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[bookmark: _Hlk194419075]This document summarizes the contributions submitted to RAN1#124 on AI 10.5.1.1. 
[bookmark: OLE_LINK1]Note 1: Contributions under this agenda (AI 10.5.0) for identifying candidates and frameworks of duplexing types, for spectrum utilization, for aggregation, for TN&NTN, scalability related aspects, and for targeting coverage, frame structure, the maximum bandwidth at network side and UE side, etc. 

Scalability related aspects
Relevant agreements
	Agreement (RAN1#122)
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 (RAN1#122)
· Study the device types from physical layer perspective to be supported by 6GR, subject to further discussion and confirmation in RAN

Agreement (RAN1#122)
· 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

Agreement (RAN1#123)
· 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 (RAN1#123)
· 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 (RAN#110)
PHY minimum peak data rate is 10 Mbps in DL and 10 Mbps in UL for lowest-tier device.

Agreement (RAN#110)
· 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




[bookmark: _Ref221353302]Companies’ views
Smallest maximum UE bandwidth
Regarding the smallest maximum UE bandwidth, RAN#110 decided to exclude one of the options previously under consideration (3 MHz) and tasked RAN1 and RAN4 to continue providing more analysis for the remaining options (5, 10, 20 MHz). Different options can potentially be considered for RF/BB, DL/UL, FDD/TDD, 15/30 kHz SCS. The RAN plenary aims to reach a conclusion no later than RAN#112 (June 2026).
Companies’ views on smallest maximum UE bandwidth are summarized below.
· 20 MHz RF and BB bandwidth
· Support: Huawei (UL and DL), Spreadtrum, Xiaomi, vivo (UL and DL), LGE (BB BW down-select from 5MHz and 20MHz), ITL
· Additional cost/complexity reduction is marginal when UE bandwidth is further reduced from 20MHz [Huawei, Spreadtrum, Xiaomi, Vivo]
· Support < 20MHz (5/10MHz) degrades the system performance (e.g. coverage, latency) and increases power consumption, [Huawei, Spreadtrum, Vivo]
· Market demand: both LTE Cat-1 bis and Rel-17 RedCap have a bandwidth capability of 20 MHz. [Huawei]
· More efficient resource allocation to accommodate different spectrum resources [Huawei]
· Avoid market fragmentation to maximize economy of scale [Spreadtrum, Xiaomi, Vivo, ITL]
· 5 MHz RF and BB bandwidth for FDD
· Support: ZTE (scalable along with different SCS), TCL, IDC (10MHz for TDD with 30kHz SCS), DOCOMO?
· 5% reduction in cost/complexity and 9% reduction in power consumption compared to those of 10MHz. [ZTE]
· Enables support for low-complexity devices in a forward-compatible way, while ensuring robust initial access performance and avoiding excessive market fragmentation [IDC]
· 5~10 MHz RF and BB bandwidth for FDD
· Support: CMCC
· The power consumption for 6G lowest tier device type should be better than cat.1bis (20MHz) [CMCC]
· 20 MHz RF bandwidth and 5MHz BB bandwidth
· Support: Samsung, LGE (BB BW down-select from 5MHz and 20MHz)
· 5MHz BB bandwidth is good enough to achieve target data rate while restricting the RF bandwidth to smaller than 20 MHz may lose some flexibility while increasing complexity, e.g., additional RF retuning . [Samsung]
· At least 10 MHz RF bandwidth for FR1 TDD
· Support: Ericsson
· Achieving a harmonized air interface design with good performance for both 15 and 30 kHz SCS will be simplified if the smallest maximum UE bandwidth for the 30-kHz-SCS case is at least twice as large (i.e., ≥10 MHz) compared to the 15-kHz-SCS case (≥5 MHz) [Ericsson]
· The possibility of different UE center frequencies during DL reception and UL transmission is not precluded for FR1 TDD [Ericsson]
· Await outcome of RAN4 study of feasibility of efficient HD-FDD UE Tx implementation before concluding on the smallest maximum UE Tx bandwidth for FR1 FDD [Ericsson]
· 5MHz for below 1GHz, [10, 20, 20+] MHz for above 1GHz
· Support: Semtech
· Below 1GHz: enables SAW-less HD-FDD implementations providing optimal cost, size, power efficiency, and single-SKU capability while aligning with actual spectrum availability (predominantly 5/10MHz allocations) [Semtech]
· Up to 5MHz at least in UL
· Support: Sony
· A key enabler for SAW-less implementation for low tier devices, especially in the uplink direction [Sony]

Discussion
Proposal 2-1 [closed]
Proposed agreement:
For the 6GR smallest maximum UE bandwidth, RAN1 to further study the following alternatives:
· Alt 1: 20MHz RF and BB bandwidth for both UL and DL
· Alt 2: 5MHz RF and BB bandwidth for FDD with 15kHz SCS for both UL and DL, 10MHz RF and BB bandwidth for TDD with 30kHz SCS for both UL and DL

	
	Company

	Support
	Spreadtrum, OPPO, DOCOMO, , Lenovo, Sharp, CATT, MTK, Google, InterDigital, TCL, Xiaomi, Futurewei

	Not support
	Nokia, Ericsson, Nordic



	Company
	Comments

	Moderator
	For the scalability related aspects discussions during 2026H1, the plan is to focus on the smallest maximum UE bandwidth as tasked by RAN, aiming to provide analysis to RAN#112 (June 2026).
As a first step, the above proposal tries to narrow down the options for further study/discussion based on companies’ views summarized in section 2.2.

	Nokia
	For TDD operation at higher bands (such as 3.5GHz and around 6GHz) we clearly need more than 20MHz min. max. channel bandwidth. Therefore, we think the proposal is not complete in this respect. 

	Ericsson
	We are fine to study the alternatives ≥10 MHz for 30 kHz SCS, and ≥5 MHz for 15 kHz SCS to get a consistent and scalable design, but recommend waiting for the RAN4 HD-FDD Tx studies before taking a final conclusion.

	Spreadtrum
	Support Alt 1. Applying this 20MHz low tier device type for all duplex modes (HD/FD FDD, TDD) is helpful to build up the eco-system of 6G IoT.

	Nordic
	· Alt 3: 20MHz RF bandwidth for both UL and DL
· 5MHz BB at least in UL

a) We agree with Ericsson that RAN4 has discussion on whether HD-FDD without band-specific filters is feasible or not with 20MHz BW in UL. RAN1 should let RAN4 to discuss first.
b) Moreover, RAN1 should not make any decision about maximum minimum BW. We would prefer to rather discuss, what are the BW requirements for signals and channels during initial access.  CORESET#0, PRACH, etc.

	OPPO
	We can study the two options as the starting point, with other options not precluded.

	DOCOMO
	OK from RAN1 perspective, but better to align with RAN4 whether they will study the same alternatives, so that RANp can make proper decision by June 2026.

	LGE	
	We would like to first progress the discussion on the RF BW and address the BB bandwidth issue independently.

	CATT
	We support the proposal.
To be specific, we support Alt 1 (20 MHz), taking into account the coverage issue as also discussed in Coverage section.  

	MTK
	We prefer Alt 1 but open to have smaller BB bandwidth less than 20MHz.

	Google
	We support the proposal and we support Alt-1. Furthermore, reduction below 20MHz will lead to marginal complexity and cost saving. In addition, aligning with LTE Cat-1 bis and RedCap (20 MHz) avoids market fragmentation and unified ecosystem mainly for 6G IoT

	TCL
	We are fine to further study these two alternatives.

	Xiaomi
	We support the proposal.
To be specific, we support Alt 1 (20 MHz).  

	Futurewei
	We support Alt 1 (20 MHz)

	Panasonic
	We support the discussion is for 15 kHz SCS.
For UL, we should wait the discussion on RAN4 for the reason of SAW-less realization to reduce RF component cost. From the system design perspective, to agree DL earlier is important than UL as DL is shared among multiple of UEs but UL is UE specific transmission. From coverage perspective, my understanding is following order is more coverage because narrow band improve channel estimation and hopping increase the frequency diversity.
1)  5 MHz with frequency hopping
2)  5 MHz without frequency hopping
3) 20 MHz transmission
Therefore, we suggest 20 MHz on 15 kHz on DL to be discussed first.


	Qualcomm 
	We support Alt 2 to provide lower cost and power benefits for IoT devices. 

	SONY
	We support Alt 2 to provide lower complexity IoT devices, supporting half-duplex SAWless architectures.

We support the addition of Alt3, as discussed in the online session.
Alt3 is meant to be a compromise proposal between Alt1 and Alt2. Alt3 tries to meet companies’ concerns about SSB / SIB1 / CORESET0 etc being restricted to 5MHz when this could affect system performance. Alt3 recognises those concerns and says that the DL can be transmitted at 20MHz. The important aspect of Alt3 is that the UL BB bandwidth is restricted to 5MHz. A 5MHz UL bandwidth is critical for enabling HD-FDD devices without SAW filters (without band-specific filters).
Note that the 5MHz BB restriction is not motivated by digital hardware complexity considerations. It is motivated by RF considerations. As long as the BB hardware “excites” less than 5MHz of UL, the UL RF will not create harmful emissions into adjacent DL bands. 

	CMCC
	We support alt2. With 4G techniques such as NB-IoT, eMTC, Cat.1 and Cat1bis having been deployed for nearly a decade, and considering regular technology evolution plus potential 4G spectrum refarming in the 6G era, 6GR should support a device type offering low power consumption and wide-area coverage for massive communication services. We think the bandwidth determination should consider both the cost reduction and power consumption. 




Maximum bandwidth
Relevant agreements
Maximum bandwidth for around 7GHz
	Agreement (RAN1#122bis)
· RAN1 assumes 400MHz maximum channel bandwidth at network side and 30kHz SCS around 7GHz 
· Study whether and how to enable UE to support 400MHz bandwidth 

Agreement (RAN1#123)
For how to enable UE to support 400MHz bandwidth when a network supports 400 MHz Channel Bandwidth (CBW), the following options 1/2/3/4/5 are considered from RAN1 understanding for studying
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· Option 5: Variance of Option 3 by assuming single FFT and 2 RF chain.
· FFS which aspects of the BB processor in option 3 and 4 should be separated/parallelled.
· Note: DL and UL design options may be considered independently.
· To provide potential specification impact of each option.
· To provide investigations on performance/energy efficiency/cost/complexity for the above options.
· Inform RAN4 about the above information. 

Agreement (RAN1#123)
Draft LS R1-2509577 is endorsed in principle

Agreement (RAN1#123)
Final LS R1-2509578 is endorsed.

RAN4 Agreements (RAN4#117, R4-2522450)
	· Agreement on DL max CBW:
· Discuss the feasibility and necessity to support 400MHz either as single CC or CA for UE from RAN4 perspective
· Regarding 400MHz support, RAN4 will study both single CC with 400MHz max CBW+30kHz SCS+16k FFT (2x8k FFT for single CC is not precluded) and CA with maximum CBW of 200MHz+30kHz SCS+8k FFT (200MHz+200MHz) from the following perspectives:
· Implementation considerations, including, but not limited to, the RF/BB architecture, feasibility (e.g. the feasibility to support 400MHz as single CC), complexity, power consumption, etc.
· Pro and Con between single CC and CA, including, but not limited to, the system efficiency, system performance, overhead and other constraints
· The spectrum availability. The target spectrum for this study includes ~7GHz, (any others?)
· Support of symmetric/asymmetric DL and UL max CBW, including, but not limited to, system efficiency.
· Agreement on UL max CBW for ~7GHz:
· Operators, some of infra vendors and some of UE vendors have strong interests to continue the discussion on supporting max 400MHz UL spectrum with 30kHz SCS during the 6G study, subject to the interim milestone timeline.
· From UE implementation perspective based on the inputs from UE vendors, max CBW 400MHz with 30kHz SCS for UL is considered as very challenge and the corresponding feasibility to support it is broadly questioned.
· Some UE vendor thinks it is feasible to support max CBW 400MHz with 30kHz SCS for UL.
· Based on the existing state-of-the-art solution, max CBW 200MHz with 30kHz SCS is considered as feasible 
· The feasibility can be further confirmed. 
· Max CBW for UL will be further discussed in RAN4#118 with both operators’ requests and the feasibility issues raised by the UE vendors taken into consideration.
· Interested companies are encouraged to bring their technical analysis on the following aspects in RAN4#118
· Availability of RF components and their performance to support max CBW
· The feasibility, pro and con to support max CBW 400MHz+30kHz vs. max CBW 200MHz+30kHz vs. 200MHz+200MHz CA with max CBW 200MHz+30kHz.
· UL coverage
Other aspects are not precluded.
	






Maximum bandwidth for FR2-1
	Agreement
· RAN1 assumes maximum channel bandwidth 800MHz or 400MHz at network side for FR2-1
· 800MHz or 400MHz, to be down-selected in the future
· FFS: 800MHz or 400MHz at UE side.



Companies’ views
Maximum bandwidth for around 7GHz
In RAN1#123 meeting, five options were agreed on how to enable UE to support 400MHz bandwidth when a network supports 400 MHz Channel Bandwidth (CBW).
Companies’ views are summarized below in the table. 
	
	Views from companies

	Option 1
[image: ]
	Operation
· 400MHz single carrier/CC

Complexity/cost/power consumption
· RF-front challenge, e.g. linearity degradation of PA, SNR degradation and TX power back-off
· Extra power consumption for 400MHz PA and 400MHz BB
· Challenge to support higher power class
· Extra UE complexity compared with 2 BB processors

Performance
· Single SSB&SIB1, single DCI
· BWP mechanism within 400MHz (1~2ms switching delay)
· UE shall be allowed to downgrade its maximum MIMO layer in case of 400MHz operation

Spec impact
· Minimum spec impact
· Maximum bandwidth of single carrier is 400MHz
· Maximum bandwidth of one TB mapping in frequency domain is 400MHz


	Option 2
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	Operation
· 400MHz single carrier/CC

Complexity/cost/power consumption
· Extra UE complexity compared with 2 BB processors
· Power saving by turned off one RF
· RF-front relaxation, e.g. alleviated linearity degradation of PA, alleviated SNR degradation

Performance
· Larger EVM and/or lost single-carrier properties for UL
· Require RAN4 study on t-f synchronization and other aspects
· Phase discontinuity impact
· Single SSB&SIB1, single DCI
· BWP mechanism within 400MHz (1~2ms switching delay)
· UE MIMO layer downgrade
· Further discussion and evaluation required regarding whether a single TB or CB can across 200MHz boundary, due to separate RF/FFT
· Frequency gap may be needed between two frequency parts

Spec impact
· Maximum bandwidth of single carrier is 400MHz
· Maximum bandwidth of one TB mapping in frequency domain is 400MHz
· Potential spec impact on the stitching point signaling and MIMO transmission rank for UL


	Option 3
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	Operation Alt 1
· 200MHz+200MHz (intra-band contiguous) CA

Complexity/cost/power consumption
· RF-front relaxation, e.g. alleviated linearity degradation of PA, alleviated SNR degradation
· Power saving by turned off one BB and one RF

Performance
· SSB/SIB1/DCI on each 200MHz carrier. If intra-band SSB-less and single DCI can be mandated to support, then only single SSB/SIB1/DCI is needed (same as Option 1/2)
· BWP mechanism within 200MHz (1~2ms switching delay). SCell activation procedure if UE wants to utilize 400MHz resource. (~20ms activation delay)
· UE MIMO layer downgrade or smaller BW
· Frequency gap may be needed between two frequency parts

Spec impact
· Maximum bandwidth of single carrier is 200MHz
· Maximum bandwidth of one TB mapping in frequency domain is 200MHz


	
	Operation Alt 2
· 400MHz single cell mimic contiguous intra-band CA operation (with fully split BB)

Complexity/cost/power consumption
· RF-front relaxation, e.g. alleviated linearity degradation of PA, alleviated SNR degradation
· Requiring multiple gNB implementations for different UE capabilities

Performance

Spec impact
· A new scheduling mechanism needs to be defined to schedule two parts of frequency resources within the same time duration under the same cell ID


	
	Operation Alt 3
· 400MHz single CC with a modified BB partitioning enabling e.g. single wideband PUSCH/PDSCH

Spec impact
· New data mapping to REs method


	Option 4
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	Operation Alt 1
· 200MHz+200MHz (intra-band contiguous) CA

Complexity/cost/power consumption
· RF-front challenge, e.g. linearity degradation of PA, SNR degradation and TX power back-off
· Power saving by turned off one BB

Performance
· SSB/SIB1/DCI on each 200MHz carrier. If intra-band SSB-less and single DCI can be mandated to support, then only single SSB/SIB1/DCI is needed (same as Option 1/2)
· BWP mechanism within 200MHz (1~2ms switching delay). SCell activation procedure if UE wants to utilize 400MHz resource. (~20ms activation delay)
· UE MIMO layer downgrade or smaller BW 
· UE shall be allowed to downgrade its maximum MIMO layer in case of 400MHz operation

Spec impact
· Maximum bandwidth of single carrier is 200MHz
· Maximum bandwidth of one TB mapping in frequency domain is 200MHz


	
	Operation Alt 2
· 400MHz single carrier/CC mimic contiguous intra-band CA operation (with fully split BB)

Complexity/cost/power consumption
· Stringent requirements on the UE's hardware
· Requiring multiple gNB implementations for different UE capabilities

Performance

Spec impact
· Requiring detailed specification of the split / joint functionalities of the two sub-bands


	
	Operation Alt 3
· 400MHz single carrier/CC with a modified BB partitioning enabling e.g. single wideband PUSCH/PDSCH

Complexity/cost/power consumption
· RF-front challenge, e.g. linearity degradation of PA, SNR degradation and TX power back-off
· Power saving by turned off one BB
· Requiring multiple gNB implementations for different UE capabilities

Performance

Spec impact
· Requiring detailed specification of the split / joint functionalities of the two sub-bands


	Option 5
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	Same as Option 3




In addition, several companies proposed to support only one option to reduce specification and operational complexity.

Maximum bandwidth for FR2-1
The following agreement was made on the maximum channel bandwidth for FR2-1.
	Agreement
· RAN1 assumes maximum channel bandwidth 800MHz or 400MHz at network side for FR2-1
· 800MHz or 400MHz, to be down-selected in the future
· FFS: 800MHz or 400MHz at UE side.



Companies’ views on maximum channel bandwidth for FR2-1 are summarized below:
· 400MHz
· Support: Spreadtrum (UE side), Huawei, HiSilicon, Kyocera, KT
· 800MHz
· Support: ZTE, CMCC, China Telecom, MediaTek (DL, FFS UL), DOCOMO

Discussion
Proposal 3-1 [closed]
Proposed agreement: 
For the options agreed in RAN1#123 for support of 400MHz bandwidth at UE side, from RAN1 perspective,
· Both Option 1 and Option 2 are 400MHz single cell/carrier operation.
· Option 2 requires RAN4 study on the feasibility and performance impact due to separate RF chains
· Option 3, 4 and 5 are 2*200MHz carrier operation
· The two BB processors are completely separately
· A physical channel/signal does not go across 200MHz carrier boundary
· At least the two carriers can be two cells, i.e. 2*200MHz CA operation
· FFS whether the two carriers can be associated with a same cell
· Strive to down-select to a single option to reduce specification and operational complexity
· UL and DL are discussed independently
· Note: the NR concept of cell, carrier, CA are used above for discussion purpose only

	
	Company

	Support
	Nokia, Ericsson, OPPO, DOCOMO, Lenovo, Sharp, China Telecom, Google, Xiaomi

	Not support
	MTK, InterDigital, CMCC



	Company
	Comments

	Moderator
	The proposal intends to align companies’ understandings on Option 3/4/5 with two BB processors.

	Nokia
	We would like to note here, that Option 2 seems to be only working for DL (but not of UL transmission). Maybe the could be clarified when taking this proposal online. 

	Ericsson
	From a RAN1 perspective, both option 1 and 2 support 400 MHz carrier support in the UE. We prefer option 1 as the baseline for RAN1 studies; option 2 is primarily a UE implementation aspect and can be handled in RAN4. We also agree with Nokia’s comment on option 2 being DL-focused.

	Spreadtrum
	First, it’s too early to make a down-selection. In current stage, our focus should be the study of advantage/disadvantage of option1~5, the implementation issue, operation with other working groups.
According to the online discussion in RAN1-123, DL CA operation of 2*200MHz should be supported by default on UE-side.
The concept of “virtual cell” in session 7.2.1 can be directly used for 2*200M case. Thus, option 3/4/5 shall only focus on non-CA case, without limitation on scheduling within 200MHz.
Further, UL and DL are discussed independently at UE-side.
Thus, we recommend to have the following modifications:
· Both Option 1 and Option 2 are 400MHz single cell/carrier operation.
· Option 2 requires RAN4 study on the feasibility and performance impact due to separate RF chains
· Option 3, 4 and 5 are 2*200MHz carrier operation
· The two BB processors are completely separately
· A physical channel/signal does not go across 200MHz carrier boundary
· At least the two carriers can be two cells, i.e. 2*200MHz CA operation
· FFS whether the two carriers can be associated with a same cell
· The two carriers can be associated with a same cell
· Strive to down-select to a single option to reduce specification and operational complexity
· UL and DL are discussed independently
· Note: the NR concept of cell, carrier, CA are used above for discussion purpose only
Note: UL and DL are discussed independently at UE side


	OPPO
	We in general agree on the proposal. However, the first step is to identify the UE-side BW capability (RAN4 work is needed). BB structure (one or two carrier) is the second step.

	DOCOMO
	OK to align the understanding

	LGE
	We are fine with FL’s intention that we need to have clear consensus of understanding on options. 
Meanwhile, we do not prefer to preclude the possibility of supporting multiple options at this stage. Each option has its own advantages and drawbacks from a UE implementation perspective, and it would be desirable to allow UE vendors the flexibility to select the most suitable option.

	ZTE
	For the option 3, 4 and 5, we suggest removing the FFS bullet since the details should be discussed in the spectrum utilization session. 

	Lenovo
	We agree with the main bullet. But we have concern on the sub-bullet of option 3/4/5, because if “virtual cell” is supported, a physical channel/signal could go across 200MHz.

	vivo
	We have following suggestions for the discussion on UE side maximum channel bandwidth for 7 GHz:
1. 200 MHz must be the maximum mandatory channel bandwidth for the UE. Mandating a wider bandwidth, 400 MHz, introduces significant challenges for UE implementation, impacting complexity, cost, and power consumption from Day-1.
2. Support for 400 MHz should be an optional UE capability. Regarding the implementation path, we would like to emphasize that the CA 200MHz*2 scheme is defined as the default Option 0 for UE operation with 400MHz bandwidth. This leverages existing CA mechanisms, provides clear implementation guidelines, and avoids the open questions for non-CA options, Option 1, 2, 3, 4 and 5. 

· The Option 1, 2, 3, 4 and 5 under current discussion are all additional options beyond CA Option 0. In addition, the prior conclusion was to study whether and how to enable UEs to support 400MHz bandwidth in single carrier, which does not mandate the support for any of Option 1 to 5. Therefore, the expression "Strive to down-select to a single option" is not appropriate, as it would imply an obligatory requirement to support one specific additional option.
· Moreover, for any non-CA options (like Option 2/3/5), we must clarify their exact definitions. Specifically, we need explicit answers on: Is a frequency gap required? Can a single Transport Block span across the 200MHz boundary? This clarification is a prerequisite for further discussion.
 
We suggest to add option 0 as CA 200MHz*2 scheme for UE operation with 400MHz bandwidth. And clarify Option 1, 2, 3, 4 and 5 under current discussion are all additional options beyond CA Option 0. This understanding should be aligned before we go into detailed discussion on these options.
Following update on the proposal is suggested.

Proposed agreement: 
For the options (including CA option 0 and the options agreed in RAN1#123) for support of 400MHz bandwidth at UE side, from RAN1 perspective,
· Option 0 is as CA 200MHz*2 scheme for UE operation with 400MHz bandwidth
· Both Option 1 and Option 2 are 400MHz single cell/carrier operation.
· Option 2 requires RAN4 study on the feasibility and performance impact due to separate RF chains
· Option 3, 4 and 5 are 2*200MHz carrier operation
· The two BB processors are completely separately
· A physical channel/signal does not go across 200MHz carrier boundary
· At least the two carriers can be two cells, i.e. 2*200MHz CA operation
· FFS whether the two carriers can be associated with a same cell
· Strive to down-select to a single option (among CA option 0 and non-CA options 1~5) to reduce specification and operational complexity
· UL and DL are discussed independently
· Note: the NR concept of cell, carrier, CA are used above for discussion purpose only




	CATT
	We are fine with this clarification in general. Just to mention, it is still FFS which aspects of the BB processor in option 3 and 4 should be separated/paralleled, so ‘The two BB processors are completely separately’ may not be 100% correct. 
Regarding down-selection, Option 1 will be the simplest option. But we would like to hear more views from UE vendors and hopefully not make it an optional feature or UE capability issue. 

	Tejas Networks
	Ok to align the understanding Based on our current understanding we feel that RAN1 must prioritize Option-1 because of the highest scheduling efficiency, architectural simplicity and minimal specification impact. Option-2 can be deprioritized to avoid dealing with cross partition specification complexity and additional cross interference risks. Option-3 as we understand can be covered through carrier aggregation framework. RAN1 should study Option‑4, given its balanced spectral efficiency, adaptability, and UE implementation flexibility, subject to demonstrating acceptable UE power efficiency under partial bandwidth usage and scalable specification support for mode signaling, CSI/precoding, and control without excessive complexity.


	MTK
	We have some concerns on the proposal.
1. For the sentence “Both Option 1 and Option 2 are 400MHz single cell/carrier operation”, we think Option 2 can be implemented with single cell with two carriers.
1. For the sentence “Option 2 requires RAN4 study on the feasibility and performance impact due to separate RF chains”, Looking at the “RAN4 #117 agreement: Discuss the feasibility and necessity to support 400MHz either as single CC or CA for UE from RAN4 perspective”, both Options 1 and 2 need further RAN4 study on feasibility, e.g. whether Option 1 can support high order QAM due to the inferior SINR. The sentence is hence not accurate.
1. For the sentence “Strive to down-select to a single option to reduce specification and operational complexity”, we think it is too early to set this restriction, e.g., maybe there can be allowed to be one basic option and one [optional] advanced option to achieve a more optimized system performance.

	China Telecom
	We are fine with the proposal for clarifications. Regarding the down-selection, our first preference is Option 1 because it offers significant advantages, including higher scheduling gain, minimized overhead from internal guard bands, and superior signal quality.

	Google
	We support the proposal to bring further understanding on Option 3/4/5 with two BB processors and we support Option 3 and reject options 1, 4 and 5. Option 3  maximizes the reuse of existing 5G hardware while avoiding the extreme power risks and PA non-linearity associated with 16k-FFT architectures.
Although we support the proposal, we also support the comments from MTK above and some adjustments to the proposal are needed, especially the third concern about setting a restriction to down-select a single option.

	InterDigital
	We think that Option 4 should not be in the same bucket as Options 3 and 5 as Option 4 has a single RF block and is not necessarily a 2*200MHz carrier operation and needs to be put in a separate bullet.
A split baseband in Option 4 does not necessarily mean it has to support 2*200MHz transmission or reception bandwidth. Option 4 can support the statement “a physical channel/signal across 200MHz carrier boundary”. 
The BB bandwidth is more related to no. of samples a BB processor can process and a split baseband can still process 400MHz RF bandwidth if the no. of samples are fewer (e.g., in time domain). 
In addition, for Options 3//5 (2×200 MHz carriers), the statement that no physical channel/signal goes across the 200 MHz carrier boundary is well understood. To link the physical channel/signal to BB partitioning, we propose to add following clarifying sentence: 
· The two corresponding BB processors are assumed to process the separate sets of the physical channel/signal.
Regarding the association of the two carriers with two cells, since 2*200MHz carrier operation is already included in the bullet, we prefer to avoid referring to NR concepts where possible.
· At least the two carriers can be two cells, i.e. 2*200MHz CA operation.
On down-selection, while minimizing the number of options can help reduce specification and operational complexity, down-selecting to a single option is not strictly necessary, especially given multiple architectures may anyway be specified in 6G. Different options may be suitable given different device capabilities. 
Additionally, for the selection of appropriate option, we should also additionally consider performance and energy efficiency in addition to specification impact and complexity.
We propose to modify the proposal as follows:
Proposed agreement:
For the options agreed in RAN1#123 for support of 400MHz bandwidth at UE side, from RAN1 perspective,
· Both Option 1 and Option 2 are 400MHz single cell/carrier operation.
· Option 2 requires RAN4 study on the feasibility and performance impact due to separate RF chains
· Option 3 and 5 are 2*200MHz carrier operation
· The two BB processors are completely separate
· A physical channel/signal does not go across 200MHz carrier boundary
· The two corresponding BB processors are assumed to process the separate sets of the physical channel/signal.
· At least the two carriers can be two cells, i.e. 2*200MHz CA operation.
· FFS whether the two carriers can be associated with a same cell
· Option 4 is a 400 MHz single carrier operation with two BB partitioning blocks.
· The two BB processors are completely separate
· The two corresponding BB processors are assumed to process the separate sets of the physical channel/signal
· FFS: How a physical channel/signal is mapped to the corresponding BB processor.
· Strive to select appropriate option(s) to reduce specification, while considering performance, energy efficiency and operational complexity
· UL and DL are discussed independently
· Note: the NR concept of cell and carrier are used above for discussion purpose only



	TCL
	Without the study of the advantage and disadvantage of option 3/4/5, we think it is a little bit earlier to touch the detail design. So we suggest to remove the subjects under the second bullet.

	Xiaomi
	We are fine to list the 5 options into two categories and further consider the pros/cons in next step.

	Futurewei
	OK with the Proposal. Prefer to remove FFS as it can be discussed independent to this AI. We would like to see some additional clarification regarding the BB splitting. At this time we do not think we should be stuck to select a single option.

	Panasonic
	We support the comment from Spreadtrum on to early and the relation with The concept of “virtual cell” in session 7.2.1 should be discussed.


	Qualcomm
	In our understanding (also per Chair’s clarification from last meeting), option 3/4/5 are not CA, but a new UE operation modes under a 400MHz gNB side single carrier. On UE side, the operation is “similar” to CA though. This also raised the question if we need to support such new functionality on top of CA.

	Ofinno
	Generally fine with the intention of the proposal for identifying what are the target/coverage of the options are. However, it is dependent on the definition of the cell from our perspective. For example, proposal may become ambiguous when multiple carriers are defined as single cell. Considering number of companies are supporting, we think using contiguous/non-contiguous frequency domain instead of single/multiple carrier/cell may be clearer.

	Samsung
	The intention to differentiate the difference between options are fine. But the potential proposals are still not accurate or clear enough. 
1. The RF feasibility and performance for all options are need RAN4 study, not only option2;
2. In sub-bullet two, 
a) First sub-sub-bullet, “completely” is too strong, since there is possibility in the future design, there could be some connections between two carriers
b) The single cell / multi-cell operations are not clear, suggest to remove the cell related part. 
What does the “down select” mean? To us,We understand that the options are from UE implementation perspective and there should be no intention . It somehow willto force a certain UE implementation, this needs very strong commercial necessity.

	SONY
	OK with the proposal. It is useful to align understanding.
Please correct the following typo:

Option 3, 4 and 5 are 2*200MHz carrier operation
· The two BB processors are completely separately


	CMCC
	It needs to be clarified first, this issue is related to how to enable UE to support 400MHz bandwidth when a network supports 400MHz CBW, which means that there is only one cell for 400MHz. Hence even for option 3,4,5 with two BB processors, the motivation of listing the options in last meeting to study whether these are feasible for one cell. Two cells with each 200MHz, which is same as legacy CA approach is a seperate discussion, can be considered in “spectrum utilization” topic.
Among the options, at least number of RF chains and FFTs are UE implementation, and can be transparent to specs. And we should be open to leave UE implementaion flexibililty, it is too early to decide whether to down-select a single option before study.
Suggest the updated proposal:
For the options agreed in RAN1#123 for support of 400MHz bandwidth single cell at UE side, from RAN1 perspective,
· Both Option 1 and Option 2 are 400MHz single cell/carrier operation.
· Option 2 requires RAN4 study on the feasibility and performance impact due to separate RF chains
· For Option 3, 4 and 5 are 2*200MHz carrier operation
· The two BB processors are completely separately
· A physical channel/signal does not go across 200MHz carrier boundary
· At least the two carriers can be two cells, i.e. 2*200MHz CA operation
· FFS whether the two carriers can be associated with a same cell
· Study whether they are feasible with single cell operation
· Strive to down-select to a single option to reduce specification and operational complexity
· UL and DL are discussed independently
· Note: the NR concept of cell, carrier, CA are used above for discussion purpose only




	Huawei1, HiSilicon
	Support the proposal in principle with following clarifications and modifications.
We agree to align the understanding among options firstly. The essential aspect to differentiate one or two cells are based on BB processor capability, which option 1 and option 2 require single BB, thus they are clarified as one cell or carrier. On the contrary, option 3/4/5 use two BB processors and can be regarded as two cells or carriers.
When RF bandwidth becomes as large as 400MHz, the memory effect in PA and achievable SNR should also be considered by RAN4. Thus, both option1 and option2 should be investigated in RAN4.
For the time-being it is not needed to down-select options, since differences are mostly about implementation choices. In this meeting, RAN1 can work on capturing observations about pros and cons of each option after this.
Therefore, we suggest following changes on the proposal.
For the options agreed in RAN1#123 for support of 400MHz bandwidth at UE side, from RAN1 perspective,
· Both Option 1 and Option 2 are 400MHz single cell/carrier operation.
· Both Ooptions 2 requires RAN4 study on the feasibility and performance impact due to separate different choices in RF chains
· Option 3, 4 and 5 are 2*200MHz carrier operation
· The two BB processors are completely separately
· A physical channel/signal does not go across 200MHz carrier boundary
· At least the two carriers can be two cells, i.e. e.g. 2*200MHz CA operation
· FFS whether the two carriers can be associated with a same cell
· Strive to down-select to a single option to reduce specification and operational complexity
· UL and DL are discussed independently
· Note: the NR concept of cell, carrier, CA are used above for discussion purpose only




[bookmark: _Hlk221713345]Proposal 3-1a [closed]
Proposed agreement: 
For the options agreed in RAN1#123 for support of 400MHz bandwidth at UE side, from RAN1 perspective, 

	Option 1
[image: ]
	· UE utilize 400MHz bandwidth via single carrier.
· Maximum bandwidth of single carrier is 400MHz.
· Maximum bandwidth of one TB mapping in frequency domain is 400MHz.

	Option 2
[image: ]
	· UE utilize 400MHz bandwidth via single carrier.
· Maximum bandwidth of single carrier is 400MHz.
· Maximum bandwidth of one TB mapping in frequency domain is 400MHz.

	Option 2A
[image: ]
	· UE utilize 400MHz bandwidth via single carrier.
· Maximum bandwidth of single carrier is 400MHz.
· Maximum bandwidth of one TB mapping in frequency domain is 400MHz.
· A CB cannot go across 200MHz boundary

	Option 3
[image: ]
	· UE utilize 400MHz bandwidth via 2*200MHz carriers.
· Maximum bandwidth of single carrier is 200MHz.
· Maximum bandwidth of one TB mapping in frequency domain is 200MHz.
· Neither a TB or a CB can go across 200MHz boundary

	Option 4
[image: ]
	· UE utilize 400MHz bandwidth via 2*200MHz carriers.
· Maximum bandwidth of single carrier is 200MHz.
· Maximum bandwidth of one TB mapping in frequency domain is 200MHz.
· Neither a TB or a CB can go across 200MHz boundary

	Option 5
[image: ]
	· UE utilize 400MHz bandwidth via 2*200MHz carriers.
· Maximum bandwidth of single carrier is 200MHz.
· Maximum bandwidth of one TB mapping in frequency domain is 200MHz.
· Neither a TB or a CB can go across 200MHz boundary



· UL and DL are discussed separately
· RAN1 to further study the options in terms of:
· System performance, e.g. system overhead, coverage etc.
· MIMO capability
· UE complexity/cost
· UE power consumption
· …

	Company
	Comments

	Moderator
	Companies are encouraged to check the table to see whether it reflects the correct understanding of the options. Note that Option 2A is added.
In addition, some aspects for further discussion as listed as a starting point for further discussion.

	InterDigital
	Baseband splitting in our view does not necessarily refer to TB/CB splitting in frequency domain, as it seems to be implied in the options 3/4/5 in the list, rather it can also be in other domains (e.g., time, layer). In the last meeting, we had an agreement to “study which aspects of the BB processor in option 3 and 4 should be separated/parallelled.”. Hence, BB relationship with frequency is not a given.
For Option 4 with a single RF chain, split BB processing can correspond to a single TB/signal/channel spanning single carrier 400MHz bandwidth but constrained in time domain with e.g., half the no. of symbols. Constraining the BB splitting to TB splitting in frequency domain creates unnecessary scheduling restriction for Option 4. We propose to the following for Option 4:
UE utilize 400MHz bandwidth via 2*200MHz single carriers.
•	Maximum bandwidth of single carrier is 200MHz400 MHz.
•	Each TB can access half of the resources of a carrier in time or frequency domain.
•	Neither a TB or a CB can go across 200MHz boundary
We also suggest to merge option 3 and 5, as there seems to be no spec impact of FFT/IFFT splitting.
For Option 2 and 2A, whether a TB or CB can cross the 200MHz boundary in our understanding depends on whether the TB/CB can be coherently transmitted/received given the issues of potential synchronization or phase error between the RF chains. We might have to wait for RAN4 feedback before deciding at what level the two RF chains can be used coherently. Not sure how to do the evaluation at RAN1 level.
Finally, we suggest to remove cost from the evaluation parameters as RAN1 cannot evaluate the options in terms of cost.

	vivo
	We appreciate the moderator's effort to clarify the understanding of these options. However, we believe this table needs further corrections to avoid misleading the discussion.
1. First, we must be clear about the scope: The options listed in this table (Option 1, 2, 2A, 3, 4, 5) are all non-CA options where the network operates a single 400MHz carrier. This is fundamentally different from CA where the network operates two separate 200MHz carriers.
1. Second, we suggest that FL explicitly add "Option 0: CA 200MHz+200MHz" for UE to support 400MHz bandwidth. As we stated earlier:
1. CA is the mature, proven solution already deployed in NR
1. It should be the default option for UE 400MHz support
1. The options in this table are additional alternatives beyond CA, not replacements for it
1. Third, regarding the non-CA options in this table, they need to be further clarified:
· For Option 2/2A: The statement "UE utilize 400MHz bandwidth via single carrier" is confused, because with separate RF chains and potential frequency gap, this is not a true single carrier operation.
· For Option 3/4/5: While UE-side implementation may reuse CA, the network operates a single 400MHz carrier. This requires new specification support and is fundamentally different from legacy CA. For example, whether scheduling across the two frequency parts under a single cell ID.

	LGE
	For the last bullets in Option 2A/3/4/5, we believe the intention is to describe the rules for TB/CB mapping. If so, it would be clearer to use “TB mapping” and “CB mapping” instead of only TB and CB, in order to avoid potential confusion.
In addition, we would like to suggest modifying “200 MHz boundary” to “boundary between RF chains,” since a 200 MHz bandwidth may not be always guaranteed for some deployment scenarios.
For Option 2A, it is not entirely clear why TB and CB should be subject to different constraints. If the intention is to consider two BB processors that cooperate—for example, for channel estimation and TB/CB processing—while still allowing modular operation for power saving, we are fine with Option 2A with the last bullet modified accordingly.

	OPPO
	We support this proposal as a starting point for the study. We are not clear about the use case of Option 2A. And the details of sharing BB processing units can be further discussed in control agenda. For this agenda, we should focus on the feasibility of the feasibility of supporting 400MHz BW CBW with 200MHz UE bandwidth, and providing observation to RAN Plenary . In this sense, it is enough to study Option 1,2,3,4 for example (we support 2 and 3). The detailed difference between 2 and 2A is not essential for the feasibility study.

	CMCC
	We are fine to have TB/CB mapping clarification in each option. Since we agreed network can support 400MHz as max CBW, which is one carrier (also one cell) based on 5G definition. In  5G, carrier and cell has one to one mapping definition (except SUL cell). Since we do not have a new definition of carrier or cell in 6G yet, it is very confusing to say UE operates as two carriers when network has only one carrier. 

In our view, the motivation in last meeting to draw figures is to avoid the potential confusion from the terminologies ‘cell’  ‘carrier’. In 6G, no matter how we define cell or carrier, the possible UE implementations (option1-5) are clear.

Hence, we propose to remove the term ‘carrier’ in the proposal, only to clarify TB/CB mapping in each option.

And the aspects for investigations were already agreed in last meeting, there is no need to discuss again the study aspects.
· To provide investigations on performance/energy efficiency/cost/complexity for the above options.

Updated proposal:

	Option 1
[image: ]
	· UE utilize 400MHz bandwidth via single carrier.
· Maximum bandwidth of single carrier is 400MHz.
· Maximum bandwidth of one TB mapping in frequency domain is 400MHz.

	Option 2
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	· UE utilize 400MHz bandwidth via single carrier.
· Maximum bandwidth of single carrier is 400MHz.
· Maximum bandwidth of one TB mapping in frequency domain is 400MHz.

	Option 2A
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	· UE utilize 400MHz bandwidth via single carrier.
· Maximum bandwidth of single carrier is 400MHz.
· Maximum bandwidth of one TB mapping in frequency domain is 400MHz.
· A CB cannot go across 200MHz boundary

	Option 3
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	· UE utilize 400MHz bandwidth via 2*200MHz carriers.
· Maximum bandwidth of single carrier is 200MHz.
· Maximum bandwidth of one TB mapping in frequency domain is 200MHz.
· Neither a TB or a CB can go across 200MHz boundary

	Option 4
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	· UE utilize 400MHz bandwidth via 2*200MHz carriers.
· Maximum bandwidth of single carrier is 200MHz.
· Maximum bandwidth of one TB mapping in frequency domain is 200MHz.
· Neither a TB or a CB can go across 200MHz boundary

	Option 5
[image: ]
	· UE utilize 400MHz bandwidth via 2*200MHz carriers.
· Maximum bandwidth of single carrier is 200MHz.
· Maximum bandwidth of one TB mapping in frequency domain is 200MHz.
· Neither a TB or a CB can go across 200MHz boundary



To vivo: CA is a separate discussion, can be considered in ‘spectrum utilization’ framework. And for CA, it does not make sense to link this feature to any bandwidth, UE can aggregate any bandwidth, even 1GHz, depending on capability, it does not relate to maximum channel bandwidth discussion. 


	Xiaomi
	Thanks for FL’s effort on this issue.
We believe the current proposal is a starting point for the next step work.
As mentioned during offline discussion, we think Option 2A has large impact on CB mapping, TB mapping and TBS determination. However, Option 2A has no any benefit compared with others. 
So we think one way is to focus on two alternatives: Alt 1: single-carrier operation like Option 1 and 2; Alt 2: two-carrier operation like Option 3/4/5.


	Qualcomm
	The terms “carrier” and “carriers” in the table are unclear to us. According to the agreement, the 400MHz here is the NW channel bandwidth. Further, according to the RAN4 spec, the BS channel bandwidth is defined as the bandwidth of a single RF carrier from the NW perspective. At least from the NW perspective, all the options are for the case where the 400MHz is operated as a single carrier.

Agreement (RAN1#123)
For how to enable UE to support 400MHz bandwidth when a network supports 400 MHz Channel Bandwidth (CBW), the following options 1/2/3/4/5 are considered from RAN1 understanding for studying

[image: ]

For the new Option 2A, it is unclear to us why a CB cannot go across the boundary. We see different views on handling the “boundary” of two RF chains. For example, some companies may consider this would impact on decoding / channel estimation performance. However, the glitch due to the boundary seems not disabling decode of a CB that goes across boundary. A clarification is necessary. Also, the dotted line that splits the BB processor needs to be elaborated. 



Proposal 3-1b [open]
Proposed agreement: 
Study 400MHz spectrum utilization for around 7GHz from both network and UE sides, considering the following options:
· Option 0: 200MHz+200MHz CA from both network and UE sides
· Option 1/2/2A/3/4/5: 400MHz single cell with following details
	Option 1
[image: ]
	· Maximum bandwidth of one TB mapping in frequency domain is 400MHz.

	Option 2
[image: ]
	· Maximum bandwidth of one TB mapping in frequency domain is 400MHz.

	Option 2A
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	· Maximum bandwidth of one TB mapping in frequency domain is 400MHz.
· A CB cannot go across 200MHz boundary

	Option 3
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	· Maximum bandwidth of one TB mapping in frequency domain is 200MHz.
· Neither a TB or a CB can go across 200MHz boundary

	Option 4
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	· Maximum bandwidth of one TB mapping in frequency domain is 200MHz.
· Neither a TB or a CB can go across 200MHz boundary

	Option 5
[image: ]
	· Maximum bandwidth of one TB mapping in frequency domain is 200MHz.
· Neither a TB or a CB can go across 200MHz boundary



· Note: the NR concept of CA is used above for discussion purpose only
· UL and DL are discussed separately
· RAN1 to further study the options in terms of:
· System performance, e.g. system overhead, coverage etc.
· MIMO capability
· UE complexity/cost
· UE power consumption

	Company
	Comments

	
	

	
	




Numerology and frame structure
Relevant agreements
	Agreement (RAN1#122)
· 6GR takes the following SCS as start point for discussion for all the signals/channels except PRACH. 
· For sub 6GHz
· The following subcarrier spacing is at least supported
· 15kHz SCS for FDD, 30kHz SCS for TDD
· FFS: 30kHz SCS for FDD for around e.g., 1-2.5GHz
· FFS: 7.5kHz SCS for sub1GHz (FDD)
· Whether to discuss the FFS will be subject to RANP decision.
· For around 7GHz
· The following subcarrier spacing options can be studied
· 30kHz, 60kHz
· FFS: For around 15GHz
· The following subcarrier spacing options can be studied
· 30kHz, 60kHz, 120kHz 
· Whether to discuss it will be subject to RANP decision
· For between 24.25GHz - 52.6GHz
· Subcarrier spacing 120kHz is supported
· FFS whether to allow using additional subcarrier spacing for SSB
· FFS subcarrier spacing for PRACH and up to initial access discussion.

Conclusion (RAN1#122)
· Numerologies for sensing is up to sensing agenda discussion.

Agreement (RAN1#122)
· 6GR supports normal cyclic prefix, i.e., same as the normal CP defined in NR.
· FFS potential need for other CP

Agreement (RAN1#122bis)
For communication, 6GR considers NR frame structure used as a starting point for the study item,
· Resource defined by one subcarrier and one symbol is called as resource element (RE). 
· Resource block (RB) is defined where the number of consecutive subcarriers per RB is the same for all numerologies and the number of subcarriers per RB is 12
· Radio Frame length is 10ms
· Each radio frame is split into 10 subframes, each with a duration of 1 ms
· For given SCS and for given symbol, the symbol duration, normal CP length and boundary is same as NR design.
· A slot is defined as supporting 14 consecutive symbols for normal CP case and all subcarrier spacings.
Agreement (RAN1#122bis)
6GR study assumes same SCS between 6GR Sync signals and other channels/signals (except PRACH) for a given band. 
· FFS: same/different SCS between 6GR sync signal and other channels/signals (except PRACH) for FR2-1.
· Note: ISAC is separately discussed in ISAC session.

Agreement (RAN1#122bis)
· RAN1 assumes 400MHz maximum channel bandwidth at network side and 30kHz SCS around 7GHz 
· Study whether and how to enable UE to support 400MHz bandwidth 

Conclusion (RAN1#123)
Extended CP will not be further studied for TN communication.

Conclusion (RAN#110)
SCS of 30kHz for mid-band (1-2.xGHz) FDD is not supported in 6G



[bookmark: _Ref221354049]Companies’ views
Numerology
SCS for around 15GHz
For determination of SCS around 15GHz, the following aspects are mentioned by companies to be considered.
· Link performance 
· Coexistence and synergies with other deployments and implementations, such as Sub 6GHz, around 7 GHz and FR2-1 [Nokia]
· Categorization of frequency range [OPPO, China Telecom]
· Deployment scenarios/architecture (e.g. BS beamforming type) [Nokia, China Telecom, DOCOMO] 
Nokia, InterDigital, MediaTek, Kyocera, DOCOMO have provided link-level evaluations in their contributions.

Companies’ views on preferred SCS for 15GHz are summarized as follows.
· 30kHz
· Support: Spreadtrum, NVIDIA, MTK (slightly preferred)
· 60kHz
· Support: Lenovo, Samsung, IDC, ETRI, KT
· 120kHz
· Support: OPPO (baseline, Extend FR1 to 8.4GHz and define a separate mid-high band (8.4-24.25GHz))
· 30kHz or 120kHz
· Support: Nokia (for interim milestone, postpone final selection between 30kHz and 120kHz SCS until end of 2026), Kyocera, ITL

ZTE proposed that if 15GHz is to be studied from now, include both around 10GHz and around 15GHz. 
China Telecom proposed that the decision should be postponed until more information is collected.

Sync signal SCS for FR2-1
In RAN1#122bis, it was agreed that 6GR study assumes same SCS between 6GR Sync signals and other channels/signals (except PRACH) for a given band, with FFS for FR2-1.
Based on the contributions under agenda item 10.5.0 and 10.5.1.1, companies’ views are summarized below.
· SCS between 6GR sync signal and other channels/signals (except PRACH) for FR2-1 is the same, i.e. only 120kHz
· Support: Huawei, HiSilicon, CATT, TCL, China Telecom, ETRI, Spreadtrum, Ericsson, Fujitsu
· SCS between 6GR sync signal and other channels/signals (except PRACH) for FR2-1 can be different
· Support: Samsung (240kHz SCS for 6GR sync signal), Nokia

CP
Tejas proposed to study the short cyclic prefix (CP) configurations integrated with extended slot duration (or multi-slot aggregation).

Frame structure
TDD pattern concatenation
OPPO, Spreadtrum, ZTE, CATT, CMCC, China Telecom, DOCOMO proposed to support TDD pattern concatenation/combination.
Nokia proposed to agree on the general principle that 6GR shall be capable of configuring the same TDD patterns that are possible in 5G NR while the actual signaling means (e.g. explicit definition of a pattern1 and pattern2) do not need to be identical across the two generations.
Qualcomm proposed that if it is really necessary to support some uneven patterns for some reason, it is possible to sup-port it with a single TDD pattern but split the pattern in more than one equal length segments and define different TDD pattern for each segment.

Cell-specific/UE specific TDD configuration
Companies have different views on whether to support UE-specific TDD configuration.
· Support cell-specific TDD configuration	
· Support: Nokia, Spreadtrum (FFS UE-specific configuration), Xiaomi, DOCOMO, QC
· No clear need or motivation for allowing one or more UEs to operate with a TDD pattern that is different from the cell-specific pattern [Nokia, QC]
· The CLI brought by UE specific RRC configuration [Spreadtrum, Xiaomi, DOCOMO, QC]
· Not commercialized [Xiaomi]
· Too long latency for RRC reconfiguration to adapt UE’s traffic fluctuation [Xiaomi]
· Support both cell-specific and UE-specific TDD configurations
· Support: Huawei, ZTE, CATT, CMCC, vivo, InterDigital, Google
· UE specific RRC configuration provides more flexibility for gNB scheduling [Huawei, ZTE, vivo, Google]
· No additional complexity added by supporting semi-static UL/DL configuration by UE specific RRC signaling [vivo]
· Greater reliability, reduced complexity, and lower overhead compared to dynamic TDD [vivo]

Dynamic SFI
Companies’ views on support of dynamic SFI are summarized below.
· Deprioritize/Do not support SFI
· Support: Spreadtrum, ZTE, CATT, vivo, Ericsson, QC, CEWiT
· High UE implementation complexity [Spreadtrum, Ericsson, Qualcomm]
· Occupy UE PDCCH monitoring capability [ZTE, CATT]
· No deployment in commercial network [Spreadtrum, ZTE, CATT]
· Additional signaling overhead [CATT, QC]
· Spec complexity [CATT]
· SFI is carried in group common PDCCH, which is not as flexible as dynamic scheduling by scheduling DCI [vivo]
· SFI and dynamic scheduling provide similar functionality for slot format change, so it is a duplicated function [vivo]
· SFI is optional in NR [vivo]
· Higher UE power consumption [vivo]
· Simplify SFI design 
· Support: Huawei, InterDigital, Nokia
· To flexibly use the UL and DL resources while decreasing the complexity from the existing SFI design, one possibility is to avoid slot-level SFI and instead consider a few long-term slot formats that better match long-term traffic characteristics. Another possibility is to reuse the SFI mechanism framework while simplifying the SFI table. [Huawei]
· indicating a frame pattern from a limited number of patterns [InterDigital]
· Re-evaluate dynamic SFI
· Support: CMCC

Frame structure for SBFD
Nokia, Huawei, OPPO, ZTE, LGE, China Telecom, InterDigital proposed to study frame structure to support SBFD and/or discussed how to support SBFD.

Resource/symbol type
In addition to DL symbol and UL symbols, companies support the following symbol type(s):
· Flexible symbol
· Support: Nokia, Huawei, ZTE, CATT, CMCC, TCL, Ericsson (mixed UL/DL), China Telecom, Fujitsu, QC, CEWiT
· For forward compatibility [Nokia]
· Needs of guard period/transition period in TDD operation and SBFD operation, and the different requirements of TDD/SBFD operation with different SCS [CATT]
· Support of dynamic TDD [CMCC]
· ‘X’ symbol for F or SBFD depending on the presence of SBFD subband configuration [QC]
· SBFD symbol
· Support: Huawei, OPPO, ZTE, CATT, CMCC, TCL, Fujitsu, QC
· Native support SBFD [CATT, CMCC]
· Simplify signaling design [CATT]
·  ‘X’ symbol for F or SBFD depending on the presence of SBFD subband configuration [QC]
· Guard or reserved resource
· Support: Nokia, CMCC, LGE, Ericsson, Fujitsu
· For the purposes of at least UE UL-DL transition periods, SBFD UL-DL subband separation, and gNB mono-static sensing [Nokia]
· Commercially deployed TDD structure in 5G networks. GP symbols also provide forward compatibil-ity by accommodating base station mono-static sensing, 5G-6G MRSS, energy-saving configurations, etc. [CMCC]

NTN specific frame structure
Nokia proposed that aspects related to the TDD operation in NTN should be discussed in the NTN Agenda Item.
CMCC, TCL, vivo discussed frame structure supporting TDD NTN.
Moderator would like to clarify that NTN specific numerology and frame structure designs are up to NTN agenda discussions.

Discussion
Proposal 4-1 [closed]
Proposed agreement: 
Study SCS of around 15GHz by considering the following aspects:
· The System performance impact, e.g., BLER, system overhead, latency
· Impact from 
· UE speed
· Channel delay spread
· UE and BS impairment, e.g., phase noise, carrier frequency offset
· Coexistence and synergies with other deployments and implementations
· BS beamforming type, e.g., hybrid beamforming, analogue beamforming
· Others are not precluded and provided by companies.

	
	Company

	Support
	Nokia (in principle), CEWiT, OPPO, DOCOMO,Lenovo, Sharp, MTK (with small revision), China Telecom, Google, InterDigital, TCL, Xiaomi, Futurewei, Ofinno, Samsung,CMCC

	Not support
	



	Company
	Comments

	Moderator
	In general, we will continue discussing SCS for around 15GHz and try to conclude as soon as possible. However, it is not necessary to conclude the SCS for around 15GHz before interim checkpoint in June 2026.
The above proposal is the same as the latest proposal in the last RAN1 meeting, except the last controversial bullet is removed. 
· Whether frequency range between upper bound of around 7GHz and FR2-1 is split into two or keep as one is up to RAN-P/RAN4
For now, we can focus on technical aspects including whether we in RAN1 see a need for different SCS for lower and upper part of the around 15GHz range.

	Nokia
	As noted in our contribution, we think that 60kHz should be ruled out from further studies. On the studies, we would need some input on the target deployment scenarios from the regions where 15GHz SCS may be supported before being able to make a related decision. 

	Ericsson
	We are ok to study whether to use 30 kHz or 120 kHz for around 15 GHz as both these subcarrier spacings are used in other, existing bands. If a 60 kHz subcarrier spacing would be selected it would be used only in this frequency band, fragment the specifications, and thus negatively impact practical deployment.

	Spreadtrum
	The SCS around 15GHz can directly use the SCS of around 7GHz, e.g., 30kHz.

	ZTE
	We prefer to postpone the discussion since it is not clear that around 15GHz can be used for cellular communication. However, if most companies prefer to discuss this issue, we can make the frequency range more general to include both 10GHz and 15GHz since 10GHz has been identified for IMT usage for some countries. 


	Lenovo
	Considering 15GHz is between 7GHz (30kHz SCS) and FR2 (120kHz SCS), a good choice of SCS for this band is 60kHz. 


	Vivo
	We are OK to further study the SCS for around 15GHz, as long as only a single SCS is supported for a given frequency range.

	Tejas Networks
	The SCS around 15GHz we support using either 30KHz or 120KHz . 60Khz can be deprioritized.

	MTK
	We prefer to add one sub-bullet “Modulation and MIMO layers (E.g. 256/1024QAM with 6/8 MIMO layers)” in the last paragraph.

	Google
	OK for the proposal to study, but we ned to strive for the adoption of a single SCS per band to minimize unnecessary 5G style design complexity.

	Xiaomi
	We are Ok to study SCS for around 15GHz and only a single SCS is supported.

	Futurewei
	OK to study.

	Panasonic
	We support the comment of Ericsson that 60 kHs SCS can negatively impact on the overall specification impact and the practical deployment.

	Qualcomm
	As commented by the moderator, this issue is not as high priority as other pending issues (e.g. frame structure) which need to be concluded before June checkpoint. Hence, we would like to focus the RAN1 efforts on other high priority proposals first. 

	Samsung
	OK

	CMCC
	Fine with the proposal.

	Huawei1, HiSilicon
	We agree with the comment from Qualcomm.

	ZTE
	As discussed by our Tdoc R1-2600262, we think it is better to add the following note to avoid the confusion, where this note is copied from the RAN agreement.
Note: Carrier frequency of 15GHz has not been confirmed by ITU-R/WRC



[bookmark: _Hlk221713400]Proposal 4-1a [open]
Proposed agreement: 
Study SCS of around 15GHz by considering the following aspects:
· The System performance impact, e.g., BLER, system overhead, latency
· [Prioritize 30kHz SCS and 120kHz SCS]
· Impact from 
· UE speed
· Channel delay spread
· UE and BS impairment, e.g., phase noise, carrier frequency offset
· Coexistence and synergies with other deployments and implementations
· BS beamforming type, e.g., hybrid beamforming, analogue beamforming
· Modulation and MIMO layers (E.g. 256/1024QAM with 6/8 MIMO layers)
· Others are not precluded and provided by companies.

	
	Company

	Support
	InterDigital, xiaomi

	Not support
	




	Company
	Comments

	Moderator
	Several companies proposed to rule out/deprioritize 60kHz SCS. So a new bullet is added to deprioritize 60kHz SCS to collect companies’ views.
In addition, a new bullet is added according to the comments from MediaTek.
There are also comments from companies to deprioritize the whole discussion on SCS for around 15GHz.

	InterDigital
	We are okay to study with additionally considering “Modulation and MIMO layers (E.g. 256/1024QAM with 6/8 MIMO layers)”. However, [Prioritize 30kHz SCS and 120kHz SCS] is a bit unclear to us, whether 60kHz should be excluded or still included in the study.

	LGE
	We tend to agree moderator’s comment from previous round that ‘it is not necessary to conclude the SCS for around 15GHz before interim checkpoint in June 2026.’ So, it seems not necessary to preclude 60kHz SCS at this moment. 

	OPPO
	We do not see the need to consider the impact of MIMO layers to SCS. And we should strive for using the same SCS as FR1 or FR2. Suggest to modify the wording for clearer expression.
Study SCS of around 15GHz by considering the following aspects:
· The System performance impact, e.g., BLER, system overhead, latency
· [Prioritize 30kHz SCS andor 120kHz SCS]
· Impact from 
· UE speed
· Channel delay spread
· UE and BS impairment, e.g., phase noise, carrier frequency offset
· Coexistence and synergies with other deployments and implementations
· BS beamforming type, e.g., hybrid beamforming, analogue beamforming
· Modulation and MIMO layers (E.g. 256/1024QAM with 6/8 MIMO layers)
· Others are not precluded and provided by companies.


	Xiaomi
	We are fine with this proposal.



Proposal 4-2 [closed]
Proposed agreement: 
6GR shall be capable of configuring the same TDD patterns as in 5G NR. 

	
	Company

	Support
	CEWiT, DOCOMO, LGE, Lenovo, Sharp, Nokia (in principle), MTK (need clarification), China Telecom, Google, InterDigital, Samsung,CMCC, KT

	Not support
	



	Company
	Comments

	Moderator
	The above proposal is a continuation of previous discussions on whether to support TDD pattern concatenation/combination. 
It is related to interim checkpoint in June 2026 on frame structure, considering 5G-6G MRSS. According to companies’ views summarized in section 4.2, majority companies support TDD pattern concatenation/combination in 6GR, while there are also companies prefer to leave the details open or have alternative design.
At this point, it may be sufficient to have high-level consensus and to leave detailed signalling design to a later phase.

	Spreadtrum
	Support in general. However, the wording may cause some confusion. It’s better to describe as:
6GR shall be capable of configuring the same TDD patterns concatenation/combination as in 5G NR. 

	DOCOMO
	Understand the intention of FL, and OK for now.

	LGE
	It seems not to be clear what the same TDD patterns mean. Is it that multiple TDD pattens could be concatenated and then repeated?  Or it could be that D-F-U structure as in 5G NR is still valid for 6GR.

	Nokia
	Support in general. One question with respect to “same TDD patterns”. Does it mean that 6G should be able to support all different 5GNR patterns?

	MTK
	Generally support but with same question as LGE.

	Google
	Support in general, but we agree with previous comments that some clarification is needed about the correct understanding of the proposal. Some bullet points are needed to give additional clarification.

	TCL
	The same TDD pattern is unclear. In NR, TDD pattern is determined by cell-specific configuration, ue- specific configuration and SFI. However, in 6G, only cell-specific configuration is agreed. It is very difficult for the network to configure a TDD pattern in 6G just the same as in NR.

	Xiaomi
	Maybe it is better to add “for MRSS purpose” at the end of the proposal.

	Futurewei
	We may need some clarifications on the TDD patytern.

	Panasonic
	It is not so clear whether the same TDD pattern means everything of NR including the configuration from SFI or only SIB based configuration.


	Qualcomm
	There are many TDD patterns that is allowed by NR but never deployed. We believe NR TDD pattern is over designed, and there is no need to support all possible TDD patterns supported in NR. Instead, we would like to limit to support TDD patterns deployed in 5G NR. For example, for NR deployments with two concatenated TDD patterns, as far as we know, it is always the two patterns with same length but different D/U splits. We believe for 6G day one, it is enough to support such concatenated TDD pattern.

	Ofinno
	In our view, support periodic configuration of slot format/type (if supported) of 6G, with the periodicity same to the periodicity of periodic of TDD pattern of 5G makes more sense, considering whether or not to introduce flexible symbol or even new symbol type (e.g., SBFD symbol or symbol X) is not discussed yet. 

	Samsung
	OK

	CMCC
	TDD pattern concatenation are widely deployed in China 5G network. It is important to support the same TDD patterns as 5G in 6GR.



Proposal 4-2a [open]
Proposed agreement: 
6GR shall at least  be capable of configuring the same TDD slot configurations as TDD slot configurations deployed in 5G NR. 

	
	Company

	Support
	Interdigital, LGE, CMCC, KT, ETRI, Xiaomi, Qualcomm

	Not support
	



	Company
	Comments

	OPPO
	We understand and in general support the intention. But “same” is strictive. We suggest to modify the wording to clarifying the attention.
6GR shall at least be capable of configuring the same TDD slot configurations to support co-existence/MRSS with as TDD slot configurations deployed in 5G NR. 

	KT
	Support. Also fine with the OPPO’s version.

	Xiaomi
	We support Oppo’s version and prefer to keep “same” because same configuration is required for MRSS purpose.
6GR shall at least be capable of configuring the same TDD slot configurations to enable co-existence/MRSS with as TDD slot configurations deployed in 5G NR.



Proposal 4-3 [closed]
Proposed agreement: 
For 6GR dynamic TDD, do not consider dynamic slot format indication via group-common DCI, considering the lessons learned from NR SFI design.
· High implementation and specification complexity
· UE PDCCH monitoring efforts and power consumption
· Additional signaling overhead
· Duplicated functionality with dynamic scheduling 
· Less flexible than dynamic scheduling 


	
	Company

	Support
	Ericsson, CEWiT, OPPO, DOCOMO, LGE, Lenovo, Nokia, MTK, Google, TCL, Futurewei, Qualcomm, Ofinno, Samsung, CMCC, KT

	Not support
	



	Company
	Comments

	Moderator
	Considering that whether to support dynamic SFI would have potential impact on downlink control design, it is necessary to discuss whether the functionality is supported or not. Based on companies’ inputs, majority companies do not support SFI.

	Ericsson
	As discussed in our contribution, group-common SFI is not used in practice, adds considerable in 5G, and should be removed un 6G. Dynamic TDD in 6G should be supported with existing scheduling mechanisms only.

	Spreadtrum
	Support. 

	CEWiT
	We are fine with the proposal. However, we support F symbols in 6GR. We would like treat the discussion whether F symbols are needed or not separate from this.

	OPPO
	Support. But we suggest not to spend time to argue about the 5G lessons. This is a 6G agreement.

	DOCOMO
	Dynamic TDD is also discussed in 6.2.1, better to discuss together?

	LGE
	Support not to consider dynamic SFI with group common DCI for 6G dynamic TDD. Further clarification is whether this proposal is open to study simplified SFI or frame pattern indication. Since dynamic TDD could be operated based on scheduling DCI, any alternatives related to explicit dynamic indication need to be deprioritized.  

	Lenovo 
	Support. Dynamic TDD should be supported, but SFI like method is not a good option.

	Nokia
	Support the agreement in general.
Besides, our contribution on SFI was not fully captured in the FL summary. We would like to have our name added under the bullet “Simplify SFI design” in the section “indicating a frame pattern from a limited number of patterns.”
Further discussion is still needed regarding the configuration and indication required for dynamic TDD.

	vivo
	We support this proposal in general. 
As we move forward to define the 6G frame structure, a key principle should be dynamic adaptation to traffic. 
Dynamic adaptation to traffic, including dynamic DL or UL resource adaptation, can be simply realized by dynamic scheduling. Specifically, whether an F symbol is used as a TDD symbol or within an SBFD operation should be dynamically determined by the scheduling grant. Therefore, it is not necessary to introduce duplicated method with additional effort as SFI.

	MTK
	Support

	Google
	Support. 6G should avoid dynamic SFI to reduce UE monitoring effort and power consumption.

	InterDigital
	We prefer a simpler mechanism for dynamic TDD instead, for e.g., indicating a frame pattern to provide a balance between flexibility and complexity.

	TCL
	We support this proposal.

	Xiaomi
	We are OK with this proposal.

	Futurewei
	OK

	Panasonic
	Without dynamic indication, for dynamic TDD, we wonder how the transmission direction is determined for PUCCH, SRS, PRACH, SPS and CG. Therefore, some kind of the mechanism of dynamically indicate these resource-usage are necessary. 
If intension is not to support every slot indication of the direction, we support it. Our proposal is every SSB periodicity (like 160ms), the transmission directions over next periodicity (like 160ms) is indicated. This also include the signalling not to transmit or receive them for network and UE power saving and also for forward compatibility indication of "reserved".


	Qualcomm
	Support, additionally, no commercial deployment in NR for dynamic SFI. 

	Ofinno
	Support the proposal.

	Samsung
	OK with FL proposal. It could be further generalized by removing ‘dynamic TDD’ part at the beginning.

	CMCC
	Fine with the proposal.



Proposal 4-3a [open]
Proposed agreement: 
· [bookmark: OLE_LINK9]Study link direction determination for dynamic TDD, considering at least the lessons learned from NR SFI design.
· High implementation and specification complexity
· UE PDCCH monitoring efforts and power consumption
· Additional signalling overhead
· Duplicated functionality with dynamic scheduling 
· Less flexible than dynamic scheduling 
· [At least support to study transmission direction indication by scheduling DCI]

	
	Company

	Support
	InterDigital, LGE, OPPO, CMCC, ETRI, Qualcomm

	Not support
	



	Company
	Comments

	InterDigital
	We are ok to study. However, we would like to rephrase the main bullet of the proposal to “Study link direction determination for dynamic TDD, at least the lessons learned from NR SFI design. which address/mitigate the issues identified below:"

Also, we think the last bullet is not necessary at this stage. We should start with a clean slate and try to determine a solution that address the identified issues.

	OPPO
	Support. Wording polishing below:
· Study linktransmission direction determination for dynamic TDD, considering at least the lessons learned from NR SFI design.
· High implementation and specification complexity
· UE PDCCH monitoring efforts and power consumption
· Additional signalling overhead
· Duplicated functionality with dynamic scheduling 
· Less flexible than dynamic scheduling 
· [At least support to study transmission direction indication by scheduling DCI]


	KT
	We are fine with the proposal in general. Suggest adding another point from an operator’s perspective:
Limited deployment and commercialization

	Xiaomi
	We are fine with this proposal and prefer to delete the last bullet because it is not a unified solution by using scheduling DCI for implicit indication.
We should study a unified solution for both dynamic scheduling and configured scheduling case.

	Qualcomm
	We suggest removing the square bracket as dynamic scheduling is simplest way to indicate link direction in FL symbols, as compared to any other SFI-like schemes. 
Additionally, a general framework for simplifying dynamic-TDD in 6GR should be studied.  Removing NR-SFI is one schemes, but there could be additional schemes, for example simplify collision rules, limiting the DL-UL switching within the TDD pattern, relaxed timeline, etc.  So, suggest studying how to make dynamic-TDD lightweight and simple for 6GR.  Also, suggest to add additional subbulet on the complicated collision rules with dynamic SFI.

Study link direction determination simplifying dynamic TDD for 6GR, considering at least the lessons learned from NR SFI design.
· High implementation and specification complexity
· UE PDCCH monitoring efforts and power consumption
· Additional signalling overhead
· Duplicated functionality with dynamic scheduling 
· Less flexible than dynamic scheduling
· Complicated collision handling rules depending on whether SFI detected or not.




Targeting coverage
Companies’ views
	Company
	Views/proposals 

	CATT, CICTCI
	Observation 2: Uplink channel is still the bottleneck due to low uplink Tx power compared to downlink channels in IDLE mode.
Observation 3: O2I is the bottleneck scenario due to higher penetration loss in around 7GHz. 
· Maximum range at around 7GHz is smaller than that in 3.5GHz under 1024 antenna elements and 256TxRU. Additional 4dB enhancement is needed.
· The coverage gap is larger if 2.6 GHz is the baseline for comparison.
Observation 4: Comparable coverage can be achieved in O2O scenario.
Proposal 25: For around 7 GHz deployments in 6GR, uplink coverage enhancement in IDLE mode, especially under O2I scenarios, should be further studied, considering that uplink channels remain the coverage bottleneck and additional link margin may be required to achieve coverage comparable to 5G mid-band.

	China Telecom
	Proposal 11: The target carrier frequency for 5G mid-band needs to consider operators’ practical deployment, e.g., 3.4GHz, 2.6GHz. 
Proposal 12: Discuss whether to take 8.4GHz as the target carrier frequency for ~7GHz.
Observation 3: The approximate coverage gap between 7GHz and 3.4GHz is -5.4dB for data channel and -11.4 dB for common channel (768 AE). While the approximate coverage gap between 8.4GHz and 3.4GHz is -7.4dB for data channel and -13.4 dB for common channel (768 AE).
Proposal 13: For evaluation of coverage gap between 5G mid-band and ~7GHz, the following assumptions are considered:
· UE antenna configuration and transmit power is considered the same for both bands.
· BS antenna for ~7GHz follows the agreement in RAN1 #123 meeting, i.e., 768AE or 1536AE. While 768AE is preferred for identifying the coverage gap.
· BS total transmit power is considered the same for both bands.

	CMCC
	Proposal 4-1-1: The link budget template candidate 1 can be prioritized for further evaluation of coverage in RAN1.
Proposal 4-2-1: The values of following parameters in the link budget calculation should be discussed and aligned to derive convergent results and observations for further study.
· Carrier frequency for 5G mid-band and 6GR, transmit power at base station, UE’s transmit power, the assumption of base station’s antenna elements and UE’s antennas, the beamforming gain for both traffic channels and broadcast channels.
Proposal 4-2-2: For the coverage performance calculation, 2.6GHz is proposed for the evaluation as existing 5G mid-band. 
Proposal 4-2-3: It is proposed to consider the transmit power of BS as 30dBm/MHz for link budget, which is more realistic and acceptable from the perspective of power consumption and the operation costs.
Proposal 4-2-4: 26dBm UE transmit power can be assumed for coverage evaluation for both NR and 6GR.
Proposal 4-2-5: No beamforming gain or precoding gain would be assumed at UE side for coverage evaluation of both NR and 6GR.
Proposal 4-2-6: 
For the coverage evaluation, 192 antenna elements and 64 ports should be considered as the assumption of 5G NR.
For the assumptions of antenna elements and antenna ports, both options can be considered for 6GR:
· Option 1: 2048 antenna elements with 256 antenna ports.
· Option 2: 1024 antenna elements with 128 antenna ports. 
Proposal 4-2-7:
· The beam forming losses of common control channel in 5G NR can be 6dB or 3dB.
· The beam forming losses of common control channel in 6G NR can be 13.27dB or 10.27dB.
Proposal 4-2-8:
The penetrations loss function should refer to TR38.901 to accommodate different carrier frequencies. 
The high penetration loss function plus 6.25dB propagation loss within the indoor scenario can be considered for the calculation of penetration loss margin. 
Proposal 4-2-9: Both data traffic and voice over 6GR should be considered for the coverage evaluations. 
Proposal 4-2-10:1Mbps for uplink and 10 Mbps for DL can be considered as a starting point for the coverage evaluations. 
Proposal 4-3-1: If it is considered to achieve a similar coverage and similar performance for both data channel and common control channels for 7GHz 6GR, data channel and common control channels both in uplink and downlink should be enhanced. 
Proposal 4-3-2:When Msg3 in 5G NR in either 3.5GHz or 2.6GHz is considered as reference for the coverage of initial access, both uplink and downlink channels need enhancement for coverage.
Observation 4-3-1:
If it is considered 2.6GHz 5GNR as baseline, to achieve a similar coverage range and performance for both data channel and common control channels, additional enhancements are required for both DL and UL.
· Additional 6dB would be required for UL data channel
· Additional 13.27dB would be required for UL common control channel.
· Additional 9dB would be required for DL data channel
· Additional 16.27dB would be required for DL common control channel.
Observation 4-3-2:
Considered 2.6GHz 5GNR as baseline, to achieve a similar coverage range and performance for both data channel and common control channels, if 1024 antenna elements and 8 common control beams are assumed at base station, additional enhancements are required for both DL and UL.
· Additional 9dB would be required for UL data channel
· Additional 16.27dB would be required for UL common control channel.
· Additional 12dB would be required for DL data channel
· Additional 19.27dB would be required for DL common control channel.
Observation 4-3-3:
If it is considered 3.5GHz 5GNR as baseline, to achieve a similar coverage range and performance for both data channel and common control channels, additional enhancements are required for both DL and UL.
· Additional 1dB would be required for UL data channel
· Additional 8.27dB would be required for UL common control channel.
· Additional 4dB would be required for DL data channel
· Additional 11dB would be required for DL common control channel.
Observation 4-3-4:
Considered 3.5GHz 5GNR as baseline, to achieve a similar coverage range and performance for both data channel and common control channels, if 1024 antenna elements and 8 common control beams are assumed at base station side, additional enhancements would be required for both DL and UL.
· Additional 4dB would be required for UL data channel
· Additional 11.27dB would be required for UL common control channel.
· Additional 7dB would be required for DL data channel
· Additional 14dB would be required for DL common control channel.
Observation 4-3-5:
When 30dBm/MHz, 2048 antenna elements and 16 beams for common control channels are assumed for 6GR, the coverage enhancements compared with 2.6GHz Msg3 would be as follows,
· Additional 13.27dB is required for Msg3 in 6GR.
· Additional 11dB is required for PRACH format 0 in 6GR.
· Additional 13.27dB is required for PUCCH format 1 in 6GR.
· Additional 15dB is required for PUCCH format 3 11bits in 6GR.
· Additional 17dB is required for PUCCH format 3 22bits in 6GR.
· 3 dB is required for PBCH with 4 combinations within 80ms
· 6dB is required for PDCCH 40bits with 16 beams
· 6dB is required for PDCCH 29bits for Msg2 with 16 beams
Observation 4-3-6:
When 30dBm/MHz, 1024 antenna elements and 8 beams for common control channels are assumed for 6GR, the coverage enhancements compared with 2.6GHz Msg3 would be as follows,
· Additional 16.27dB is required for Msg3 in 6GR.
· Additional 14dB is required for PRACH format 0 in 6GR.
· Additional 16.27dB is required for PUCCH format 1 in 6GR.
· Additional 18dB is required for PUCCH format 3 11bits in 6GR.
· Additional 20dB is required for PUCCH format 3 22bits in 6GR.
· 6 dB is required for PBCH with 4 combinations within 80ms
· 9dB is required for PDCCH 40bits with 8 beams
· 9dB is required for PDCCH 29bits for Msg2 with 8 beams
Observation 4-3-7:
When 30dBm/MHz, 2048 antenna elements and 16 beams for common control channels are assumed for 6GR (7GHz), the coverage enhancements compared with 3.5GHz Msg3 would be as follows,
· Additional 8.27dB is required for Msg3 in 6GR.
· Additional 6dB is required for PRACH format 0 in 6GR.
· Additional 8.27dB is required for PUCCH format 1 in 6GR.
· Additional 10dB is required for PUCCH format 3 11bits in 6GR.
· Additional 12dB is required for PUCCH format 3 22bits in 6GR.
· 0 dB is required for PBCH with 4 combinations within 80ms
· 3dB is required for PDCCH 40bits with 16 beams
· 3dB is required for PDCCH 29bits for Msg2 with 16 beams
Observation 4-3-8:
When 30dBm/MHz, 1024 antenna elements and 8 beams for common control channels are assumed for 6GR(7GHz), the coverage enhancements compared with 3.5GHz Msg3 would be as follows,
· Additional 11.27dB is required for Msg3 in 6GR.
· Additional 9dB is required for PRACH format 0 in 6GR.
· Additional 11.27dB is required for PUCCH format 1 in 6GR.
· Additional 13dB is required for PUCCH format 3 11bits in 6GR.
· Additional 15dB is required for PUCCH format 3 22bits in 6GR.
· 3 dB is required for PBCH with 4 combinations within 80ms
· 6dB is required for PDCCH 40bits with 8 beams
· 6dB is required for PDCCH 29bits for Msg2 with 8 beams

	Ericsson
	Proposal 20	RAN1 provides the following input to RAN: Consider methodology for setting an overall coverage requirement based on MaxCL calculated according to the template in Table 7.10.1-1 in TR 38.913 for both DL and UL.
Proposal 21	RAN1 provides the following input to RAN: Consider MaxCL = 143 dB for “normal coverage” target for both 2 and 1 UE Rx antennas corresponding to the following data rates. At this MaxCL, it is assumed that the relevant DL and UL control channels perform adequately. 
[image: ]
Proposal 22	RAN1 provides the following input to RAN: Consider MaxCL = 153 dB for “extended coverage” target for both 2 and 1 UE Rx antennas corresponding to the following data rates. At this MaxCL, it is assumed that the relevant DL and UL control channels perform adequately.
[image: ]

	ETRI
	Proposal 6: For overall coverage, it is proposed that:
· Enhancement techniques be included as a baseline feature from 6G Day-1, building on those introduced in 5G NR
· Detailed discussions be postponed until after the RAN plenary has determined on coverage targets and device types, and once the design of 6GR signals and channels has been started

	Fraunhofer IIS, Fraunhofer HHI
	[bookmark: _Toc205977448]Observation 3: While people spend most of their time indoors and a lot of mobile data in 3GPP systems are used indoors, it is often overlooked how poor indoor coverage can be.
[bookmark: _Toc205977449]Observation 4: With higher frequency ranges and data rates, it becomes less feasible to serve indoor users with outdoor deployments. Hence, indoor deployments also need to be considered.
[bookmark: _Hlk220590167]Proposal 4: 3GPP shall study how to foster indoor deployments while leveraging existing indoor wireless systems, including non-3GPP.

	Futurewei
	Proposal 12: For 6GR upper midband in at least around 7 GHz based on existing 5G mid-band site grid:
· The coverage range (distance in meters) is the most direct metric for coverage analysis.
· One single value in MCL/MIL/MPL as a general coverage requirement may not be sufficient, though MPL may be the most direct among the three quantities.
· Certain frequency-specific conditions (e.g., antenna panel gain, pathloss equation, penetration margin, etc.) need to be provided or fixed for coverage analysis.

	Honor
	Proposal 12: Enhanced coverage should be supported in 6G first release.

	Huawei, HiSilicon
	Observation 1: For initial access, if the maximum number of SSB beam is not increased, the coverage gap for common channels cannot be compensated only by beamforming gain introduced by large-scale BS antenna array due to the wide beam used for common channels.
Observation 2: Around 2.7 dB larger coverage gap required by 7.125GHz vs.2.5GHz than 8.4GHz vs. 3.3GHz.
Observation 3: For 6GR co-site deployment scenario, the coverage gaps based on NR design are about 10.6 dB for PUSCH, 7.6 dB for PDSCH, 13.6 dB for common DL channels and 16.6 dB for common UL channels involved in idle mode and random access procedure.
Observation 4: There are large coverage gaps in ~7GHz band when co-site deployed with 5G mid-band.
Proposal 2: 6GR system design should be scalable to accommodate a range of deployed 5G mid-band spectrum, e.g., 3.3&2.5 GHz, deployed in mid-band, and the range of 6G spectrum of around 7GHz, e.g. 8.4&7.125 GHz. For coverage target evaluation, the following two pairs of low-high carrier frequencies should be used
· Carrier frequency pair#1: 3.3 GHz is used as 5G carrier frequency while 8.4 GHz as 6G carrier frequency
· Carrier frequency pair#2: 2.5 GHz is used as 5G carrier frequency while 7.1 GHz as 6G carrier frequency
[bookmark: _Ref220579934]Proposal 3: For RAN1, the coverage gaps of NR initial access channels/signals at ~7 GHz (e.g. 7.125GHz, 8.4GHz) relative to a 5G NR mid-band reference (e.g., Msg3 at 2.5 GHz, 3.3GHz) should be analyzed to guide the design of 6G initial access channels/signals to close these gaps.
Proposal 4: RAN1 to adopt the Candidate 1 link budget template in R1-2509615 to evaluate the coverage gap for ~ 7 GHz, and to use MPL for coverage comparison between ~7 GHz and 5G NR mid-band reference.
· A channel/signal at 6G frequency has the same coverage as a reference channel at 5G frequency only if the MPL value of the 6G channel/signal is no less than the sum of the MPL value of the reference5G channel and the pathloss difference of two frequencies.
Proposal 5: Non-ideal factors should be taken into account for coverage evaluation, at least including.
· Coverage margin for handover in mobility scenario (e.g. 3 dB)
· Coverage margin for Msg3 PUSCH retransmission used in NR mid-band
Proposal 6: For evaluation of the coverage of Msg3 PUSCH in the reference 5G mid-band, adopt Table 7 as the starting point for Msg3 PUSCH coverage evaluations assumptions. 
	Parameters
	Values

	Channel model
	CDLB

	UE speed
	3km/h

	Number of Rx antennas for CDL channel
	mid-band: 64
 ~7GHz: 128

	Frequency hopping
	w/o frequency hopping

	Number of UE transmit chains
	1

	Number of DMRS symbol
	3

	PUSCH duration	
	14 OS

	Number of PRBs
	2

	TBS
	56 bits

	Number of receiving beams
	32


Proposal 7: RAN1 to summarize coverage gaps analysis between ~7 GHz and 5G NR mid-band reference, starting with channels and signals involved in initial access, and to provide a recommendation on the coverage enhancement target for initial access to RAN plenary.
Proposal 8: The coverage evaluation results in Table 3 to 6 are used to guide 6GR physical channels/signals design during initial access and random access. 
· Additional coverage margin can be further discussed and accounted.

	KT
	Proposal 8: RAN1 to study coverage enhancement for 6GR by identifying Day-1 targets and applying both reused NR techniques (e.g., repetitions, TBoMS, joint channel estimation) and new approaches such as cross-slot scheduling.

	Lenovo
	Observation 1: In a co-sited deployment, a 7.5 GHz site with 768 antenna elements can provide similar Msg3 coverage to a 3.5 GHz site with 192 antenna elements for MPL values in the range of 147–153 dB and MIL values in the range of 164–170 dB.
[bookmark: _Hlk220398134]Observation 2: For <1 GHz spectrum with 5 MHz device BW at 154 dB MCL, ~0.9 kbps can be achieved in UL with 128 repetitions, and ~43 kbps can be achieved in DL with 20 repetitions.
Observation 3: For ~ 2GHz spectrum with 20 MHz device BW,
· at 154 dB MCL, ~1.4 kbps can be achieved with 512 repetitions, and ~194 kbps can be achieved in DL with 16 repetitions, and
· at 144 dB MCL, ~15 kbps can be achieved with 64 repetitions, and ~1.7 Mbps can be achieved in DL with 2 repetitions
Proposal 4: Coverage enhancement features developed in 5G NR could be as starting point for 6G coverage enhancement study.
Observation 3: To avoid the complexity arising from channel-specific repetition mechanisms in 5G NR, 6G is expected to adopt a unified design for coverage enhancement.

	LGE
	Proposal 21	Define the target coverage for 6G IoT service by clarifying the intended operating bands (e.g., FR1 FDD/[TDD]).
Proposal 22	Define the reference lower‑band (e.g., 3.5 or 4 GHz) when targeting 7 GHz coverage equivalence and study the required schemes (e.g., beamforming or repetition gain).
Proposal 23	For target coverage in NTN, the CNR as defined in TR38.821 is considered as a baseline.  

	MTK
	Proposal 22: Frequencies around 7GHz, around 4GHz and around 700MHz should be considered for potential coverage improvement.
Proposal 23: Discuss the following Observation: 
· 6G deployments in the 7GHz band can re-use existing 5G mid-band and provide at least similar QoS as 5G, by having more TXRUs at the base-station and having low-PAPR waveform. Further data-rate improvements can be achieved with other techniques, such as SBFD, collaborative MIMO, and UL/DL decoupling.
Proposal 24: Discuss the following Observation: 
· A combination of techniques of enhancement techniques, such as low-PAPR waveform, higher power class, collaborative MIMO, and more repetitions, could provide at least 10dB coverage extension in 6G compared to R15 NR in FR1 bands, with exact data rate FFS.
Observation 20: Potential UL coverage enhancement techniques may come from both RAN1 and RAN4.
Proposal 25: RAN1 to work in close alignment with RAN4 for progressing coverage enhancement studies.

	Nokia
	Proposal 7.1: Candidate 1 link budget table is used as part of the analysis of the coverage of 6GR data channels around 7 GHz when re-using same site grid as for 5G mid-band (~3.5 GHz).
Proposal 7.2: Candidate 2 link budget table is used for the analysis of overall coverage target of 6GR (MaxCL).

	NTT DOCOMO
	Proposal 14:
· 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”, MPL in candidate 1 is used for the evaluation metric
Proposal 15:
· 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”, target value(s) of data rate for data channels is 10Mbps for DL and 1Mbps for UL.
Proposal 16:
· 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”,
· It can be emphasized that it is important to have aligned values for parameters related to available pathloss among companies for evaluation
· If it is calculated by parameters on link budget tables, need a good alignment for the parameters that companies assume
· If it is calculated by SLS-like pathloss calculation, around 6.02 dB can be a starting point to compare 3.5GHz and 7GHz (as an example if we consider LoS scenario)
Proposal 17:
· For the RAN1 study of “Enhanced overall coverage, focus on cell-edge performance and UL coverage”, MCL in candidate 1 or MaxCL in candidate 2 is used for the evaluation metric
Proposal 18:
· For the RAN1 study of “Enhanced overall coverage, focus on cell-edge performance and UL coverage”
· Some examples for actual imbalances can be emphasized, e.g., around 10 dB gap between DL PDSCH and UL PUSCH
· For extension of coverage for bottleneck channels, it can be emphasized that it is important to take signals/channels used during initial access into account
Proposal 19:
· According to the above, RAN1 can estimate the following work for evaluating 6GR overall coverage, together with the target to be decided in RAN
· Identify physical signals/channels to evaluate
· Solutions to be applied
· Note: It is preferred to consider wider aspects than link budget performance, such as UL resource efficiency for UL coverage
· Note: For signals/channels related to initial access, given that it needs to be supported for wider range of UEs (ideally all UEs), more careful analysis for solutions would be required, in terms of e.g., complexity

	Nvidia
	Proposal 1: Consider coverage target for basic MBB service in 6G as comparable to 5G, i.e., MaxCL= 143dB with instantaneous DL data rate of 1Mbps and UL data rate of 30kbps.
Proposal 2: Consider enhanced coverage target for 6G for supporting scenarios with extreme coverage, with target MaxCL = (143 + X) dB, for comparable DL and UL instantaneous data rates of 1Mbps and 30kbps respectively, where one candidate value of X = 10dB. 

	OPPO
	Proposal 23: The basic evaluation methodology of coverage performance introduced in NR can be considered for the study of coverage in 6GR, i.e., obtain the baseline performance based on required SINR and link budget template.
Proposal 24: Antenna gain modeling in TR 38.830 can be the start point for the antenna gain modeling study in 6G Coverage.
Proposal 25: At least MPL can be used as the metric for the coverage target(s) identification when considering diverse use cases and device types.
Proposal 26: Support Link budget template from Rel-17 NR coverage enhancement in TR 38.830 (candidate 1) for the determination of link budget template for RAN1 study.
Proposal 27: Considering the value of ‘PLTW’ in case of <6GHz is considered as the fixed value 20dB in TR 38.901, while doesn’t have the consideration of the value for ~7GHz. How to calculate ‘(27) Penetration margin (dB)’ during the comparison of coverage performance between 5G mid-band (~3.5 GHz) and around 7 GHz needs to clarify.
Observation 8: Some scenarios and channels do not have corresponding target for coverage performance.
Observation 9: Not all solutions for improving coverage performance can be used to every channel.
Observation 10: If considering the schemes for improving the coverage performance specified in NR, eMBB under some conditions (e.g. transmission with 32 repetitions, counting based on available slots, and DMRS bundling) could achieve MCL=~146dB / MIL=~ 155dB, MPL=~126dB.
Observation 11: If considering larger number of repetitions and the schemes for improving the coverage performance specified in NR, IoT service under some conditions (e.g. transmission with 128 repetitions, counting based on available slots, and DMRS bundling) could achieve MCL=~152dB / MIL=~ 161dB, MPL=~132dB.
Proposal 28: For the determination of the coverage target, following can be considered.
· MCL (if determined as the metric of coverage target): 
· 146dB for 6G eMBB under the DL data rate of X1 Mbps and an uplink data rate of Y1 Mbps
· 153dB for 6G IoT under the DL data rate of X2 Mbps and an uplink data rate of Y2 Mbps.
· MIL (if determined as the metric of coverage target): 
· 155dB for 6G eMBB under the DL data rate of X1 Mbps and an uplink data rate of Y1 Mbps
· 162dB for 6G IoT under the DL data rate of X2 Mbps and an uplink data rate of Y2 Mbps.
· MPL (if determined as the metric of coverage target): 
· 126dB for 6G eMBB under the DL data rate of X1 Mbps and an uplink data rate of Y1 Mbps
· 133dB for 6G IoT under the DL data rate of X2 Mbps and an uplink data rate of Y2 Mbps.
· FFS the exactly value of X1, X2, Y1, Y2.
Proposal 29: In order to provide enhanced overall coverage compared to 5G, the schemes introduced for coverage enhancement in NR could be the starting point, e.g., repetition for PUCCH / PDCCH / PUSCH / PDSCH / PRACH / MSG3 / MSG5, counting the number of aggregated slots based on available slots, TB processing over multiple slots, DMRS bundling, etc.

	Panasonic
	Proposal 10:  For Overall coverage target, to agree RAN plenary moderator proposal like below. 
- Use MaxCL as metric to define quantitative overall coverage target values
- UL MaxCL = UL Max Tx power - eNB Sensitivity
- DL MaxCL = DL Max Tx power - UE Sensitivity
- Define overall coverage target values for existing bands as:
- For normal/basic coverage, define coverage target as: MaxCL=[143~146dB] @ DL data rate of [1 Mbps] and UL data rate of [30 kbps].
- For extended coverage, define coverage target as: MaxCL=[153-154dB] @ DL data rate of [100kbps] and UL data rate of [3kbps].
- FFS on data rate for UEs with 1Rx.

	Samsung
	Proposal #14.	Rel-21 6GR supports a unified and streamlined repetition behavior for DL/UL channels/signals such as PUSCH, PUCCH, PRACH, SRS and PDSCH, PDCCH.
Proposal #15.	6GR Rel-21 supports repetition for at least PUSCH, PUCCH, PRACH, and PDSCH, PDCCH.
Proposal #16.	6GR Rel-21 supports Available Slot Counting (ASC), DMRS bundling/Joint Channel Estimation (JCE) for PUSCH and PUCCH, and TBoMS features.
Proposal #17.	6GR Rel-21 supports sNB-side SBFD and UL Tx switching for PUSCH as UL coverage/performance enhancement techniques.
Proposal #18.	Study and evaluate low PAPR waveform enhancements, relaxed Tx EVM requirements with AI-based compensation, and enhanced CA power utilization as improved UL coverage/performance techniques for 6GR Rel-21.

	Sharp
	Proposal 4: The link budget template candidate 1 should be utilized to compare the coverage of existing 5G mid-band and 6G deployments in at least around 7 GHz.

	Sony
	Observation 14: The increase in path loss at around 7 GHz compared to around 3.5 GHz can be compensated to a large extent by increasing the number of antenna elements in the BS array.
Observation 15: Devices operating around 7 GHz are expected to support a maximum uplink transmit power of 26 dBm.
Observation 16: Increasing coverage of 6G deployments at 3.5 and 2 GHz is not necessary. Thus, devices operating at 3.5 and 2 GHz should assume a 23 dBm output power as a baseline.
Proposal 8: For 6GR devices operating at around 7GHz, support 26 dBm output power as the baseline. For 6GR devices operating at around 3.5 and 2 GHz, support 23 dBm as baseline 

	Spreadtrum
	Observation 3: In NR, enhanced coverage features had been introduced in different releases, which brought difficulties to widespread commercialization on those enhanced coverage features due to compatibility issue.
Proposal 15: The link budget template candidates 1 and 2 are used to calculate the metric(s) to compare existing 5G mid-band and 6G deployments in at least around 7 GHz, without further update. 
Proposal 16: To design the coverage features, the following key aspects should be considered for 6GR day1:
· Identify the potential bottleneck DL and UL channels during all RRC states for all device types 
· Coverage features in NR can be regarded as a starting point
· Coverage features to meet coverage target should be applicable to all device types

	TCL
	Proposal 4: It is evident that identifying proven technologies for enhancing coverage and incorporating support for them from Day 1 of 6G deployment is essential.

	vivo
	Observation 4: For reusing the existing 5G mid-band site grid for 6G deployments around 7 GHz, both MPL and MCL can reflect the coverage gap between mid-band and 7GHz.
· Assuming same LLS performance for mid-band and 7GHz, i.e., same required SNR, the gap for 7GHz MPL and MCL equals to total path loss difference (including penetration loss) - total antenna gain difference (encompassing all antenna components). 
· Furthermore, 7GHz MCL can also be derived by mid-band MCL with additional offset which equals to total path loss difference (including penetration loss) – antenna gain difference for component 3 & 4.  
Observation 5: For reusing the existing 5G mid-band site grid for 6G deployments around 7 GHz, the 7 GHz band can only use a comparable number of beams with similar beamwidth and beamforming gain to the mid-band, e.g., 8 beams with same beamforming gain as mid-band, despite its larger antenna array scale, due to the overhead restriction of common channel with beam sweeping.
Observation 6: For reusing the existing 5G mid-band site grid for 6G deployments around 7 GHz, with the same number of beams, the coverage gap of Msg3 PUSCH between the mid-band and 7 GHz ranges from 7 dB~10.8 dB, whereas the 7 GHz DL channels have sufficient coverage headroom thanks to ample SNR margin and a substantially higher PSD compared with the mid-band Msg3 PUSCH.
Observation 7: For reusing the existing 5G mid-band site grid for 6G deployments around 7 GHz, at least assumption on TDD configuration should be firstly determined for data channel coverage evaluation.
Observation 8: For reusing the existing 5G mid-band site grid for 6G deployments around 7 GHz, the coverage gap for data channel is much smaller than initial access channel, due to full utilization of beamforming gains enabled by the larger antenna array scale in the 7 GHz band, wherein the gap is -3.3 dB ~ 0.5dB for UL depending on the penetration loss probability.
Observation 9: For 5G/6G deployment in the same band, MCL or MaxCL provides a sufficiently simple means of reflecting consistent coverage performance between the two systems.
· If MaxCL is used as metric, single target value can be universally applied to all frequency bands, except data rate considering different duplex mode. 
· If MCL is used as metric, target value varies with frequency band. One or two representative bands suffice to indicate the overall 6G coverage performance. 
Observation 10: The 20 dB coverage extension over the normal coverage bottleneck channel supported by NB-IoT/MTC is not a suitable option for 6G IoT, which leads to extremely low spectrum efficiency and a low data rate that fails to meet the requirements of diverse IoT services.
Observation 11: MCL can serve as unified metric and methodology for 6G coverage study, applicable to both reusing 5G mid-band site grid for 6G deployment around 7GHz and 5G/6G deployment in the same band scenarios, as well as coverage extension for IoT device in corresponding deployed frequency band.
Proposal 2: For reusing the existing 5G mid-band site grid for 6G deployments around 7 GHz, to evaluate coverage for initial access channel, RAN1 to first align following parameters as baseline, which would affect the conclusion on whether a coverage gap exists in the 7GHz band
· Power relevant parameters: DL PSD and UL Tx power 
· Beamforming relevant parameter: antenna configuration, antenna gain correction factors, number of common beams 
· Pathloss relevant parameter: penetration loss 
Proposal 3: For reusing the existing 5G mid-band site grid for 6G deployments around 7 GHz, to evaluate coverage for data channel, RAN1 to first set target data rates with a given TDD configuration.
· DL 10Mbps and UL 1Mbps can be the baseline to identify coverage gap/margin for mid-band and 7GHz.
· FFS potential adjustment of data rate at the cell range determined by mid-band Msg3 PUSCH or mid-band PUSCH transmission with 1Mbps data rate.    
Proposal 4: For scenario of 5G/6G deployment in the same band, same coverage as NR should be the minimum target, and with potential enhancement to achieve 2x data rate across the whole cell coverage
· For the minimum target, exclude MPL and MIL as metric 
· If MaxCL is used as metric, determine single target MaxCL value for initial access channels and data channels applicable to all frequency bands
· At this MaxCL, FFS single set of DL/UL data rate assuming FDD as reference duplex mode or two sets for FDD/TDD (a specific DL/UL configuration for TDD needs to be determined)  
· If MCL is used as metric, determine target MCL value for initial access channels and data channels and data rate for one or two representative bands, e.g., 700MHz and 3.5GHz. 
· FFS reference antenna configuration for each representative band.    
Proposal 5: Consider a coverage extension over of approximately 10 dB for 6G IoT as a favourable trade-off to satisfy the needs of practical IoT services while minimize the impact of eMBB services.
· FFS the achievable data rate, which is roughly 1/10 of eMBB data rate with additional scaling factor, determined by the number of Rx and antenna efficiency loss. 
· Note: Common channels can achieve this coverage target regardless of device type. 
Proposal 6: Adopt MCL as the unified link budget metric for 6G coverage studies for all scenarios.
Proposal 7: Study 6GR native coverage techniques considering following aspects:
· Study techniques to ensure same coverage for NR and 6GR, i.e., same data rate for cell-edge, when reusing existing NR mid-band (~3.5GHz) site grid for 6GR deployments @~7Hz. 
· Study techniques to ensure that 6GR can provide [2x] data rate boost compared to NR deployed at same frequency band, for cell-edge and non-cell edge areas. 
· Study techniques to ensure 6GR coverage extension of 10 dB MCL with no less than [1.5] kbps cell-edge data rate. 
· •	The techniques considered for coverage improvement for both control and data channels shall be applicable for all device types.

	Vodafone, Deutsche Telekom, Orange, Bouygues Telecom, Telecom Italia, British Telecom
	Observation 1: From trials in 90MHz carrier on n78 in dense urban environment, cell edge throughput of 100Mb/s in the downlink and 10Mb/s in the uplink are obtained for a single UE in the cell. 
Proposal 1: Modify the RAN1#123 agreement to reflect outcome from RAN#110:
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 to same coverage to 5G mid-band”
Proposal 2: From RAN1 perspective, for collocated 5G mid-band (~3.5 GHz) and 6G deployments around 7GHz:
· Same coverage for initial access implies that a UE that can access the 5G network can access the 6G network at the same location
· Same coverage should imply that a UE can reach the same data rate per MHz (spectral efficiency) in 5G and 6G at the same location
Proposal 3:
For the RAN1 study of “Re-use of existing 5G mid-band (~3.5 GHz) site grid for 6G deployments in at least around 7 GHz and targeting comparable to same coverage to 5G mid-band”:
· Spectrum efficiency, latency and energy efficiency aspects should be captured for this part of the study.
· If repetitions are used to achieve the same coverage for initial access as 5G mid-band in deployments around 7 GHz the required number of repetitions should be explicitly mentioned.
Proposal 4: For the RAN1 study of “Re-use of existing 5G mid-band (~3.5 GHz) site grid for 6G deployments in at least around 7 GHz and targeting comparable to same coverage to 5G mid-band”:
· Reuse target value(s) of data rate for data channels (eMBB) from TR 38.830 relative to 5G mid-band (~3.5GHz) as a lower bound:
· Urban scenario: DL 10Mbps, UL 1Mbps
· Rural scenario: DL 1Mbps, UL 100kbps
· Suburban scenario: DL FFS, UL FFS
· Use the following target value(s) of data rate for data channels (eMBB) relative to 5G mid-band (~3.5GHz) for 100 MHz bandwidth as an upper bound:
· Urban scenario: DL 100Mbps DL, UL 10Mbps
· Suburban scenario: DL FFS, UL FFS  
Proposal 5: For the RAN1 study of “Re-use of existing 5G mid-band (~3.5 GHz) site grid for 6G deployments in at least around 7 GHz and targeting comparable to same coverage to 5G mid-band”
· Minimum of four Rx antenna ports is assumed for UEs operating in frequencies around 7GHz 
Proposal 6: For the RAN1 study of “Re-use of existing 5G mid-band (~3.5 GHz) site grid for 6G deployments in at least around 7 GHz and targeting comparable to same coverage to 5G mid-band”
· During initial access/random access, 6GR should assume same format, payload and size for messages exchanged in these procedures, unless indicated otherwise by RAN2/SA2

	ZTE
	Proposal 5-1: The alignment on the assumption, e.g., listed in Table 5-1, should be considered before further analysis on the link budget.
Table 5-1 Aligned assumptions for link budget calculation
	Items
	Assumptions

	Channel model
	Uma or Umi

	Penetration loss model
	High-loss model or low-loss model

	UE transmit power
	23dB for both mid-band and 7GHz or 26 dBm for 7GHz

	BS Power Spectrum Density(dBm/MHz)
	33 dBm/MHz as NR for both mid-band and 7GHz

	Transmit/receive chains modeled in LLS for required SNR
	1T4R or 2T4R


[bookmark: OLE_LINK7]Proposal 5-2: Aspects related to coverage should be considered as one essential factors in the design of 6GR.
[bookmark: OLE_LINK3][bookmark: OLE_LINK4]Proposal 5-3: To enable native support of coverage enhancements in 6GR, the following principle should be considered for the design of relevant topics in corresponding agenda items.
· Unified repetition solution across multiple channels, e.g., at least during initial access.
· Enhancements on PUSCH repetition for low-latency as well as transmission performance.
· MIMO technology along with other topology related mechanisms
· Low PAPR waveform and modulation, along with other power domain enhancement



Discussion
At RAN1#123, the following agreement was reached:
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”,
· 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.
At RAN#110, the following agreement on coverage target was reached:
Agreement
6GR aims to re-use existing 5G mid-band (~3.5 GHz) site grid for 6G deployments in at least around 7 GHz and targeting 
•	Same coverage (as 5G mid-band) for initial access
•	Comparable to same (as 5G mid-band) coverage for data channels with same data rate
The email discussion for collecting companies’ inputs of link budget evaluation was summarized in R1-2601181 and 15 companies provided evaluations results. Based on companies’ input, it can be observed that the link budget evaluation results are divergent. To identify the reason behind, the performance for the bottleneck channel, Msg3 in NR mid-band for UMa O2I scenario (Candidate1_UMa - O2I) are further compared as show in the table below. Therefore, it was proposed to align the parameters for the link budget calculation as much as possible. 
In particular, companies used different parameters in the link budget for the bottleneck channel, i.e., Msg3 PUSCH in 5G mid-band. The following table provides a summary of companies’ assumptions and FL recommendation. 
	System configuration
	FL recommendation
	Summary of companies’ input

	Channel for evaluation
	Msg3 PUSCH
	Aligned among companies

	Scenarios and Carrier frequency (GHz)
	FFS
	4GHz: NTT DOCOMO, [Ericsson], ZTE, Nokia, Sharp, Samsung, OPPO, Spreadtrum,
3.5GHz: CATT, CMCC, vivo, Xiaomi
2.6GHz: CATT, CMCC, vivo, Xiaomi, ZTE
3.3GHz: Huawei
3.4GHz: China Telecom
2.5GHz: Huawei

	BS antenna heights (m)
	25m for Urban macro, 35m for sub-urban macro
	Aligned among companies

	UT antenna heights (m)
	TR38.901 UMa Table 7.2-1, SMa Table 7.2-5
	Aligned among companies

	Cell area reliability (%)
	90% 
	90%: NTT DOCOMO, vivo, CMCC, CATT, Xiaomi, Samsung, OPPO, Spreadtrum, China Telecom, Nokia, Sharp, Ericsson, ZTE	
95%: Huawei

	Lognormal shadow fading std deviation (dB)
	6 (Refer to the row of UMa NLOS in Table 7.2-1 of TR 38.901 
	7: vivo, CMCC, Xiaomi, Samsung, OPPO, Spreadtrum, China Telecom, Sharp
6: CATT, Huawei

	Tx Diversity
	
	N/A

	Number of SSB
	8 (Refer to the max number of SSB for mid-band in TS 38.213)
	8: Huawei, Sharp
7: China Telecom

	Transmitter
	

	(1) Number of transmit antenna elements
	1
	1: NTT DOCOMO, vivo, CMCC, CATT, Xiaomi, Samsung, OPPO, Spreadtrum, Huawei, China Telecom, Nokia, Sharp, Ericsson,	
2: ZTE

	(2) Number of transmit TxRUs
Note: this row is void (left empty) for uplink
	
	

	(2a) Number of transmit chains modelled in LLS
	1
	Aligned among companies

	(3) Total transmit power (dBm) 
Note: total transmit power for system bandwidth 
	23
	23dBm: NTT DOCOMO, vivo, Xiaomi, Samsung, OPPO, Spreadtrum, Huawei, China Telecom, Nokia, Sharp, Ericsson, ZTE (2.6GHz)
26dBm: ZTE (3.5GHz), CMCC, CATT

	(3a) System bandwidth for downlink, or occupied bandwidth for uplink (Hz)
	720000
	Aligned among companies

	(3b) Power Spectrum Density = (3) - 10 log( (3a) / 1000000 )  (dBm/MHz) 
Note: no PSD constraint for uplink
	
	

	(3c) Bandwidth used for the evaluated channel (Hz)
Note: (3c) is identical to the number of PRBs assigned to the channel evaluated.
For uplink, (3a) = (3c)
	
	23dBm: NTT DOCOMO, vivo, Xiaomi, Samsung, OPPO, Spreadtrum, Huawei, China Telecom, Nokia, Sharp, Ericsson, ZTE (2.6GHz)
26dBm: ZTE (3.5GHz), CMCC, CATT

	(3bis) Total transmit power for occupied bandwidth    = (3b) + 10 log ((3c) /1000000) (dBm)
	
	

	(4) Total antenna gain at antenna gain component 3 & antenna gain component 4 of transmitter = (4a) – (4b) (dB)
	0
	0: NTT DOCOMO, vivo, CMCC, CATT, Xiaomi, Samsung, OPPO, Spreadtrum, Huawei, China Telecom, Nokia, Sharp, Ericsson	
3.01: ZTE

	(4a) Antenna gain at antenna gain component 3 & antenna gain component 4 of transmitter
= (4c) + 10 log ((1) / (2)) (dB) for downlink, and
= (4c) + 10 log ((1) / (2a)) (dB) for uplink
	0
	0: NTT DOCOMO, vivo, CMCC, CATT, Xiaomi, Samsung, OPPO, Spreadtrum, Huawei, China Telecom, Nokia, Sharp, Ericsson
3.01: ZTE

	(4b) Antenna gain correction factor at antenna gain component 3 & antenna gain component 4 of transmitter (dB)
	0
	0: NTT DOCOMO, vivo, CMCC, CATT, Xiaomi, Samsung, OPPO, Spreadtrum, Huawei, China Telecom, Nokia, Sharp, Ericsson
3.01: ZTE

	(4c) Gain of antenna element (dBi) 
	0
	Aligned among companies

	(5) Total antenna gain at antenna gain component 2 of transmitter = (5a) - (5b) (dB)
Note: zero for uplink
	0
	Aligned among companies

	(5a) Antenna gain at antenna gain component 2 of transmitter = 10 log((2)/(2a)) (dB)
Note: zero for uplink
	0
	Aligned among companies

	(5b) Antenna gain correction factor at antenna gain component 2 of transmitter (dB)
Note: zero for uplink
	0
	Aligned among companies

	(8) Cable, connector, combiner, body losses, etc. (enumerate sources) (dB) (feeder loss must be included for and only for downlink)
	0
	1: NTT DOCOMO, vivo, CMCC, CATT, Xiaomi, Samsung, OPPO, Spreadtrum, China Telecom, Nokia, Sharp, Ericsson, ZTE	
0: Huawei

	(9) EIRP = (3bis) + (4) + (5) – (8) dBm
	
	

	Receiver
	

	(10) Number of receive antenna elements
	192
	192: NTT DOCOMO, vivo, CMCC, CATT, Xiaomi, Samsung, OPPO, Spreadtrum, Huawei, China Telecom, Nokia, Sharp, ZTE
128: Ericsson

	(10a) Number of receive TxRUs
Note: this row is void (empty) for downlink
	64
	64: NTT DOCOMO, vivo, CMCC, CATT, Xiaomi, Samsung, OPPO, Spreadtrum, Huawei, China Telecom, Nokia, Sharp, ZTE
32: Ericsson

	(10b) Number of receive chains modelled in LLS
	Reported by companies
	4: NTT DOCOMO, CMCC, CATT, Xiaomi, Samsung, Spreadtrum, Nokia, Sharp, ZTE, Ericsson
2: vivo, OPPO, China Telecom
64: Huawei

	(11) Total antenna gain at antenna gain component 3 & antenna gain component 4 of receiver = (11a) - (11b) (dB) 
	
	

	(11a) Antenna gain at antenna gain component 3 & antenna gain component 4 of receiver 
= (11c) + 10 log ((10)/(10a)) (dB) for uplink
 = (11c) + 10 log ((10)/(10b)) (dB) for downlink
	
	

	(11b) Antenna gain correction factor at antenna gain component 3 & antenna gain component 4 of receiver (dB)
	0
	

	(11c) Gain of antenna element (dBi)
	8
	8: CMCC, CATT, Xiaomi, Samsung, , Nokia, Sharp, ZTE, Ericsson, vivo, OPPO, China Telecom
4: NTT DOCOMO, Spreadtrum

	(11bis) Total antenna gain at antenna gain component 2 of receiver = (11bis-a) - (11bis-b) (dB)
Note: zero for downlink
	
	

	(11bis-a) Antenna gain at antenna gain component 2 of receiver = 10 log((10a)/(10b)) (dB)
Note: zero for downlink
	
	

	(11bis-b) Antenna gain correction factor at antenna gain component 2 of receiver (dB)
Note:  zero for downlink
	Reported by companies
	0: CATT, Xiaomi, Samsung, , Nokia, Sharp, ZTE, vivo, OPPO, China Telecom, NTT DOCOMO, Spreadtrum
6: CMCC
2.95: ZTE
10.77: Nokia
4.6: Ericsson

	(12) Cable, connector, combiner, body losses, etc. (enumerate sources) (dB) (feeder loss must be included for and only for uplink)
	3
	3: NTT DOCOMO, vivo, CMCC, CATT, Xiaomi, Samsung, OPPO, Spreadtrum, Huawei, China Telecom, Nokia, Sharp, ZTE
0: Ericsson

	(13) Receiver noise figure (dB)
	5
	5: NTT DOCOMO, vivo, CMCC, CATT, Xiaomi, Samsung, OPPO, Spreadtrum, China Telecom, Nokia, Sharp, Ericsson, ZTE	
3.5: Huawei

	(14) Thermal noise density (dBm/Hz)
	-174
	Aligned among companies

	(15) Receiver interference density (dBm/Hz) 
	FFS
	NTT DOCOMO: -172.00
vivo, CMCC, Xiaomi, OPPO, ZTE, Nokia: -165.70
CATT: -164.03
Samsung, Spreadtrum: -172.00
Huawei: -168.70, -167.90 
Sharp: -169.30
Ericsson: -172.6

	(16) Total noise plus interference density        = 10 log (10^(( (13) + (14))/10) + 10^((15)/10))    (dBm/Hz)
	
	

	(18) Effective noise power = (16) + 10 log ((3c)) (dBm)
	
	

	(19) Required SNR (dB)
	
	

	(20) Receiver implementation margin (dB)
	2
	

	(21) H-ARQ gain (dB)
Note: Only applicable if HARQ is not considered in LLS
	
	

	(22) Receiver sensitivity = (18) + (19) + (20) – (21) (dBm)
	
	

	(22bis) MCL = (3bis) – (22) + (5) + (11bis)   (dB)
	
	

	(23) Hardware link budget, a.k.a. MIL = (9) + (11) + (11bis) − (12) − (22) (dB)
Note: MIL can also be derived by (22bis) + (4) – (8) + (11) − (12)
	
	

	Calculation of available pathloss
	

	(25) Shadow fading margin (function of the cell area reliability and lognormal shadow fading std deviation) (dB)
	calculated by companies with the aforementioned parameters
	

	(26) BS selection/macro-diversity gain (dB)
	0
	0: NTT DOCOMO, vivo, CMCC, CATT, Xiaomi, Samsung, OPPO, Spreadtrum, Huawei, China Telecom, Nokia, Sharp, ZTE
4.3: Ericsson

	(27) Penetration margin (dB)
	Value based on High-loss Model [Table 7.4.3-2 in TR 38.901]
	18.51~33.7493

	(28) Other gains (dB) (if any please specify)
	0
	Aligned among companies

	(29) Available path loss = (23) – (25) + (26) – (27) + (28) (dB)
	
	

	Range/coverage efficiency calculation
	

	FFS: (30) Maximum range (based on (29) and according to the system configuration section of the link budget) (m)
	
	











First round discussion
FL proposal #6: 
For the RAN1 study of “Re-use of existing 5G mid-band (~3.5 GHz) site grid for 6G deployments in at least around 7 GHz and targeting comparable to same coverage to 5G mid-band”, 
· For the link budget evaluation for coverage gap identification in around 7 GHz
· For initial access, Rel-15 NR signals/channels during initial access are used as benchmark


FL proposal #1: 
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”, the following assumptions are assumed for link budget template candidates 1 for Msg3 PUSCH in 5G mid-band
	System configuration

	Channel for evaluation
	Msg3 PUSCH

	Scenarios and Carrier frequency (GHz)
	FFS

	BS antenna heights (m)
	25m for Urban macro, 35m for sub-urban macro

	UT antenna heights (m)
	TR38.901 UMa Table 7.2-1, SMa Table 7.2-5

	Cell area reliability (%)
	90% 

	[bookmark: OLE_LINK2]Lognormal shadow fading std deviation (dB)
	6 (Refer to the row of UMa NLOS in Table 7.4.1-1 of TR 38.901 

	Tx Diversity
	

	Number of SSB
	8 (Refer to the max number of SSB for mid-band in TS 38.213)

	Transmitter

	(1) Number of transmit antenna elements
	1

	(2) Number of transmit TxRUs
Note: this row is void (left empty) for uplink
	

	(2a) Number of transmit chains modelled in LLS
	1

	(3) Total transmit power (dBm) 
Note: total transmit power for system bandwidth 
	23

	(3a) System bandwidth for downlink, or occupied bandwidth for uplink (Hz)
	720000

	(3b) Power Spectrum Density = (3) - 10 log( (3a) / 1000000 )  (dBm/MHz) 
Note: no PSD constraint for uplink
	

	(3c) Bandwidth used for the evaluated channel (Hz)
Note: (3c) is identical to the number of PRBs assigned to the channel evaluated.
For uplink, (3a) = (3c)
	

	(3bis) Total transmit power for occupied bandwidth    = (3b) + 10 log ((3c) /1000000) (dBm)
	

	(4) Total antenna gain at antenna gain component 3 & antenna gain component 4 of transmitter = (4a) – (4b) (dB)
	0

	(4a) Antenna gain at antenna gain component 3 & antenna gain component 4 of transmitter
= (4c) + 10 log ((1) / (2)) (dB) for downlink, and
= (4c) + 10 log ((1) / (2a)) (dB) for uplink
	0

	(4b) Antenna gain correction factor at antenna gain component 3 & antenna gain component 4 of transmitter (dB)
	0

	(4c) Gain of antenna element (dBi) 
	0

	(5) Total antenna gain at antenna gain component 2 of transmitter = (5a) - (5b) (dB)
Note: zero for uplink
	0

	(5a) Antenna gain at antenna gain component 2 of transmitter = 10 log((2)/(2a)) (dB)
Note: zero for uplink
	0

	(5b) Antenna gain correction factor at antenna gain component 2 of transmitter (dB)
Note: zero for uplink
	0

	(8) Cable, connector, combiner, body losses, etc. (enumerate sources) (dB) (feeder loss must be included for and only for downlink)
	0

	(9) EIRP = (3bis) + (4) + (5) – (8) dBm
	

	Receiver

	(10) Number of receive antenna elements
	192

	(10a) Number of receive TxRUs
Note: this row is void (empty) for downlink
	64

	(10b) Number of receive chains modelled in LLS
	Reported by companies

	(11) Total antenna gain at antenna gain component 3 & antenna gain component 4 of receiver = (11a) - (11b) (dB) 
	

	(11a) Antenna gain at antenna gain component 3 & antenna gain component 4 of receiver 
= (11c) + 10 log ((10)/(10a)) (dB) for uplink
 = (11c) + 10 log ((10)/(10b)) (dB) for downlink
	

	(11b) Antenna gain correction factor at antenna gain component 3 & antenna gain component 4 of receiver (dB)
	0, 
FFS: other values (same values used for NR midband and ~7GHz)

	(11c) Gain of antenna element (dBi)
	8

	(11bis) Total antenna gain at antenna gain component 2 of receiver = (11bis-a) - (11bis-b) (dB)
Note: zero for downlink
	

	(11bis-a) Antenna gain at antenna gain component 2 of receiver = 10 log((10a)/(10b)) (dB)
Note: zero for downlink
	

	(11bis-b) Antenna gain correction factor at antenna gain component 2 of receiver (dB)
Note:  zero for downlink
	Reported by companies

	(12) Cable, connector, combiner, body losses, etc. (enumerate sources) (dB) (feeder loss must be included for and only for uplink)
	3

	(13) Receiver noise figure (dB)
	5

	(14) Thermal noise density (dBm/Hz)
	-174

	(15) Receiver interference density (dBm/Hz) 
	FFS

	(16) Total noise plus interference density        = 10 log (10^(( (13) + (14))/10) + 10^((15)/10))    (dBm/Hz)
	

	(18) Effective noise power = (16) + 10 log ((3c)) (dBm)
	

	(19) Required SNR (dB)
	

	(20) Receiver implementation margin (dB)
	2 (same values used for NR midband and ~7GHz)

	(21) H-ARQ gain (dB)
Note: Only applicable if HARQ is not considered in LLS
	

	(22) Receiver sensitivity = (18) + (19) + (20) – (21) (dBm)
	

	(22bis) MCL = (3bis) – (22) + (5) + (11bis)   (dB)
	

	(23) Hardware link budget, a.k.a. MIL = (9) + (11) + (11bis) − (12) − (22) (dB)
Note: MIL can also be derived by (22bis) + (4) – (8) + (11) − (12)
	

	Calculation of available pathloss

	(25) Shadow fading margin (function of the cell area reliability and lognormal shadow fading std deviation) (dB)
	calculated by companies with the aforementioned parameters

	(26) BS selection/macro-diversity gain (dB)
	0

	(27) Penetration margin (dB)
	Value based on High-loss Model [Table 7.4.3-2 in TR 38.901]

	(28) Other gains (dB) (if any please specify)
	0

	(29) Available path loss = (23) – (25) + (26) – (27) + (28) (dB)
	

	Range/coverage efficiency calculation

	FFS: (30) Maximum range (based on (29) and according to the system configuration section of the link budget) (m)
	



Companies are invited to provide comments on the above proposal. 
	Company
	Comments

	DOCOMO
	Generally OK. To clarify the intention of On (27), will we use High-loss Model [Table 7.4.3-2 in TR 38.901] for calculating the penetration loss, but companies can still add some margin on top of the loss? Or, do we just use the penetration loss for the value of (27)?

	Sharp 
	SF std deviation should be 7 dB according to Table 7.4.3-3 of TR38.901, for O2I scenarios. 
(8) Cable loss should be 1 dB. The UE-side impairment should be considered. 

	CATT
	Support aligning parameters and assumptions first.
Regarding (11bis-b) Antenna gain correction factor at antenna gain component 2 of receiver (dB), the current assumptions across different companies are too divergent. Better to align.

	MTK
	Generally support but wondering whether we can reuse some table values from agenda 10.1 (Evaluation assumptions).

	Xiaomi
	Generally OK. 
For shadow fading margin, it is possible to align the calculation methodology

	Qualcomm
	For around 7 GHz, UE Tx power can be higher, e.g. consider 26 dBm.

	Ericsson
	The proposal is in the right direction, but we have some detailed comments:
· Lognormal shadow fading std deviation (dB)	6 (Refer to the row of UMa NLOS in Table 7.2-1 7.4.1-1 of TR 38.901
· We think the number of SSBs needs further discussion. For 3.5 GHz we think 4 is sufficient.
· Row (11b): We disagree with the value 0 for the correction factor. This should be “Reported by companies” same as the correction factor in row (11bis-b). This can into account that not all users are located at the beam peak.
· Row (12): We think this row needs further discussion. If a value is agreed, the source of the loss needs to be agreed and written down. Otherwise this row should be marked as “Reported by companies” or set to zero.
· Row (20): We think this needs further discussion on where 2 dB comes from (seems arbitrary). Suggest to use 0 for both 3.5 and 7 GHz.
Row (26): We think this needs further discussion. For coverage challenged users (e.g., users down-faded by shadowing), there is a gain in connecting to the “best serving cell” rather than the “nearest.” We found a gain on the order of 4.5 dB from system simulations.

	CMCC2
	We are fine for most parameters and values in the template. One single issue is that how to capture the beamforming loss of common control channels including Msg3. The FL’s proposal is to capture it in (11bis-b), while in our contribution the loss is captured in (11b). It can be further discussed and clarified. But most important, the beam forming loss for common control channels should be considered in the link budget and aligned between companies. 

	ZTE
	We are open to discuss this proposal while we think the assumptions should be aligned with the values specified in TS 38.830.

	OPPO
	Generally fine. Suggest to remove SSB number.



FL proposal #2: 
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”, the following assumptions are assumed for link budget template candidates 1 for around signals/channels in around 7GHz
	System configuration

	Channel for evaluation
	Signals/channels during initial access assuming Rel-15 NR design

	Scenarios and Carrier frequency (GHz)
	FFS

	BS antenna heights (m)
	25m for Urban macro, 35m for sub-urban macro

	UT antenna heights (m)
	TR38.901 UMa Table 7.2-1, SMa Table 7.2-5

	Cell area reliability (%)
	95% for control channel, SSB and SIB1, 90% for other data channel can be used as a starting point.

	Lognormal shadow fading std deviation (dB)
	6 (same as mid-band, i.e. refer to the row of UMa NLOS in Table 7.4.1-1 of TR 38.901 

	Tx Diversity
	0

	Number of SSB
	8 

	Transmitter

	(1) Number of transmit antenna elements
	For BS:
- Urban: 
- 768 antenna elements
- Suburban:
- 768 antenna elements
For UE:
- 1

	(2) Number of transmit TxRUs
Note: this row is void (left empty) for uplink
	BS:
- 128 TxRUs 

	(2a) Number of transmit chains modelled in LLS
	Reported by companies

	(3) Total transmit power (dBm) 
Note: total transmit power for system bandwidth 
	23dbm for UE
1W/1MHz for BS

	(3a) System bandwidth for downlink, or occupied bandwidth for uplink (Hz)
	For downlink:
System bandwidth:
- 200 or 400 MHz 
For uplink:
- Occupied bandwidth is reported by companies (same between NR midband and ~7GHz)

	(3b) Power Spectrum Density = (3) - 10 log( (3a) / 1000000 )  (dBm/MHz) 
Note: no PSD constraint for uplink
	

	(3c) Bandwidth used for the evaluated channel (Hz)
Note: (3c) is identical to the number of PRBs assigned to the channel evaluated.
For uplink, (3a) = (3c)
	Signals/channels during initial access assuming Rel-15 NR design

	(3bis) Total transmit power for occupied bandwidth    = (3b) + 10 log ((3c) /1000000) (dBm)
	

	(4) Total antenna gain at antenna gain component 3 & antenna gain component 4 of transmitter = (4a) – (4b) (dB)
	

	(4a) Antenna gain at antenna gain component 3 & antenna gain component 4 of transmitter
= (4c) + 10 log ((1) / (2)) (dB) for downlink, and
= (4c) + 10 log ((1) / (2a)) (dB) for uplink
	

	(4b) Antenna gain correction factor at antenna gain component 3 & antenna gain component 4 of transmitter (dB)
	FFS: For DL, whether the antenna gain of common beams can be increased due to increased number of antenna elements, without increasing the max number of SSB’s 

	(4c) Gain of antenna element (dBi) 
	For BS:
- 8 dBi 
For UE: 
- 0 dBi

	(5) Total antenna gain at antenna gain component 2 of transmitter = (5a) - (5b) (dB)
Note: zero for uplink
	

	(5a) Antenna gain at antenna gain component 2 of transmitter = 10 log((2)/(2a)) (dB)
Note: zero for uplink
	

	(5b) Antenna gain correction factor at antenna gain component 2 of transmitter (dB)
Note: zero for uplink
	FFS: For DL, whether the antenna gain of common beams can be increased due to increased number of antenna elements, without increasing the max number of SSB’s

	(8) Cable, connector, combiner, body losses, etc. (enumerate sources) (dB) (feeder loss must be included for and only for downlink)
	0 for UL and 3 for DL (same between two carrier frequencies)

	(9) EIRP = (3bis) + (4) + (5) – (8) dBm
	

	Receiver

	(10) Number of receive antenna elements
	For BS:
- Urban: 
- 768 antenna elements
- Suburban:
- 768 antenna elements
For UE:
- 4 

	(10a) Number of receive TxRUs
Note: this row is void (empty) for downlink
	BS:
- 128 TxRUs 

	(10b) Number of receive chains modelled in LLS
	Reported by companies (same between two carrier frequencies)

	(11) Total antenna gain at antenna gain component 3 & antenna gain component 4 of receiver = (11a) - (11b) (dB) 
	

	(11a) Antenna gain at antenna gain component 3 & antenna gain component 4 of receiver 
= (11c) + 10 log ((10)/(10a)) (dB) for uplink
 = (11c) + 10 log ((10)/(10b)) (dB) for downlink
	

	(11b) Antenna gain correction factor at antenna gain component 3 & antenna gain component 4 of receiver (dB)
	0
FFS: other values (same values used for NR midband and ~7GHz)

	(11c) Gain of antenna element (dBi)
	For BS:
- 8 dBi 
For UE: 
- 0 dBi

	(11bis) Total antenna gain at antenna gain component 2 of receiver = (11bis-a) - (11bis-b) (dB)
Note: zero for downlink
	

	(11bis-a) Antenna gain at antenna gain component 2 of receiver = 10 log((10a)/(10b)) (dB)
Note: zero for downlink
	

	(11bis-b) Antenna gain correction factor at antenna gain component 2 of receiver (dB)
Note:  zero for downlink
	FFS: For UL, whether the antenna gain of common beams can be increased due to increased number of antenna elements, without increasing the max number of SSB’s

	(12) Cable, connector, combiner, body losses, etc. (enumerate sources) (dB) (feeder loss must be included for and only for uplink)
	3 for UL and 0 for DL (same values used for NR midband and ~7GHz)

	(13) Receiver noise figure (dB)
	DL: 12, UL: 6

	(14) Thermal noise density (dBm/Hz)
	-174

	(15) Receiver interference density (dBm/Hz) 
	FFS

	(16) Total noise plus interference density        = 10 log (10^(( (13) + (14))/10) + 10^((15)/10))    (dBm/Hz)
	

	(18) Effective noise power = (16) + 10 log ((3c)) (dBm)
	

	(19) Required SNR (dB)
	

	(20) Receiver implementation margin (dB)
	2 (same values used for NR midband and ~7GHz)

	(21) H-ARQ gain (dB)
Note: Only applicable if HARQ is not considered in LLS
	

	(22) Receiver sensitivity = (18) + (19) + (20) – (21) (dBm)
	

	(22bis) MCL = (3bis) – (22) + (5) + (11bis)   (dB)
	

	(23) Hardware link budget, a.k.a. MIL = (9) + (11) + (11bis) − (12) − (22) (dB)
Note: MIL can also be derived by (22bis) + (4) – (8) + (11) − (12)
	

	Calculation of available pathloss

	(25) Shadow fading margin (function of the cell area reliability and lognormal shadow fading std deviation) (dB)
	calculated by companies with the aforementioned parameters

	(26) BS selection/macro-diversity gain (dB)
	0

	(27) Penetration margin (dB)
	Value based on High-loss Model [Table 7.4.3-2 in TR 38.901]

	(28) Other gains (dB) (if any please specify)
	Reported by companies

	(29) Available path loss = (23) – (25) + (26) – (27) + (28) (dB)
	

	Range/coverage efficiency calculation

	FFS: (30) Maximum range (based on (29) and according to the system configuration section of the link budget) (m)
	



Companies are invited to provide comments on the above proposal. 
	Company
	Comments

	DOCOMO
	Just clarification question, where does the value in (3) of 1W/1MHz for BS come from?

	Sharp
	We have the same comments as above.

	CATT
	Thanks FL. A few comments:
(1) Scenarios and Carrier frequency (GHz), can we just confirm it with 7GHz?
(2) The antenna number and TxRU number for BS is a bit too conservative (768, 128), which is the smallest one among all configurations. Can we choose a middle number, e.g. (1024, 256) or (1536, 256)?
(3) The FFS on antenna gain for DL common channels is critical. We suggest prioritizing discussion on this issue.

	MTK
	Generally support but wondering whether we can reuse some table values from agenda 10.1 (Evaluation assumptions).

	Xiaomi
	Generally OK. 
For shadow fading margin, similar comments as previous one.
For BS total transmit power (dBm), as there are only two system bandwidth options(200M, 400M) , it would be batter to align the Tx power for these two BW.

	Ericsson
	The proposal is in the right direction, but we have some detailed comments:
· Not clear why 95% is used for 7 GHz where 90% is used for 3.5 GHz?
· Lognormal shadow fading std deviation (dB)	6 (Refer to the row of UMa NLOS in Table 7.2-1 7.4.1-1 of TR 38.901
· Rows (2) & (10): We think this should be 256 TxRUs to give a sub-array size of 3 (sub-array size with 128 TxRUs is too large)
· Row (3): We think 1W / MHz for BS Tx power is too low and recommend 2W / MHz. For reference, 2W / MHz is typical for NR midband (e.g., 53 dBm = 200 W for 100 MHz bandwidth)
· Rows (4b) & (11b): Like in Proposal #1, we suggest this row should be “Reported by Companies.” The correction factor is also needed to account for the fact that not all UEs in a cell are in the direction of the beam peak. We disagree with the value 0 in Row (11b).
· Rows (5b) & (11bis-b): Like for Proposal #1, this should be “Reported by Companies.” The correction factor is also needed to account for the fact that not all UEs in the cell are n the direction of the beam peak. For Row (11bis-b) this can also take into account gNB Rx implementation. For example a simple MRC receiver can make use of the larger array for 7 GHz compared to 3.5 GHz.
· Rows (8) & (12): We think this row needs further discussion. If a value is agreed, the source of the loss needs to be agreed and written down. Otherwise this row should be marked as “Reported by companies” or set to zero.
· Row (13): It should be clarified that the receiver noise figure is the same for both 3.5 and 7 GHz.
·  Row (20): As we commented for Proposal #1, we think this needs further discussion on where 2 dB comes from (seems arbitrary). Suggest to use 0 for both 3.5 and 7 GHz.
Row (26): As we commented for Proposal #1, we think this needs further discussion. For coverage challenged users (e.g., users down-faded by shadowing), there is a gain in connecting to the “best serving cell” rather than the “nearest.” We found a gain on the order of 4.5 dB from system simulations.

	CMCC2
	Fine with the parameters and values in the proposal. Same as the last comment, the beam forming loss for the common control channels should be captured as in the current (4b), (5b), (11b) and (11bis-b). The beamforming loss should be aligned between companies. 

	ZTE
	We suggest 6.9GHz for Scenarios and Carrier frequency (GHz).
As for the number of SSB, we suggest it should be reported by companies.
(1) Number of transmit antenna elements
For the UE, we prefer to assume 2 transmit antenna elements for Transmit. For the BS, we suggest assuming a larger number of transmit antenna elements for both (1) and (10) in the context of 6GR, reflecting expected evolution.
(3) Total transmit power (dBm)
For the UE, we suggest 26 dBm, as high‑power UEs are expected to become more standardized in 6G evolution (6GR).
For the BS, the transmit power is closely related to the specific hardware model and cannot be precisely determined before product design is finalized. Therefore, it is reasonable to assume the same baseline as NR, and we suggest 33 dBm/MHz for the BS.
Overall, we recommend adopting larger values for 6GR where appropriate, and we are open to further discussion on whether these larger values in (1), (3) and (10) should be treated as baseline assumptions or as enhancements.
(13) Receiver noise figure (dB)
12 dB for DL maybe too large, and we prefer to assume the same value for coverage gap calculation, while as for the RF requirement can be determined by RAN4.

	OPPO
	Generally fine.



FL proposal #3: 
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”, 
· Following carrier frequencies are considered to calculate the metric(s)
· Option 1: 2.6GHz as the existing 5G mid-band
· Option 2: 3.5GHz as the existing 5G mid-band
· Additional margin to account for the different carrier frequencies deployed by the operators. 

Companies are invited to provide comments on the above proposal. 
	Company
	Comments

	Sharp 
	We are fine with either. Slightly prefer Option 2 since it’s clear from the previous agreement. 

	MTK
	Support

	China Telecom
	For frequency of 5G mid-band, we need to consider practical deployment, e.g., for us China Telecom, it is 3.4GHz~3.5GHz. Then, from our perspective, 3.4GHz needs to be considered as the target frequency of 5G mid-band. Thus, we suggest to revies Option 2 as follows:
Option 2: 3.5 3.4GHz as the existing 5G mid-band

	Xiaomi
	OK

	Qualcomm
	We support option 2 at least as a baseline. 

	Ericsson
	We think the SID is quite clear that the coverage comparison should use 3.5 GHz as a baseline. Hence Option 2 should be the baseline.
It is not clear to us what the addition margin should be. Which row(s) of the link budget table is the margin added to? 

	Samsung
	Option 2

	CMCC2
	In general fine with the proposal. Our preference is Option 1 2.6GHz should be considered for the coverage evaluation and comparison, since we have deployed the largest 5G NR network with total 2.599 million BSs and with 1.8 million BSs of 2.6GHz Macro cells by the end of June 2025. Those network sites would be reused for 6G deployment. It is hard to imagine what will happen when those NW sites are reused but still find a 5dB coverage gaps in the fields. Additional NW sites and more base stations would be required in that case, which is inconsistent from the spirit of 6G study of trying to reuse the 5G network sites. 
If the 2.6GHz is considered as the baseline for the coverage comparison, addition coverage margins would benefit the operators operating on 3.5GHz. Additional tools or margins can be used to improve some specific scenarios which require larger MPL or additional distances. In the current 5G commercial networks, a large number of repeaters are still deployed in the fields. There are always some scenarios where operators cannot get the most suitable site position for BS deployments. And the additional propagation loss or penetration loss would be handled through deploying repeater. If 2.6GHz is considered as baseline for the coverage comparisons, additional coverage margins will provide more flexibilities for the operators working on 3.5GHz.


	Huawei1, HiSilicon
	Suggest to revise 2.6GHz in option 1 to 2.5GHz, and revise 3.5GHz in option2 to 3.3GHz, considering operators’ practical deployment and the lowest deployment frequencies defined in n41, n78 are 2.5GHz and 3.3GHz.

	ZTE
	We support the proposal.

	Huawei2, HiSilicon
	In response to Ericsson’s question on additional margin (say Y dB): after determining the coverage gap between a channel/signal used for initial access at ~7GHz and Msg3 PUSCH in the 5G mid-band, say X dB, the design target for that channel/signal design for 6GR will be to achieve X+Y dB more coverage compared to the corresponding NR channel/signal. The Y dB margin is mainly to accommodate for various deployments across operators, who use different frequency pairs for 5G and 6G than the frequency pair that we will agree for the evaluations. That margin can also account for other non-ideal factors, as explained in our paper.

	OPPO
	Support both Option 1 and 2 for study.

	KT
	Supportive with Option 2 as baseline, as it reflects KT’s practical 5G operating band of 3.5–3.6GHz.



FL proposal #4:
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”, if link budget template candidates 1 is used to calculate the metric(s)
· MPL is adopted for further evaluation
· The coverage target during initial access/random access is the sum of the following components
· MPL of the bottleneck channel (i.e. Rel-15 NR Msg3)
· Propagation loss difference of the two frequencies
· Any other additional margin, e.g., handover margin, implementation impairments
· FFS: detailed value 


FL proposal #4 (alternative):
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”, if link budget template candidates 1 is used to calculate the metric(s), the coverage gap between ~7GHz and 5G mid-band is calculated as follows
· [bookmark: _Hlk221457670]Coverage gap = MPL1 – MPL2 – PL_diff – additional margin
· FFS: detailed value of additional margin
Note: 
· MPL1: MPL of the evaluated signal/channel in ~7GHz 
· MPL2: MPL of the bottleneck channel in 5G mid-band (i.e. Rel-15 NR Msg3) 
· PL_diff: Path loss difference between the ~7GHz and 5G mid-band

Companies are invited to provide comments on the above proposal. 
	Company
	Comments

	Sharp
	We support the proposal.

	MTK
	Support

	Xiaomi
	Fine with the direction.

	Ericsson
	Comment on 1st sub-bullet:
The Candidate 1 link budget table includes MPL, MIL, and MCL. We don’t agree to remove MIL and MCL. Those metrics can still be useful, e.g., for identifying bottlenecks.
Comment on 2nd sub-bullet:
Why is this bullet even needed? MPL in the Candidate 1 link budget table already includes shadowing, penetration loss, handover margin, and implementation margin. The only thing not included is path loss.
In our view, all the information is needed when MPL is calculated for the 2 frequencies. If one calculates MPL @ 7 GHz – MPL @3.5 GHz, then if the result is not greater than the path loss difference between the 2 frequencies, then there is a coverage gap. 
In this sense, it would be better to define a net coverage gap in this way.  
Additional comment:
Several companies in their contributions have discussed setting an overall coverage target for 6G design that is to be used generically, and not just for the specific 7 GHz vs. 3.5 GHz scenario. These companies have pointed out that MaxCL (Candidate 2) is appropriate for that purpose. This issue should be discussed during this meeting as well, not only the 7 GHz vs. 3.5 GHz coverage comparison.

	Samsung
	OK

	CMCC2
	Our first preference is the maximum range based on MPL, which directly reflect whether the site grid of 5G can be used for 6G. 
In the 2nd sub-bullet in the 2nd bullet, the propagation loss should contain not only the pathloss but also penetration losses. 

	ZTE
	We prefer both MCL and MPL are adopted for link budget calculation.
As for the coverage gap calculation, we believe that it should first be evaluated on a per-channel basis, where each channel is compared against its corresponding NR coverage metric to derive its own coverage gap, rather than benchmarking all channels against a single specific NR channel(e.g., Msg 3 in the proposal).  Based on these results, it can then be further discussed whether coverage alignment across all channels is necessary.
Moreover, the margin have already included in the metrics calculation in template candidates 1, we don’t think additional margin is needed.

	OPPO
	Support the original version of the proposal.



FL proposal #5: 
For the RAN1 study of “Re-use of existing 5G mid-band (~3.5 GHz) site grid for 6G deployments in at least around 7 GHz and targeting comparable to same coverage to 5G mid-band”, same UE capabilities are assumed in the evaluation for the two frequencies, FFS which one of the following options
· Option 1: NR Rel-15 UE mandatory features
· Option 2: UE supporting Rel-18 coverage enhancement features
· Option 3: UE with commercialized features in the field

Companies are invited to provide comments on the above proposal. 
	Company
	Comments

	Spreadtrum
	For option-3, clarifications are need for which kinds of features are mentioned on top of option-1.

	MTK
	Support

	Xiaomi
	For option 3, which of those features are commercialized? Alignment is needed.

	Qualcomm
	Option 3 makes sense as not all NR features have been commercialized, and we should seek a study outcome that is beneficial for commercial deployment.

	Ericsson
	More clarification on which features are included in Options 1, 2, and 3 is needed.

	Samsung
	Option 1 or Option 3. 
Option 1 is simpler.

	CMCC2
	Either Option 1 or Option 3 with aggregation factor (RRC configured repetition number) is general fine to us. 
In the current commercial network, no repetition or aggregation factor at UE side is considered for the coverage. Then this should be the baseline for the coverage comparison between NR and 6GR. The UE’s assumptions of 2T4R and 26dBm can be considered, since the configuration and capability has been supported in 5G commercialization. More important, the UE capability for 6GR should be also 2T4R and 26dBm. Considering so many frequency bands which has been supported by UE, and the limited size of the UE itself, it is hard to implement more antennas on UE for 6GR including 4T8R. And higher transmit power such as 29 dBm may not be supported by all the UE types.  

	ZTE
	We prefer Option 1.

	KT
	Clarification on Option 3 seems necessary. It’s not easy to collect practical settings in commercial network operation. If we are going to consider such aspects, other aspects such as commercial PRB usage ratio also have to be considered.

	OPPO
	OK with option 1 and option 2, confusing about option 3.
It is not clear which features are supported of option3.


Second round discussion


Duplexing 
Companies’ views
	Company
	Views/proposals 

	CATT, CICTCI
	Proposal 2: Suitable duplexing schemes should be supported from Day-1 of 6GR deployment.
Proposal 3: Consider a unified and flexible duplexing framework for 6GR that supports scalable operation and further enhancement without introducing scenario-specific duplexing mechanisms.
Proposal 4: FD-FDD, semi-static TDD, HD-FDD, BS-side semi-static SBFD and dynamic TDD should be supported from Day-1 in 6GR.
· Dynamic TDD is supported via dynamic scheduling over flexible symbols, not by SFI.
Proposal 5: For BS-side SBFD, consider the following enhancements based on 5G NR.
· SBFD specific symbol type
· RO definition
· PDCCH enhancement
· Dynamic SBFD

	CEWiT
	Observation 4: Following observations are made regarding SBFD at BS side
· SBFD at gNB side was introduced late in NR and was standardized with lot of restrictions 
· To minimize impacts to legacy deployments, specification and UEs
· Design of UL Channels were not optimized for SBFD scenario
· Advantages of SBFD at BS side was proven during the SI and WI phases in NR 
· Implementation of SBFD at BS side is ongoing
Observation 5: Waiting for the SBFD deployments to complete and delaying the feature for later releases of 6GR leads to 
· Restrictions as in 5G-NR
· Non-optimal design/solution 
· Performance loss and implementation complexity
Observation 6: The right approach to design SBFD and to explore the full benefit should be to assume gNB having SBFD capability and design/optimize the UL signals/channels/ procedures to utilize the additional UL opportunities created due to SBFD.
Proposal 4: Study at least semi-static SBFD at BS side as day 1 feature in 6GR

	China Telecom
	Proposal 9: FDD, Semi-static TDD, HD-FDD on the UE side, BS-side semi-static SBFD, and dynamic TDD should be supported in 6G Day-1.
· Consider other implementation approaches for dynamic TDD, rather than Dynamic Indication (DCI-based).
· FFS for gNB dynamic SBFD.

	CMCC
	Proposal 1-1: 6GR should support FDD, Half-duplex FDD, semi-static TDD, dynamic TDD and BS-side semi-static SBFD.
Proposal 1-2: Deprioritize UE-side SBFD and BS-side FD in 6GR.
Proposal 1-3: Study the limitation of DL-UL switching point per TDD pattern for dynamic TDD in 6GR.
Proposal 1-4: For BS-side semi-static SBFD,  study dual time-domain non-overlapping UL subbands in 6GR.
Proposal 1-5: For BS-side semi-static SBFD, only support DL symbols, UL symbols and SBFD symbols within one TDD pattern period.
· Avoid coexistence of flexible symbols and SBFD symbols within the same TDD pattern period.
Proposal 1-6: Support BS-side semi-static SBFD in 6GR by directly indicating SBFD symbols along with DL and UL symbols in SIB1.
Proposal 1-7: In addition to flexible link direction determination, RAN1 to study UE-specific semi-static link direction configuration in SBFD symbols (e.g., via dedicated RRC parameters) in 6GR.

	Ericsson
	Proposal 11	For Dynamic TDD, the key lesson learned is the high complexity of SFI operation using DCI 2_0. Remove SFI-based operation from the 6G duplexing study.
Proposal 12	RAN1 to deprioritize gNB dynamic SBFD and gNB FD for communications use-cases in the 6GR duplexing study.
Proposal 13	RAN1 to deprioritize UE SBFD for 6G duplexing schemes.
Proposal 14	Any new duplexing schemes for 6G should be studied in a holistic manner and must demonstrate clear, measurable performance gains with reasonable complexity compared to other solutions/technologies before being adopted.
Proposal 15	RAN1 to clarify the UE behaviours with respect to SBFD related configuration, if BS-SBFD is defined in the first 6G release.

	ETRI
	Proposal 1: For duplexing, in addition to the duplex types already agreed to be studied, the following should also be considered:
· Study the feasibility of SBFD from the UE perspective and dynamic transition mechanisms between SBFD and non-SBFD operation
· Consider interference measurement and reporting, as well as adaptive and flexible DL/UL subband partitioning including guard band allocation
· A unified framework for carrier aggregation that supports operation regardless of duplex type

	Fraunhofer HHI, 
	Proposal 13: Support SBFD at the BS as a Day 1 feature.
Proposal 14: Study SBFD and CA: (a) SBFD in one carrier in a group of CA cells, and (b) SBFD achieved with intra-band CA.

	Fujitsu
	Proposal 1: For 6GR, it is recommended to support the following duplex types in the first release while maintaining a forward-compatible design to accommodate new duplex types in future releases.
· FD-FDD
· Semi-static TDD
· gNB semi-static SBFD
· HD-FDD on UE side
· Dynamic TDD without dynamic SFI

	Futurewei
	Proposal 14: 6GR should support from day one TDD and FDD duplex modes and consider supporting from day one SBFD and HD-FDD.
Proposal 15: Further investigate the impact of duplex solutions such as SBFD and SSFD at UE on the frame structure design. 

	Google
	Proposal 12: Support native BS-side semi-static SBFD in 6GR, including the study of additional symbol/resource types (beyond DL/UL) to facilitate SBFD operation.
Proposal 13: Support SBFD operation independent of TDD patterns, enabling the utilization of UL/DL sub-band resources without the need for a configured TDD pattern.
Proposal 14: 6GR shall study dynamic SBFD enhancements, including the dynamic adjustment of sub-band sizes/positions and the dynamic indication of sub-band transmission directions via DCI

	Honor
	Proposal 3: Design integrated frame structure and slot configuration signaling for FDD, TDD and SBFD.
Proposal 4: Support gNB-side SBFD while maintaining forward compatibility for potential UE-side SBFD in 6G first release.

	Huawei, HiSilicon
	Observation 10:  Regarding dynamic TDD, lessons and benefits learned from 5G and earlier are as follows but not limited to
· Dynamic TDD is benefit of improving network capacity, coverage, latency, especially for uplink.
· Severe co-channel and adjacent channel CLI for DL/UL transmission may be caused in some scenario, especially macro site scenario, which leads to no commercial deployment.
· RAN4 in 5G did not define the requirements for TDD operation with non-synchronized (non-aligned) DL/UL configuration (co-channel and adjacent channel), and regulations mandate synchronized (aligned) DL/UL TDD configuration among adjacent channel operators.
· Dynamic SFI mechanism increases UE complexity and power consumption, etc.
Observation 11: For simplified dynamic TDD, native energy saving features, e.g.  TRP ON/OFF adaptation, can help avoid co-channel CLI issue when traffic load is not high. Furthermore, better RAN awareness of QoS/delay budget satisfaction rate metrics in 6G can offer more sleep opportunities and allows more flexibility for TRP scheduling coordination.
Observation 12: Regarding SBFD, lessons and benefits learned from 5G are as follows but not limited to
· SBFD can greatly improve uplink coverage, latency and capacity for TDD spectrum.
· Relatively manageable co-channel adjacent subband and adjacent channel CLI for DL/UL transmission.
· In 5G, SBFD was designed in a later release leading to backward compatibility requirements. 
· Once a SBFD configuration is configured, cell common RRC signalling is used for a cell to adjust it later.
· Semi-static SBFD configuration may result in mismatch between DL/UL resources and DL/UL traffic requirements, SBFD subband(s) adaptation needs to be considered.
[bookmark: _Ref220580002]Proposal 17: For duplex modes in 6GR, TDD, FDD, simplified dynamic TDD and BS semi-static SBFD should be supported:
· For simplified dynamic TDD:
· The scenarios where adjacent channel CLI can be avoided or minimized should be considered, such as macro cell deployment without adjacent channel operator or micro cell deployments. 
· The signaling details of transmission direction and cell/TRP coordination should be studied.
· For SBFD
· Support BS semi-static SBFD and subband adaptation are further studied.
· How to support the following aspects should be studied in 6GR SI:
· Time-frequency configuration in different UE RRC states
· Random access configuration and procedure
· UE transmission, reception and measurement behaviors and procedures, including:
· Transmission and reception behaviors in symbols with SBFD subbands configuration
· Resource allocation in symbols with SBFD subbands configuration
· Physical channels/signals and procedure across symbols with and without SBFD subbands configuration in different slots
· Configurations for SRS, PUCCH and PUSCH on symbols with and without SBFD subbands configuration, e.g., resources, UL power control parameters etc.
· Collision handling between DL reception in DL subband(s) and UL transmission in UL subband in symbols with SBFD
· Inter-UE and inter-BS CLI management. 

	ITL
	Proposal 9:
For 6GR, the reuse and enhancement of BWP, together with duplexing designs such as semi-static SBFD for unpaired spectrum, should be considered to provide bounded duplexing flexibility within an NR-aligned framework.

	KT
	Proposal 4: RAN1 to study semi-static cell-common TDD configuration for 6GR TDD operation.
· UE-specific TDD configuration and Dynamic SFI are deprioritized.
Proposal 5: RAN1 to study TDD configuration including SBFD symbol to support native SBFD operation for 6GR duplexing.
· FFS: Time domain gNB dynamic SBFD, e.g., dynamic ON/OFF SBFD symbols within TDD patterns.

	Kyocera
	Observation 2	 FD-FDD avoids the co-channel UL/DL slot collisions inherent in TDD, making it ideal for macro-cell deployments. However, its fixed resource allocation limits its flexibility to accommodate asymmetric traffic demands.
Observation 3	While Semi-static TDD excels in interference management, it has limitations in its ability to dynamically adapt resources to bursty traffic.
Observation 4	 While HD-FDD on UE side offers clear cost advantages, it introduces challenges such as increased scheduling overhead on the network side and the necessity to manage complex collision handling rules.
Proposal 3	RAN1 should consider semi-static SBFD operation on the BS side for 6GR, designed as a native extension of basic TDD operations without impacting non-SBFD-capable UEs.

	Lenovo
	Proposal 12: RAN1 to study a more practical friendly dynamic TDD and dynamic SBFD modes in 6GR duplexing. 
Proposal 13: RAN1 to include UE side SBFD in Day-1 6GR duplexing targeting at least advanced and more capable UE types.
Proposal 14: 6GR day-1 duplexing should be designed with forward compatibility mindset to accommodate future advanced duplexing in Day-2/3 6GR.

	LGE
	Proposal 8	RAN1 to support flexible symbol/resource configured by frame format configuration.
Proposal 9	RAN1 to consider dynamic TDD by UL/DL scheduling via DCI for 6GR duplexing study.
Proposal 10	Deprioritize frame format indication (i.e., dynamic indication by DCI) for 6G study.
Proposal 11	RAN1 to consider dynamic SBFD for 6GR duplexing study.

	MTK
	Proposal 9: Target both FD-FDD and HD-FDD operation at UE side for paired bands.
Proposal 10: Target semi-static TDD operation in unpaired bands as a baseline, with consideration for CLI mitigation for asynchronous semi-static TDD scenarios.
Observation 8: Due to a lack of use cases and the presence of high co-channel CLI, dynamic TDD was not deployed in 5G networks.
Observation 9: The uncertainty in the transmission direction caused by the overdesign of dynamic TDD in NR led to high implementation complexity for both UE and gNB.
Proposal 11: For dynamic TDD study, consider the following:
· The targeted deployment to evaluate the impact of inter-gNB and inter-UE CLI.
· The targeted use-case (e.g., DL/UL ratio change for coverage enhancement) for dynamic TDD.
Proposal 12: For TDD operation in 6G, define only “D” symbols, “U” symbols, and guard period.
Proposal 13: If dynamic TDD to be supported, 6G should adopt the indication of a TDD pattern out of predefined TDD patterns.
· No need to support Flexible symbols.
· The UE should be provided with sufficient processing time to apply the TDD pattern change.
Observation 10: SBFD improves the system performance in unpaired spectrum in terms of latency and UL coverage/throughput, and performance can be maximised in new bands with SBFD-aware equipment.
Proposal 14: Study TDD enhanced with SBFD as a fundamental 6G design component for unpaired bands.
Proposal 15: If network-side SBFD is supported in 6G, link direction should be provided to the UE (half-duplex UEs).
Observation 11: UE-SBFD further improves the capacity for latency-bound services and coverage by eliminating the trade-off between DL and UL transmissions.
Proposal 16: Study UE-side SBFD on top of network-side SBFD for 6G. 

	NEC
	Proposal 5: Study dynamic SBFD within Release 20; FFS on DCI-based dynamic SBFD
Proposal 6: Study methods to decouple SBFD from per BWP allocation

	Nokia
	Proposal 5.1: For MRSS compatibility purposes, semi-static TDD is considered the primary duplexing scheme also for 6G. The support of advanced duplexing schemes in 6G should not come at the cost of increased complexity for basic TDD operation.
Proposal 5.2: Target a unified design for different duplexing options including at least FDD, half-duplex FDD, semi-static TDD, dynamic TDD and sub-band full duplex operation. 
Proposal 5.3: 6GR to support dynamic TDD operation based on UL, DL and flexible resources. The following aspects are to be considered:
· Consider TDD operation based on set of TDD patterns instead of fully flexibly configurable slot format combinations
· Support Cross-link interference (CLI) handling mechanisms enabling flexible TDD operation from Day-1. 
Proposal 5.4: Consider the following enhancements for collision handling in 6GR:
· Unified design for different half-duplex scenarios: HD-FDD, HD-SBFD and HD-CA
· Simplifying/reducing the number of rules for link direction determination in flexible symbols.
· For advanced duplexing (e.g. SBFD at gNB), improve the handling (or remove) some of the error cases present in NR, e.g. overlapping of (dynamic or semi-static) UL and DL channels/signals and insufficient time for UE UL-DL switching. 
Observation 5.1: On the use cases and performance of dynamic TDD and other duplexing schemes:
· Dynamic TDD operation is attractive for indoor small cell deployments where gNB-to-gNB CLI and adjacent-channel coexistence are manageable.
· In scenarios with large traffic payloads, it offers up to 2.5x higher UL throughput compared to static TDD DDDSU and static SBFD XXXXX. The gain comes from the fast transitions between DL-heavy (DDDSU) and UL-heavy (DSUUU) radio frames depending on the instantaneous UL and DL traffic volumes.
Proposal 5.5: RAN1 to deprioritize dynamic SBFD from the current Rel-20 Study item scope. If dynamic SBFD is to be supported, the feature should be limited to allowing the network to turn on and off the SBFD symbols (e.g. fallback to legacy DL symbols) without need for RRC reconfiguration.
Proposal 5.6: Deprioritize UE side SBFD and Full duplex gNB from the current Rel-20 6GR study item scope.

	NTT DOCOMO
	Observation 1:
· It could be typical that NW operators with adjacent TDD carriers use a completely aligned/fixed TDD pattern to avoid inter-operator interference, and changing the pattern is significantly challenging.
Proposal 1:
· Study dynamic TDD that can be used in real NW deployments
· At least deprioritize SFI
Proposal 2:
· Regarding dynamic TDD, RAN1 to agree that lessons learned from 5G and earlier are as follows but not limited to,
· Lack of large-scale commercial deployment
· High co-channel and adjacent channel CLI for DL/UL transmission except for isolated scenarios
· gNB and UE ambiguity when missing monitoring DCI indicating DL/UL direction
· Complex dynamic SFI mechanism for UE and high overhead
Proposal 3:
· Discuss whether/how to support BS-side semi-static SBFD in consideration of its feasibility and realistic performance in practical deployments.
Proposal 4:
· Regarding BS-side semi-static SBFD, RAN1 to agree that lessons learned from 5G are as follows but not limited to,
· In 5G, SBFD was designed in a later release leading to backward compatibility requirements. 
· Co-channel inter-subband and adjacent channel CLI for DL/UL transmission in some scenarios
Proposal 5:
· RAN1 to discuss the following before discussing configuration format:
· 1) Clarify what kind of details for each duplex type are assumed for 6GR 
· 2) Assess the need of modifying time/frequency configurations for each duplex type defined in NR
Proposal 6:
· Deprioritize the other duplex modes such as BS dynamic SBFD, UE SBFD, BS FD

	Ofinno
	Proposal 1. For 6G, consider TDD, FDD and SBFD as baseline duplex options in Day-1. 
Proposal 2. For 6G TDD, study support for dynamic/flexible TDD, focusing on simplifying link direction determination rule.
Proposal 3. For 6G FDD, consider whether dynamic adaptation of DL and UL carrier bandwidth and/or locations and/or pairing are supported.
Proposal 4. For 6G SBFD, consider dynamic UL/DL subband allocation as well as switching between SBFD and normal DL/UL slots. Further, consider feasibility of UE side SBFD.
Proposal 5. For 6G SBFD, study configuration and signaling options to indicate/interpret SBFD symbol.

	OPPO
	Observation 1: For FDD, FD-FDD has been widely commercialized and HD-FDD is beneficial for low-capability service implementation.
Proposal 14: Study to support FD-FDD and HD-FDD in 6GR for both TN and NTN.
Proposal 15: Regarding studying dynamic TDD for 6GR TN communication, RAN1 study benefits and lessons learned from 5G and earlier are as follows but not limited to:
· Dynamic TDD is beneficial to adapt to traffic variations and further meet the diverse service requirements and improve spectrum utilization in some scenario
· Dynamic TDD lacks of large-scale commercial deployment due to 1) high cross-link interference for DL/UL transmission in some scenarios; 2) CLI mechanism was specified until Rel-16.
· Dynamic SFI mechanism is optional and complex, leading to multiple solutions for DL/UL conflict resolution and increased complexity for UE implementation and specification design.
Observation 2: TDD was not supported due to the potential collisions between DL and UL transmission origin from the uncontrolled large satellite to UE round trip time.
Proposal 16: 6GR can study the feasibility of TDD NTN taking into account spectrum efficiency.
Proposal 17: Regarding studying BS-side semi-static SBFD for 6GR TN communication, RAN1 study benefits and lessons learned from 5G are as follows but not limited to,
· BS-side semi-static SBFD can achieve improved UL coverage and capacity and reduced UL transmission latency.
· In 5G, SBFD was designed in a later release leading to backward compatibility requirements. 
· Once a SBFD configuration is configured, it is only possible to use RRC signaling for a cell to adjust it later
Observation 3: Comparing with semi-static SBFD, dynamic SBFD observe additional inter-cell intra-subband CLI for both UE-to-UE and gNB-to-gNB.
Observation 4: The necessity, feasibility towards CLI handling, commercial potentials are similar between dynamic TDD and dynamic SBFD, while dynamic SBFD may lead to higher implementation complexity at gNB side than that of dynamic TDD.
Observation 5: For dense urban scenario with RU 10%~30%, comparing to semi-static SBFD, dynamic SBFD can bring about 14% performance gain for DL UPT and 43% performance gain for UL UPT.
Proposal 18: For study of dynamic SBFD for 6GR TN communication, RAN1 take the following aspects into consideration:
· Necessity, feasibility, commercial potentials, implementation complexity and performance
· Unified design for dynamic TDD and dynamic SBFD
Observation 6: For UE-side SBFD, to ensure that UE receiver front end is not saturated and sufficient downlink SINR for data decoding, 
· the total required isolation for antennal domain and RF domain needs to be equal or larger than 46dB, which is very challenging for UE front end implementation;
· the total required isolation for all the domain needs to be equal or larger than 114dB, which is very challenging for both UE RF and baseband implementation.
Observation 7: For UE side SBFD, to ensure that UE receiver front end is not saturated and sufficient downlink SINR for data decoding with isolation assumption in table 2, UE transmission power needs to be lower than around -5dBm~-1dBm, resulting in very limited coverage, e.g., smaller than 30m.
Proposal 19: For study of SBFD operation at UE side for 6GR TN communication, focus on feasibility analysis at first step with consideration of the following targets:
· Target 1: To make sure that the UE receiver front end is not saturated.
· Target 2: To make sure that the SINR for the downlink signal is enough for data decoding.

	Panasonic
	Proposal 1: Support FD-FDD, semi-static TDD, BS semi-static SBFD, HD-FDD on UE side, dynamic TDD by any of device types. Support does not require the optimized operation of all device types.
Proposal 2: In order to support BS-side semi-static SBFD for the lowest-tier IoT devices, the transparent direction should be considered for SBFD. Fully transparent is feasible is FFS.
Proposal 3: Time domain resource utilization should target to be transparent regardless of MRSS, dynamic TDD, SBFD, Network energy saving, ISAC, or any of future extension.
Proposal 4: In IDLE mode, time domain information for SIBs, Paging, PRACH resource are indicated respectively with the periodicity of initial access SSB like 160 ms. There can be no need to have specific additional time domain information.
Proposal 5: In CONNECTED mode, when to receive PDCCH and the other time domain information are indicated and by the periodicity of initial access SSB like 160 ms or shorter. The other time domain information is used for CSI-RS, SPS, CG-PUSCH, PUCCH and SRS.
Proposal 6: The supported time granularity can be limited to the subset of NR's TDD-UL-DL-ConfigCommon including dual pattern of Pattern 2.

	Qualcomm
	Proposal 7. For 6GR duplexing study, RAN1 prioritizes semi-static TDD, FD-FDD, HD-FDD, gNB semi-static SBFD and dynamic TDD.
· 6GR frame structure design should support future advanced duplex schemes.
Proposal 8. In 6GR, only one of dynamic TDD and network side semi-static SBFD are supported at the same time in a cell.
Proposal 9. In 6GR, only cell specific frame format configuration is supported, common for all UEs in a cell.  
Proposal 10. In 6GR, a single TDD pattern is configured.
· FFS if the TDD pattern can be split into more than one equal length segments with different TDD pattern in each segment.  
Proposal 11. In 6GR frame structure, support ‘X’ symbol type configuration in addition to DL and UL symbols. 
· X symbol represents the resources where the link direction is not determined semi-statically as DL or UL.
· The X symbols are interpreted as SBFD symbols in the presence of the UL/DL SBFD frequency configurations, otherwise, interpreted as flexible symbol for dynamic TDD. 
Proposal 12. In 6GR, simplified version of dynamic TDD is supported in the first release
•	No dynamic SFI transmission and monitoring.
•	For flexible symbol ‘X’ configured by RRC, UE will simply follow dynamic grants to either transmit or receive.
•	A maximum of one DL-UL switching point within a D to X to U TDD pattern
Proposal 13. In 6GR, strive for simplified and common UE behavior for link direction in X symbols, for both SBFD and dynamic-TDD scenarios. 
•	Link direction is determined by dynamic grants with a maximum of one DL-UL switching point within set of X symbols.
•	A maximum of one DL-UL switching point within a D to X to U TDD pattern
Proposal 14. In 6GR, strive to simplify and unify collision handling rules.
Proposal 15. For 6GR SBFD schemes, RAN1 to leverage NR SBFD Tx/Rx schemes as a baseline and further study how to reduce the SBFD configuration overhead of signals/channels.
Proposal 16. For 6GR SBFD schemes, extend SBFD operations to support other 6G features, e.g. carrier aggregation, network/UE energy efficiency schemes and mTRP.
Observation 2. PUSCH transmission across consecutive SBFD slot further improves UL coverage and reduces overhead

	Samsung
	Observation #1.	FD-FDD, semi-static TDD, and HD-FDD on UE side, have been widely commercialized over decades. 
Observation #2.	In Rel-18 and Rel-19, semi-static SBFD operation has been extensively evaluated in RAN1 and its feasibility and requirements have been concluded in RAN4.
Observation #3.	TR38.828 also concludes that dynamic TDD is not practically deployable in Macro scenarios.
Observation #4.	Advanced schemes, such as dynamic SBFD, UE-side SBFD, and sNB-FD require more careful study in both RAN1 and RAN4 in terms of complexity, feasibility, and potential gains. 
Proposal #1.	RAN1 prioritizes FD/HD-FDD, semi-static TDD, and semi-static SBFD for 6GR study.

	Sharp
	Proposal 1: Paired and unpaired spectrum as baseline in 6GR study.
Proposal 2: 6GR study should ensure that both half duplex FDD UEs and full duplex FDD UEs can be operated.
Proposal 3: 6GR study should support SBFD as a key candidate technologies for coverage.

	Spreadtrum
	Observation 1: SBFD is not natively supported in NR, more like a supplement on top of non-SBFD frame structure.
Proposal 1: Not support of gNB dynamic SBFD, UE SBFD and gNB FD in 6GR day1.
Proposal 2: For 6GR symbol/slot types, 
· Support at least DL, UL and Flexible
· Study SBFD symbol as a new symbol type
· Study Reserved symbols/slots type
Proposal 3: Study finer CLI measurement and handling scheme in 6GR for dynamic TDD if supported.

	vivo
	Observation 13: For InH scenario, dynamic SBFD can achieve better performance for both DL UPT and UL UPT compared to semi-static SBFD and dynamic TDD.
Observation 14: For DU scenario in 4GHz frequency, due to CLI, dynamic TDD/SBFD have lower DL UPT compared to semi-static SBFD.
Observation 15: For DU scenario in 7GHz frequency, dynamic TDD/SBFD achieve better DL and UL UPT than semi-static SBFD.
Observation 16: UE-side SBFD shows marginal improvement for eMBB traffic on top of BS-side SBFD.
Proposal 13: For 6GR duplexing, RAN1 prioritize studying the following duplex types:
· FDD, HD-FDD on UE side
· Semi-static TDD and semi-static BS SBFD
· Dynamic TDD and dynamic BS SBFD 
Proposal 14: RAN1 de-prioritize studying following duplex types for 6GR day 1 duplexing modes:
· UE-side SBFD
· 	BS-side fully overlapping full duplex (FD)

	WILUS
	Proposal 1: The gNB semi static SBFD feature should be an essential functionality from the early stages of 6G radio deployment, particularly as a means to improve uplink (UL) coverage and reduce latency issues that may arise in TDD carriers.
Proposal 2: RAN1 is requested to study a unified 6G slot configuration framework supporting SBFD slot/symbol types in addition to DL/UL/Flexible slots.
Proposal 3: RAN1 is requested to evaluate the need for cell‑specific and UE‑specific UL/DL configuration support under a unified SBFD‑capable slot configuration for 6G.
Proposal 4: RAN1 is requested to investigate SBFD‑related UE operation aspects, including link‑direction determination for half‑duplex UEs under both single‑carrier and multi‑carrier configurations.
Proposal 5: RAN1 is requested to study interference‑mitigation mechanisms for SBFD, including self‑interference, cross‑link interference, and coexistence issues in MR‑SS scenarios with NR.
Proposal 6: RAN1 is requested to study enhancements to initial access and RACH procedures for SBFD, including non contiguous CORESET mapping support and PRACH RO configuration for UL/Flexible symbols and UL sub bands.

	Xiaomi
	Proposal 9: 6GR should support FDD, TDD, HD-FDD on UE side and gNB side semi-static SBFD. 
· No support of gNB side dynamic SBFD, UE side SBFD or gNB side full duplex

	ZTE
	Proposal 3-2: SBFD performance should be evaluated for around 7GHz in 6GR. 
Proposal 3-3: For SBFD in 6GR, one UL subband and one or two DL subbands should be supported.
Proposal 3-4: RAN1 considers the following enhancement for frame structure in 6GR.
· Subband based frame structure configuration
· A new symbol type for SBFD 



Discussion
The following agreements was made in RAN1#122 regarding duplex modes for 6GR:
	Agreement
· Study and identify the lessons learned from NR duplex modes
· On 6GR duplexing study, RAN1 considers at least following duplex types
· FD-FDD
· Semi-static TDD
· gNB semi-static SBFD
· HD-FDD on UE side
· Dynamic TDD
· Study whether to consider following duplexing types
· gNB dynamic SBFD
· UE SBFD
· gNB FD
· Note: Other duplex modes are not precluded



On dynamic TDD, 20 companies are supportive while 4 companies have some concern. 
Issue #1: Dynamic TDD
· Support (20): Nokia, Huawei, Huawei, ZTE, CATT, CMCC, Xiaomi, Vivo, LG, Lenovo, Ericsson, Ofinno, Panasonic, China Telecom, InterDigital, Fujitsu, ETRI, KT Crop., Qualcomm, Google, CEWiT
· [bookmark: _Hlk220952257]Direction #1: simplified dynamic TDD (20): Nokia, ZTE, CATT, Xiaomi, Spreadtrum, Vivo, LG, Ericsson, Huawei, Xiaomi, Vivo, Ofinno, NEC, China Telecom, Fujitsu, MTK, KT Crop., Qualcomm, Google, CEWiT
· Drop SFI (15): Nokia, ZTE, CATT, Xiaomi, Spreadtrum, Vivo, LG, Ericsson, China Telecom, Fujitsu, NTT DOCOMO , Qualcomm, KT Corp, Google, CEWiT
· [bookmark: OLE_LINK11]Simplified slot configuration/indication (7): Huawei, Xiaomi, Vivo, Ofinno, InterDigital, MTK, Qualcomm
· Direction #2: Others
· Spreadtrum: Study finer CLI measurement and handling scheme in 6GR if dynamic TDD is supported
· Nokia : Support Cross-link interference (CLI) handling mechanisms enabling flexible TDD operation from Day-1.
· Concerns (4) : Samsung, Apple, MTK CEWiT, NTT DOCOMO
On SBFD, 33 companies are supportive and no company shows any concerns. However, one thing that needs to be clarified is the related UE behavior, i.e., whether a UE is aware of SBFD configuration and able of SBFD operation. 
Issue #2: Semi-static SBFD @BS
· Support (33): Nokia, FUTUREWEI, Huawei, Huawei, Spreadtrum, OPPO, ZTE, CATT, CMCC, Xiaomi, Vivo, Lenovo, Ericsson, Ofinno, Panasonic, Panasonic, NEC, China Telecom, Samsung, InterDigital, Apple, Fujitsu, MTK, Sharp, Honor, ETRI, Fraunhofer IIS, Kyocera, Qualcomm, KT, ITL, Google, CEWiT, WILUS
· Direction #1: Native SBFD configuration
· Support(15) : Nokia, Huawei, Huawei, OPPO, ZTE, CMCC, Spreadtrum, Ericsson, NEC, China Telecom, Honor, Qualcomm, KT, Google, CEWiT, WILUS, NTT, DOCOMO( ?)
· Direction #2: Link direction determination in SBFD symbols
· Option 1: gNB configuration/indication
· [bookmark: _Hlk210987607]Support(7): CMCC, Ofinno, Apple, MTK, Qualcomm, CEWiT, WILUS
· Option 2: collision handling rules
· Support(2): Nokia, Qualcomm
On dynamic SBFD, 11 companies are supportive while 7 companies have some concerns on performance benefit and gNB/UE implementation complexity.
Issue #3: dynamic SBFD @BS
· Support(11) : ZTE, CATT, CMCC, Vivo, LG, Lenovo, NEC, China Telecom, InterDigital, KT Corp., Google
· [bookmark: _Hlk221045653]Netrual(1): OPPO, CMCC
· Concern (7): Nokia, Spreadtrum, Xiaomi, Ericsson, Samsung, NTT DOCOMO, Qualcomm
On UE-side SBFD, 8 companies are supportive while 9 companies have some concerns on the feasibility such as antenna separation and isolation. 
Issue #4: SBFD @ UE
· Support(8): FUTUREWEI, ZTE, Lenovo, Ofinno, MTK, Sharp, Honor, ETRI
· Netrual(1): OPPO
· Concerns (9) : Nokia, Spreadtrum, CMCC, Xiaomi, Vivo, Ericsson, Samsung, NTT DOCOMO, Qualcomm
Several companies shows concerns on support of IBFD in the first release of 6GR while some companies propose to support a forward compatible frame structure to introduce advanced duplexing mode in later release. 
Issue #5: IBFD/SFFD/overlapping-SBFD
· Concerns (9): Nokia, Spreadtrum, CMCC, Xiaomi, Vivo, Ericsson, Samsung, NTT DOCOMO, Qualcomm

First round discussion
FL proposal: 
For 6GR, RAN1 supports the following duplexing schemes 
· FD-FDD
· Semi-static TDD
· gNB semi-static SBFD
· HD-FDD on UE side
· Dynamic TDD
· FFS: detailed UE behaviors 

Companies are invited to provide views on the above proposal. 
	Company
	Comments

	Ericsson
	We are ok with the proposal. Further discussions is needed wrt the UE behavior for SBFD.

	Spreadtrum
	Fine to support.

	CEWiT
	Support the proposal

	DOCOMO
	Generally OK. On dynamic TDD, details are considered in 4.3.3 Proposal 4-3, better to discuss together?

	LGE
	We believe dynamic SBFD will provide benefits for 6GR. But we are ok with currently agreed duplexing schemes up to semi-static SBFD for 6G day 1. We may need to open further advanced duplexing schemes for 6G.  

	ZTE
	Our views above are captured incorrectly, which have been corrected. 
Even though we agree that these duplexing schemes can be supported, interference level and the SBFD performance should be evaluated for the SBFD so that we have the clear picture on this since the interference handling is important for the SBFD performance. The details can be discussed in section 10.5.5. We suggest add the following under the sub-bullet of gNB semi-static SBFD. 
The SBFD performance and the interference is evaluated in session 10.5.5.

	Lenovo 
	Support. 
Dynamic SBFD could also be considered feasible, assuming that SBFD symbols are natively supported. In that case, dynamic TDD would likely closely resemble dynamic SBFD in implementation.

	Sharp
	Support

	vivo
	We think it should not preclude other duplex schemes at this stage. There are 11 companies support dynamic SBFD at gNB side. The proposal is preferred to be modified as following:
For 6GR, RAN1 supports the following duplexing schemes 
· FD-FDD
· Semi-static TDD
· gNB semi-static SBFD
· HD-FDD on UE side
· Dynamic TDD
· FFS dynamic SBFD at gNB


	MTK
	Same view as DOCOMO. Prefer to have separate discussion for dynamic TDD.

	InterDigital
	We prefer to add gNB dynamic SBFD at least for study purposes in 6GR, also considering the larger number of companies supporting it in Issue #3.

	TCL
	We are fine to the proposal.

	Xiaomi
	We are ok with the proposal.

	Futurewei
	OK

	Panasonic
	Although not duplexing scheme, something the reservation mechanism for future extension is necessary.

	Qualcomm
	Support. 

	Ofinno
	One clarification question: dynamic/semi-static in the proposal is configuration level which does not necessarily identical to the UE behavior, right? For example, if the flexible symbol is introduced without SFI, therefore link direction is determined by scheduling, is it dynamic TDD or semi-static TDD?
In that perspective, whether to support dynamic TDD and gNB dynamic SBFD could be considered together.

	Samsung
	OK with the first 4 sub-bullets. 
Dynamic TDD needs more discussion for use cases.

	SONY
	Agree with this list.
It is very important to support HD-FDD at the UE side for IoT devices. We understand that an HD-FDD UE would be implemented without band-specific filters (i.e. with a SAWless design). This implementation issue would not impact switching patterns and collision rules, but would impact other aspects of design (e.g. UL bandwidth).

	CMCC
	Support this proposal. Based on previous meeting discussion, these duplexing schemes are already supported in 5G. We support to continue support these duplexing schemes in 6GR.
Regarding Issue #3 (dynamic SBFD @BS), we maintain a neutral stance. Please note that the summary erroneously listed our position as "support".
Instead, we propose further study single-carrier semi-static complementary TDD (C-TDD) under Issue #2 (Semi-static SBFD @BS), i.e., consider dual semi-static time-domain non-overlapping UL subbands.



	KT
	We support the proposal. Dynamic TDD may not directly include dynamic indication of slot format (e.g., SFI), but include DL reception or UL transmission based on scheduling DCI indication.

	OPPO
	Generally support.



Second round discussion

Spectrum utilization and aggregation
Companies’ views
	Company
	Views/proposals 

	CATT, CICTCI
	Proposal 16: Update FL’s observation as follows:
· The lessons learned from NR spectrum utilization and aggregation framework include, but not limited to
· CA has been a beneficial feature in previous generations 
· Multiple individual mechanisms (e.g. CA, SUL, SDL) are supported to realize spectrum aggregation/utilization, which complicates the spectrum aggregation solution in real deployment
· Not all functionalities are available from initial release, including UL TX switching
· Operating scenarios of CA and DC have some overlap
· Some functionalities are supported only on Pcell
· Slow and complex activation of additional carrier
· Inefficiency and restriction from coupling DL and UL carriers for a cell
· Utilizing fragmented spectrum is not considered well
· Features (such as HARQ) defined per carrier leads to sub-optimal performance
· Signaling/configuration overhead and UE processing complexity of PHY channels due to per CC constraint
· Limited applicable scenario of SSB adaptation for Scell
· Late introduction of UL TX switching leads to restricted applicability/performance
· Note: For 6GR, further study whether/how to address the above lessons
Proposal 17: For 6GR CA, inherit basic CA framework and cell conception from NR, and pursue optimization at least from the following aspects:
· Unified CA framework to support the functionality of the normal CA, SUL, and SDL.
· Fast SCell activation.
Proposal 18: Study decoupling UL/DL carrier for a cell in 6GR.
Proposal 19：A multi-carrier framework should be designed to support spectrum utilization over one or more carrier/band in 6GR while meeting the following requirements: 
· Efficient fragmented and irregular spectrum utilization 
· Low common signalling overhead
· Load balance for the RACH procedure
· Reduced control channel overhead.
Proposal 20: For the multi-carrier framework, study the feasibility and benefit of the following two schemes: 
· Scheme 1: Carrier aggregation (Intra-band CA), multiple physical carriers are aggregated and each physical carriers remains separate.
· Scheme 2: Single cell multiple-carriers (SCMC), multiple physical carriers are aggregated into a single virtual wideband carrier.
Proposal 21: Study single cell multiples carriers (SCMC) where non-continuous spectrum segments are aggregated together and regarded as one serving cell in 6GR from the following aspects:
· Intra-band spectrum aggregation can be used as starting point.
· Consider one TB spanning across multiple scattered spectrum segments.
· Consider BWP-based operation to support different UE bandwidth capabilities.
· Consider SCMC as one cell in the CA framework.

	China Telecom
	Observation 1: The following are included as the lessons learned from NR spectrum utilization and aggregation framework:
· CA has been a beneficial feature in previous generations
· Some functionalities are supported only on PCell
· Inefficiency from coupling DL and UL carriers for a cell
· Late introduction of UL TX switching leads to restricted applicability/performance
Proposal 10: For 6GR spectrum utilization and aggregation, study spectrum fusion technologies including super cell multiple carriers, flexible UL DL carrier association, and flexible carrier switching.

	CMCC
	Observation 2-1: The lessons learned from NR spectrum utilization and aggregation framework include, but not limited to:
· Some functionalities are supported only on camped cell/carrier, e.g. no support of initial access offloading to other cell/carriers.
· Slow and complex activation of additional carrier
· Inefficiency from coupling DL and UL carriers for a cell. 
· Signalling/configuration overhead due to per CC constraint, especially not friendly for fragment spectrum.
· Features (such as HARQ) defined per carrier leads to sub-optimal performance
· Overdesigned multi-carrier scheduling scenarios
· UE processing complexity/capability of PHY channels due to per CC constraint
· Limited applicable scenario of SSB adaptation/SSB-less/on demand SSB
· Late introduction of UL TX switching leads to restricted applicability/performance
Observation 2-2: Hyper cell with “Anchor and non-Anchor carriers” framework can provide the following benefit,
· Flexible offloading from IDLE/INACTIVE mode and flexible DL&UL paring
· Cell configuration signaling and SSB overhead reduction
· Scheduling overhead reduction. 
· Network energy saving. 
Proposal 2-1: A “Hyper cell” with “Anchor and non-Anchor carriers” framework is proposed to be studied in 6G SI, with the following characteristics,
· A hyper cell consists of a serial of “anchor/non-anchor carriers/cells”
· The component carriers/cells can be intra-band or inter-band. 
· Each component carrier/cells can be frequency continuous, and can also be frequency non-continuous, i.e. multiple physical carriers are aggregated into a single logical wideband carrier.
· System information is only broadcast on anchor carrier/cell, with Hyper cell common system information and carrier specific system information.
· Idle/inactive UEs only need to monitor paging on anchor carrier.
· Non-anchor carrier can be SSB-less or with sparse SS(B). 
· Both anchor and non-anchor carrier can be selected by UE for initial access and data transmission. 
· DL carrier and UL carrier are coupled based on network indication.
· Flexible intra-Hyper cell carriers switching is supported for connected mode.
· Support UEs with single carrier or multiple carriers capability to access Hyper cell.

	Ericsson
	Proposal 1	Support means to quickly activate data transmission on additional carriers. Potential solutions include UE pre-synchronization and NW assistance information.
Proposal 2	Support uplink-downlink decoupling as part of the enhanced carrier-aggregation framework.
Proposal 3	Minimize tight time-synchronous dependencies across carriers such as the DAI.
Proposal 4	Revisit the need for a PCell/SCell split in 6G. RLF should be declared only if all carriers have failed.
Proposal 5	Investigate means to reduce CA complexity, for example by the NW indicating that the same configuration is applied to multiple carriers.
Proposal 6	For the purpose of RAN1 discussion, a virtual carrier is defined by
a.	The bandwidth of a virtual carrier cannot exceed the maximum physical carrier bandwidth, i.e.  where  is the maximum possible carrier bandwidth in terms of resource blocks.
b.	The set of physical carriers possible to combine into a virtual carrier is a subset of the CA combinations specified in RAN4. The same RAN4 requirements apply to a physical carrier regardless of whether it is part of a virtual carrier or part of carrier aggregation.
c.	All physical carriers have the same properties in terms of (at least) symbol timing, slot and symbol boundaries, subcarrier spacing, duplexing scheme (incl. UL/DL allocation for TDD carriers), and MIMO scheme.
d.	Transport block processing and HARQ handling is done in the same way for virtual carriers as for physical carriers (i.e. if the 5G structure of one (or two) transport block per slot is reused, then there is one (or two) transport block per slot on a virtual carrier)
e.	One DCI per virtual carrier, scheduling resource blocks on the virtual carrier as it would be a physical carrier. Thus, the same MCS applied to all resource blocks and uplink power control is done on the virtual carrier.
f.	“DRX handling” operates per virtual carrier in the same was as for a physical carrier.
Proposal 7	A virtual carrier should be defined in 6G only if it solves a problem that cannot be addressed by enhancements to the carrier aggregation framework. It is important to early on discuss at least RAN4 aspects and UE capabilities.

	ETRI
	Proposal 2: For 6GR spectrum utilization and operations, the followings should be considered
· Support CA as the baseline operation for spectrum aggregation in 6G
· Consider DC for NTN-related use cases to enable robust multi-link operation across TN/NTN domains and orbital layers
· Support the concept of a single cell multi-carriers (SCMC) for efficient support of fragmented carriers
· Study mechanisms for initial access, system/control information transmission, resource allocation, etc.
· Support UL–DL decoupling within the CA framework to enable flexible pairing of uplink and downlink carriers
· Study mechanisms to support flexible UL/DL band pairing, including dynamic activation and switching of UL/DL carriers

	Fraunhofer IIS, Fraunhofer HHI
	Observation 1: Always using fully‑fledged carriers in all bands is unnecessary and inefficient in terms of complexity, capacity, and energy.
Observation 2: TDD’s ~24% UL time effectively reduces DL capacity; flexible multi‑carrier‑based duplexing could instead increase peak rate and capacity by reallocating this time to DL.

	Futurewei
	Proposal 3: In 6GR one serving cell may support more than one carrier.
Proposal 4: In 6GR support intra-cell CA operation in a serving cell with a small number of carriers.
Proposal 5: Intra-cell CA supports one PCC and its corresponding BWP within the PCC where the controls are transmitted and monitored and where the RRC connectivity with upper layers is maintained and one or more BWPs each within a SCC for data exchange.
Proposal 6: 6GR supports inter-cell CA with more than one serving cell.
Proposal 7: 6GR supports a 2-level carrier aggregation framework which includes intra-cell carrier aggregation (where one serving cell can support more than one component carrier) and inter-cell carrier aggregation (where more than one serving cells are further supported).
Proposal 8: 6GR should support inter-cell CA with operations largely in parallel across separate serving cells and with a reduced number of aggregated serving cells.

	Google 
	Proposal 1: 6G BWP design should support a lean configuration framework where common parameters are cell-specific and BWP-specific configuration is limited to essential parameters (e.g., size, location) to minimize signaling overhead and facilitate faster switching.
Proposal 2: Support dynamic adaptation of BWP parameters (e.g., size and location/center) to ensure optimal BWP configuration for latency-sensitive and diverse traffic types.
Proposal 3: Allow decoupled DL/UL BWP center frequencies to support flexible duplexing schemes and time-varying traffic requirements.
Proposal 4: Study mechanisms to support non-contiguous frequency resource allocation within a single BWP or via simultaneous multi-BWP operation to maximize spectral efficiency in fragmented bands
Proposal 5: Reorient the primary scope of 6G FR2 studies toward FWA-optimized requirements, focusing on high-capacity localized coverage rather than ubiquitous wide-area mobility.

	Honor
	Proposal 6: The variable carrier bandwidth, CA, BWP used in NR should be the starting point of operations of bandwidth in 6GR.

	Huawei, HiSilicon
	Observation 5: The lessons learned from NR spectrum utilization and aggregation framework are at least:
· The maximum number of bands in NR multi-band operations is actually limited by the maximum UE RF+BB hardware capacity in commercial networks. 
· UL Tx switching across N bands as specified in NR mandates UE to support at least N DL CCs and that the N DL CCs are activated, which leads to high DL capabilities requirement and high UE power consumption. 
· CA network operation faces a dilemma of choosing between the high service latency caused by SCell activation and high power consumption by keeping SCell always activated.
· Common signaling overhead (e.g., SSB/SIB1) increases with the number of aggregated carriers in CA, which restricts the system capacity especially in small bandwidth aggregation scenarios. 
· SUL scheme is bound to dedicated SUL bands with UL-only resources, instead of being directly applicable to FDD or TDD bands with flexible pairing of DL and UL across bands, and designed and optimized for collocated SUL-NUL scenario, which restricts applicable deployments.
· Concurrent transmissions under UL-CA operation or EN-DC operation is only beneficial for UEs who are close to gNB and have redundant UE Tx power and its symbol-by-symbol UL power control requires very tight coordination between PCell gNB and SCell gNB.
Observation 6: A UL carrier is paired to a DL carrier for determining UL frequency synchronization, time reference for TA, pathloss for UL power control, where to receive UL grant and how to acquire UL-related system information (e.g. UL carrier info, PRACH config, PUCCH config).
Observation 7: A DL carrier is paired to a UL carrier for determining where to transmit PUCCH for PDSCH HARQ-ACK feedback, and for CSI feedback.
Observation 8: The current fast SCell activation and SCell dormancy cause high static power consumption for UE.
Proposal 9: Study spectrum aggregation, where multiple physical carriers are aggregated into a virtual cell to enable more efficient fragmented spectrum utilization by defining certain functionalities across carriers rather than on carrier level, such as:
· One SSB in a carrier and SSB-less in other carriers, enabled by stricter synchronization requirements across carriers
· One DCI scheduling PDSCH across one or more carriers (for a UE capable of concurrent receptions of multiple carriers)
· One DCI scheduling PUSCH across one or more carriers (for a UE capable of concurrent transmissions of multiple carriers)
· One HARQ entity across all carriers
· One RRM for all carriers
· Common handover for all carriers, without needing to deactivate and re-activate carriers individually during handover
Proposal 10: The virtual cell is expected to be applied with the following two conditions:
· the number of aggregated PRBs is not larger than the maximum number of PRBs defined for one carrier
· the total bandwidth spanned by the virtual cell is within a certain frequency sub-range 
Proposal 11: Study both CA and the virtual cell mechanisms in the following spectrum aggregation scenarios:
· Case 1: intra-band contiguous spectrum aggregation
· Case 1-1: number of aggregated PRBs exceeds the maximum number of PRBs defined for one carrier
· Use intra-band contiguous CA
· Case 1-2: number of aggregated PRBs is within the maximum number of PRBs defined for one carrier
· Use a single carrier or intra-band contiguous CA depending on NW deployment
· Case 2: intra-band non-contiguous spectrum aggregation
· Case 2-1: number of aggregated PRBs exceeds the maximum number of PRBs defined for one carrier
· Use intra-band non-contiguous CA
· Case 2-2: number of aggregated PRBs is within the maximum number of PRBs defined for one carrier
· Use virtual cell
· Case 3: inter-band spectrum aggregation within a frequency sub-range
· Case 3-1: number of aggregated PRBs exceeds the maximum number of PRBs defined for one carrier
· Use inter-band non-contiguous CA
· Case 3-2: number of aggregated PRBs is within the maximum number of PRBs defined for one carrier
· Use virtual cell
· Case 4: inter-band spectrum aggregation across frequency sub-ranges
· Use inter-band non-contiguous CA
· Note: aggregation can include both virtual cell and carrier
Proposal 12: Study flexible DL and UL pairing applicable for initial access and after initial access, where:
· One UL CC is paired to at least one DL CC, the DL and UL CC can be in the same or different bands
· The pairing is used to determine UL frequency synchronization, time reference for TA, pathloss for UL power control, where to receive UL grant and how to acquire UL-related system information (e.g. UL carrier info, PRACH config, PUCCH config
· One DL CC is paired to at least one UL CC, the DL and UL CC can be in the same or different bands
· The pairing is used to determine where to transmit PUCCH for PDSCH HARQ-ACK feedback, and for CSI feedback
· More than one UL CC can be paired to one DL CC, where the UL CCs can be in FDD/TDD bands
· More than one DL CC can be paired to one UL CC, where the DL CCs can be in FDD/TDD/SDL bands
· The sites of DL CC(s) and paired UL CC(s) can be same or different.
Proposal 13: Study uplink Tx switching for UEs with various capabilities of number of Tx chains including 1Tx/2Tx/4Tx and various Tx switching cases, e.g. 4Tx-4Tx/2Tx/1Tx, etc.
Proposal 14: NR CA features, e.g., intra-band/inter-band SSB-less SCell operation, on-demand SSB, simplified SSB, On-demand SIB1, single DCI for joint scheduling of multi-carriers, should be studied in 6G.
Proposal 15: Study fast SCell activation, including information reporting for SCell activation/deactivation, while considering impact on UE power consumption.

	Interdigital
	Proposal 7: 6GR spectrum utilization and aggregation framework enables the following, considering lessons learned from 5G NR:
· Flexible access to multiple carriers without requiring expanding baseband capabilities
· Dynamic selection of uplink carriers based on coverage and efficiency needs

	ITL
	Proposal 1:
Spectrum utilization for 6GR should support both single wideband carrier operation and carrier aggregation–based approaches within a unified frame structure framework, without premature exclusion of either option.

	KDDI
	Observation 1: One of the lessons learned from NR spectrum utilization and aggregation framework is inefficiency from coupling DL and UL carriers for a cell.
Proposal 1: 6GR supports DL/UL decoupling to ensure UL coverage and guarantee communication quality.
Proposal 2: The scenario where downlink SSB transmission cannot be performed in the UL band is considered as one of the DL/UL decoupling scenarios.

	KT
	Proposal 3: RAN1 to study spectrum utilization and enhancements to the current CA framework, with a focus on improving flexibility, resource management, signaling efficiency, complexity, and energy saving.

	Lenovo
	Proposal 5: The 6GR Carrier Aggregation (CA) framework should be designed from inception to address the following critical aspects:
· Loose Network-Side Coordination:​ The design should minimize mandatory cross-carrier dependencies and coordination overhead at the network side.
· DL/UL Carrier Decoupling:​ Flexible decoupling of downlink and uplink carriers should be natively supported to optimize coverage and system performance independently.
· Unified Uplink Transmission (Tx) Switching:​ A native and simplified support mechanism for UL Tx switching is needed, ideally through a unified switching scheme applicable to all channels (e.g., data and control).
Proposal 6: 6GR should evaluate and compare the spectrum utilization, energy savings, UE complexity etc., to support fragmented non-contiguous carriers using enhanced CA framework and single cell multi carrier framework. 

	LGE
	Proposal 1	Consider supporting UE-side multi-cell aggregation in 6GR, similar to the CA framework used in 5G NR.
Proposal 2	Consider supporting multiple‑carrier single‑cell operation for 6GR, which enables multiple carriers to be operated under a single logical cell.
Proposal 3	For 6GR, study support for enhanced flexibility and dynamic adaptation of DL–UL frequency resource (e.g., carrier, BWP, etc.) coupling than in 5G NR. 
Proposal 4	For 6GR, study efficient frequency resource adaptation mechanisms, such as 
· Fast SCell activation
· Dynamic UL carrier switching without limitation of TX chain sharing
Proposal 5	Study the potential need and applicability of dual connectivity for TN–NTN and NTN–NTN inter‑working scenarios.
Proposal 6	Study unified approach for various scenarios of frequency resource configuration and adaptation, such as multi-carrier operation, frequency resource (e.g. BWP/carrier) adaptation, DL-UL frequency resource coupling, etc.

	MTK
	Observation 12: In RAN1 #122bis, the pain points of legacy CA framework were discussed. Many of the inefficiencies are the result of the one-to-one mapping between a logical cell and physical carrier of the 5G CA framework.
Proposal 17: Intra-band and nearby inter-band carriers are aggregated into a single multi-carrier cell when they meet specific time and frequency alignment criteria.
· FFS: The specific time and frequency alignment criteria
Observation 13: When carriers are sufficiently synchronized within a multi-carrier cell, a common time/frequency synchronisation reference and AGC can be used at UE side, and it helps to improve carrier activation latency.
Observation 14: When carriers share the same RRC configuration within a multi-carrier cell, the UE specific signalling overhead (e.g. DCI and RRC signalling) and UE processing complexity of PHY channels are reduced. In addition, the scheduling and HARQ operations are no longer restricted within a carrier, which improves user throughput and latency in multi-carrier operation.
Observation 15: In 6G, the carrier frequency would be 7GHz or higher, which causes more severe path loss issue compared to 5G FR1 (sub-6GHz, with most available bandwidth around 3.5GHz), and hence 6G may suffer from poor DL/UL coverage.
Observation 16: One potential solution is to arrange DL in around 7GHz and UL in a lower band (say 1.8GHz), where DL and UL are decoupled in different bands.
Proposal 18: RAN1 to study mechanisms and procedures to enable DL/UL decoupling (DL and UL in different bands), including 
· How UE performs time/frequency synchronization for the UL transmission on the UL band
· How UE/NW obtain the channel state/quality related information for the UL transmission on the UL band

	Nokia
	Proposal 6.1: Adopt the NR TB processing principle per carrier as baseline for 6GR CA design allowing for modular and scalable network and UE implementations.
Proposal 6.2: 6G CA design needs to support a wide variety of CA deployments over multiple sites and frequency ranges, having also varying possibilities for network scheduler coordination.
· Support for PHY control signaling without low-latency coordination among serving cells is the cornerstone for the 6G CA design.
· This should include, besides the support of two PUCCH cell groups, the support for HARQ-ACK reporting with decoupled serving cell scheduling for e.g. UE having a single UL serving cell (or within a PUCCH cell group).
· Additionally, network should be able to limit by configuration UCI transmission to a (set of) UL serving cell(s).
Proposal 6.3: Support a single framework for 6G spectrum aggregation built upon the Carrier Aggregation (CA) framework, integrating flexible uplink/downlink pairing and uplink Tx switching with CA.
Proposal 6.4: Investigate potential solutions for fast carrier activation and identify the best solution(s) to be adopted for 6G.
Observation 6.1: Flexible pairing of DL & UL carriers is a good mechanism to improve uplink performance. To achieve such pairing, DL reference signal availability is crucial for synchronization and pathloss measurement while co-sited deployments are relevant.
Proposal 6.5: RAN1 to study the needed PHY mechanisms for the support of flexible pairing of UL and DL carriers for 6GR.
Proposal 6.6: Study 6G uplink operation in unlicensed spectrum not requiring channel access procedures (i.e. no need for listen-before-talk) and using mainstream 6G radio design like 6G carrier aggregation, flexible UL/DL pairing and UL Tx switching.
Observation 6.2: The NR UL TX switching framework based on dynamic triggering does not support the switching of all the UL physical channels and signals and may lead to switching uncertainties / ambiguities.
Proposal 6.7: Study the support of 6GR UL TX switching based on semi-static patterns (instead of dynamic triggering) enabling the UL TX switching to be applicable to all UL physical channels and signals.

	NTT DOCOMO
	Proposal 7:
· Study allowing DL/UL decoupling for a cell
· e.g., to configure a cell with DL at higher frequency band such as sub6/FR3/FR2 and UL at lower frequency band such as 800 MHz/2 GHz
Proposal 8:
· Study efficient/effective/practical features of carrier ON/OFF.
· e.g., carrier without SSB in more applicable deployment.
· e.g., carrier with on-demand SSB, which can also be applicable to PCell
· e.g., fast carrier activation in a practical manner and joint consideration of NES. 
Proposal 9:
· For 6GR spectrum utilization and aggregation framework, study multi-carrier native design that enables more flexible use of multiple carrier frequencies with less restrictions on carrier boundaries.

	OPPO
	Proposal 36: Regarding spectrum utilization, RAN1 study lessons learned from 5G multiple carrier solutions including CA, SUL and Tx/LBCA switching as following:
· Redundant Common signaling transmission due to per-CC signaling/configuration overhead, especially for fragmented carriers.
· Per-CC channel/signal transmission/reception and HARQ entity design, resulting in low spectrum efficiency and high transmission latency.
· Inefficient UE capability utilization since RF chain and baseband processing unit is strictly tied with carrier and cannot be shared among multiple carriers.
· Fixed coupling of DL carrier and UL carrier within a same band leads to coverage imbalance between UL and DL.
· Offloading for random access is only limited to UL and one carrier in IDLE mode, which is restrictive, and CA is only limited to CONNECTED mode.
· Cluttered carrier switching mechanism including Tx switching based on at least DL CA capability and LBCA switching were introduced in different release, lacking of unified consideration and design.
Proposal 37: For 6G spectrum utilization improvements, the following aspects can be studied:
· Multiple CCs share one set of common signaling transmission for improved spectrum efficiency.
· TB across multiple carriers for more efficient utilization of fragmented resources.
· HARQ entity sharing and cross-CC HARQ to explore diversity and latency gain.
· More flexible load balancing for the whole RACH procedure including both UL and DL.
· Maximize UE capability utilization by RF/baseband sharing among intra-band fragmented carriers and non-CA capability-based carrier/cell switching.
· Flexible UL/DL pairing for UL/DL coverage balancing.
Observation 12: For both IDLE mode and CONNECTED mode, enhancing spectrum utilization in 6GR via CA framework requires higher complexity than via SCMC framework considering the following aspects:
· Cell (re)selection procedure would be impacted if following CA framework.
· Per-cell HARQ entity concept would be broken if following CA framework.
· BWP within one cell concept would be broken if following CA framework.
· PDCCH related design, e.g., DCI field, interpretation and alignment design, BD/CCE limit handling, and hash function design, would be impacted if following CA framework.
Proposal 38: 6GR should study framework for multi-carrier handling mechanisms including CA, SCMC and carrier switching.
Proposal 39: Study and standards development of channel access schemes for utilization of unlicensed spectrum by 6GR should be deprioritized, considering low or no commercial deployment of LAA, NR-U and SL-U in 4G and 5G.

	Pengcheng Laboratory
	Observation 1: Existing multi-carrier mechanisms are characterized by overlapping applicability and inherent limitations, including inefficient spectrum utilization, complex system information signaling, and inflexible carrier pairing.
Proposal 1: To enhance spectrum utilization and aggregation flexibility in 6G RAN, support for uplink/downlink (UL/DL) decoupling and flexible UL/DL pairing should be considered. This includes Single Cell Multi-Carrier (SCMC), DL-only cells, UL-only cells, as well as both co-located and non-co-located deployment scenarios.
Observation 2: In the design of a unified framework for spectrum utilization and aggregation, clarifying the hierarchical positioning of Single Cell Multi-Carrier (SCMC) relative to Carrier Aggregation (CA) is essential. At the same time, increased flexibility often comes at the cost of system simplicity. Core mechanisms—such as system information broadcasting, HARQ operation, and initial access procedures—face challenges in maintaining procedural uniformity while supporting diverse spectrum configurations and ensuring compatibility with DL-only and UL-only cells.
Proposal 2: For the design of a unified framework for spectrum utilization and aggregation, the study should begin with a clear definition of Single Cell Multi-Carrier (SCMC) and its hierarchical positioning. A balanced design is required between system complexity and procedural uniformity, particularly for key mechanisms such as system information, retransmission procedures (including HARQ and higher-layer mechanisms), and initial access procedures. The study should consider, but not be limited to, the following aspects:
	• 	Cross-component-carrier (CC) initial access
	• 	System information sharing across CCs
	• 	Cross-CC HARQ operation among multiple CCs
	• 	Higher-layer retransmission mechanisms spanning multiple CCs without HARQ

	Qualcomm
	Observation 3. If continuous spectrum is available, the most efficient way is to define it as a wideband carrier instead of using intra-band contiguous CA.
Observation 4: CA supports flexible aggregation of CCs within and across bands and allows for different number of CCs to be supported in downlink and uplink directions. 
Observation 5: CA enables the addition of CCs in the uplink direction, while ensuring the presence of a corresponding downlink CC used as a reference for measurements, which is critical for accurate timing alignment, power control, and for supporting non-collocated deployments.
Observation 6: UE’s capabilities and the extent to which they are shareable across different CCs/bands are not dictated by the aggregation method itself, but rather by how the UE’s hardware, software, and firmware resources are provisioned and budgeted for each deployment scenario.
Observation 7: CA incorporates several features designed to support UE’s power-efficient operation, including cross-/multi-cell scheduling, aligned DRX across all CCs, and sCell addition, release, activation, and deactivation.
Observation 8: 5G-NR introduces mechanisms to enhance uplink coverage, including the selection of the most reliable cell through appropriate configuration of thresholds and priorities across cells, as well as the relaxation of uplink power class definitions for multi-carrier operations.
Observation 9: So far, 3GPP has defined FDD bands by flexibly associating the pairs of DL and UL frequencies.
Proposal 17. In 6GR, aimed at reducing signaling overhead and UE’s memory requirements, a more efficient RRC configuration mechanism for CA should be devised.
Proposal 18: In 6GR, study the benefits, feasibility and conditions for pooling time and frequency resources across multiple CCs for DL and UL scheduling for intra-band non-contiguous cases.
Proposal 19: In 6GR, study the methods to improve the efficiency, implementation cost and scalability of different cross/multi-cell scheduling schemes. 
Proposal 20: In 6GR, study the design and procedures aimed at accelerating the CA configuration and activation of sCells. 
Proposal 21: In 6GR, study the mechanisms for directional sCell activation/de-activation based on actual traffic requirements.
Proposal 22: Support power aggregation across bands in uplink for improving coverage of spectrum aggregation from day 1.
Proposal 23: With the support of power aggregation across multiple uplink bands, RAN1 should study the information exchange between the network and UE to improve scheduling and performance.
Observation 11: For a given pair of DL spectrum and UL spectrum, if one operator decides to take the traditional approach (defining a new FDD frequency band) and another operator decides to take the new approach (defining a pair of DL and UL from different existing frequency bands), the standard effort would be doubled, and it results in fragmentation.
Proposal 24: 6G CA framework is designed to enable combined utilizations of mid/high-band and low-band for coverage enhancement in connected mode. Specifically, to decouple DL and UL under CA framework, UL-only CCs for CA (or more UL-CCs than DL-CCs in a CA) with directional CC activation/deactivation for UE/NW power saving can be supported. Such UL-only CCs should, however, be associated with proper DL reference signals used for UL transmission.
Proposal 25: In idle mode, a careful investigation on the scenarios where the mid/high band uplink coverage issue exists is necessary. Also, for such cases, it is necessary to consider network-side solutions such as assigning high access priorities to the low-band frequencies.

	Samsung
	Observation #14.	To improve load balancing and NES, it is beneficial to not limit cells/carriers where a UE can perform a procedure, e.g. for initial access or PUCCH transmission.
Observation #15.	In NR, independent/later additions, e.g., SUL/SDL/LB-CA and UL-Tx switching, have resulted in clutters. 
Observation #16.	In NR, legacy DL-UL pairing for FDD/TDD cells may not optimize KPIs for both DL and UL.
Observation #17.	Energy-efficient CA and low-latency cell activation continue to be key considerations.
Observation #18.	Fragmented carriers were not efficiently utilized and latency is unnecessarily increased under NR CA framework.
Observation #19.	N-carrier Single Cell (NCSC), i.e., a serving cell configured with N-carrier (N > 1), can be a candidate for 6GR CA operation.
Proposal #7.	6GR should consider the lessons learned from NR CA operation and study flexible and efficient CA framework for easy and fast carrier/cell on/off and for increased network energy saving, coverage and for improved spectrum utilization.

	Spreadtrum
	Proposal 12: The lessons learned from NR spectrum utilization and aggregation framework include
· 	CA has been a beneficial feature in previous generations
· 	Not all functionalities are available from initial release
· 	Operating scenarios of CA and DC have some overlap
· 	Some functionalities are supported only on Pcell
· 	Slow and complex activation of additional carrier
· 	Inefficiency from coupling DL and UL carriers for a cell
· 	Utilizing fragmented spectrum is not considered well
· 	Features (such as HARQ) defined per carrier leads to sub-optimal performance
· 	Signalling/configuration overhead and UE processing complexity of PHY channels due to per CC constraint
· 	limited applicable scenario of SSB adaptation for Scell
· 	Late introduction of UL TX switching leads to restricted applicability/performance
· 	Lack of efficient energy efficiency scheme for idle/inactive state
· 	PDCCH overhead and BD complexity reduction in CA is not considered in initial release 
Proposal 13: For efficient and flexible spectrum utilization and operations, the following aspects or mechanism should be studied for 6GR day 1:
· NR MC/CA mechanism
· SCMC (Single Cell Multi-Carrier) mechanism at least for non-contiguous carriers within a same band
· Data scheduling framework across multiple carriers within a cell
· DL and UL decoupling 
· Fast carrier activation
· UEs with different BW capability shall be served by the same base station in the same spectrum
· -	Flexible UL Tx switching and DL Rx switching

	TCL
	Proposal 6: RAN1 should study the way of aggregating multiple fragmented spectrums/carriers as one serving cell in 6GR. 

	vivo
	Proposal 18: Study 6GR frame pattern time domain periodicity from 0.5ms to 20ms
· FFS to down-select to a limited number of DL-UL configurations from those supported in 5G NR
· FFS periodicity larger than 20ms for NTN
Proposal 19: 6GR shall study single cell multi-carriers (SCMC) to aggregate multiple carriers in different bands as a single cell for idle mode operation, including
· SSB, SIBs, Paging, DL/UL WUS are transmitted/monitored on anchor carrier on a low frequency band
· RACH can be performed on anchor carrier on a low frequency band, or offloaded to non-anchor carrier(s) in high frequency band(s)
· FFS the benefit and feasibility of paging offloading from anchor carrier to non-anchor carrier
Proposal 20: 6GR shall study SCMC to aggregate multiple carriers within a band group as a single cell for connected mode operation (e.g., low band carriers including 700~900MHz), including
· BWP operation, e.g. single or multiple active BWPs for a SCMC cell
· PDSCH/PUSCH TB mapping, e.g. single or multiple TBs for a SCMC cell
· Joint scheduling of PDSCH/PUSCH over multiple carriers within a SCMC cell
· UE capability sharing among multiple carrier within a SCMC cell
Proposal 21: 6GR shall study unified framework for both SUL/SDL and CA operation, and fast SCell addition and activation to access secondary carriers in CA operation.

	Xiaomi
	Proposal 1: For 6GR, RAN1 should study technologies of spectrum utilization and aggregation on top of existing CA/multi-carrier features to solve the above pain points.
Proposal 2: For 6GR, RAN1 should study the way of aggregating multiple fragmented spectrums as one serving cell.
Proposal 3: For 6GR, RAN1 should study flexible pairing of DL and UL carriers to accommodate different DL and UL service requirements.
Proposal 4: For 6GR, RAN1 should study the configuration of allowing more UL carriers than DL carriers for UL capacity boosting.
Proposal 5: For 6GR, RAN1 should study the potential solutions to enable fast SCell activation/deactivation procedures.
Proposal 6: For 6GR, RAN1 should study SCell dormancy mechanism for UE power saving.
Proposal 7: For 6GR, RAN1 should study subband-based scheduling for efficiently utilizing wide spectrum resources.
Proposal 8: For 6GR, RAN1 should study the scheduling mechanism to allow up to two scheduling cells for a scheduled cell for PDCCH offloading.

	ZTE
	Proposal 4-1: The following requirements for 6GR multi-carrier operation should be agreed before discussing multi-carrier framework:
· Unified framework: Introduces a unified framework to avoid standardization complexity and market fragmentation.
· Connected & Idle: UE can acquire initial access configurations for other carriers via camped carrier, and carrier switching is supported at initial access phase.
· Capacity & Coverage: Tx/carrier switching, carrier aggregation, and flexible DL/UL pairing for both capacity and coverage.
· Collocated & Non-collocated: Besides collocated CA，native support of non-co-located CA deployments. 
· High Efficiency & Low Power Consumption：Virtual carrier for flexible and efficient usage of fragmented spectrum; Native NES and UE power saving design;
Proposal 4-2: To support a unified framework for carrier aggregation and switching operations, the following aspects should be studied:
· Carrier selection mechanisms in IDLE/INACTIVE states.
· Adjacent fragmented spectrum with the same numerology, the shared baseband and RF capabilities can be aggregated into one virtual carrier configured in a single cell.
· Enhanced CA framework with flexible UL/DL pairing.
· Support for non co-located CA scenarios, including corresponding TAG and power control enhancements.
Proposal 4-3: Study whether the following NR multi-carrier features or their extension should be supported in 6GR:
· Multi-TAGs
· Multiple PUCCH groups
· Tx switching
· Parallel PUCCH and PUSCH transmission, FFS intra-CC, intra-band or inter-band
· Fast Scell activation
· Cross carrier scheduling for same or different numerologies
· CA with non-aligned frame boundaries
· Multi-cell PDSCH/PUSCH scheduling by single DCI
· CA with carrier switching



Discussion
Many companies discussed the potential improved of spectrum aggregation of fragmented spectrums compared to NR CA including Samsung, MediaTek, CMCC, China Telecom, NTT DOCOMO, Xiaomi, vivo, OPPO, CATT, Spreadtrum, FUTUREWEI, ZTE, LG, InterDigital, ITL, TCL, Lenovo, Panasonic, Pengcheng, ETRI, Sharp, HW, Ericsson, Qualcomm and Nokia. There was different naming related to the operation, e.g., virtual cell, N-carrier Single Cell (NCSC), virtual carrier, Hyper cell. The motivations mentioned by companies include the following
· Motivation 1: within a single cell, allowing seamless integration of diverse fragmented spectrum. (Samsung)
· Motivation 2: UE can utilize multiple UL resources from fragmented spectrum for high SNR range (Samsung)
· Motivation 3: improve spectrum utilization and reduce latency (Samsung)
· Motivation 4: maximizes the value of fragmented spectrum, improves coverage, and supports energy-efficient operations. (Samsung)
· Motivation 5: Many of the inefficiencies are the result of the one-to-one mapping between a logical cell and physical carrier of the 5G CA framework. (MediaTek)
· Motivation 6: flexibly and efficiently scheduled with performance improvement (China Telecom)
· Motivation 7: remove unnecessary restrictions of functions per carrier/cell in 6GR (NTT DOCOMO)
· Motivation 8: most features are defined per carrier and work independently among carriers., this is far from efficient/effective NW/UE in terms of frequency utilization, load balancing, NW/UW energy saving (NTT DOCOMO)
· Motivation 9: achieve simplified cell management and load balance as well as power saving. (Xiaomi)
· Motivation 10: Enhanced coverage and capacity: aggregate carriers from low-band frequencies (for coverage) and mid/high-band frequencies (for capacity) (vivo)
With respect to how to support the above operation, several companies mentioned that this operation could be supported based on a common framework based on CA. The FL recommends to first clarify the intended supported functionalities and how to support to the operation can be discussed as a second step. 
Many companies proposed to study uplink-downlink decoupling (flexible UL and DL pairing), including Ericsson, Nokia, MediaTek, CMCC, China Telecom, NTT DOMOCO, Xiaomi, CATT, Spreadtrum, FUTUREWEI, ZTE, LG, KDDI, TCL, Lenovo, Pengcheng, ETRI, Sharp, HW, Qualcomm. The motivations mentioned by companies includes
· Motivation 1: the best frequency band for the downlink may not be the best frequency band for uplink. (Ericsson)
· Motivation 2: SUL had limitations (e.g. the lack of a downlink in the same band with a pathloss/timing reference) and saw limited uptake in practice. (Ericsson)
· Motivation 3: Tx switching has some drawbacks: uplink control signaling on PUCCH can only be switched between cells in later 5G releases and uses a mechanism separate from that for data, which increases complexity and limits its usefulness. (Ericsson)
· Motivation 4: improve uplink and downlink performance, especially in cell edge conditions. (Nokia)
· Motivation 5:7GHz or higher, which causes more severe path loss issue, poor DL/UL coverage. arrange DL in around 7GHz and UL in a lower band. (MediaTek)
· Motivation 6: provide improvement for “Inefficiency from coupling DL and UL carriers for a cell.(CMCC)
· Motivation 7: Adapt to unbalanced UL DL traffic load. (China Telecom)
· Motivation 8: Guarantee both capacity and coverage with less demand on involved number of carriers. (China Telecom)
· Motivation 9: inefficient and ineffective as DL and UL could have different requirements and limitations, such as different maximum Tx power and corresponding coverage, different amounts of traffic, different data rate demand, etc (NTT DOCOMO)
· Motivation 10: utilize higher frequency more efficiently while ensuring UL coverage e.g., by allowing a cell consisting of DL carrier and UL carrier in different bands (NTT DOCOMO)
· Motivation 11: for 6G, it is desirable to define a more easily utilized and as a result widely implemented feature beyond 5G SUL. (NTT DOCOMO)
· Motivation 12: accommodate different DL and UL service requirements, e.g., data rate/throughput, coverage, latency, and so on (Xiaomi)
With respect to how to support the above operation, several companies mentioned that this operation could be supported based on a common framework based on CA. The FL recommends to first clarify the intended supported functionalities and how to support to the operation can be discussed as a second step.

Enhanced Tx switching and further enhancements for normal CA, .e.g., fast scell activation/deactivation are also discussed by many companies. 

First round discussion
FL proposal 1: 
Study 6GR spectrum aggregation operation, where multiple physical carriers are can be aggregated into one “virtual cell”, considering at least the following aspects:
· The total number of aggregated PRBs is not larger than the maximum supported number of PRBs defined for one carrier
· All physical carriers with the same properties, e.g., symbol timing, slot and symbol boundaries, subcarrier spacing, duplexing scheme (incl. UL/DL allocation for TDD carriers), and MIMO scheme
· FFS same or different symbol timing, slot and/or symbol boundaries, MIMO scheme, etc. 
· One SSB is transmitted in a physical carrier and SSB-less or sparse SS(B) in other physical carriers
· One DCI scheduling PDSCH across one or more aggregated physical carriers
· One DCI scheduling PUSCH across one or more aggregated physical carriers 
· One transport block can be mapped to one or multiple physical carriers 
•	FFS: One RRM for all aggregated physical carriers
· FFS: Common handover for all aggregated carriers, i.e., no need to deactivate and re-activate carriers individually during handover 
· FFS: Restriction of the frequency sub-range spanned by the “virtual cell” 

Companies are invited to provide views on the above proposal. 
	Company
	Comments

	Nokia
	We would first like to hear the motivation for such new framework on top of what CA can provide (target bands, deployments etc.). E.g. for low band FDD it will not be possible to operate with SSB-less carriers considering that most low end devices (such as IoT and wearables) may mainly support low and FDD operation with “CA capabilities” – so each of the carriers there would still need to be operated in stand-alone operation. So this operation seems to be only reasonable from single UE perspective, but not really from network operation point of view. So there seems to be no savings on system overhead. 

The advantages of a single PDSCH/PUSCH across multiple carriers would need to be shown – with the assumptions provided above. 

	Ericsson
	We are fine to discuss a virtual carrier assuming the “definition” above but want to highlight that a new feature such as a virtual carrier should only be introduced if it solves a problem that cannot be solved sufficiently well with carrier aggregation. Handling devices not capable of virtual carrier, especially in lowband FDD spectrum, must be accounted for.

	Spreadtrum
	We are fine to study “virtual cell” and related definition/conditions. The detailed schemes can be discussed later.

	DOCOMO
	Generally good direction as starting point for further study.
However, we think this virtual cell concept is just one of the options for 6GR spectrum aggregation operation. We can also consider some multi-cell scheduling enhancements, including support of different SCS among CCs, cross-CC HARQ, etc. So, we would like to keep such possibility for now and not to narrow down before sufficient study.
Moreover, as the interpretation of “cell” should have alignment with RAN2, especially on HO and RRM procedures, this discussion would require coordination with them.

	Lenovo
	We support this.

	Sharp 
	We are fine to study or discuss the concept of virtual cell where multiple carriers can be aggregated. In our view, it is important to consider such a framework to address fragmented resources. However, we should also need to consider the existing carrier aggregation framework as defined in 5G as a starting point. Potential enhancement can also be considered on top of existing carrier aggregation. When we study the spectrum aggregation, one important aspect is to compare the performance of virtual cell and existing carrier aggregation framework.  

	vivo
	We support this proposal in general.
As in our proposal, a designated anchor carrier (e.g., in low-band) transmits SSB/SIBs for all devices. SCMC-capable UEs then see the aggregated non-contiguous carriers as part of that single cell, while legacy devices see only the anchor. This reduces system overhead by avoiding duplicate signaling on non-anchor carriers.
To ensure a productive and focused discussion on SCMC, we need to clarify its operational scope for SCMC, i.e., Idle/Inactive operation or connected mode operation.
For idle mode, the key motivation is network energy saving and signaling overhead reduction. While for connected mode, the focus will be defining mechanisms for unified scheduling, cross-carrier TB mapping, and, UE capability sharing across the aggregated bandwidth.

	MTK
	Generally support

	China Telecom
	We support the study of aggregating multiple physical carriers into one “virtual cell”. Regarding the motivation that cannot be supported well with CA, we think it includes getting rid of signaling overhead and delay caused by addition/release/activation/deactivation of SCells based on CA before/during/after the HO procedure due to UE mobility, load balance etc, as well as multiple carriers visible for UEs in RRC idle/inactive state for random access/paging load control and performance improvement. 
We think the second bullet relates to the last FFS bullet, both can be FFS.

	CATT, CICTCI
	We propose to first discuss the definition and concept of the virtual cell, followed by an analysis of its relationship with the CA framework. For instance, the virtual cell can serve as one cell within the CA configuration.

	TCL
	Fine to support this proposal. Regarding HO, different virtual cells may use different carriers, and from the perspective of the UE, some carriers may not be supported. Therefore, if all carriers are in an activated state, the handover between different virtual cells may fail.

	Xiaomi
	We are Ok to discuss the mechanism of aggregating multiple carriers into a single cell. However, the use case may need clarified at the first step. Are these carriers in low frequency band with narrow and fragment spectrum? Now the use case of the proposal is not clear.
Suggest revising the main bullet as “Study 6GR spectrum aggregation operation, where multiple physical carriers are can be aggregated into one “virtual cell”, considering at least the following aspects:”
Both 4th and 5th bullets are not clear to us, is there a single PDSCH or a single PUSCH across one or more physical carriers? Here, “the one or more physical carriers” are a part of the aggregated multiple physical carriers of the virtual cell OR cover all the aggregated physical carries of the virtual cell?
“One RRM for all physical carriers” also need clarification. In addition, RRM issues also relate to RAN2 and RAN4. We are not sure whether RAN1 can make conclusion like this. 
Same comment on “common handover” bullet.

	Futurewei
	We noticed that could be some confusion of the terms carrier and BWP. We would like to clarify whether a carrier and BWP are contiguous frequency or not. We also note that NCD_SSB is not considered as supported by some carriers. The common handover of all carriers should be handled by the mobility agenda. What is the difference between a cell and a virtual cell?

	Panasonic
	We support to study this.

	Qualcomm
	We think the first step we need to do is to discuss whether such “virtual cell” is really necessary. Even without it, it is possible to realize the listed motivations by proper enhancements to the CA (at least for connected mode). It needs to be clear whether/why the “virtual cell” needs to be introduced. 

Also, target scenarios need to be discussed/clarified, i.e., whether the carriers/cells are co-located or non-co-located, intra-band or inter-band, same SCS or different SCS, for connected mode only or both connected and idle modes.

	Samsung
	Suggest to revise the main bullet. This is because; 1) CA framework is also another spectrum aggregation option which is a separate discussion from this and 2) trying to more self-explanatory for the ‘virtual cell’:
Study 6GR spectrum aggregation operation including multiple non-contiguous physical carriers are aggregated into one cell, considering at least the following aspects:

Some updates for the sub-bullets:
· The total number of aggregated PRBs is not larger than the maximum supported number of PRBs defined for one carrier
· All physical carriers with the same properties, e.g., symbol timing, slot and symbol boundaries, subcarrier spacing, duplexing scheme (incl. UL/DL allocation for TDD carriers), and MIMO scheme
· FFS same or different symbol timing, slot and/or symbol boundaries, MIMO scheme, etc. 
· One SSB is transmitted in a physical carrier and SSB-less or sparse SS(B) in other physical carriers
· One DCI scheduling PDSCH across one or more physical carriers 
· One DCI scheduling PUSCH across one or more physical carriers 
· One transport block can be mapped to one or multiple physical carriers 
•	One RRM for all physical carriers
· Common handover for all carriers, i.e., no need to Whether/how to deactivate and re-activate carriers individually during handover 
· FFS: Restriction of the frequency sub-range spanned by the “virtual cell” 


	CMCC
	For the 3rd bullet, suggest to update as follows:
· One SSB is transmitted in a physical carrier and SSB-less or sparse SS(B) or on-demand SS(B) in other physical carriers
Add another bullet,
· When used for idle/inactive state,  initial access on each carrier 
There is also another multi-carrier case where the total number of PRBs is not restricted, such as a more general multi-carrier framework for both idle/inactive and connnected state. For idle/inactive mode, it is similar to SUL , but not restricted to SUL only and not restricted to supplementry UL only. More dulpex carrier type and carriers can be used not only for  connnected state but also for idle/inactive state.

	Pengcheng Laboratory
	We generally support the study of “virtual cell”, but the usage of “virtual cell” should be clarified, such as whether it is limited to specific frequencies or applicable to all eligible physical carriers.

	Huawei1, HiSilicon
	We generally support the direction of this proposal. 
UEs with different capabilities can support virtual cell, , e.g. supporting concurrent transmission in all carriers in a virtual cell, supporting transmission in only one carrier in a virtual cell for a given time, supporting concurrent transmission in more than one carrier in a virtual cell (the number of concurrent transmitting carriers is smaller than the number of carriers in the virtual cell)

	ZTE
	For multi-carrier framework, so fart we have two clear structures, i.e. CA vs. Single cell with multiple carriers. It is hard to do hard down-selection at the first few of meetings, or even in the entire SI. Hence, we propose to study what we need for 6GR multi-carrier framework first, then coordinate with RAN2 to make the decision. Here is our suggestion. 
Note: per Mr. Chair’s guidance, it should be addressed for scenarios and requirements first rather than going to solutions directly. 
The following requirements for 6GR multi-carrier operation should be agreed before discussing multi-carrier framework:
· Unified framework: Introduces a unified framework to avoid standardization complexity and market fragmentation.
· Connected & Idle: UE can acquire initial access configurations for other carriers via camped carrier, and carrier switching is supported at initial access phase.
· Capacity & Coverage: Tx/carrier switching, carrier aggregation, and flexible DL/UL pairing for both capacity and coverage.
· Collocated & Non-collocated: Besides collocated CA，native support of non-co-located CA deployments. 
· Further study whether virtual carrier/cell is needed for flexible and efficient usage of fragmented spectrum for native NES and UE power saving design


	KT
	We are fine to study multi-carrier operation based on the current CA framework. However, it’s premature to define such a new concept of “SCMC”. CA enhancements that relax the current CA limitations (e.g., PCell‑specific functionalities or carrier‑independent functionalities) should be studied first, and the necessity and advantages of introducing the new concept for 6GR can then be further studied. If the terminology “virtual cell” is only for discussion purpose, we are open to discuss.

	LGE
	We support studying the concept of aggregating multi-carriers into a single virtual cell. 
However, the current proposal appears to constrain the range of potential design options at a too early stage of the study. 
For instance, it has not yet been discussed whether this concept should be applied only to intra-band operation or could also extend to inter-band scenarios.
In addition, we first need to clearly identify the main objectives and expected benefits of the virtual-cell concept before moving forward with the design — for example, whether the target is limited to reducing signal/channel overhead, or whether it should also include improving frequency diversity gains or enabling more efficient cell operation, such as smooth carrier switching between coverage and throughput carriers.
Hence, rather than specifying too much details on its design and functionalities at this moment, it would be better to discuss high level concept including scenario and considerations.

	OPPO
	Support in principle for the study except the following:
With multiple physical carriers aggregated into one “virtual cell”, potential RACH offloading should also be studied to address the RACH capacity and/or coverage issue, so we would like to add the following sub-bullet:
· multiple physical carriers can be selected for Tx/Rx during initial access (i.e., PRACH/Msg 3/HARQ-ACK for Msg 4 for UL and RAR/Msg 4 for DL)
In addition, with the functionality of multiple physical carriers aggregated into one “virtual cell”, some cross-carrier operation, such as cross-carrier retransmission and repletion may be possible, so we would like to add the following sub-bullet to capture that:
· cross-carrier retransmission and repetition among multiple physical carriers



FL proposal 2: 
Study flexible DL and UL decoupling considering at least the following aspects
· One UL CC is associated to at least one DL CC, the DL and UL CC can be in the same or different bands
· The association is used to determine UL frequency synchronization, time reference for TA, pathloss for UL power control, where to receive UL grant and how to acquire UL-related system information (e.g. UL carrier info, PRACH config, PUCCH config)
· The DL CCs can be in FDD/TDD/SDL bands
· One DL CC is associated to at least one UL CC, the DL and UL CC can be in the same or different bands
· The association is used to determine where to transmit PUCCH for PDSCH HARQ-ACK feedback, and for CSI feedback
· The UL CCs can be in FDD/TDD bands
· More than one UL CC can be associated to one DL CC, where the UL CCs can be in FDD/TDD bands
· More than one DL CC can be associated to one UL CC, where the DL CCs can be in FDD/TDD/SDL bands
· The sites of DL CC(s) and associated UL CC(s) can be same or different.

Companies are invited to provide views on the above proposal. 
	Company
	Comments

	Nokia
	We are fine with the first two main bullets, but are not sure about the association sub-bullets for these (specifically related to the last bullet point). 
And the motivation for associating multiple UL/DL carriers with one DL/UL carrier seems to be slightly missing.  

	Ericsson
	We think it is better to describe UL-DL decoupling within the CA framework.  We are not sure about the intention with the description above though; the need for an UL carrier to be associated to an DL carrier for sync etc is reasonable, but we fail to see the need for associating a DL carrier to an UL carrier (UCI feedback is discussed under another agenda item). 

	Spreadtrum
	We are fine to study flexible DL and UL decoupling. However, the first two main bullets have some overlap with the other bullets. Further, duplex gap for DL and UL needs to be considered.
The suggested updates are as below with red.
Study flexible DL and UL decoupling considering at least the following aspects
· One UL CC is associated to at least one DL CC, the DL and UL CC can be in the same or different bands
· The association is used to determine UL frequency synchronization, time reference for TA, pathloss for UL power control, where to receive UL grant and how to acquire UL-related system information (e.g. UL carrier info, PRACH config, PUCCH config)
· The DL CCs can be in FDD/TDD/SDL bands
· One DL CC is associated to at least one UL CC, the DL and UL CC can be in the same or different bands
· The association is used to determine where to transmit PUCCH for PDSCH HARQ-ACK feedback, and for CSI feedback
· The UL CCs can be in FDD/TDD bands
· More than one UL CC can be associated to one DL CC, where the UL CCs can be in FDD/TDD bands
· More than one DL CC can be associated to one UL CC, where the DL CCs can be in FDD/TDD/SDL bands
· The sites of DL CC(s) and associated UL CC(s) can be same or different.
· Duplex gap for a flexible DL and UL pairing
In addition, it is unclear whether one UL CC and associated at least one DL CC belong to one cell or not.  It is unclear whether one of multiple associated DL CC is used to determine UL frequency synchronization, while the other is used to perform DL transmission.

	DOCOMO
	Generally OK, but some suggestion for wordsmithing to avoid too specific terms, such as PUCCH (to be “UL channels carrying L1 control information”).

	Sharp 
	Essential component of UL/DL decoupling in our understanding is that the UE is allowed to operate with a single DL CC activated and a single UL CC activated with different bands. Before discussing the association, it is important to clarify the above. 
In our understanding, the association may not hold if CA-based approach is taken. For example, PCell UL and SCell DL in different bands may be coupled for this objective. We should list and compare approaches to achieve operations with a single DL CC activated and a single UL CC activated. 

	MTK
	Generally support

	China Telecom
	Support study flexible DL and UL decoupling. Suggest to remove SDL in the second to last bullet similar as no SUL in the previous bullet.

	CATT, CICTCI
	We agree with this direction. However, we wonder why UL decoupling and DL decoupling are discussed separately, as they appear to be analogous in nature. In addition, further clarification is needed regarding the applicable deployment scenarios – for example, whether decoupling is implemented within a single cell or the CA framework.
Lastly, for the second sub-bullet point: the association mechanism referenced for determining the PUCCH transmission is not feasible under the CA framework.

	Xiaomi
	We are OK with the proposal in principle.

	Qualcomm
	Similar to the previous question, target scenarios need to be discussed/clarified, i.e., whether the carriers/cells are co-located or non-co-located, intra-band or inter-band, same SCS or different SCS, for connected mode only or both connected and idle modes.

If the proposal is for connected mode, the solution can be straightforward CA enhancements (e.g., introducing UL-only CC, directional CC activation/deactivation) and does not need to be “flexible DL and UL decoupling”. If the proposal is also for idle mode, many parts of the proposal need to be revised/clarified. To begin with, component carrier (CC) is defined for CA in NR. 

Also, we wonder what “flexible” actually means. Since the association will anyway be dependent on UE capabilities similar to the legacy framework of CA band combinations, we are not so sure how much flexible this is.

	CMCC
	It is important to highlight that flexible DL and UL decoupling for both initial access and connected mode should be studied. From operator perspective, flexible spectrum utilization for multiple bands during initial access procedure is essential for coverage, RACH offloading and network energy saving. 

	Pengcheng Laboratory
	We support the study. For our understanding, flexible UL/DL decoupling includes “DL and UL decoupling” and “flexible DL/UL carrier pairing/association ”. In the last two bullets, SDL is mentioned but SUL is not; we recommend aligning the descriptions.

	Huawei1, HiSilicon
	We support the proposal and agree RAN1 should clarify the definition of UL/DL decoupling at first.
We think the basic definition/functionality of DL and UL decoupling is one DL in a band, and one UL in another different band. It does not require that UE has to support concurrent transmission/reception between two bands. However, if it restrained within CA framework, it defines concurrent reception/transmission in DL or UL, i.e., at least 2 DL CCs capability for a UE; from a functional perspective, UL/DL decoupling need not be bound to the CA framework, as doing so imposes higher UE capability and power requirements than necessary for basic decoupling functionality.

Associating multiple UL/DL carriers can meet the traffic demands on UL or DL. For example, multiple UL carriers can be associated with one DL carrier when UL traffic is high. UE can further support UL Tx switching/UL CA based on capability.

	ZTE
	We prefer to discuss the requirement first before diving so many details. 
Here is our suggestion:
Study flexible DL and UL decoupling considering at least the following aspects
· One UL CC is associated to at least one DL CC, the DL and UL CC can be in the same or different bands
· The association is used to determine UL frequency synchronization, time reference for TA, pathloss for UL power control, where to receive UL grant and how to acquire UL-related system information (e.g. UL carrier info, PRACH config, PUCCH config)
· One DL CC is associated to at least one UL CC, the DL and UL CC can be in the same or different bands
· The association is used to determine where to transmit PUCCH for PDSCH HARQ-ACK feedback, and for CSI feedback
· More than one UL CC can be associated to one DL CC, where the UL CCs can be in FDD/TDD bands
· More than one DL CC can be associated to one UL CC, where the DL CCs can be in FDD/TDD/SDL bands
· The sites of DL CC(s) and associated UL CC(s) can be same or different.
· FFS the associated DL and UL carriers within a same cell or different cells depends on the multi-carrier framework


	KDDI
	Basically, we support study DL and UL decoupling, However, we believe that we need to clarify the scenarios a bit more at this stage. In particular, it should be made clear whether the discussion is intended for "connected mode" or "idle modes." To keep the discussion simple, we suggest focusing on "connected mode."

	LGE
	In general, we are ok with studying DL-UL decoupling issue for 6GR. Similar view with QC that target scenario and objective for DL/UL decoupling should be discussed first.  

	OPPO
	Support in principle for the study except the following:
1) For the association part under the first bullet, it seems ok since this association is important for the corresponding UL transmission, however, for the association part under the second bullet, we are wondering why it is needed here and if needed, should we list all the corresponding associations, e.g., where to transmit PRACH/Msg 3/Msg 4 HARQ-ACK?
2) Does the last bullet intends for collocated or non-collocated scenario, we are wondering how the association can be done if it is for non-collocated scenario?




Second round discussion

Miscellaneous 

Issue#1: MRSS
Companies’ views
	Company
	Views/proposals 

	Huawei, HiSilicon
	[bookmark: _Ref220580022]Proposal 22:  between NR and 6GR should be aligned to avoid interference caused by misaligned frames.
[bookmark: _Ref220580028]Proposal 23: Study rate-matching patterns of PDSCH and rate matching of CSI-RS. 

	OPPO
	Proposal 30: For 5G-6G MRSS operation, RAN1 should consider FR1 as a high priority case and consider FR2 as lower priority case (if need to be considered), due to currently very limited 5G deployment / usage in FR2 and large available bandwidths / spectrum resource in the FR2 for 5G and 6GR independent operation.
Proposal 31: For 5G-6G MRSS operation, it is assumed the numerology of 5G and 6G is aligned (i.e., 15kHz SCS for FDD and 30kHz for TDD in FR1), unless additional numerology(ies) are agreed for 6GR.
Proposal 32: For 5G-6G MRSS operation, it is assumed the base stations / TRPs of 5G and 6G are collocated. If found non-collocation of 5G and 6GR base stations/TRPs is essential for 5G-6G MRSS, RAN1 could start this study at a later time.
Proposal 33: For 5G-6G MRSS operation, at this stage RAN1 should not make any assumption or technical design constrain relating to the same signal(s)/channel(s) design and sharing between 5G-NR and 6GR to reduce signaling overhead for the MRSS operation.
Proposal 34: For 5G-6G MRSS operation, RAN1 should discuss whether to support network configuration and scheduling of TX/RX operation of one RAT from another RAT (i.e., 6GR base station provides network configurations and scheduling information for 5G TX/RX operation in another carrier / frequency band). For example, 6GR BS providing configuration and scheduling information via Uu DL for a 6G connected vehicle UE to transmit/receive 5G V2X messages on an ITS/V2X bands and carriers.
Proposal 35: High-level aspects to consider for NR-6GR MRSS include, but not limited to:
· UE/NW implementation complexity
· Resource allocation coordination between NR-6GR
· Including whether NR and 6GR TRP are always co-located or not
· Radio resource utilization
· Signalling overhead
· Operating bands at least existing FR1
· Alignment in time/frequency resource (e.g., numerology, RB, slot, symbol, UL/DL directions in TDD operation)
· Reliance Focus on availability of specific NR NW and UE functionalities in existing NR deployments
Note: Focus on existing NR deployments (NW and UE)
· Supporting 5G-NR services/features via 6GR connection

	CATT, CICTCI
	Proposal 22: Through MRSS, 6GR shall guarantee efficient resource sharing with 5G. However, signal/channel sharing between 5G and 6GR should not be considered unless clear and significant benefits can be justified. 
Proposal 23: For radio resource utilization for NR-6GR MRSS support, it is suggested to further study: 
· Opt0: Semi-static TDM/FDM between NR and 6GR
· Opt2: Rate matching of 6GR signals/channels around NR signals/channels


	Xiaomi
	Proposal 12: For MRSS, in time domain, 6G frame boundary, slot boundary and symbol boundary should be aligned with 5G NR; in frequency domain, same numerology, same Point A and same resource grid should be aligned between 5G and 6G.
Proposal 13: For MRSS, RE-level and RB-level rate-matching mechanisms which have been specified in NR for NR-LTE coexistence can be also reused for 5G-6G coexistence.

	vivo
	[bookmark: _Ref220687723]Proposal 25: In the study of dynamic spectrum sharing between 6GR and NR, do not consider reusing of any NR signal/channels for 6GR.  
[bookmark: _Ref220687724]Proposal 26: In the scenario of dynamic spectrum sharing between 6GR and NR, prioritize the study on the rate matching of 6GR channels around NR critical signal/channels, e.g., SSB, CSI-RS, etc. 

	Lenovo
	Observation 4: 6GR MRSS discussion should consider the advantages and disadvantages of different sharing methods.

	NVIDIA
	Proposal 10: Study multi-RAT spectrum sharing (MRSS) in 6G considering the following-
· AI/ML based advanced interference prediction and mitigation techniques,
· AI/ML based dynamic spectrum management, sharing and sensing,
· Advanced multi-access schemes for interference management. 

	Ofinno
	Proposal 6: High-level aspects to consider for NR-6GR MRSS include, but not limited to
· UE/NW implementation complexity
· Resource allocation coordination between NR-6GR, including whether NR and 6GR TRP are always co-located or not
· Radio resource utilization (feasibility of sharing NR channels/signals for 6GR)
· Operating bands at least existing FR1
· Alignment in time/frequency resource (e.g., numerology, RB, slot, symbol), including both cases that NR and 6GR TRP are aligned in time/frequency resource or not aligned
· Unified/common design between MRSS and non-MRSS 6GR
Proposal 7. 6GR MRSS considers not only resource overlap avoidance but also efficient sharing based on signal sharing and UE advanced features.
Proposal 8. Study cross-RAT interference for MRSS, including CLI between NR and 6GR as well as between 6GRs. 

	NEC
	Proposal 7: Study tight interworking for spectrum sharing between 6GR and 5G NR, at least including:
· reusing of 5G NR initial access channels and signals (e.g., SSB, PRACH) for a 6G UE to connect to the 6G cell.
· rate matching of 6GR transmissions around 5G NR signals and channels (e.g., SSB, PRACH, CSI−RS)
· study reusing 5G NR Reference Signals (e.g., CSI−RS) for 6GR channel measurements in co-located deployments to improve efficiency
· dynamic allocation of 5G NR and 6GR radio resources within MRSS
· both multiple access types (TDM and FDM) for sharing of radio resources between 5G NR and 6GR guard band for FDM MRSS

	Samsung
	Proposal 2: Consider the following changes for Moderator’s proposal from RAN1#123:
· High-level aspects to consider for NR-6GR MRSS include, but not limited to
· UE/NW implementation complexity
· Resource allocation coordination between NR-6GR
· Including whether NR and 6GR TRP are always co-located or not
· Rate of traffic variations over time
· Radio resource utilization
· Signalling overhead for coordination/support of MRSS
· Unified MRSS technique across all the bands where MRSS is applicable
· Alignment in time/frequency resource grid 
· MRSS of different RRC states
· Interoperability between different vendors
· Reliance on availability of specific NR functionalities
· Note: Focus on existing NR deployments (NW and UE)
Proposal 3: For NR-6GR MRSS:
· Spec-transparent FDM/TDM (i.e., Opt0 in Moderator Proposal 6.2) should be used as the baseline since it is already sufficient in at least some scenarios;
· Study whether/how to introduce 6GR semi-static rate matching patterns (RMPs) for 6GR UEs (i.e., Opt2 in Moderator Proposal 6.2) in order to enable 6GR signals/channels to avoid NR signals/channels.
Proposal 4: For NR-6GR MRSS, use/sharing of NR signals or channels for 6GR is NOT supported.
· No sharing of 6GR SSB with NR SSB;
· 6GR signals and channels are to be designed based on 6G KPIs, independently from NR design / presence;
· Note: If the final 6GR design for certain signals or channel (e.g., PDCCH/CORESET, CSI-RS) turns out to be compatible with NR, transparent NR-6GR signal sharing can be achieved by NW implementation.

	Interdigital
	Proposal 23: Study the support of 6GR co-existence mechanisms with NR signals and channels on a MRSS carriers including at least
· Semi-static time and/or frequency resource partitioning 
· Dynamic resource sharing including rate-matching around resources configured for NR always-on and on-demand signals and channels, e.g. SSB, common PDCCH, CSI-RS/TRS. 
Proposal 24: Study sharing of signals/channels (e.g., SSB, CSI-RS) between 5G NR and 6GR if significant network energy saving gain is observed. 
Proposal 25: RAN1 identifies the set of specific reference NR functionalities MRSS design can rely on with input from network operators.
Proposal 26: Support symbol-level and PRB-level resource-grid alignment between 5G NR and 6GR frames for MRSS.
Proposal 27: Support aligned TDD patterns between 5G NR and 6GR, including common DL/UL switch points for MRSS.

	MediaTek
	Proposal 19: Consider the following MRSS use cases: Single shared carrier MRSS, MRSS + 6G-only multicarrier aggregation, UL-only on MRSS with DL on 6G-only carrier.
Proposal 20: TDM/FDM/SDM should all be considered in the study of MRSS.
Proposal 21: Investigate how to reduce CORESET and (in a joint 5G/6G SDM scheduling scenario) DMRS overhead. Consider CORESET sharing and orthogonal/SDM’d DMRS between 5G/6G as potential solutions.

	ETRI
	Proposal 3: For the radio resource utilization for NR-6GR MRSS support, RAN1 to study the Pros/Cons of the following options
· Opt0: Semi-static TDM/FDM between NR and 6GR
· Opt1: NR signal sharing with 6GR
· Opt2: Rate matching of 6GR signals/channels around NR signals/channels
· Opt3: SDM between NR and 6GR
Proposal 4: To efficiently support NR-6GR MRSS mechanisms, tight coordination between NR and 6GR should be considered, including coordination of scheduling information, traffic patterns, and related aspects between the two systems.

Proposal 5: 6GR studies for 5G-6G Multi-RAT Spectrum Sharing (MRSS) assumes
· 5G-6G aligned numerology, e.g., common/compatible SCS, aligned symbols
· 5G-6G aligned TDD grid, e.g., aligned TDD switch points

	NTT DOCOMO
	Proposal 23:
· For MRSS, RAN1 to introduce only essential features in considerations of high NR flexibility
Proposal 24:
· For MRSS, RAN1 to agree Proposal 6.1 in overall agenda of RAN1#123, i.e.,
· High-level aspects to consider for NR-6GR MRSS include, but not limited to
· UE/NW implementation complexity
· Resource allocation coordination between NR-6GR
· Including whether NR and 6GR TRP are always co-located or not
· Radio resource utilization
· Signalling overhead
· Operating bands at least existing FR1 Unified MRSS technique across all the bands where MRSS is applicable
· Alignment in time/frequency resource grid (e.g., numerology, RB, slot, symbol, UL/DL direction in TDD operation)
· Reliance on availability of specific NR functionalities
· Note: Focus on existing NR deployments (NW and UE)
Proposal 25:
· No special handling of frame structure is expected for MRSS
Proposal 26:
· For MRSS, study the following alternatives for handling of unremovable signals in 5G NR
· Alt 1: Signal sharing
· Alt 2: Rate-matching (similar to 4G/5G DSS)
Proposal 27:
· For MRSS, rate-matching is supported at least for some signal types
· FFS: whether signal sharing is feasible for each signal type, in considerations of various usages, how to reuse, etc.

	Qualcomm
	Observation 13: The overhead of NR SSB/SIB1/TRS on an MRSS carrier is only around 2%.
Observation 14: The overhead of NR PDCCH on an MRSS carrier goes up to 8-14% if it occupies 1-2 OFDM symbols of each slot.
Observation 15: Network enabling dynamic resource sharing between NR PDCCH and 6GR DL control channels within the control OFDM symbols in a slot significantly reduces the overhead penalty of MRSS.

	KT
	· Proposal 6: RAN1 to study 5G-6G aligned numerology with compatible SCS for multi-RAT spectrum sharing (MRSS).
· Proposal 7: RAN1 to study dynamic multiplexing of 5G NR UE and 6GR UE both in time and frequency domains for MRSS.
· Option 1: Sharing of 5G NR signal/channel, e.g., SSB and CSI-RS.
· Option 2: Rate-matching around 5G NR signal/channel (e.g., SSB, on-demand/common signal, and CSI-RS) considering semi-static and/or dynamic signaling mechanisms.

	Google
	Proposal 15: As a starting point, support semi-static 5G/6G multiplexing in TDM and FDM manner
Proposal 16: 6GR studies for 5G-6G MRSS should assume a 5G-6G aligned TDD grid, including aligned TDD switch points.
Proposal 17: Support RS sharing between 5G and 6G (e.g., CSI-RS).



Issue#2: Aspects related to NTN
It is the moderator’s understanding that the general principle is to have a harmonized design for TN and NTN. NTN specific designs can be discussed in AI 10.5.7 and no specific agreement is needed in this agenda. 
Companies are invited to provide comments if there are different views. 
	Company
	Comments

	Samsung
	TN and NTN are two substantially different systems and a strict “harmonized design” will either mean that NTN is suboptimal (or even non-functional) or that TN has a large number of useless features that will never be deployed in the field. None of that is desirable.
· We prefer for NTN to follow TN as much as possible and, whenever needed, to have NTN-specific solutions that do not propagate to TN.

	
	

	
	




Companies’ views
	Company
	Views/proposals 

	CATT, CICTCI
	Proposal 24: Consider a unified TN–NTN physical-layer framework for 6GR, where common baseline structures are shared across TN and NTN, and NTN-specific requirements are addressed through bounded, robust, and beam-aware adaptations within the same architectural framework.

	ETRI
	Proposal 11: Study the followings for harmonized 6GR design for TN and NTN:
· Deployment scenarios, including SSO for non-contiguous NTN coverage
· Support both of transparent and regenerative payload types from 6GR Day-1
· Initial access, including longer SS/PBCH periodicity (e.g., ≥160ms) for low satellite beam activation rate (e.g., ~1%)
· Beam management, including optimization on beam-based satellite operation
· GNSS-less/-resilient NTN operation, including LEO-PNT and IoT-NTN aspects
· Automatic retransmission mechanism to provide combining gain even for HARQ-disabled scenario
· Energy-/latency-efficient scheduling method (e.g., group scheduling mechanism via common DCI for a specific UE group)

	Fraunhofer IIS, Fraunhofer HHI
	Proposal 5: 6G RAN should be designed to ensure GNSS-less operation for NTN.
Proposal 6: Study aspects related to beam-hopping in NTN and the impact on RAN procedures, such as paging and initial access.
Proposal 7: Study impact of beam hopping on the design of frame structure for NTN systems.
Proposal 8: Consider PNT as a key aspect of a harmonized TN-NTN 6G design.
Proposal 9: Study sharing of spectrum and interference management between TN and NTN for different deployment scenarios.
Proposal 10: Study feasibility and deployment scenarios for the duplex types TDD and SBFD for NTN BS.

	Futurewei
	Proposal 10: Given 6GR MBB design, RAN1 should identify what changes of 5G NTN solutions are necessary to be considered for 6GR NTN.
Proposal 11: RAN1 should identify whether there are specific energy efficiency issues in NTN networks, which are not addressed in TN networks.

	Honor
	Proposal 7: Support GNSS-less operation for better harmonization of TN and NTN in 6GR.
Proposal 8: Study efficient beam hopping mechanism which is non-transparent to the UEs to avoid UE power wasting in 6GR.
Proposal 9: Unified RAT should be supported for both TN and NTN in 6GR.
Proposal 10: An enhanced handover mechanism between TN cell and NTN cell should be supported in 6G first release from.
Proposal 11: The DC between TN cell and NTN cell should be studied in 6GR.

	Lenovo
	Proposal 7: Strive for unified frame structure for TN and NTN. 
Proposal 8: Consider configurable or flexible TDD frame structure for NTN. 
Proposal 9: Consider the delay dispersal among the UEs in a same cell in NTN. Longer CP can be considered for both PUSCH and PRACH.
Proposal 10: Consider joint design in SSB/PRACH/scheduling/waveform for both TN and NTN.

	LGE
	[bookmark: _Toc213421048]Proposal 20	The technical aspects affected by NTN characteristics further include the followings:
· Power efficiency for DL/UL transmission 
· Satellite moving and switching
· TN-NTN and NTN-NTN mobility
· 6G NTN coexistence with IoT-NTN or NR-NTN in same beam
· Multi-carrier operation with same or different satellite(s)

	MTK
	Observation 26: Many of the NTN specific features in 5G NR were later made applicable to TN, leaving only a limited set of NTN-specific features. 
Observation 27: A common baseline and extensible radio design for TN and NTN can be enabled for TN and NTN, if both TN and NTN are properly considered across all design aspects from the start of 6G studies.
Proposal 29: Add the following to the NTN considerations agreed at RAN1#122bis:
· Strive for common and extendable designs for TN & NTN to minimize complexity for 6G TN Network/UE to support 6G NTN.
Proposal 30: The features that involve common and extendable designs for TN & NTN should be discussed in common agendas, and the features that are identified as NTN-specific should be discussed in NTN agenda.

	NTT DOCOMO
	Proposal 10:
· For 6GR NTN, consider the following lessons from 5G NTN.
· It is important to introduce NTN features from 6G Day1 with unified design between TN and NTN.
· Higher data rate should be aimed for meaningful role in 6G cellular NW.
Proposal 11:
· For 6GR NTN, the aspects to consider for supporting NTN include additionally:
· Throughput: CA, higher modulation order, MIMO
· Scenario: Multi-satellite scenario / Very LEO satellite (300 km altitude), Higher satellite capability
· Positioning/Location: At least a simple positioning method such as E-CID-base
· Energy efficiency: NES and UEPS features from NTN perspective
Proposal 12:
· For 6GR NTN, further consider the following for some of the aspects agreed at the RAN1#122bis meeting:
· Initial access, Coverage, Large/varying doppler and propagation delay: SSB periodicity larger than 20 ms, PRACH occasion/format optimization, Repetition-native, and HARQ optimization
· Duplexing: Focus on FDD
· Capacity: OCC, Sub-PRB-level resource allocation
· Beamforming/beam management/beam hopping: Beam management considering e.g., beam instability due to satellite movement

	OPPO
	Proposal 40: 6GR NTN should consider both harmonized design with 6GR TN and NTN-specific features.

	Panasonic
	Proposal 12: 8 to 10 dB coverage extension for all channels for single Rx device is applied also to NTN.
Proposal 13: GNSS less operation should be supported in NTN.

	Rakuten
	[bookmark: Proposal_2]Proposal 2: Study unified air-interface principles to support TN/NTN harmonization, including:
· common waveform and frame structure foundation,
· maximization of reference signal and control channel commonality,
· harmonized beam management that that also accounts for NTN-specific characteristics,
with the aim of enabling coherent operation across TN and NTN while minimizing unnecessary divergence in the 6GR air‑interface.
[bookmark: Proposal_3]Proposal 3: Study a unified mobility management framework that
· addresses seamless transitions between TN and NTN,
· enhances intra-TN and intra-NTN mobility performance,
· incorporates principles for interference management between TN and NTN,
with the aim of ensuring consistent behavior across TN and NTN while minimizing fragmentation in the 6GR air‑interface design.

	Samsung
	Proposal #9.	Based on the "lessons learned" from NR/IoT NTN, we propose the principles for harmonization as follows:
· Prioritize the study of specification-level complexities (e.g., from the "NBC" introduction) and the simplification of existing features (e.g., initial access).
· Evaluate the motivation for studying new NTN-only use cases or operational scenarios that lack clear, field-verified pain points, as several items are not from real-field deployments.
· Study and evaluate design principles for common TN/NTN functionalities to ensure "TN should be prioritized" and that designs are not "unnecessary/suboptimal for TN".

	Spreadtrum
	[bookmark: proposal17]Observation 4: Following lessons and experiences are learned from 5G NTN:
-	NTN is not considered in 5G day 1.
-	Some NTN techniques can also be applicable for TN.
Proposal 17: NTN specific techniques which can be applicable for TN should be identified in 6GR day 1.

	TCL
	Proposal 7: In 6GR, study the methods to couple signal procedures to improve the latency for NTN, considering the satellite’s long propagation delays and significant Doppler shift. 
Proposal 8: RAN1 should at least consider the following aspects when introducing GNSS-free operation into NTN of 6G:
· Random access procedure
· Design of preamble
· Mobility
Proposal 9: The impact of beam hopping on the random access procedure should be studied. 

	vivo
	Proposal 22: For TN and NTN harmonization, common 6GR framework (including the basic functionalities and procedures) and design target (e.g., coverage, capacity, etc.) are studied for both TN and NTN, while some specific parameters and/or procedures of the 6GR framework may be considered for either TN or NTN.
Proposal 23: NTN specific requirements, features and procedures can be discussed in agenda 10.7.1.

	ZTE
	Proposal 6-1: For harmonized TN and NTN design, a unified waveform design should be supported.
Proposal 6-2: For harmonized TN and NTN design, a unified modulation schemes should be supported for all network types.
· Optimization for PAPR reduction can be considered, e.g., low-PAPR QAM based on constellation shaping
Proposal 6-3: TDD operation can be considered for NTN in 6GR as Day-1 feature. 
· if so, when designing a unified frame structure, NTN factors (such as large RTT, beam hopping and high-mobility of NTN platform) should be taken into account.
Proposal 6-4: Only NCP is supported for NTN in 6GR. 
Proposal 6-5: For harmonized TN and NTN design, GNSS-based approach should be the basis to minimize any NTN specific feature in 6G design, e.g., for UL timing/synchronization in initial access procedure.
Proposal 6-6: Other aspects with benefits for NTN along with TN, e.g., large SSB capacity and periodicity, should be jointly considered in corresponding agenda together with TN.
Proposal 6-7: A unified HARQ mechanism should be considered in 6G to address the impact of larger RTT in NTN with following aspects, e.g., a large maximum number of HARQ processes, HARQ process-group based operation, (semi-static/dynamic) HARQ process enabling/disabling, etc.
Proposal 6-8: For harmonized TN and NTN design, the design of scheduling timing (i.e., the definition/configuration of scheduling offset parameters ) should account for the impact of large RTT in NTN.



Issue#3: Bandwidth operations
It is the moderator’s understanding that BWP operation can be discussed in AI 10.5.1.3 and no specific agreement is needed in this agenda. 
Companies are invited to provide comments if there are different views. 
	Company
	Comments

	Samsung
	· Generally agree. The notion of “BWP” needs to be discussed for what it would mean in 6GR.

	OPPO
	Agree.

	
	



Companies’ views
	Company
	Views/proposals 

	Google
	Proposal 4:	6G BWP design should support a lean configuration framework where common parameters are cell-specific and BWP-specific configuration is limited to essential parameters (e.g., size, location) to minimize signaling overhead and facilitate faster switching.
Proposal 5:	 Support dynamic adaptation of BWP parameters (e.g., size and location/center) to ensure optimal BWP configuration for latency-sensitive and diverse traffic types.
Proposal 6:	Allow decoupled DL/UL BWP center frequencies to support flexible duplexing schemes and time-varying traffic requirements.
Proposal 7: Study mechanisms to support non-contiguous frequency resource allocation within a single BWP or via simultaneous multi-BWP operation to maximize spectral efficiency in fragmented bands
Proposal 8:	Reorient the primary scope of 6G FR2 studies toward FWA-optimized requirements, focusing on high-capacity localized coverage rather than ubiquitous wide-area mobility.

	KT
	Observation 2: 5G NR BWP framework was designed to allow excessive RRC configurations, which resulted in unnecessary latency during RRC reconfiguration.
Observation 3: 5G NR BWP switching negatively impacts the physical layer, causing issues such as long BWP switching delay, ambiguity between UE and gNB, and initialization of HARQ-ACK/configured scheduling.
Proposal 2: From a UE power saving perspective, the basic BWP concept should be studied for 6GR bandwidth operation by avoiding excessive RRC configurations and negative impacts of BWP switching.

	LGE
	Observation 1	The following aspects are observed as pain points of the BWP framework/operation in 5G NR.
· Configurations per BWP is unnecessarily heavy (e.g. consuming large signaling overhead due to RRC parameter configurations for many features)
· BWP switching latency is too large (e.g. spending a few msec due to UE processing time required for simultaneous switching of many configurations)
· DL/UL BWP combination is restrictive (e.g. center frequency of DL and UL BWPs must be same for unpaired spectrum, and only contiguous bandwidth is possible)
Proposal 7	The following aspects are to be considered in the study and design on 6GR BWP framework/operation.
· Minimization of per-BWP parameters/configurations
· Reduction of BWP adaptation latency/complexity
· Relaxation/extension of DL/UL BWP combination
· Non-contiguous frequency resource allocation

	LGE
	Proposal 28	UCI transmission channel and UCI mapping format for different UCI types (including CSI, HARQ‑ACK, SR) should be carefully studied for 6GR, with consideration of at least following aspects:
· UCI reliability requirements (e.g. target BLER performance)
· UCI latency targets (reflecting time‑critical nature of certain UCI types)
· UL resource/header overhead (including signaling and transmission efficiency)
· Standard impacts (e.g. HARQ‑ACK feedback resource allocation and procedures)
Proposal 29	Study the harmonized design of DL WUS operation and cell DTX/DRX.

	Ofinno
	Proposal 10. Study a simplified BWP mechanism to allow frequency region adaptation while minimizing UE complexity and signalling overhead. 

	Samsung
	Observation #10.	Over optimized BWP specific RRC configurations in NR results in heavy RRC signalling overhead, increased switching latency, and complicated specifications and implementation.
Observation #11.	There is no apparent reason to support DCI-based BWP switching in 6GR. This can be revisited once potential support for WUS, or for other UE power savings features such as SSSG switching, is clear. 
Observation #12.	NR BWP switching results in unnecessary signalling overhead and increased latency for activating RRC-configured transmissions/receptions.
Observation #13.	NR BWP switching results in unnecessary HARQ-ACK dropping.
Proposal #5.	Study the necessity of supporting BWP operation, in conjunction with other functionalities related to UE power savings, for 6GR.
Proposal #6.	The design of 6GR BWP-based operation, if supported, should aim to avoid most/all shortcomings of BWP-based operation in NR.

	TCL
	Proposal 5: Regarding the 6G bandwidth part, at least the following should be studied:
· BWP simplification
· Discontinuous spectrum within a “virtual carrier”
· Rapid bandwidth switching
· UE RF constraints



Issue#4: MIMO
It is the moderator’s understanding that MIMO operation can be discussed in respective agendas in AI 10.5.2 and no specific agreement is needed in this agenda. 
Companies are invited to provide comments if there are different views. 
	Company
	Comments

	Samsung
	· Agree. We understand this to not include beam hopping in NTN.

	
	

	
	




Companies’ views
	Company
	Views/proposals 

	CAICT
	Observation 1: MIMO must support standalone deployment in the 7 GHz band as well as joint deployment with the 2–3 GHz low-frequency bands.
Observation 2: MIMO must account for TDD, FDD, and potentially full-duplex operation in selected bands.
Observation 3: MIMO should be integrated with carrier aggregation and SUL techniques.
Observation 4: 6G can build upon the 5G MIMO design framework, enhancing it with increased antenna numbers, ports, and precise beam control.
Observation 5: 6G uplink must support more refined codebook designs to enhance coverage.
Observation 6: 6G MIMO must incorporate dedicated energy-saving design features.
Proposal 1: Conduct research on AI-based MIMO solutions concurrently with non-AI design efforts to enable integrated, co-optimized system architectures.
Proposal 2: 6G MIMO should support AI-aware pilot design. Specifically, AI-based CSI prediction, CSI-RS overhead reduction, and AI-based DMRS design are strongly recommended.
Proposal 3: Continue research and standardization support for AI-based CSI compression and feedback, as well as AI for beam management and its extensions in 6G.
Proposal 4: 6G MIMO design should not be modified or constrained to support sensing requirements.

	National Spectrum Consortium
	Observation O1. MD-MIMO can significantly enhance spectral efficiency and coverage (e.g., cell-edge throughput) and resiliency. Simulation results indicate that MD-MIMO can scale system throughput substantially while providing flexibility in deployment.
Proposal P1. Study the feasibility and performance improvements of candidate MIMO frameworks including MD-MIMO for the 6GR air interface in the context of enhancement to the existing multi-TRP system as well as enhancement to the sidelink and the ProSe framework.
Observation O2. The RIS can contribute to many areas of interest to the 3GPP including spectral efficiency, coverage enhancement, energy efficiency, and low cost. RIS demonstrations have begun to appear, making it a good MIMO framework candidate in the 6G timeframe.
Proposal P2. Study the feasibility and performance improvements of the RIS framework for the 6GR air interface.

	Nvidia
	Observation 1: Deployment of MIMO in 6G can be centralized (i.e., cell-centric) or partially distributed (e.g., multiple antenna panels at the same site) or distributed (i.e., cell-free). 
Observation 2: Reference signal design for MIMO should consider range-angle interdependency and the effect of spatial non-stationarity on scattering/blockage across antenna elements for accurate channel estimation, especially when operating in higher frequency bands (e.g., FR3).
Observation 3: High connection density increases control channel traffic due to signaling for initial access procedures and time-frequency resource management/coordination.
Observation 4: High mobility scenarios trigger more frequent handovers and continuous beam management operations, resulting in burdensome signaling overhead.
Observation 5: Deployment of MIMO in higher frequency band (e.g., FR3) may increase pilot/signaling overhead associated with CSI-RS transmission and CSI-feedback.
Proposal 5: Study MIMO enhancements for 6G, considering-
· Centralized, partially distributed and distributed antenna deployment scenarios,
· Heterogeneous UE distribution spreading across near-field and/or far-field regions, and switching between near-field and far-field regions (e.g., in FR3).
Proposal 6: Study MIMO reference signal design for 6G considering the following aspects:
· Effects of near-field communication including ‘range-angle’ interdependency and spatial non-stationarity for operation in higher frequency bands (e.g., FR3), 
· Joint optimization of communication and sensing objectives enabling ISAC,
· Coherent transmission and reception between access points (APs) and inter-AP interference estimation/mitigation for distributed (cell-free) deployment.
Proposal 7: Study the following use case scenarios of 6G MIMO systems, where pilot/signaling overhead can potentially become a bottleneck in meeting 6G target capabilities-
· High mobility,
· High connection density,
· Large number of antenna elements.
Proposal 8: Study efficient pilot/reference signal designs for overhead reduction in 6G MIMO systems considering the following-
· Sparser SRS design using blind-multi-coset sampling,
· Sparser CSI-RS across antenna port and/or frequency with learned channel reconstruction,
· Sparser DM-RS with AI receiver (e.g., neural receiver) based channel tracking and inference,
· DM-RS less uplink and downlink shared channels transmission.
Proposal 9: Study efficient control signaling designs for overhead reduction in 6G MIMO systems considering the following-
· AI/ML based channel and mobility predictions,
Adaptive periodicity of broadcast signals (e.g., SSB)

	PML
	· High-level views on 6GR MIMO
Observation 1: Multi-antenna systems will evolve from conventional MIMO and distributed TRPs to the 6GR cell-free massive MIMO/TRPs paradigm. From a long-term evolution perspective, implementing multi-TRP under cell-free architecture offers better scalability and high-performance(e.g. spectrum utilization and targeting coverage benefit).
Proposal 1: RAN1 initiates the design of UL/DL MIMO from a cell-free perspective. 
Observation 2: Under the cell-free network-assisted full duplex (NAFD) framework, flexible duplex mode selection, and optimized radio resource allocation for spatial-time-frequency cooperative communication and sensing can be simultaneously achieved.
Proposal 2-1: RAN1 shall jointly study with RAN3/RAN2 on the cell-free architecture and air-interface procedure design. The study shall also consider L1 function splits among CU, DU, and TRP, as well as the fronthaul interfaces.
Proposal 2-2: The MIMO study for multi-TRP shall be integrated with cell-free network-assisted full duplex, covering working principles, performance gains, coordination overhead, and implementation complexity.
· Deployment of 6GR MIMO
Observation 3: Centralized, partially distributed, and fully distributed MIMO deployments each present distinct advantages and limitations, necessitating comprehensive evaluation based on application scenarios.
Proposal 3: The 6GR MIMO shall support all three MIMO deployments—centralized, partially distributed, and fully distributed. It is recommended to reconsider the number of antenna elements configured per TRP by taking into account the CJT of mTRP under the target EIRP.
· Transmission schemes of 6GR MIMO
Observation 4: Single-TRP is a special case of multi-TRP. With time-frequency synchronization, DPS and SFN can be regarded as special cases of CJT.
Proposal 4: It is recommended that the 6GR MIMO scheme adopt a unified architecture from the multi-TRP perspective, accommodating sTRP uplink and downlink transmission. A unified CJT design should be employed based on TRP cooperation set selection, according to synchronization conditions and channel quality, encompassing applicable scenarios and solutions for DPS and SFN.
· Reference signal design of 6GR MIMO
Observation 5: For lower-band or mid-band TDD systems with full-digital chains, implementing multi-TRP self-calibration at the network-side enables time and phase synchronization among a larger number of TRPs without significantly increasing UE complexity and overhead, thereby effectively supporting cell-free CJT. The SRS serves not only as UL sounding, but also as a network-wide CSI acquisition method. Consequently, any design deficiencies of SRS will directly translate into DL CSI errors.
Proposal 5: RAN1 shall enhance SRS capacity and coverage, assisting UE-transparent cell-free CJT with network-side self-calibration.
Observation 6: The challenge for high-frequency band/mmWave CJT is that ideal coherent transmission requires stringent TDD calibration, yet the physical characteristics of high-frequency bands render traditional self-calibration schemes ineffective. UE-assisted reciprocity calibration enhancement is an effective way to realize beamforming gain of CJT.
Proposal 6: It is recommended that RAN1 study CJT schemes for high-frequency bands (e.g., FR2), with a particular focus on UE-assisted multi-TRP reciprocity calibration to enable CJT transmission.
Observation 7: Uplink SRS/DMRS-based tracking of phase drift of calibration coefficient is achievable; however, UE mobility and the SNR between the UE and multiple TRPs should be comprehensively considered.
Proposal 7: It is recommended that RAN1 evaluate TRP time-frequency synchronization performance, aiming to achieve calibration coefficient calculation and tracking with minimal reference signal and feedback overhead.
Observation 8: Existing ethernet-based time-frequency synchronization mechanisms are widely deployed in commercial NR networks and can achieve satisfactory time-frequency synchronization for lower-band. However, further enhancing time synchronization accuracy remains crucial for reducing calibration overhead and achieving high-performance CJT, particularly for FR2.
Proposal 8: It is recommended that the synchronization accuracy requirements for CJT be further refined and studied jointly with reference signal design and OTA calibration.
Observation 9: pCSI-RS provides the fundamental capability for reciprocity calibration of multiple RF chains of a UE and between multiple UEs.
Proposal 9: It is recommended that RAN1 jointly with RAN2 study the reciprocity calibration for multiple antennas of a UE and across multiple UEs.
Observation 10: CJS imposes more stringent time-frequency synchronization requirements than CJT. Reciprocity calibration enhances CJS performance, and a unified calibration architecture facilitates ISAC coordination. Implementing cell-free ISAC offers advantages in service coverage, robustness, and network scalability.
Proposal 10: It is recommended that RAN1 take the lead in designing the unified calibration architecture for CJS and CJT, and study the joint design of communication, sensing, and calibration reference signals.
· UL MIMO
Observation 11: Under the pCSI-RS framework, reciprocity calibration for multiple antennas within a UE as well as antennas across multiple UEs can be achieved through configuration. Both multi-UE cooperative CJT and frequency-selective precoding for SU-MIMO contribute to enhancing uplink coverage.
Proposal 11: It is recommended that RAN1 study multi-UE UL CJT transmission and frequency-selective precoding for UL SU-MIMO.
· Views on multi-TRP and duplex/spectrum fusion
Observation 12: Network-assisted full-duplex achieves co-frequency co-time full-duplex through spatial division, enabling flexible and adaptive duplex mode selection and resource allocation.
Proposal 12: RAN1 shall lead the evaluation of cell-free network-assisted full-duplex under different scenarios including duplex, spectrum fusion, ISAC and multi-TRP.

	Rakuten
	[bookmark: Proposal_1]Proposal 1: Study the development of a harmonized and unified MIMO framework that natively incorporates:
· multi-TRP operations,
· advanced beamforming capabilities, 
· AI/ML-driven physical layer optimizations,
with the aim of enabling a flexible and scalable architecture for enhanced spectral efficiency, improved link robustness, and system adaptability across diverse 6GR scenarios.



Issue#5: Sensing
It is the moderator’s understanding that MIMO operation can be discussed in AI 10.8 and no specific agreement is needed in this agenda. 
Companies are invited to provide comments if there are different views. 
	Company
	Comments

	Samsung
	· Sensing (not MIMO) was probably intended here, and we agree.

	OPPO
	We agree with the moderator. In addition, perhaps the word “MIMO operation” in the above lines should be “sensing operation”.

	
	



Companies’ views
	Company
	Views/proposals 

	OPPO
	Proposal 41: For 6G sensing study, consider the need of sharing common hardware for 6G communication and 6G sensing.
· Reuse 6G communication HW for 6G sensing is preferred. 
Proposal 42: To ensure ​​coexistence of communication and sensing, strive to reduce impact on 6G communication from 6G sensing signal.
Proposal 43: Study at least followings on physical layer design for ISAC:
· The 6GR study for ISAC is not targeted to design sensing-specific frame structure. Instead, it should be assumed that the sensing signals need to be multiplexed in the frame structure designed for 6G communication. 
· The followings should be studied (at least including waveform and reference signal design): 
· A sensing signal that is exclusively used for sensing purpose, i.e., not being able to support any communication functionality. 
· A sensing signal that can be used for sensing purpose and communication purpose at the same time. 
· Different levels of sensing signal processing in sensing receiver (e.g., raw data or processed data) should be considered to satisfy requirement of different sensing tasks.
Proposal 44: Reuse the frame/slot structure designed for communication for 6G Sensing.
· In case for a symbol to contain a sensing signal, symbol boundary should not be impacted from the communication perspective.
· Multiplexing of communication and sensing on this symbol is not precluded.
Proposal 45: For the case of non-continuous wave (e.g., pulse wave), a symbol with concentrated energy within the symbol boundary can be considered.
Observation 13: Sensing may need a longer CP than communication, due to the following reasons:
· In case of mono-static sensing, a longer CP may be needed to cover the absolute round-trip time.
· In case of bi-static sensing, a longer CP may be needed to cover the delay difference of the first arrival path and the target path.
Proposal 46: For the case of continuous waveform (e.g., OFDM), two methods can be considered to enable equivalent longer CP without changing the symbol boundary.
· A single-symbol based method, where the comb-like frequency pattern enables longer CP.
· A double-symbol based method, where the first symbol helps to form longer CP.

	Samsung
	Proposal #23.	6GR to study all six sensing modes, and identify clear use cases, target scenarios, and key assumptions for each mode.
Proposal #24.	6GR to study sensing RS design with CP-OFDM as the baseline waveform and prioritize dual-functional RS supporting both sensing and communication.
Proposal #25.	6GR to study common frame structure for sensing and communication.
Proposal #26.	6GR to study a unified measurement and reporting framework for sensing and other measurement-based features (e.g., positioning), with affordable signaling overhead.



Issue#6: Cell DRX/DTX for energy saving
It is the moderator’s understanding that Cell DTX/DRX in relation with DL WUS, cell-common/group common/UE dedicated signals/channels can be discussed in AI 10.6.1, 10.5.1.1, and etc. No specific agreement is needed in this agenda. 
Companies are invited to provide comments if there are different views. 
	Company
	Comments

	Samsung
	· Agree.

	OPPO
	Agree.

	
	




Companies’ views
	Company
	Views/proposals 

	LGE
	Proposal 29	Study the harmonized design of DL WUS operation and cell DTX/DRX.

	Samsung
	Observation #20.	Network energy savings gain for NR cell DTX/DRX operation is limited due to the transmissions and receptions of channels/signals with relatively short periodicities, such as SS/PBCH blocks every 20 msec, which do not allow the gNB to be in deep sleep mode.
Proposal #8.	Study cell DTX/DRX operation, at least including,
· Channels/signals that can be muted, e.g., cell common/group common/UE dedicated channels/signals;
· FFS: Joint operation with other PDCCH monitoring adaptation features;
· Consider both RRC_IDLE/INACTIVE and RRC_CONNECTED states;
· Consider network control of traffic QoS, e.g., latency, reliability, …;
· FFS: Joint operation with UE DTX/DRX.



Issue#7: Initial Access Design Directions 
It is the moderator’s understanding that the potential decoupling of SS and PBCH, the necessity of on-demand SSB/MIB/SIB1/PRACH can be discussed in AI 10.5.1.1 and 10.5.1.2. No specific agreement is needed in this agenda. 
Companies are invited to provide comments if there are different views. 
	Company
	Comments

	Samsung
	Agree.

	OPPO
	Agree.

	
	



Companies’ views
	Company
	Views/proposals 

	Futurewei
	Proposal 16: Support transmission of MIB (PBCH) and SIB1 with larger periodicities than the synchronization signals and/or MIB (PBCH) and SIB1 per on-demand basis.
Proposal 17: To improve energy efficiency during initial access consider supporting on-demand SSB, on-demand SIB1 and time adaptation of control signaling.
Proposal 18: Support time adaptation and the flexible scalable design of PRACH from Day 1.



Issue#8: UCI transmission
It is the moderator’s understanding that UCI transmission and mapping can be discussed in AI 10.5.2.3. No specific agreement is needed in this agenda. 
Companies are invited to provide comments if there are different views. 
	Company
	Comments

	Samsung
	Agree.

	
	

	
	



Companies’ views
	Company
	Views/proposals 

	LGE
	Proposal 28	UCI transmission channel and UCI mapping format for different UCI types (including CSI, HARQ‑ACK, SR) should be carefully studied for 6GR, with consideration of at least following aspects:
· UCI reliability requirements (e.g. target BLER performance)
· UCI latency targets (reflecting time‑critical nature of certain UCI types)
· UL resource/header overhead (including signaling and transmission efficiency)
· Standard impacts (e.g. HARQ‑ACK feedback resource allocation and procedures)

	
	





Contact person
Please provide the information of the contact person in the following table to facilitate the discussions.
	Company
	Name
	Email address

	Ericsson
	Stefan Parkvall
	stefan.parkvall@ericsson.com

	Spreadtrum
	Yu Ding
Huan Zhou
	Yu.Ding@unisoc.com
Huan.Zhou@unisoc.com

	CEWiT
	Deepak P M
	deepakpm@cewit.org.in

	Sharp
	Tomoki Yoshimura
	Tomoki_yoshimura@mail.sharp

	TCL
	Xingya Shen
	xingya.shen@tcl.com

	Futurewei
	George Calcev
	gcalcev@futurewei.com

	Panasonic
	Hidetoshi Suzuki
	suzuki.hidetoshi@jp.panaconic.com

	Qualcomm
	Jing Sun
Fred Takeda
Muhammad Abdelghffar
	jingsun@qti.qualcomm.com
ktakeda@qti.qualcomm.com
mabdelgh@qti.qualcomm.com

	SONY
	Martin Beale
	martin.beale@sony.com

	Huawei
	David Mazzarese
	david.mazzarese@huawei.com

	KT
	Geunyoung (David) Seok
	gy.seok@kt.com

	KDDI
	Takeo Ohseki
	ta-ooseki@kddi.com

	ETRI
	Junghoon Lee
Hoondong Noh
	jh.lee@etri.re.kr
hoondong.noh@etri.re.kr

	Fraunhofer
	Geordie George
Olivier Renaudin
	geordie.george@iis.fraunhofer.de
olivier.renaudin@iis.fraunhofer.de
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5.3 BS channel bandwidth

5.3.1 General
The BS channel bandwidth supports a single NR RF cartier in the uplink or downlink at the Base Station. Different UE

channel bandwidths may be supported within the same spectrum for transmitting to and receiving from UEs connected
to the BS. The placement of the UE channel bandwidth is flexible but can only be completely within the BS channel
bandwidth. The BS shall be able to transmit to and/or receive from one or more UE bandwidth parts that are smaller
than or equal to the number of carrier resource blocks on the RF carrier, in any part of the carrier resource blocks.
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