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[bookmark: foreword][bookmark: scope]1	Introduction
This document summarizes contributions [3] – [54] submitted to agenda item 11.1 (Overview of 6GR air interface), as well as Skeleton for TR 38.760-1 “Study on 6G Radio RAN1 aspects” v0.0.2 [R1-2509279] and Draft reply LS to RAN4 on 6GR system parameter evaluations [R1-2509256].
The following sections are categorized according to the following guidance provided by RAN1 chair:
	High level design proposals/principles/target, including scalable 6GR design (e.g., what design is scalable, what design is unscalable), support of minimum spectrum allocation, coverage, MRSS, synchronization signal structure and periodicity, operation of bandwidth/band adaptation, spectrum utilization and aggregation framework, harmonization of TN and NTN, and others (if any). 
Note: To avoid distributing proposals of a same topic to different sub-agendas, please organize the proposals according to above highlights.



Note: A number of companies provide views on technical details of the following aspects. As per guidance from RAN1 chair, those aspects will be discussed in separate agenda items and/or future RAN1 meetings:
· This RAN1 meeting
· Evaluation assumptions for 6GR air interface
· Discussions on models, scenarios, parameters, and methodology, metrics/criteria, as well as traffic model that can be commonly used for evaluating technology proposals.
· Waveform
· Including proposals for improving spectrum efficiency, power efficiency, coexistence and coverage, etc.
· Frame structure
· Including numerology and frame structure (for all duplex types).
· Channel coding
· Including metrics/criteria that can be used for evaluating technology proposals and for down selecting proposals
· Modulation, joint channel coding and modulation
· Including metrics/criteria that can be used for evaluating technology proposals and for down selecting proposals
· [bookmark: _Hlk206882328]Energy efficiency
· Including evaluation assumptions, proposals for Evaluations, NW power saving, UE power saving, and joint mechanisms taking both NW and UE into account for power saving, targeting to categorize proposals by RAN1#123. From RAN1#124, proposals will be distributed to respective related agenda.   
· AI/ML in 6GR interface
· Collecting AI/ML use cases in all potential components in physical layer design, targeting to select some use cases by RAN1#123. From RAN1#124, selected use cases will be distributed to respective related agenda.
· Future RAN1 meetings
· Initial access
· Placeholder only and to be broken down. No contributions before RAN1#124. Including synchronization signal and raster, broadcast signals/channel and physical random access channel, etc.
· MIMO operation
· Placeholder only and to be broken down. No contributions before RAN1#124.
· Physical layer control, data scheduling and HARQ operation
· Placeholder only and to be broken down. No contributions before RAN1#124.
· Duplexing
· Placeholder only and to be broken down or adapted based on the discussion in AI 11.1. No contributions before RAN1#124.
· 6GR spectrum utilization and aggregation
· Placeholder only and to be broken down. No contributions before RAN1#124.
· NTN
· Placeholder only and to be broken down or adapted based on the discussion in AI 11.1. No contributions before RAN1#124.
· Other physical layer signals, channels and procedures
· Placeholder only and to be broken down. No contributions before RAN1#124.
· Sensing
· Including PHY functions and procedures for sensing technology (e.g., waveform. reference signals, measurement feedback, etc…), aspects of integration with communication services. 
· Placeholder only and to be broken down. No contributions before RAN1#124b.

Similarly, a number of companies provide views on 6G RAN requirements, which is subject to the progress in RANp study for 6G RAN requirements.


2	Proposals for Online Sessions
[bookmark: _Hlk207351897][bookmark: _Hlk211348185]2.1	Proposals for Monday Online
To be updated

3 Scalable 6GR design
At the RAN1#122 meeting, following agreement was made related to scalable 6GR design and diverse device types:
	Agreement​
Study a scalable 6GR design for diverse device types, considering aspects:​
· What should be commonly applicable to all 6G device types​
· FFS: add-on features dedicated to specific device types, if any​



Then, at the RAN#109 meeting, “diverse device types” were discussed and following proposals were agreed. It is concluded that those proposals will be further discussed in RAN while no WG discussion on them.
	Proposal 3: To investigate further:
· Motivations/justifications behind the proposed diverse device types, which should be a limited set
· Whether/how to have one or more device types for eMBB or 6G IoT
· Whether/how to have other device types for, e.g., XR/immersive experiences, FWA, VUE, wearables/RedCap, sensing, NTN-specific, AI agents, collaborative robots, etc.
· Whether/how to explicitly standardize device types
· Ensuring forward compatibility
· Minimizing/avoiding potential market fragmentation
Note: the terminology “device type” is subject to further discussion and possible refinement. 

Proposal 4: In terms of diverse device types, study further:
· Possible parameters/factors, e.g.:
· Number of Tx antennas/chains
· Number of Rx antennas/chains
· Power classes
· Maximum UE bandwidth (DL/UL)
· Peak data rate (DL/UL)
· Maximum MIMO layers (DL/UL)
· Duplex mode
· Max modulation order (DL/UL)
· CA/spectrum aggregation (DL/UL)
· UE processing capabilities
· Coverage 
· Energy efficiency
· Mobility/speed
· Sensing
· AI
Note: some of the above parameters/factors may be related with form factor
Note: aim to have a focused/limited set of parameters/factors for a device type
· The value(s) for the identified parameters for a device type

proposal 3 & 4 are endorsed for RAN only (no WG discussion)



Regarding “What should be commonly applicable to all 6G device types​”, At the RAN1#122bis meeting, following proposal was discussed but no consensus was reached:
	Proposal 3.1b:
· For scalable 6GR design for diverse device types, RAN1 to consider
· Striving for functionality designs that can be commonly applied to all 6G device types
· The functionalities commonly applicable to all 6G device types include, but not limited to
· Basic PHY features, such as waveform, coding, frame structure, single numerology per band
· Basic idle mode procedures from RAN1 perspective
· Basic initial access procedures
· Basic DL/UL control, scheduling/HARQ
· MRSS
· [Coverage enhancements]
· [Energy saving]
· Note: adjustment on the design is allowed for a certain device type



Huge number of companies provide views on how to update the proposal as follows, while a few companies propose to postpone the discussion until the definition/assumption for each device type is clear.
· For scalable 6GR design for diverse device types, RAN1 to consider
· Striving for functionality designs that can be commonly applied to all 6G device types
· The functionalities commonly applicable to all 6G device types include, but not limited to
· Basic PHY features, such as waveform, coding, frame structure, single numerology per band
· Confirm waveform (including numerology)
· Clarify the agreed waveform and channel coding
· Basic idle mode procedures from RAN1 perspective
· Scalable for 3-5 MHz minimum spectrum allocation
· Delete “Basic”
· Basic initial access procedures
· Scalable for 3-5 MHz minimum spectrum allocation
· Delete “Basic”
· Basic DL/UL control, scheduling/HARQ
· MRSS
· [Coverage enhancements]
· Follow the SID text “Enhanced overall coverage”
· Meet the identified coverage target
· [Energy saving]
· Clarify both BS and UE sides
· Others
· Basic/Minimal MIMO
· TRx chain, while some other oppose
· Smallest maximum supported UE BW
· Basic data collection
· SBFD and dynamic TDD
· TN and NTN access
· Moderator’s note: It was discussed in the last RAN1 meeting not to include the aspects which may be included into the definition of some device types
Note: adjustment on the design is allowed for a certain device type
· Confirm the text

[H]Proposal 3.1:
· For scalable 6GR design for diverse device types, RAN1 to consider
· Striving for functionality designs that can be commonly applied to all 6G device types
· The functionalities commonly applicable to all 6G device types include, but not limited to
· Basic PHY features, such as waveform (including numerology), channel coding, frame structure, single numerology per band
· Basic idle mode procedures scalable for any spectrum allocation from RAN1 perspective
· Basic initial access procedures scalable for any spectrum allocation
· Basic DL/UL control, scheduling/HARQ
· MRSS
· [Coverage enhancements] Enhanced overall coverage to meet the identified coverage target
· [Energy saving] both ad BS and UE sides
· Note: adjustment on the design is allowed for a certain device type
	Company
	Y/N
	Comments

	
	
	

	
	
	

	
	
	




Regarding “FFS: add-on features dedicated to specific device types, if any”, this may require discussion about device type definition to some extent, which should be avoided in RAN1. Some companies assume this can be handled by UE capability signaling while some others propose to discuss how to maximize the applicability of attractive sub-features that have some restriction/difficulty specific to some device type(s) and so on.
Similarly, a few companies propose to study early identification of diverse device types before RRC establishment. It is FL’s understanding that this discussion requires the definition of device type to some extent, since whether/when and which device type the necessity of early identification may vary.
Also, some companies discuss how to improve UE capabilities, including
· Prerequisites can be used to prevent undesired capability combinations
· Define set of mandatory/optional capabilities per use cases / device types, e.g., modular capability
· Beneficial features for BS and/or UE
· modular and MAC-layer-assisted UE capability and assistance information reporting framework
This can be discussed in later stage of SI or even WI after overall 6GR features become clear.

4 Support of minimum spectrum allocation
At the RAN1#122 meeting, minimum spectrum allocation and smallest maximum supported RF and BB UE BW were discussed and following agreements were made.
	Agreement
· For the study of RAN1 6GR design, consider the minimum spectrum allocation in which 6G can operate, subject to further discussion and confirmation in RAN.
· Note: RAN4 involvement is necessary.

Agreement
· 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



Then, at the RAN#109 meeting, the above issues were discussed due to the condition of “subject to further discussion and confirmation in RAN” and following proposals were agreed. It is concluded that those proposals will be further discussed in RAN1 while RAN#110 revisit. 
	Proposal 1: Endorse the following two RAN1 agreements (with the clarification that the 2nd agreement is applicable to FR1). Companies are invited to bring contributions regarding the minimum spectrum allocation in RAN#110, while RAN1 is requested to continue the study on both the minimum spectrum allocation and the smallest maximum UE bandwidth from the 6GR design perspective. Revisit in RAN#110.
Agreement
· For the study of RAN1 6GR design, consider the minimum spectrum allocation in which 6G can operate, subject to further discussion and confirmation in RAN.
· Note: RAN4 involvement is necessary.

Agreement
· 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



Based on the situation, RAN1 chair provided guidance that RAN1 will focus on how to support the minimum spectrum allocation, especially the case where the minimum spectrum and the smallest maximum UE bandwidth can’t match, considering that it is hard to purely discuss these two elements in RAN1.

Note that following is captured in TR38.914 related to lowest-tier device
	5.4.3	Massive Communication (IoT)
The 6GR and 6G RAN architecture shall support the following minimum requirements for Massive Communication (IoT):
· 6G Massive Communication (IoT) shall be supported for FR1.
· 6GR should have a common/scalable design that supports the above usage scenario in addition to eMBB 
· Prioritize 6GR design for eMBB
· The above usage scenario should not overlap with Ambient IoT and NB-IoT
· [PHY or MAC] [minimum] peak data rate is [TBD] Mbps in DL and [TBD] Mbps in UL for lowest-tier device.

Editor note:	“6G should support coexistence with NB-IoT (all deployment modes) and eMTC via semi-static configuration” is moved to 5.2 (migration and architecture)



Although RAN1 chair guidance suggests that RAN1 will not purely discuss the values for the minimum spectrum allocation or smallest maximum UE BW, quite a few companies provide the views especially on the smallest maximum UE BW, for which majority support more than 3MHz BW even for 15kHz SCS, while there are some companies support 3MHz BW for providing services to the low tier market segment, reduce the UE power consumption, SAW-less design for UL, and migration from LTE LPWA. At the RAN1#122bis meeting, following proposal was discussed but no consensus was reached:
	Proposal 4.1b:
· 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
· Note: also taking into account other complexity reduction techniques than BW reduction
· Overall system performance impact
· Energy efficiency for both BS and UE
· Minimum spectrum allocation
· 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
· Note: other aspects (e.g. economies of scale) can be considered by TSG RAN when they make decision on the BW



Huge number of companies provide views on whether/how to update the proposal as follows. while a few companies propose to defer the discussion to RANp.
· 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
· Note: also taking into account other complexity reduction techniques than BW reduction
· Add details, such as Processing time relaxation (up to 4ms), Half duplex operation in paired bands, Peak rate reduction
· Overall system performance impact
· Add details, such as different device types
· Energy efficiency for both BS and UE
· Minimum spectrum allocation
· Remove minimum
· 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
Note: other aspects (e.g. economies of scale) can be considered by TSG RAN when they make decision on the BW


[H]Proposal 4.1:
· 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
· Note: also taking into account other complexity reduction techniques than BW reduction
· Overall system performance impact
· Energy efficiency for both BS and UE
· Minimum Different spectrum allocation
· 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
· Note: other aspects (e.g. economies of scale) can be considered by TSG RAN when they make decision on the BW
	Company
	Y/N
	Comments

	
	
	

	
	
	

	
	
	




Regarding the minimum spectrum allocation, some companies mention that RAN1 may not make much progress without considering exact values, which will be discussed in RANp. For now, what RAN1 can discuss is how to operate 6GR on the minimum spectrum allocation. At the RAN1#122bis meeting, following proposal was discussed but no consensus was reached:
	Proposal 4.2b:
· RAN1 to consider following to operate 6GR on the minimum spectrum allocation
· Opt1: common signals/channels BW for initial access are punctured to fit into the minimum spectrum allocation, if the minimum spectrum allocation is smaller than the common signals/channels BW for initial access (if this case is supported)
· Opt2: Scalable design of the common signals/channels for initial access for the minimum spectrum allocation from other spectrum allocations , if the minimum spectrum allocation is smaller than the common signals/channels BW for initial access for other spectrum allocations
· Opt3: A single design of the common signals/channels for initial access which is applicable to any spectrum allocations



Huge number of companies provide views on whether/how to update the proposal. While companies showed different preference, it is moderator’s understanding this proposal can be considered for now and RAN1 can further discuss based on the discussion/decision in RANp.
[bookmark: _Toc101519362]
[H]Proposal 4.2:
· RAN1 to consider following to operate 6GR on the minimum spectrum allocation
· Opt1: common signals/channels BW for initial access are punctured to fit into the minimum spectrum allocation, if the minimum spectrum allocation is smaller than the common signals/channels BW for initial access (if this case is supported)
· Opt2: Scalable design of the common signals/channels for initial access for the minimum spectrum allocation from other spectrum allocations, if the minimum spectrum allocation is smaller than the common signals/channels BW for initial access for other spectrum allocations
· Opt3: A single design of the common signals/channels for initial access which is applicable to any spectrum allocations
	Company
	Y/N
	Comments

	
	
	

	
	
	

	
	
	




5 Overall coverage
[bookmark: _Hlk210256376]At the RAN1#122 meeting, overall coverage for 6GR was discussed and the following agreement was made: 
	Agreement
· On enhanced overall coverage, identify coverage target(s) considering diverse use cases and device types



In addition, RAN#109 concluded the following: 
	Proposal 4: For 3GPP internal study, link budget is used as the evaluation methodology for coverage when applicable
Proposal 5: For 3GPP internal study, the target for coverage is to be determined by RAN. 
-	FFS: Exact coverage target value(s).
-	FFS: Additional details considering control/data channel



Furthermore, at the RAN1#122bis meeting, following agreements were made: 
	Agreement (in AI11.1)
· RAN1 provides methodology and corresponding initial analysis of potentially achievable coverage to RAN#110 to determine the coverage target(s)

Agreement (in AI11.2)
For link budget template, consider the following candidates:
· Candidate 1: Reusing the link budget template from TR38.830, i.e., the following table with notes as follows:
· The values of the parameters are TBD.
· MCL in row (22bis) is TBD.
· FFS: whether/how/why to update 
	System configuration

	Channel for evaluation
	

	Scenarios and Carrier frequency (GHz)
	

	BS antenna heights (m)
	

	UT antenna heights (m)
	

	Cell area reliability (%)
	

	Lognormal shadow fading std deviation (dB)
	

	Tx Diversity
	

	Number of SSB
	

	Transmitter

	(1) Number of transmit antenna elements
	

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

	(2a) Number of transmit chains modelled in LLS
	

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

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

	(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)
	

	(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)
	

	(4c) Gain of antenna element (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
	

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

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

	Receiver

	(10) Number of receive antenna elements
	

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

	(10b) Number of receive chains modelled in LLS
	

	(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)
	

	(11c) Gain of antenna element (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
	

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

	(13) Receiver noise figure (dB)
	

	(14) Thermal noise density (dBm/Hz)
	

	(15) Receiver interference density (dBm/Hz) 
	

	(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)
	

	(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)
	

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

	(27) Penetration margin (dB)
	

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

	(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)
	



· Candidate 2: Template as Table 7.10.1-1 from TR38.913.
· FFS: whether/how/why to update.
	Item
	Value

	Transmitter
	

	(1) Tx power  (dBm)
	

	Receiver
	

	(2) Thermal noise density (dBm/Hz)
	

	(3) Receiver noise figure (dB)
	

	(4) Interference margin (dB)
	

	(5) Occupied channel bandwidth (Hz)
	

	(6) Effective noise power
         = (2) + (3) + (4) + 10 log(5)  (dBm)
	

	(7) Required SINR (dB)
	

	(8) Receiver sensitivity
         = (6) + (7) (dBm)
	

	(9) MaxCL 
         = (1) - (8) (dB)
	






As provided in the final FL summary in RAN1#122bis (R1-2508198), following work split is assumed between AI11.1 and 11.2.
· AI11.1: Which methodology (e.g., MCL/MIL/MPL in Candidate 1 or MaxCL in Candidate 2) to consider for the coverage target(s) in RAN requirements, and corresponding achievable coverage
· AI11.2: MCL in row (22bis) for Candidate 1, FFS parts in the agreement in AI11.2

On which methodology (e.g., MCL/MIL/MPL in Candidate 1 or MaxCL in Candidate 2) to consider for the coverage target(s) in RAN requirements and corresponding achievable coverage, following views are provided
· MCL in Candidate 1
· Justification
· used for frequency-independent coverage comparison and unified target setting
· Useful to identify the bottleneck channel and imbalance across channels in each scenario
· MCL for 7GHz is set based on MCL for 3.5GHz and additional offset, which takes pathloss and gNB antenna configuration difference into account, to achieve comparable coverage of 7GHz and 3.5GHz.
· Achievable coverage
· Vivo
· Set1 for eMBB
· For 700MHz, [144dB] MCL as minimum target coverage for all channels, with 15bkps UL data rate and 1Mbps DL data rate
· For 3.5GHz TDD, 144dB MCL as minimum target coverage for all channels, with 50bkps UL data rate and 60Mbps DL data rate.
· For 7GHz TDD, (X+1) dB MCL as target coverage for all channels, with same data rate as 3.5GHz, where X is the minimum MCL target for 3.5GHz, e.g., X=144dB. 
· Set 2 for IoT
· 10dB MCL extension over the target MCL of 6GR eMBB device for all channels.
· 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 the coverage target set 2 regardless of device type.
· CMCC
· MBB UE can be operated to support 10dB MCL improvement as specified for LPWA
· CATT
· 6G IoT UE: [50 kbps @ 144 dB MCL in 700 MHz];
· 6G MBB UE: [4 Mbps @ 144 dB MCL] in around 7 GHz;
· OPPO
· 146dB for 6G eMBB under the DL data rate of X1 Mbps and an uplink data rate of Y1 Mbps
· transmission with 32 repetitions, counting based on available slots, and DMRS bundling
· 153dB for 6G IoT under the DL data rate of X2 Mbps and an uplink data rate of Y2 Mbps.
· transmission with 128 repetitions, counting based on available slots, and DMRS bundling
· FFS the exactly value of X1, X2, Y1, Y2.
· IDC
· 144-dB MCL for eMBB device type with 5~10 dB coverage enhancement for IoT device type
· MIL in Candidate 1
· Justification
· used for analyzing coverage differences between different physical channels
· Consider antenna gain, which is useful to consider diverse use cases and device types
· Achievable coverage
· OPPO
· 155dB for 6G eMBB under the DL data rate of X1 Mbps and an uplink data rate of Y1 Mbps
· transmission with 32 repetitions, counting based on available slots, and DMRS bundling
· 162dB for 6G IoT under the DL data rate of X2 Mbps and an uplink data rate of Y2 Mbps.
· transmission with 128 repetitions, counting based on available slots, and DMRS bundling
· FFS the exactly value of X1, X2, Y1, Y2.
· MPL in Candidate 1
· Justification
· used for evaluating the supported cell radius (ISD) and co-site deployment
· Necessary to discuss “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”, i.e., cross-band comparison
· Consider antenna gain, which is useful to consider diverse use cases and device types
· Achievable coverage
· CATT
· About [4 dB] MPL coverage enhancement to achieve same data rate with comparable coverage/ISD for around 7 GHz compared with mid-band (e.g. 1 Mbps), besides the increased number of antenna element at BS (192->1024);
· FFS: About [9 dB] coverage enhancement to achieve higher data rate with comparable coverage/ISD for around 7 GHz compared with mid-band (e.g. ‘4 Mbps for 6G @ around 7 GHz’ v.s. ‘1 Mbps for 5G @ mid-band’), besides the increased number of antenna element at BS (192->1024).
· OPPO
· 126dB for 6G eMBB under the DL data rate of X1 Mbps and an uplink data rate of Y1 Mbps
· transmission with 32 repetitions, counting based on available slots, and DMRS bundling
· 133dB for 6G IoT under the DL data rate of X2 Mbps and an uplink data rate of Y2 Mbps.
· transmission with 128 repetitions, counting based on available slots, and DMRS bundling
· FFS the exactly value of X1, X2, Y1, Y2.
· HW/HiSi
· Option 1: Absolute coverage targets for channels at ~7 GHz, assuming a typical ISD (e.g., 500 m) as in 5G NR mid-band.
· Option 2: Relative coverage differences between channels at ~7 GHz, compared with a reference channel at 5G NR mid-band (e.g. 2.6 GHz) that represents the coverage bottleneck (e.g., Msg3).
· MaxCL in Candidate 2
· Justification
· Reuse the same methodology as NR, to reuse existing site grid
· Achievable coverage
· [bookmark: _Hlk213975838]Ericsson
· 143 dB for normal coverage for 1/2 UE Rx antennas
· 153 dB for extended coverage for 1/2 UE Rx antennas

According to the SID, following two aspects are to be considered for 6GR design
· Enhanced overall coverage, focus on cell-edge performance and UL coverage.
· 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

For the 1st aspect, it is important to identify the bottleneck signal/channel among all DL/UL signals/channels for each scenario, and to improve the coverage of the bottleneck signal/channel. In addition, to enhanced the overall coverage, it is also important to improve the imbalance among all DL/UL signals/channels. In that sense, MCL in Candidate 1 would be the proper metric.
On the other hand, for the 2nd aspect, MCL in Candidate 1 would not work well due to the lack of consideration of cross-band comparison. Most companies assume MPL for the evaluation to discuss 3.5GHz vs 7GHz, while a few companies assume MIL in Candidate 1 or MaxCL in Candidate 2.


[bookmark: OLE_LINK30][H]Proposal 5.1:
· From RAN1 perspective, following coverage metrics are recommended to determine the coverage target(s)
· MCL in Candidate 1 agreed in RAN1#122bis, for the coverage target(s) corresponding to “enhanced overall coverage, focus on cell-edge performance and UL coverage”
· MPL in Candidate 1 agreed in RAN1#122bis, for the coverage target(s) corresponding to “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”
	Company
	Y/N
	Comments

	
	
	

	
	
	

	
	
	



Regarding the corresponding initial analysis of potentially achievable coverage, it would be enough to report RAN1 observation to RANp without narrowing down the value at this stage.

[H]Proposed observation 5.2:
· On the initial analysis of potentially achievable coverage, following values were provided in RAN1#123
· MCL in Candidate 1 agreed in RAN1#122bis 
· (R1-2508430)
· Set1 for eMBB
· For 700MHz, [144dB] MCL as minimum target coverage for all channels, with 15bkps UL data rate and 1Mbps DL data rate
· For 3.5GHz TDD, 144dB MCL as minimum target coverage for all channels, with 50bkps UL data rate and 60Mbps DL data rate.
· For 7GHz TDD, (X+1) dB MCL as target coverage for all channels, with same data rate as 3.5GHz, where X is the minimum MCL target for 3.5GHz, e.g., X=144dB. 
· Set 2 for IoT
· 10dB MCL extension over the target MCL of 6GR eMBB device for all channels.
· 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 the coverage target set 2 regardless of device type.
· (R1-2508453)
· MBB UE can be operated to support 10dB MCL improvement as specified for LPWA
· (R1-2508579)
· 6G IoT UE: [50 kbps @ 144 dB MCL in 700 MHz]
· 6G MBB UE: [4 Mbps @ 144 dB MCL] in around 7 GHz
· (R1-2508725)
· 146dB for 6G eMBB under the DL data rate of X1 Mbps and an uplink data rate of Y1 Mbps
· transmission with 32 repetitions, counting based on available slots, and DMRS bundling
· 153dB for 6G IoT under the DL data rate of X2 Mbps and an uplink data rate of Y2 Mbps.
· transmission with 128 repetitions, counting based on available slots, and DMRS bundling
· FFS the exact values of X1, X2, Y1, Y2.
· (R1-2508741)
· 144 dB for eMBB device type with 5~10 dB coverage enhancement for IoT device type
· MIL in Candidate 1 agreed in RAN1#122bis 
· (R1-2508725)
· 155dB for 6G eMBB under the DL data rate of X1 Mbps and an uplink data rate of Y1 Mbps
· transmission with 32 repetitions, counting based on available slots, and DMRS bundling
· 162dB for 6G IoT under the DL data rate of X2 Mbps and an uplink data rate of Y2 Mbps.
· transmission with 128 repetitions, counting based on available slots, and DMRS bundling
· FFS the exactly value of X1, X2, Y1, Y2.
· MPL in Candidate 1 agreed in RAN1#122bis 
· (R1-2508579)
· About [4 dB] MPL coverage enhancement to achieve same data rate with comparable coverage/ISD for around 7 GHz compared with mid-band (e.g. 1 Mbps), besides the increased number of antenna element at BS (192->1024);
· FFS: About [9 dB] coverage enhancement to achieve higher data rate with comparable coverage/ISD for around 7 GHz compared with mid-band (e.g. ‘4 Mbps for 6G @ around 7 GHz’ v.s. ‘1 Mbps for 5G @ mid-band’), besides the increased number of antenna element at BS (192->1024).
· (R1-2508725)
· 126dB for 6G eMBB under the DL data rate of X1 Mbps and an uplink data rate of Y1 Mbps
· transmission with 32 repetitions, counting based on available slots, and DMRS bundling
· 133dB for 6G IoT under the DL data rate of X2 Mbps and an uplink data rate of Y2 Mbps.
· transmission with 128 repetitions, counting based on available slots, and DMRS bundling
· FFS the exactly value of X1, X2, Y1, Y2.
· (R1-2508733)
· Option 1: Absolute coverage targets for channels at ~7 GHz, assuming a typical ISD (e.g., 500 m) as in 5G NR mid-band.
· Option 2: Relative coverage differences between channels at ~7 GHz, compared with a reference channel at 5G NR mid-band (e.g. 2.6 GHz) that represents the coverage bottleneck (e.g., Msg3).
· MaxCL in Candidate 2
· (R1-2508352)
· 143 dB for normal coverage for 1/2 UE Rx antennas
· 153 dB for extended coverage for 1/2 UE Rx antennas
	Company
	Y/N
	Comments

	
	
	

	
	
	

	
	
	




6 MRSS
At the RAN1#122 meeting, MRSS aspect was discussed and the following agreement was made: 
	Agreement
· Identify the high-level aspects which impact on the NR-6GR MRSS support
· Including the lessons learned from LTE-NR DSS



At the RAN1#122bis meeting, following proposal was discussed but no consensus was reached:
	Proposal 6.2b:
· 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 direction in TDD operation)
· Reliance on availability of specific NR functionalities
Note: Focus on existing NR deployments (NW and UE)



Not only the frame structure as stated in the SID, but a number of companies mention that 5G compatible design should be ensured for MRSS, including waveform, modulation, numerology, channel coding, duplexing, and so on. All these aspects are discussed in other AIs in RAN1, and hence, moderator suggests considering MRSS aspects when discussing the above topics in other AIs 11.3.1, 11.3.2, 11.4.1, 11.4.2.

Huge number of companies provide views on whether/how to update the proposal as follows

· 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
· Split view whether to include FR2
· Alignment in time/frequency resource (e.g., numerology, RB, slot, symbol, UL/DL direction in TDD operation)
· Further discuss UL/DL direction in TDD operation under AI11.3.2
· Add Point A and resource grid in freq. domain
· Reliance on availability of specific NR functionalities
· Others
· Rate of traffic variations over time
· RRC states
· Interoperability between different vendors
· Interference from/to NR/6GR
· Unified/common design between MRSS and non-MRSS 6GR
Note: Focus on existing NR deployments (NW and UE)



[M]Proposal 6.1:
· 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)
	Company
	Y/N
	Comments

	
	
	

	
	
	

	
	
	



Huge number of companies provide views on MRSS Resource split/sharing as follows, while a few companies propose to postpone the discussion until basic 6GR aspects such as numerology, frame design and initial access are defined.
· Resource split/sharing
· Study 6GR resource allocation to flexibly utilize resources not occupied by 5G‑NR in an MRSS carrier
· Including slot and mini-slot based scheduling
· Opt0: Semi-static TDM/FDM
· Also for NB-IoT and eMTC
· Opt1: Signal sharing
· Pros
· Reduced resource overhead, including SSB, CORESET
· Enhancing 6G UE performance by leveraging 5G reference signals received by the UE
· Cons
· Limit 6GR signal design, including EE and coverage
· Complicate UE implementation
· Opt2: Rate-matching
· Pros:
· Similar to LTE-NR DSS
· Cons
· (Not identified from contributions)
· Opt3: SDM
· Pros
· SDM between 5G and 6G users would allow maximum flexibility for resource allocation
· Cons
· For cross-RAT SDM (assuming same overhead for 5G and 6G DMRS and only time/frequency multiplexing between DMRSs), both 5G and 6G suffer approximately 14% overhead increase

[L]Proposal 6.2:
· 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
	Company
	Y/N
	Comments

	
	
	

	
	
	

	
	
	




7 Synchronization signal structure and periodicity
At the previous meetings, SS structure and periodicity aspects were discussed and the following agreement was made: 
	Agreement
· Identify the high-level aspects which impact on the 6GR sync signal structure and associated periodicity.

Agreement
· High-level aspects to consider for the 6GR sync signal structure include, but not limited to
· Sync raster design
· Spectrum allocation
· smallest maximum supported RF and BB UE BW without spectrum aggregation
· mobile broadband service requirements as high priority
· Energy efficiency for both BS and UE
· Detection/tracking performance, latency, and complexity
· Including initial cell search
· Coverage target
· Common design for diverse device types
· Consideration of the supported deployment
· Consideration on whether the single sync signal structure is sufficient
· Note: Aspects impacting on the periodicity is to be discussed under AI11.5



Note that following agreements related to SS design were also made in AI11.5
	Agreement
Study and evaluate on-demand sync signal(s) mechanisms for 6GR energy efficiency, considering, e.g.,:
· On-demand sync signal(s) for single cell/carrier, multi-carrier/cell, multi-TRP,
· Network-triggered and UE-triggered on-demand sync signal(s),
· Idle and/or connected modes,
· Other mechanisms/aspects/signals/channels are not precluded.

Agreement
Study and evaluate multi-carrier/cells/TRPs mechanisms for 6GR NES, considering, e.g.,:
· Sync signal-less carriers/cells/TRPs for at least intra-band and collocated inter-band multi-carrier/cell/TRPs, including potential extensions to additional deployments and scenarios,
· RRC states,
· UE energy consumption and complexity,
· Other mechanisms/aspects/signals/channels are not precluded.

Agreement
Study and evaluate NW energy savings and the impact on UE performance and user experience with respect to 20ms and longer periodicities of sync signal(s) at least for initial access with the following consideration, but not limited to:
BS assumptions:
· Cell-common signaling (e.g., sync signal(s), broadcast PDCCH, SIB-1, SIB, paging, PRACH), e.g.,
· Clustered provisioning of different cell-common signaling,
· On-demand provisioning of different cell-common signaling,
· UE-specific signaling (for low, light, medium loads), e.g.,
· Clustered provisioning with cell-common signaling,
· Unclustered provisioning with cell-common signaling,
UE impact:
· Cell search complexity and latency, including frequency search latency,
· UE Power consumption,
· Sync signal detection, coverage and tracking performance, 
· RRM, mobility,
· Beam management,
· Other properties are not precluded,
· Improvements to address identified impact, e.g.,
· Additional sync signal needs,
· Adaptation of sync signal transmission periodicity,
· Sparser synch raster.



Initial access aspects are planned to be discussed from RAN1#124 (Feb. 2026). Therefore, in general, it is better to wait for RAN1#124 to open the discussion on initial access aspects. However, the Interim Milestone states that RAN1 needs to provide interim assessment on the basic sync signal structure and associated periodicity(ies) by June 2026. Therefore, at least on these aspects, RAN1 should start discussion earlier to provide enough assessment.

Regarding the SS periodicity, quite a few companies propose larger periodicity for NES while considering how to address UE complexity (initial cell search, PSS/SSS detection requirements, access latency). Moderator assumes this aspect can be discussed in AI 11.6:EE since no other aspects were raised for the periodicity

Regarding the SS structure, a number of companies mentioned detail design on SS. However, as high-level aspects to consider for the 6GR sync signal structure were agreed in the last RAN1 meeting, moderator could not find any addtitonal high-level aspects (not any solutions) missing in the agreements. So, following open question is made to check companies’ understanding.

[L]Proposal 7.1:
· Do you agree that the agreements on synchronization signal structure made so far are enough to start discussion under AI11.7 from RAN1#124? If not, please elaborate on what critical “high-level aspects” are missing in the current agreements
	Company
	Y/N
	Comments

	
	
	

	
	
	

	
	
	




8 Operation of bandwidth/band adaptation
At the RAN1#122 meeting, operation of bandwidth/band adaptation was discussed and the following agreement was made: 
	Agreement
· Study and identify the lessons learned from NR BWP framework



At the RAN1#122bis meeting, following proposal was discussed but no consensus was reached:
	Proposed observation 8.1c:
· The lessons learned from NR BWP framework include, but not limited to
· excessive BWP-specific BB/RF configuration parameters, which leads to UE long BWP switch latency
· SCS switching under BWP framework is complicated
· Some scenarios (e.g. non-overlapped BWPs) where DCI-based BWP switching can have reliability issue
· lack of early RAN4 involvement, which caused sub-optimal design



Huge number of companies provide views on whether/how to update the proposal as follows
· The lessons learned from NR BWP framework include, but not limited to
· excessive BWP-specific BB/RF configuration parameters, which leads to UE long BWP switch latency
· BWP switching can be much faster than carrier switching in the CA framework
· Simplifications in the BWP design may help reduce switching latency
· SCS switching under BWP framework is complicated
· Under the 1st sub-bullet
· Some scenarios (e.g. non-overlapped BWPs) where DCI-based BWP switching can have reliability issue
· Split view whether to keep this sub-bullet
· lack of early RAN4 involvement, which caused sub-optimal design
· leading to large MPR/A-MPR
· RAN2 as well
· Others
· BWPs have a lot of potential uses, including adaptation to traffic demands and energy savings
· restrictive coupled UL/DL BWPs in TDD
· too many BWP types, which leads redundant design
· contiguous frequency resources restriction, which leads inefficiency of resource utilization
· Multiple BWP adaption methods are specified (e.g. DCI-based BWP switching, timer-based BWP switching, RRC reconfiguration), but not all of them are useful in practical deployment
· NR BWP switching results in unnecessary HARQ-ACK dropping.
· the BWP does not consider unified TCI framework
· Association between BWP and CORESET/Search space (SS) is less motivated
· Note: For 6GR, further study whether/how to address the above lessons

[M]Proposed observation 8.1:
· The lessons learned from NR BWP framework include, but not limited to
· excessive BWP-specific BB/RF configuration parameters, which leads to UE long BWP switch latency
· SCS switching under BWP framework is complicated
· Some scenarios (e.g. non-overlapped BWPs) where DCI-based BWP switching can have reliability issue
· lack of early RAN2/RAN4 involvement, which caused large MPR/A-MPR
· Note: For 6GR, further study whether/how to address the above lessons
	Company
	Y/N
	Comments

	
	
	

	
	
	

	
	
	





According to the lessons learned from NR BWP framework, companies further propose how to improve BWP framework in 6GR, including but not limited to
· Support simplified BWP framework
· Only essential/relevant configurations under BWP configurations
· Single SCS per BWP
· More than one CORESET/Search space configurations with dynamic switching feature in a single BWP
· No dynamic BWP switching
· Minimize the number of BWP types
· in conjunction with other functionalities related to UE power savings
· Separate DL and UL BWP adaptation
· Improve robustness, reduced latency and minimize interruptions
· Target early RAN4 involvement
· Design BWP to support diverse device types in the same band during initial access
· discontinuous frequency resources within one BWP
· improving the performance when BWP location does not coincide with the synchronization signal frequency
· Combined with TCI framework
· Reduced UE energy consumption

[L]Proposal 8.2:
· Study how to improve BWP framework, including but not limited to
· Simplified BWP framework
· Only essential/relevant configurations under BWP configurations
· Single SCS per BWP
· More than one CORESET/Search space configurations with dynamic switching feature in a single BWP
· No dynamic BWP switching
· Minimize the number of BWP types
· in conjunction with other functionalities related to UE power savings
· Separate DL and UL BWP adaptation
· Improve robustness, reduced latency and minimize interruptions
· Target early RAN4 involvement
· Design BWP to support diverse device types in the same band during initial access
· discontinuous frequency resources within one BWP
· improving the performance when BWP location does not coincide with the synchronization signal frequency
· Combined with TCI framework
· Reduced UE energy consumption
	Company
	Y/N
	Comments

	
	
	

	
	
	

	
	
	




9 Spectrum utilization and aggregation framework
At the RAN1#122 meeting, spectrum utilization and aggregation framework were discussed and the following agreement was made: 
	Agreement
· Study and identify the lessons learned from NR spectrum utilization and aggregation framework
· DC is subject to RANP decision in June 2026
· Note: MRSS aspects are separate discussion



In addition, RAN#109 concluded the following: 
	Proposal 1: 6GR aims to support improved spectrum utilization and operations over one or more carriers/bands, compared to 5G NR.
Proposal 2: 6GR aims to support flexible utilization of spectrum resources for DL and UL over different carriers/bands.



Note that following is captured in TR38.914 related to spectrum aggregation
	[bookmark: _Toc209101934][bookmark: OLE_LINK5]5.2	Requirements for architecture and migration
Editor note: 6G RAN architecture, 5G-6G migration
[bookmark: OLE_LINK7]The RAN design for the 6G Radio Access Technologies shall be designed to fulfil the following requirements:
-	The 6G RAN architecture shall support standalone RAN architecture.
-	The 6G RAN shall support Multi-RAT Spectrum Sharing between 6GR and NR.
-	The 6G RAN architecture shall support inter-RAT mobility between the 6GR and NR.
-	The 6G RAN architecture shall support connectivity through multiple TRPs, either collocated or non-collocated.
-	The 6G RAT shall support Spectrum Aggregation (e.g. Carrier Aggregation) for both uplink and downlink, and for both co-located and non-co-located TRPs.
-	3GPP defined interfaces for 6G RAN shall be open for multi-vendor interoperability.
-	The 6G RAN architecture shall allow for control plane and user plane separation.
-	The 6G RAN architecture shall support sharing of the RAN between multiple operators.
-	The 6G RAN architecture shall allow for the operation of network slicing.
-	The 6G RAN architecture shall be designed considering both terrestrial network and non-terrestrial network.
-	The 6G RAN architecture shall support enhanced service awareness in RAN.
-	The design of the 6G RAN shall allow enhanced resilience compared to NR if/where applicable.
-	The design of the 6G RAN shall enable lower CAPEX/OPEX with respect to current networks.
-	The 6G RAN architecture shall allow non-public networks.



Although the technical details on the above aspects can be further discussed in other agenda items to be discussed in RAN1 (e.g., “Initial access”, “Physical layer control, data scheduling and HARQ operation”, and “6GR spectrum utilization and aggregation”), it wold be better to discuss some high-level direction on how to improve the spectrum utilization and operations in this agenda items, because this issue has impact on multiple agenda items.

At the RAN1#122bis meeting, following proposal was discussed but no consensus was reached:
	Proposed observation 9.1b:
· The lessons learned from NR spectrum utilization and aggregation framework include, but not limited to
· 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



Huge number of companies provide views on whether/how to update the proposal 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
· Not all functionalities are available from initial release
· Multiple individual mechanisms (e.g. CA, SUL, SDL) are supported to realize spectrum aggregation/utilization, which complicates the spectrum aggregation solution in real deployment
· NR Tx/LBCA switching is based on CA capability, resulting in low UE capability utilization
· Operating scenarios of CA and DC have some overlap
· Some functionalities are supported only on Pcell
· Pcell is replaced by camped cell/carrier, e.g. no support of initial access offloading to other cell/carriers.
· UCI transmission on PUCCH, PDCCH monitoring of specific SS/DCI format, etc.
· 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
· Others
· Lack of efficient energy saving scheme for idle/inactive state
· PDCCH overhead and BD complexity reduction in CA is not considered in initial Release
· Overdesigned multi-carrier scheduling scenarios
· The maximum number of bands in NR multi-band operations is actually limited by the maximum UE RF+BB hardware capacity in commercial networks.


[M]Proposed observation 9.1:
· The lessons learned from NR spectrum utilization and aggregation framework include, but not limited to
· 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 (UCI transmission on PUCCH, PDCCH monitoring of specific SS/DCI format, etc) 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
· Note: For 6GR, further study whether/how to address the above lessons
	Company
	Y/N
	Comments

	
	
	

	
	
	

	
	
	




According to the lessons learned from NR spectrum utilization and aggregation framework, companies further propose how to improve spectrum utilization and aggregation framework in 6GR, including but not limited to
· Single framework for 6G spectrum utilization
· CA supporting a wide variety of CA deployments
· Support for loose NW side coordination, including two PUCCH cell groups
· DL/UL decoupling for a cell
· Native/simplified support for UL Tx switching
· Efficient/effective/practical features of carrier ON/OFF
· carrier without SSB
· carrier with on-demand SSB
· fast carrier activation
· Avoid dependencies across carriers
· Relax and minimize the need for scheduler interaction across cells in case of CA
· Single cell multi-carriers (SCMC)
· multiple physical carriers are aggregated into a single logical wideband carrier
· enhanced CA power utilization
· efficient RRC configuration mechanism for CA
· Improve the efficiency, implementation cost and scalability of different cross-carrier scheduling schemes
· Native support for both IDLE/INACTIVE and CONNECTED states


[L]Proposal 9.2:
· Study how to improve spectrum utilization and aggregation framework, including but not limited to
· Single framework for 6G spectrum utilization
· CA supporting a wide variety of CA deployments
· Support for loose NW side coordination, including two PUCCH cell groups
· DL/UL decoupling for a cell
· Native/simplified support for UL Tx switching
· Efficient/effective/practical features of carrier ON/OFF
· carrier without SSB
· carrier with on-demand SSB
· fast carrier activation
· Avoid dependencies across carriers
· Relax and minimize the need for scheduler interaction across cells in case of CA
· Single cell multi-carriers (SCMC)
· multiple physical carriers are aggregated into a single logical wideband carrier
· enhanced CA power utilization
· efficient RRC configuration mechanism for CA
· Improve the efficiency, implementation cost and scalability of different cross-carrier scheduling schemes
· Native support for both IDLE/INACTIVE and CONNECTED states
	Company
	Y/N
	Comments

	
	
	

	
	
	

	
	
	




10 Harmonization of TN and NTN
At the previous RAN1 meetings, Harmonization of TN and NTN was discussed and the following agreements were made: 
	Agreement
· For harmonized 6GR design for TN and NTN, RAN1 studies to identify the technical aspects affected by NTN characteristics, as well as lessons learned from NR/IoT NTN

Agreement
· The aspects to consider for supporting NTN include, but not limited to
· Initial access, including cell search and SSB periodicity
· Coverage
· Duplexing
· Capacity
· Signalling overhead
· GNSS-less/resilient/based operation
· Large/varying doppler and propagation delay
· Beamforming / beam management / beam hopping



Since the dedicated agenda item on NTN is planned to be started from RAN1#124, technical details can be discussed there. However, for the harmonized 6GR design for TN and NTN, it would be better to identify which technical areas the NTN aspects need to be considered in early stage. In this sense, this agenda discusses identifying the affected technical areas for the harmonized 6GR design for TN and NTN. As we made the above agreement on the aspects to consider for supporting NTN, only essential missing aspect will be discussed in this meeting.
Note that the orbit type and payload type will be discussed in RANp study for 6G requirements.

Regarding the aspects to consider for supporting NTN, a number of companies mentioned detail solution for the harmonization of TN and NTN. However, moderator could not find any addtitonal high-level aspects (not any solutions) missing in the agreements, other than “Positioning, navigation and timing (PNT)” proposed by joint contribution from satellite companies as well as some others. On the other hand, moderator is not sure whether RAN1 can decide to consider “Positioning, navigation and timing (PNT)” for 6GR design, since it seems highly related to RAN requirements, which needs to be discussed in RANp at first. So, following open question is made to check companies’ understanding.

[L]Proposal 10.1:
· Do you agree that the agreements on harmonized 6GR design for TN and NTN made so far are enough to start discussion under AI11.12 from RAN1#124? If not, please elaborate on what critical “high-level aspects” are missing in the current agreements
	Company
	Y/N
	Comments

	
	
	

	
	
	

	
	
	




11 Other aspects
Other than the aspects discussed in the above sections or other agenda items (including those planned in future RAN1 meetings), some companies mention the aspects related to PHY security, NW resilience, and so on. It is moderator’s understanding that neither of other aspects can be discussed in RAN1 without any progress in RANp study on 6G requirements. RAN1 cannot discuss any features without justification on the target/motivation, which need to be clarified in RANp study at first.

Regarding CAPEX/OPEX, there is a joint contribution from multiple MNOs proposing:
	Proposal 1: During the RAN1 study, the key PHY design options must consider the CAPEX/OPEX aspects, especially as they pertain to 5G-6G migration. 
Proposal 2: For any significant evolution in the 6G Radio design compared to 5G NR, proponent companies to provide at least: 
· Justification explaining how the proposed design satisfies 6G requirements and characteristics with acceptable performance/complexity trade-off, compared with 5G NR
· Details on the modifications compared to 5G NR

Proposal 3: For OPEX consideration, RAN and UE energy consumption models should be distributed and used in the related agenda items (e.g. 6GR AI/ML, duplexing, sensing, etc) to assess the energy consumption impacts of each proposed feature in the 6G study.

Proposal 4: For CAPEX/OPEX consideration, RAN1 should capture in June interim assessment the key aspects of 6GR physical layer design that addressed the RAN requirement on reduced CAPEX/OPEX with respect to current networks for any relevant feature.



It is moderator’s understanding that the intention of Proposal 1 to 3 has already been included/considered in RANp requirement study, RAN WG SID, and RAN1 agreements/Notes so far, and it is unclear what additional aspects we need to make progress. On Proposal 4, this need to be discussed in RANp since this requires SID update.

[L]Question 11.1:
· Companies are invited to provide views on what additional aspects RAN1 needs to make progress regarding CAPEX/OPEX.
	Company
	Y/N
	Comments

	
	
	

	
	
	

	
	
	




12	Skeleton for TR 38.760-1 “Study on 6G Radio RAN1 aspects” v0.0.2
As per offline guidance from RAN1 chair, RAN1 tries to endorse the TR skeleton by the end of this meeting, using this AI for the offline discussion. When TR skeleton is ready for endorsement, moderator will bring the latest version to online session. RAN1 TR editor submitted TR skeleton v0.0.2 [R1-2509279] in this meeting, whose contents are identical to v0.0.1 in RAN1#122bis. The overall structure is based on the approved SID objective as well as workplan provided by rapporteurs [R1-2509278], and kept on high-level. Any details (including adding (sub-)clauses, etc.) can be further discussed according to the RAN1 progress. So, from moderator (we well as TR editor) perspective, the TR skeleton should be endorsed as it is, to avoid endless discussion for-fine tuning / wordsmithing.

[H]Question 12.1:
· Do you agree that the skeleton for TR 38.760-1 “Study on 6G Radio RAN1 aspects” v0.0.2 in R1-2509278 is endorsed as is in RAN1#123? If not, please elaborate on what critical issues need to resolve before endorsement, together with your proposal on how to update the skeleton.
	Company
	Y/N
	Comments

	
	
	

	
	
	

	
	
	




13	[TBC] Reply LS to RAN4 on 6GR system parameter evaluations
As per RAN1 chair’s initial assessment as follows, this section is to be open for discussion if the following is confirmed on Monday.
	6GR
R1-2508314	LS on 6GR system parameter evaluations	RAN4, Huawei
RAN4 is requesting RAN1 to provide 6GR system parameters evaluations help RAN4 progress with 6G radio SI, including but not limited to PA modelling discussion that can be applied in RAN1 waveform evaluation. RAN1 response needed. To be handled in agenda item 11.1. Moderator Shinya (DOCOMO)
Relevant Tdoc:
R1-2509256	Draft reply LS on 6GR system parameter evaluations	NTT DOCOMO, INC.



One company submitted draft reply LS in R1-2509256, which inludes the observation, conclusion, and agreements made in RAN1 so far, related to candidate waveforms, modulation schemes, SSB structures, and numerologies. As RAN4 simply requested RAN1 for early feedback regarding the progress related to system parameters, particularly those relevant to the interim assessment falling into RAN4’s scope, moderator suggests approving R1-2509256 as early as possible. Alternatively, the LS can be updated to include the progress, which is related to the above aspects, made in RAN123 by the end of meeting. This needs to be clarified on Monday.

[TBC]Question 13.1:
· Do you agree that the draft reply LS in R1-2509256 is approved as is in RAN1#123? If not, please elaborate on what critical issues need to resolve before approval, together with your proposal on how to update the LS.
	Company
	Y/N
	Comments

	
	
	

	
	
	

	
	
	




14	Conclusions
Following agreements were made in this meeting:

To be updated
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RAN1 agreements
RAN1#122
Agreement
Study a scalable 6GR design for diverse device types, considering aspects:
· What should be commonly applicable to all 6G device types
· FFS: add-on features dedicated to specific device types, if any

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

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

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

Agreement
· Identify the high-level aspects which impact on the 6GR sync signal structure and associated periodicity.

Agreement
· Identify the high-level aspects which impact on the NR-6GR MRSS support
· Including the lessons learned from LTE-NR DSS

Agreement
· Study and identify the lessons learned from NR BWP framework

Agreement
· Study and identify the lessons learned from NR spectrum utilization and aggregation framework
· DC is subject to RANP decision in June 2026
· Note: MRSS aspects are separate discussion

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

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

Agreement
· For harmonized 6GR design for TN and NTN, RAN1 studies to identify the technical aspects affected by NTN characteristics, as well as lessons learned from NR/IoT NTN

RAN1#122bis
Agreement
· RAN1 provides methodology and corresponding initial analysis of potentially achievable coverage to RAN#110 to determine the coverage target(s)

Agreement
· High-level aspects to consider for the 6GR sync signal structure include, but not limited to
· Sync raster design
· Spectrum allocation
· smallest maximum supported RF and BB UE BW without spectrum aggregation
· mobile broadband service requirements as high priority
· Energy efficiency for both BS and UE
· Detection/tracking performance, latency, and complexity
· Including initial cell search
· Coverage target
· Common design for diverse device types
· Consideration of the supported deployment
· Consideration on whether the single sync signal structure is sufficient
· Note: Aspects impacting on the periodicity is to be discussed under AI11.5

Agreement
· The aspects to consider for supporting NTN include, but not limited to
· Initial access, including cell search and SSB periodicity
· Coverage
· Duplexing
· Capacity
· Signalling overhead
· GNSS-less/resilient/based operation
· Large/varying doppler and propagation delay
· Beamforming / beam management / beam hopping

Note:
· High-level aspects to consider to enable lower CAPEX/OPEX with respect to current networks include, but not limited to
· UE/NW implementation complexity
· UE/NW energy efficiency
· MRSS
· Spectrum efficiency

General

General
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