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Introduction
This document provides a summary for 6G device types (including minimum UE bandwidth), as part of RAN level 6G study.
Input Documents to RAN#110

The following documents on 6G device types were submitted to RAN#110.
 
	RP-253042
	Requirements for Vehicular Device Types
	BMW AG, Robert Bosch GmbH, Volkswagen AG, Toyota ITC, Aumovio, SES S.A., Fraunhofer IIS, BYD, Thales, Airbus

	RP-253045
	Motivation and definition of 6G device types
	OPPO

	RP-253063
	Support of Diverse Device Types in 6G
	AT&T

	RP-253073
	Diverse device types for 6GR
	Futurewei

	RP-253080
	TP on diverse Device Types for 6G for TR 38.914
	Deutsche Telekom, Vodafone, Orange, Telecom Italia, Turkcell, Odido, Spark NZ, BT, Bouygues Telecom, Telefonica, Telia Company, KPN, CK Hutchison, Telenor, KT Corp., T-Mobile USA, Boost Mobile Network, Jio Platforms

	RP-253100
	TP on NTN devices
	THALES, Sateliot, Iridium, Viasat, ST Engineering iDirect, Novamint, Eutelsat, TNO, EchoStar, Airbus, Gatehouse Satcom, ESA

	RP-253125
	Views on diverse device types
	CMCC

	RP-253146
	Diverse Device Considerations
	MediaTek Inc.

	RP-253162
	Discussion on Device Types
	Samsung

	RP-253171
	Requirements on diverse device types 
	Intel China Ltd.

	RP-253172
	Views on Diverse Device Types for XR Wearables 
	Meta USA, Verizon

	RP-253175
	On scalable and forward compatible design for diverse device types
	Ericsson

	RP-253179
	Views on 6G diverse device types
	Spreadtrum, UNISOC

	RP-253185
	Views on operational requirements: Diverse device types
	NTT DOCOMO, INC.

	RP-253199
	Views on Diverse device types
	ZTE Corporation, Sanechips

	RP-253227
	6G Operational Requirements: diverse device types
	Qualcomm Incorporated

	RP-253234
	6G diverse device types
	Sony

	RP-253253
	Discussion on 6G device types
	vivo

	RP-253274
	Operational requirements on diverse device types
	CATT

	RP-253275
	Views on 6G device type
	CATT

	RP-253285
	Consideration on Device Types in 6GR
	Huawei, HiSilicon

	RP-253293
	6GR device types
	Xiaomi

	RP-253298
	Views on device type for 6G
	CSCN, CBN, China Broadnet

	RP-253324
	Operational requirements: Diverse device types
	Apple

	RP-253336
	Views on 6GR device types
	Lenovo

	RP-253414
	Device Type Requirements for 6G
	Reliance Jio

	RP-253416
	Operational requirements: Diverse device types
	Nokia



Note that RAN1#122 (August’2025) made the following agreements:
Agreement
Study a scalable 6GR design for diverse device types, considering aspects:
· What should be commonly applicable to all 6G device types
· FFS: add-on features dedicated to specific device types, if any

Agreement
· Study the device types from physical layer perspective to be supported by 6GR, subject to further discussion and confirmation in RAN

Agreement
· For the study of RAN1 6GR design, consider the minimum spectrum allocation in which 6G can operate, subject to further discussion and confirmation in RAN.
· Note: RAN4 involvement is necessary.

Agreement
· On enhanced overall coverage, identify coverage target(s) considering diverse use cases and device types

Agreement
· Study the following smallest maximum supported RF and BB UE BW without spectrum aggregation for at least one low-tier device type supported by 6GR framework from physical layer perspective, subject to further discussion and confirmation in RAN
· Opt1: 3MHz
· Opt2: 5MHz
· Opt3: 10MHz
· Opt4: 20MHz
· FFS: the UL bandwidth may be different to the DL bandwidth
· FFS: the bandwidth value may be different for different SCS, duplex modes, and bands.
· FFS: whether RF and BB UE BW are same or different

RANP#109 (September’2025) made the following agreements:
Agreement: To investigate further:
· Motivations/justifications behind the proposed diverse device types, which should be a limited set
· Whether/how to have one or more device types for eMBB or 6G IoT
· Whether/how to have other device types for, e.g., XR/immersive experiences, FWA, VUE, wearables/RedCap, sensing, NTN-specific, AI agents, collaborative robots, etc.
· Whether/how to explicitly standardize device types
· Ensuring forward compatibility
· Minimizing/avoiding potential market fragmentation
Note: the terminology “device type” is subject to further discussion and possible refinement. 

Agreement: In terms of diverse device types, study further:
· Possible parameters/factors, e.g.:
· Number of Tx antennas/chains
· Number of Rx antennas/chains
· Power classes
· Maximum UE bandwidth (DL/UL)
· Peak data rate (DL/UL)
· Maximum MIMO layers (DL/UL)
· Duplex mode
· Max modulation order (DL/UL)
· CA/spectrum aggregation (DL/UL)
· UE processing capabilities
· Coverage 
· Energy efficiency
· Mobility/speed
· Sensing
· AI
Note: some of the above parameters/factors may be related with form factor
Note: aim to have a focused/limited set of parameters/factors for a device type
· The value(s) for the identified parameters for a device type

Agreement: For 3GPP internal study, link budget is used as the evaluation methodology for coverage when applicable

Agreement: For 3GPP internal study, the target for coverage is to be determined by RAN. 
-	FFS: Exact coverage target value(s).
-	FFS: Additional details considering control/data channel


RAN1#123 (November’2025) made the following agreements:
Agreement
· For the smallest maximum supported RF and BB UE BW without spectrum aggregation for at least one low-tier device type supported by 6GR framework, from physical layer perspective, RAN1 to consider at least
· Overall device complexity
· Overall system performance impact
· Energy efficiency for both BS and UE
· Aim at a single common signals/channels design in idle mode and initial access for diverse device types, as well as meeting mobile broadband service requirements as high priority

Agreement
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

Agreement
· For scalable 6GR design for diverse device types, RAN1 can at least consider the following, targeting applicable to all 6G device types,
· Basic initial access procedures from RAN1 perspective
· Other PHY features after initial access procedure, e.g., Other DL/UL control, scheduling/HARQ
· Coverage features to meet the identified coverage target
· Energy saving both at BS and UE sides
· MRSS
· Note: whether these features are supported, mandatory or optional is separate discussion

Agreement
· For the RAN1 study of “Re-use of existing 5G mid-band (~3.5GHz) site grid for 6G deployments in at least around 7 GHz and targeting comparable coverage to 5G mid-band”,
· [bookmark: OLE_LINK13]The link budget template candidates 1 and 2 are used to calculate the metric(s) as starting point to compare existing 5G mid-band and 6G deployments in at least around 7 GHz, with potential future update. 
· During initial access/random access
· Coverage target is referring the bottleneck channel (i.e. Rel-15 NR Msg3) during initial access/random access for existing 5G mid-band
· FFS target value(s) of data rate for data channels relative to 5G mid-band
· Following deployment scenarios are considered
· Urban macro (both O2I and outdoor)
· Sub-urban macro (both O2I and outdoor) 
· Following carrier frequencies are considered to calculate the metric(s)
· [4 GHz] as the existing 5G mid-band
· 7 GHz as 6G deployment
· Template in R1-2509615 is to be used for collecting inputs on the values from companies.


RAN2#132 (November 2025) made the following agreements:
· (Regarding device types): Wait for RANP to progress.  For next meetings, use RANP agreements as baseline and focus on RAN2 impacts.  

RAN4#117 (November 2025) made the following agreements:
Agreement:
· Define minimum CBW based on SCS (e.g., 5 MHz for 15 kHz, 10 MHz for 30 kHz, 50 MHz for 120 kHz).
· Support 3 MHz with 15kHz SCS for particular bands subject to operator requests, commercial need and spectrum regulations, 
· Work with RAN1 for the chosen minimum CBW in initial access design to accommodate majority spectrum scenarios.

· Recommendation from FL based on inputs for RAN4#117
· Avoid duplicating the device type categorization discussion. RAN4's focus should be on evaluating the fundamental parameters and implementation feasibility, while leaving the device type decision to RAN.
· Identify the distinct implementation types that need specific RAN4 requirements, which may not directly map to the final RAN device types.
· 5G NR implementation types/features with specific requirements could be considered as starting point
· Concentrate studies on evaluating the implementation feasibility with consideration on performance and complexity trade-offs for the identified types with following core parameters
· Number of Tx/Rx
· Maximum channel bandwidth
· Power class
· Duplex mode
· Modulation order
· Others (TBD)
· Note: Realistic "baseline" and "maximum" values should be considered for the applicable parameters per RAN4 identified type and frequency range.
· Study the relationship of RAN discussed device types and RAN4 requirements, ensuring a scalable framework for future releases. Including but not limited to the following aspects:
· The feasibility of specifying a unified requirement set per device type, or whether RAN decided device types have direct impact on RAN4 specified requirements
· How to accommodate implementation-specific and feature-based requirements
· How to accommodate baseline vs. maximum or mandatory vs. optional capability requirements in terms of different types
· How to address the potential overlapping capabilities among different types in terms of RAN4 requirements
· Collaboration with RAN: Consolidate the findings from RAN4 studies into a formal input to RAN, including:
· Feasible RF/BB capability combinations for the types which require specific RAN4 requirements including baseline/mandatory and maximum/optional capability
· Comprehensive summary of implementation restrictions and trade-offs.

Discussion 
Smallest Maximum UE Bandwidth vs. Minimum Spectrum Allocation for 6GR vs. Bandwidth for Initial Access
As discussed in RAN#109, these three aspects are highly related, but not necessarily the same and can be made the same as a design choice. 

In RAN#110, numerous contributions further discussed these aspects, in addition to the discussion and some agreements already made by RAN WGs in 4Q’2025 (see Section 2). While there is an understanding that 3MHz can be the minimum spectrum allocation for 6GR, the smallest maximum UE bandwidth is proposed by many companies to be SCS dependent and larger than 3MHz, with 20MHz as a number mentioned by many for 6G IoT. At the same time, many contributions mentioned the necessity to progress in these aspects, particularly these related to technical design in RAN WGs, e.g., initial access. It is also mentioned by many that if a bandwidth >3MHz is chosen to optimize 6GR initial access design, it is also necessary to make sure that the initial access design should also be made to operate for 3MHz. 

As a result, the following is proposed:

Proposal 1: 
· 6GR supports the operation (but not required to be optimized for performance) in a minimum spectrum allocation of 3MHz with a 15kHz SCS
Note: the following agreement made in RAN1#123 still holds, with the clarification that the bandwidth in Opt 1 below is assumed to be at least 5MHz with a 15kHz SCS. 

Agreement
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

· Regarding the smallest maximum UE bandwidth as discussed in the following RAN1 agreement, Opt 1 is excluded. Aim to conclude by RAN plenary no later than RAN#112 (June 2026). 
· RAN1 and RAN4 is tasked to continue providing more analysis accordingly.
· Companies are encouraged to provide more analysis at RAN plenary particularly regarding the use cases, requirements, economy of scale, etc.

Agreement
· Study the following smallest maximum supported RF and BB UE BW without spectrum aggregation for at least one low-tier device type supported by 6GR framework from physical layer perspective, subject to further discussion and confirmation in RAN
· Opt1: 3MHz
· Opt2: 5MHz
· Opt3: 10MHz
· Opt4: 20MHz
· FFS: the UL bandwidth may be different to the DL bandwidth
· FFS: the bandwidth value may be different for different SCS, duplex modes, and bands.
· FFS: whether RF and BB UE BW are same or different

Device Types and UE Capabilities
There are continued discussion on device types in various contributions, e.g., FWA, wearables, vehicle UEs, XRs, NTN specifics (including different types of VSATs, whether or not NTN should be a separate device type or an integral part of other device types, etc.), the possibility to specify at least two or three (or more) device types for now (e.g., 6G IoT, eMBB, wearables), etc. However, there are also contributions mentioning that there is no strong need to define device types. There are also contributions mentioning that device types are expected to be different from LTE UE categories.

There are contributions mentioning that there is no urgency to discuss/define (or not define) diverse device types or UE capabilities at this point, especially considering the fact that 6G study is still at its early stage. Rather, the focus should be on the necessary components related to RAN WG technical design. 

At the same time, it seems that there is general understanding that 6GR should at least support:
· MBB services with highest priority
· 6G IoT services
with the former driving the discussion on 6G fundamental values, and the latter driving the discussion related to initial access and low-end services. 

Based on the above, the following is proposed:
Proposal 2: 
· Diverse device types as in 6G SIDs are expected to include supporting at least MBB (as highest priority) and 6G IoT services 
· For discussion related to device types and UE capabilities particularly related to scalability, companies are encouraged to further contribute at RAN plenary regarding the analysis of necessary aspects to help progress RAN WG technical design and evaluations. 
· The detailed discussion for device types (how many, parameters, whether or not to define device types, whether or not to introduce minimum mandatory set of features, etc.) and UE capabilities (mandatory/optional, simplification, grouping/conditional or not, etc.) is on hold and to resume from RAN#113 (September 2026).
Operational Requirements
There are several contributions discussing the need to capture some operational requirements into the TR. It is understand that many details for diverse device types are still yet to be studied. However, there are some general directions that can be derived from the 6G SID [1] and the related contributions, related to:
· Scalable and forward compatible design
· Limited set of device types
· Common basic initial access, coverage, energy saving features and MRSS.
This is also related to the following RAN1 agreement:
Agreement
· For scalable 6GR design for diverse device types, RAN1 can at least consider the following, targeting applicable to all 6G device types,
· Basic initial access procedures from RAN1 perspective
· Other PHY features after initial access procedure, e.g., Other DL/UL control, scheduling/HARQ
· Coverage features to meet the identified coverage target
· Energy saving both at BS and UE sides
· MRSS
· Note: whether these features are supported, mandatory or optional is separate discussion

Based on the above, the following is proposed:
Proposal 3: Capture the following aspects related to diverse device types into the TR:
· Scalable and forward compatible design
· Limited set of device types (based on the agreement in RAN#109)
Detailed wording is to be drafted in RAN#111, along with possibly other aspects (e.g., scalability, differentiated services, etc.).
Others
There are some contributions discussing the maximum channel bandwidth(s), # of MIMO layers, etc., for some device types for different carrier frequencies. It is suggested to continue the discussion in RAN WGs. 

There are some contributions discussing the detailed parameters (based on the list from RAN#109) related to device types. It is suggested to put them on hold till RAN#113 (September 2026). 

There are also contributions discussing the coverage target. It is suggested to discuss this aspect under 8.2.1.3.3.

Conclusion
The following is proposed for the study of diverse device types for 6GR:
Proposal 1: 
· 6GR supports the operation (but not required to be optimized for performance) in a minimum spectrum allocation of 3MHz with a 15kHz SCS
Note: the following agreement made in RAN1#123 still holds, with the clarification that the bandwidth in Opt 1 below is assumed to be at least 5MHz with a 15kHz SCS. 

Agreement
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

· Regarding the smallest maximum UE bandwidth as discussed in the following RAN1 agreement, Opt 1 is excluded. Aim to conclude by RAN plenary no later than RAN#112 (June 2026). 
· RAN1 and RAN4 is tasked to continue providing more analysis accordingly.
· Companies are encouraged to provide more analysis at RAN plenary particularly regarding the use cases, requirements, economy of scale, etc.

Agreement
· Study the following smallest maximum supported RF and BB UE BW without spectrum aggregation for at least one low-tier device type supported by 6GR framework from physical layer perspective, subject to further discussion and confirmation in RAN
· Opt1: 3MHz
· Opt2: 5MHz
· Opt3: 10MHz
· Opt4: 20MHz
· FFS: the UL bandwidth may be different to the DL bandwidth
· FFS: the bandwidth value may be different for different SCS, duplex modes, and bands.
· FFS: whether RF and BB UE BW are same or different

Proposal 2: 
· Diverse device types as in 6G SIDs are expected to include supporting at least MBB (as highest priority), FWA, and 6G Massive IoT services 
· For discussion related to device types and UE capabilities particularly related to scalability, cCompanies are encouraged to further contribute at RAN plenary regarding the analysis of necessary aspects to help progress RAN WG technical design and evaluations. 
· The detailed discussion for device types (how many, parameters, whether or not to define device types, whether or not to introduce minimum mandatory set of features, etc.) and associated UE capabilities (mandatory/optional, simplification, grouping/conditional or not, etc.) is on hold in RAN plenary and to resume from RAN#113 (September 2026). Discussions on device types are not to be discussed in WGs until further update from RAN plenary.


Proposal 3: Capture the following aspects related to diverse device types into the TR:
· Scalable and forward compatible design
· Limited set of device types (based on the agreement in RAN#109)
Detailed wording is to be drafted in RAN#111, along with possibly other aspects (e.g., scalability, differentiated services, etc.).
Reference 
[1] RP-251881	New SID: Study on 6G Radio, 3GPP TSG RAN Meeting #108, Prague, Czech Republic, June 9-13, 2025
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