisited based on operators’ input


6G spectrum (NTN)
· Satellite service links shall be able to operate in the following frequency bands: (THALES, Iridium, Viasat, ST Engineering iDirect, Novamint, Fraunhofer IIS, Fraunhofer HHI, Eutelsat, EchoStar, Gatehouse Satcom, Airbus, SES, ESA, Hispasat, Sateliot)
· L band (1-2GHz), S band (2-4GHz), C band (3.8-4.2 GHz), 
· Ku band (10.7-14.5 GHz), Ka band (17.3-21.2 GHz, 27.0-30.0 GHz) and Q/V bands (37.5-43.5 GHz, 47.2-50.2 GHz and 50.4-51.4 GHz).
· TN and NTN spectrum sharing.
· The frequency range [7250 - 7750 MHz] and [7900 - 8400 MHz], is excluded from the study at least until WRC27 final decision. (THALES, Airbus, SES, Hispasat)
Proposal：
· 6GR shall support at least the existing NR NTN bands.
· RAN4 is tasked to study how to define the 6G NTN frequency bands and frequency ranges

Unlicensed spectrum
· 6G system shall be able to support 6G uplink operation using mainstream 6G radio design on unlicensed spectrum, such as U-NII-7, which allows standard power operation. (TMUS)
Duplex
· 6G RAT shall support multiple duplexing options including FDD, TDD, SDL incl. Half-Duplex (e.g. for IoT) (19 operators)
· 6G RAT shall support decoupling of the uplink and the downlink (to allow any UL and DL pairing) (19 operators)
· NTN: (16 NTN companies)
· paired bands can apply to all orbits, unpaired bands are typically restricted to the Low Earth Orbits.
· FDD (Frequency Division Duplexing), and TDD (Time Division Duplexing) as well as Half Duplex Frequency Division Duplexing (HD-FDD) mode at UE level
· Full-duplex and Half-duplex FDD at Network side (Satellite payload)
Flexible spectrum usage
· Support duplexing flexibility. (ZTE)
· Instead of flexible pairing, consider introducing targeted new bands for intended pairings. Either DL or UL of a new FDD band, FOR EXAMPLE, can overlap with pre-existing FDD, TDD, SDL, SUL. Either DL or UL of a new FDD band can overlap with licensed or unlicensed spectrum (if agreed to be supported).(Qualcomm)
· Utilize the 6G CA solution to accomplish high Band DL together with low band UL. This includes UL-only CA, i.e. CA band combinations with more UL than DL. Extend the CA solution to also enable initial access with paging in high band and RACH equivalent in low band. Do not define a separate divergent SUL track (Qualcomm)
· 6GR aims to enable flexible spectrum usage matching with realistic deployment scenarios by considering UE implementation constraints with following potential area: Efficient Fragmented spectrum usage and spectrum aggregation via switching and Uplink Tx switching with unified framework and mechanism (Xiaomi)

max CBW
· it is important to maintain compatibility between the new, wider channel bandwidths for 6G, and 5G carrier aggregation of channel bandwidths at least 200MHz, including the use of the same subcarrier spacing. (TMUS)
· Focus on what set of Channel BWs, in particular what maximum BW options we intend to support. These will have to be clearly identified in the specification. E.g. set of channel BWs may include 100MHz, [200MHz], [300MHz], [400MHz] (Qualcomm)

min CBW
· 5MHz+15kHz/10MHz+30kHz/50MHz+120kHz
· PSS/SSS/PBCH are designed for 5 MHz (assuming 15 kHz subcarrier spacing) (AT&T)
· The minimum channel bandwidth specified for 6GR shall be 5MHz for frequency bands with 15kHz SCS, 10MHz for frequency bands with 30kHz SCS, and 50MHz for frequency bands with 120kHz SCS.(MTK)
· For 6GR, consider the following minimum channel bandwidths: 5 MHz for FR1 FDD bands;10 MHz for lower FR1 TDD bands; 20 MHz for upper FR1 TDD bands and around 7GHz bands; 50 MHz for around 15GHz bands and FR2 bands. (Samsung)
· For 6GR, the smallest maximum UE-supported RF BW is 20MHz and BB BW is 5MHz. 
· The minimum bandwidth for initial access common signals/channels is 5 MHz for FDD with 15 kHz SCS, and 10 MHz for TDD with 30 kHz SCS. (Huawei)
· Design of the common signals/channels (at least for SSB) for initial access by assuming bandwidth larger than 3MHz, which is applicable to any spectrum allocations with adjustment, if applicable (Lenovo)

· 3MHz
· 6GR supports a minimum spectral allocation of 3MHz. As one potential solution for supporting a lowest tier SAWless device, the 6GR study considers support of a device with 3MHz UL bandwidth and [5-20] MHz DL bandwidth.(Sony)

· Others
· Absent IoT devices, in carriers with only mobile broadband devices, it should be possible to configure common channel transmissions in bandwidths larger than 5 MHz (AT&T)
· channel bandwidth between [~1] MHz and 800 MHz (including native support of 5, 10, 20, 40, 50, 100, 200 and 400 MHz etc.) (16 NTN companies)
· For 6GR, the smallest maximum UE-supported RF BW is 20MHz and BB BW is 5MHz. (Samsung)
· Spectrum allocation(s) smaller than 5MHz FDD is/are supported based on the initial access common signals/channels for 5MHz FDD, but not necessarily optimized. (Huawei)



Others
· 6GR aims to support efficient configurations related to spectrum utilization. (ZTE)
· 6GR aims to support fast channel bandwidth adaption with high reliability. (ZTE)
· 6GR aims for efficient power utilization especially for simultaneous transmission on different carriers/bands. (ZTE)
· 6GR aims to support fast cell/carrier switching and recovery for high robustness. (ZTE)
· supporting ‘massive IoT’ devices without the need of deploying a separate network (Qualcomm)



