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Introduction
This document provides adhoc summary for 6GR system parameters including:
· Modulation
· NR modulations
· UL 1024QAM
· Channel arrangement
· Channel raster
· Sync raster
· Device types
· Smallest max CBW

The running summary reflects the status of each system parameter and the previous agreements reached in RAN4, RAN1 and RAN can be found at: R4-2600884.
0. 
1. Topic #1: Modulation
0 
1 
Open issues summary
Background: WF in previous RAN4 meetings.
	Agreement
· RAN4 evaluation work focus on the feasibility study and RF requirements impact 
· To establish the foundational evaluation framework in RAN4 firstly when no solid progress and inputs from RAN1
· Identify the main affected requirements for modulation evaluations
· The existing 5G NR requirements will serve as the baseline, which are subject to future updates based on RAN4’s 6G UE RF discussions.
· Align on the evaluation assumptions.
· Study on how to align on the transmitter chain model, including PA model, for consistent evaluations on the modulation. 
· RF evaluation could be done firstly for 5G supported modulations with new assumptions for 6G study, such as assumed new spectrum, CBW, new PA models, etc. Co-ordination with 6G UE RF study is needed.
· Both link-level and system-level simulations should be performed as usual for high-order modulations study done by RAN4 in prior releases, pending on the progress of RAN1.
· Model and evaluate the performance and the implementation complexity of higher-order modulations, e.g. 1024QAM on the UL and/or new constellations 
· For high order QAM with uniform constellation, e.g. 1024QAM on the UL, RAN4 can work concurrently with RAN1 studies.
· For new non-uniform constellation, the evaluation in RAN4 should depend on RAN1 progress and request.



	Recommendation from FL in RAN4#117
· Evaluation Cases:
· Case 1 (Baseline): Existing NR modulations (BPSK to 256QAM) with new 6G PA model(s).
· Case 2 (Higher-order modulation):
· UL 1024QAM: Primarily focusing on FWA UE implementation feasibility.
· Already agreed to start parallel study in last RAN4 meeting
· DL 4096QAM: Focusing on both BS and UE implementation feasibility.
· Whether and when to consider it as an optional feature for study, pending on further RAN4 discussion and decision
· Case 3 (Constellation shaping): Defer detailed evaluation until RAN1 conclusions are stable. 
· Evaluation assumptions:
· PA Model: Depends on the discussion progress on 6G PA model. This is a foundational assumption for all modulation studies.
· EVM budget: Define a clear EVM budget for higher order modulation (UL 1024QAM, DL 4096QAM), considering all impairment sources (PA non-linearity, I/Q imbalance, phase noise, CFR, etc.). 
· Scenarios and frequencies: Focus evaluations on agreed scenarios (TBD, like Urban Macro and indoor hotspot), across agreed frequencies (TBD, like ~700 MHz, 2 GHz, and 7 GHz).
· Bandwidth: Consider wider channel bandwidths (TBD, e.g., 200 MHz)



Sub-topic 1-1: General
Issue 1-1-1 Evaluation Cases
Proposals:
· CATT R4-2600313
· Proposal 1: RAN4 could prioritize the evaluation of existing and new higher-order modulation schemes, without considering constellation shaping, under new 6G PA model(s) at 7 GHz.

· Xiaomi R4-2600458:
· For CAT 1 (NR modulation orders with uniform constellation): 
· [bookmark: _Hlk221049620]RAN4 can further evaluate Tx EVM or MPR requirements improvement/relaxation by taking existing NR requirements as baseline (NO feasibility study required, this work not urgent and shall be handled in UE RF thread instead of system parameter thread)
· For CAT 2 (Higher modulation orders with uniform constellation including DL 4K QAM and UL 1K QAM): RAN4 focus on the evaluation of achievable Tx EVM/Rx EVM and MPR assumption in UL side 
· Taking as first priority as RAN1 required input from RAN4 on achievable Tx EVM/Rx EVM and MPR assumption
· For CAT 3 Constellation shaping schemes (PS and GS): RAN4 need to wait sufficient progress from RAN1 to evaluate potential impact on Tx EVM, MPR and other potential requirements impact
· Wait for sufficient progress reached in RAN1 on detailed shaping algorithm 
· Proposal 6: RAN4 needs to evaluate the limitation of achievable Tx EVM and MPR performance for DL 4KQAM and UL 1KQAM with associated device type assumption for high modulation (e.g. FWA only) and applicable operating frequency.  
· Proposal 7: RAN4 also needs to evaluate the possibility of supporting 1K QAM for handheld UE in 6GR. 

· Huawei R4-2600886
· Proposal 1: Identify clear evaluation cases for modulation in RAN4. The initial evaluation is based on uniform constellation as NR, whether to extend the evaluation to non-uniform constellation and/or 4096QAM pending on RAN1 final conclusion. 
· Proposal 4: For existing NR modulations with uniform constellations, the evaluation should focus on assessing the MPR reduction under new transmitter impairment assumptions and with the new PA model.
· Proposal 5: For existing NR modulations that may adopt non-uniform constellations, When to start the evaluation pending on RAN1 conclusion.

· Spreadtrum R4-2601053
· Proposal 5: We can wait for the conclusion about the new PA model to evaluate existing supported modulation for 6GR.

· Samsung R4-2601123
· Proposal 1: RAN4 keeps the existing NR requirements as the baseline and studies higher-order uniform QAM feasibility concurrently with RAN1.

· CableLabs, Charter, Rogers R4-2601955
· Proposal 1: Based on the RAN4 and RAN1 October 2025 meeting agreements and our system-level simulation results, which indicate that UL 1024-QAM and DL 4096-QAM are widely achievable in a UMa FWA scenario, we propose that RAN4 continue to study the use of DL 4096-QAM, in addition to UL 1024-QAM, for 6GR FWA operation.

· Apple R4-2600575:
· Proposal 3: It is proposed to limit the support of UL 1024QAM to FWA UE and further discuss how the existing 2.5% or 2.8% EVM requirements can be met. 

· Sony R4-2601397
· Proposal 2: RAN4 to study the modulation as part of a scalable design, to determine the proper order of modulation to be supported by each device type.

Feature Lead note: 
	· Case 1: Existing NR modulations (BPSK to 256QAM, and DL 1024QAM)
· Case 2 (Higher-order modulation)
· UL 1024QAM
· DL 4096QAM
· Case 3 (Constellation shaping)



· It is widely acknowledged that for different modulation cases, the RAN4 evaluations are different. 
· For existing NR modulations, there is no feasibility issue. What need to be done in RAN4 is to evaluate the applicable MPR based on new assumptions in RAN4 like PA model and RF impairments which should be handled in UE RF thread.
· For the higher order modulation, the evaluation focuses on the feasibility part and also the applicable EVM requirements.
· The applicable device type is also one of the concerns which need to be clarified in the beginning.
· For the constellation shaping, it is premature for RAN4 to be involved for this moment. More progress is needed in RAN1.


Recommended WF: 
· For the existing NR modulations (UL BPSK to 256QAM, and DL QPSK to 1024QAM):
· No feasibility study required.
· To be discussed in UE RF thread with new 6G assumptions like PA model and RF impairments.

· For higher-order modulation:
· UL 1024QAM is considered as high priority in RAN4 evaluation
· FWA UE at the beginning
· Already agreed to start parallel study in last RAN4 meeting
· DL 4096QAM: 
· FWA UE at the beginning.
· Focusing on both BS and UE implementation feasibility.
· Start the evaluation after UL 1024QAM has got enough progress.

· For constellation shaping: 
· Defer detailed evaluation until RAN1 made sufficient progress. 


Comments:
Skyworks: Ok with the existing modulation. For the high modulations we need to agree on the total EVM and then split it into Tx EVM and Rx EVM.
CMCC: Concern on the UE type, we want to also add handheld UE type.
Apple: Ok with the existing modulation WF. For higher modulation (UL 1kqam), the FWA doesn’t have feasibility issue. However, for handheld UE, there is more problem and feasibility issue. For the DL 4kqam, there is feasibility issue for both handheld and FWA.
Charter: ok with the recommend WF. On the UL 1Kqam we need to have some initial agreements on the LLS assumptions. For the DL 4kqam we also need to consider it.
Vivo: ok to focus on FWA UE. 
LGE: ok with the WF. On the FWA UE, there is no feasibility issue for UL 1kqam.
Tmobile-USA: support UL 1kqam and DL 4kqam. We don’t need to spend time on feasibility study.
SONY: handheld UE can be kept at this moment.
Xiaomi: Ok with previous WF. Even for FWA the feasibility needs to study. The joint effort from R1 and R4 may needed.
MTK: Not ok to focus on 
Qualcomm: For handheld it is feasible for UL 1kqam. 
Samsung: Focus on FWA was agreed in last meeting.

Agreement:
· For the existing NR modulations (UL BPSK to 256QAM, and DL QPSK to 1024QAM):
· No feasibility study required.
· To be discussed in UE RF thread with new 6G assumptions like PA model and RF impairments.

· For higher-order modulation:
· UL 1024QAM is considered as high priority in RAN4 evaluation
· FWA UE at the beginning
· Already agreed to start parallel study in last RAN4 meeting
· DL 4096QAM: 
· FWA UE at the beginning.
· Focusing on both BS and UE implementation feasibility.
· Start the evaluation after UL 1024QAM has got enough progress.

· For constellation shaping: 
· Defer detailed evaluation until RAN1 made sufficient progress. 


Sub-topic 1-3: UL 1024QAM

Issue 1-3-2 Tx/Rx EVM budget
· Apple R4-2600575:
· Proposal 2: The modulation schemes are studied with 200MHz CBW in ~7GHz to identify any issues or challenges, including the potential use of a new PA model.

· CATT R4-2600313
· Proposal 2: RAN4 to conduct evaluations of modulation schemes using channel bandwidths exceeding 100 MHz under new 6G PA model(s), in order to fully leverage the 6GR studies at a later normative stage.

· Spreadtrum R4-2601053
· Proposal 3: For above 4.2GHz especially around 7GHz, support UL 256QAM as the baseline. For below 4.2GHz, UL 1024QAM can be further discussed.

· Xiaomi R4-2600458:
· Proposal 8: For RAN4 evaluation for high modulation orders on achievable Tx EVM and Rx EVM, following table can be considered

· LGE R4-2600698
· Proposal 1: Consider EVM 1.8% for 1024QAM. 
· Proposal 2: Study whether to consider DPD for 1024QAM. 

· Skyworks R4-2600737
· Baseline 6G performance is UL256QAM at least up to 5GHz requiring IQ impairments at 34dB
· It is reasonable to assume >36dB in band SNR for an ET PA with DPD assuming:
· Enough power backoff so that the intrinsic PA distortions are already good
· A modulation BW no higher than 200MHz
· RF frequency up to 10GHz, FFS up to 15GHz
· Proper DPD training over a large set of waveforms and power range and a DPD BW of at least 3x the modulation BW.
· For equal UE/BS EVM split a <3% EVM link budget can be targeted. To improve this number, the BS EVM should be significantly better than the UE EVM
· Additional margin is needed in the system to account for transients and RF chain noise floor to enable UL1025 QAM over a n acceptable output power dynamic range.
[image: ]
· CMCC R4-2600813
· Proposal 2: RAN4 is suggested to use below table as the baseline for further EVM budged analysis.
Table 1 EVM budget for 256QAM and 64QAM
	Non-linearity source
	256QAM
	64QAM

	
	%
	C/N
	%
	C/N

	PA
	1.50%
	36.5
	4.00%
	28.0

	Transmitter nonlinearity
	1.34%
	37.4
	3.37%
	29.5

	LO Phase noise
	1.78%
	35.0
	2.24%
	33.0

	IQ Image
	2.24%
	33.0
	5.62%
	25.0

	Transmitter total
	3.50%
	29.1
	8.00%
	21.9



· Huawei R4-2600886
· Proposal 2: For the identified evaluation cases, defer the evaluation until concrete conclusions are reached regarding RF impairments and the PA modeling.
· Proposal 3: For UL 1024QAM, the EVM budget and implementation feasibility should be assessed and concluded in advance for all relevant Tx impairment factors, including at least PA non-linearity, I/Q imbalance, LO phase noise, and CFR-induced noise.

· MediaTek R4-2600909
· Proposal 2: For 1024QAM, RAN4 also study the feasibility for the expected requirements, i.e., Carrier Leakage and image rejection ratio (IRR) -40 dBc

· Samsung R4-2601123
· Proposal 1:	
· For initial link-level anchoring under AWGN, RAN4 uses 2.88% (1024-QAM) as reference target values for feasibility comparisons across companies and simulations.
· RAN4 then evaluates how much additional EVM margin is required when RF impairments are included, and records the main drivers (e.g., phase noise, I/Q imbalance, PA nonlinearity, clipping/CFR if applied), without forcing a requirement change until there is consistent evidence.

· ZTE R4-2601177
· Proposal 1: For the UL 1024QAM study, it is proposed to use the same values as 5G NR gNB DL EVM values as starting point to evaluation performance.

Table 1. An example for 1024QAM EVM budget with -40dBc I/Q imbalance
	Non-linearity source
	≤4.2GHz
	>4.2GHz

	
	%
	C/N (dB)
	
	%
	C/N (dB)
	

	PA
	1.50
	36.5 
	2.3 
	1.80
	34.9 
	3.2 

	Transmitter nonlinearity
	1.10
	39.2 
	1.2 
	1.20
	38.4 
	1.4 

	LO Phase noise
	1.40
	37.1 
	2.0 
	1.40
	37.1 
	2.0 

	IQ imbalance
	1.00
	40.0 
	1.0 
	1.0
	40.0 
	1.0 

	Tx EVM
	2.5
	31.9
	
	2.8
	31.2 
	 



· Sony R4-2601397
· Proposal 1: RAN4 can assume the same EVM requirement on the UE side as the BS side, as a starting point to study the feasibility of UL 1024 QAM.
· Proposal 3: When determining the feasibility of high-order modulation in the uplink direction, it is also reasonable to consider DPoD on the BS.

· OPPO R4-2601419
· Proposal 2: RAN4 can evaluate EVM budget for UL 1024QAM from two perspectives based on the implementation:
· Consider stringent EVM contributions from LO phase noise and IQ imbalance (i.e., 1% separately) to set 2.5% EVM for UL 1024QAM.
· Consider a more relaxed EVM (i.e., 3%) for UL 1024QAM compared to that for DL 1024QAM.
	Non-linearity source
	256QAM
	1024QAM

	
	%
	C/N
	%
	C/N
	%
	C/N

	PA
	2.0%
	34.0
	1.8%
	34.9
	1.8%
	34.9

	Transmitter nonlinearity
	1.03%
	39.7
	1.03%
	39.7
	1.03%
	39.7

	Carrier leakage
	1.78%
	35.0
	1.0%
	40
	1.5%
	36.5

	IQ Imbalance
	2.0%
	34.0
	1.0%
	40
	1.5%
	36.5

	
	
	
	
	
	
	

	Transmitter total
	3.5%
	29.1
	2.5%
	32.0
	3%
	30.6



· NTT DoCoMo R4-2601466
· Proposal 2: In addition to the average EVM, RAN4 considers the EVM distribution across frequency or edge RB EVM during the modulation evaluation for 200MHz bandwidth to ensure no localized degradation exceeds the system limits.

· Qualcomm R4-2602059
· Observation 1: UE 1024QAM EVM specification of ~2%, represents a good compromise across UE implementations
· Observation 2: Image (IQ Imbalance) and LO Leakage levels should be better than -40 dBc for 1024QAM
· Observation 3: PA designs currently used in commercial UEs can meet the 1024QAM EVM requirements

Feature Lead note: 
· In NR DL 1024QAM, the DL BS EVM is 2.5% (32dB) for below 4.2GHz, and 2.8% (31dB) for above 4.2GHz.
· In the UL 1024QAM evaluation, targeting bands may need to be clarified. 
· CBW is also one of the concerned points for some companies, and it is proposed to use 200MHz in the evaluation to figure out the potential impacts of UL 1024QAM.
· Some companies in this meeting shared some EVM budgets for UL 1024QAM, while other companies still need more time.
· There is proposal to use the NR DL 1024QAM EVM budget as starting point for 6G UL 1024QAM.
· The RF impairments and PA models are still under discussion in other threads, there is proposal to wait for the outcome of these discussions. 
· In FL view, the EVM budget analysis doesn’t rely on certain PA, companies can use their own PA model as long as it is reasonable.
· RF impairments in EVM budget is one of the assumptions to evaluate the feasibility of high modulations. Proper value can be chosen from each company, and it doesn’t impact the UE RF discussion.


Recommended WF: 
· NR BS Tx EVM for 1024QAM is considered as starting point.
· Targeting bands:
· Focus on around 7GHz for feasibility study at this moment.
i. Other bands are not precluded.
· For other bands, FFS on below approaches:
i. Option1: some delta EVM values can be applied for low frequency bands (e.g., <4.2GHz) like BS 1024QAM EVM was defined to save some efforts
ii. Option2: re-evaluate the EVM for low bands
· The CBW used in the evaluation is 200MHz.

· Regarding RF impairments in EVM budget evaluation:
· It is only for high modulation feasibility study purpose. It doesn’t impact the discussion in UE RF thread for requirement definition.
· Regarding PA models in the EVM evaluation: 
· Proper PA models from each company can be used.

· FFS on below aspects
· whether to consider DPD and/or DPoD in UL 1024QAM feasibility evaluation
· unequal EVM split between BS Rx EVM and UE Tx EVM in supporting UL 1024QAM.
· whether transients and RF chain noise floor impacts need to be considered in UL 1024QAM feasibility evaluation, and its related additional EVM margins
· whether/how edge RB EVM is considered in addition to the average EVM for 200MHz bandwidth.

· Below table is collecting of EVM budgets from each company, and can be used as starting point for further evaluation:
· For around 7GHz:
	EVM contributor @ 7GHz
	EVM (%)
	SNR (dB)

	UE Tx EVM
	PA
	1.8 OPPO/ZTE
1.5 Skyworks
	34.9 OPPO/ZTE
36.5 Skyworks

	
	Transmitter
	1.03 OPPO
1.2 ZTE
0.5 Skyworks
	39.7 OPPO
38.4 ZTE
46 Skyworks

	
	LO Phase noise /carrier leakage
	1.4 ZTE
1.0 Skyworks
1.0 OPPO/QC/MTK (FFS feasibility)
	37.1 ZTE
40 Skyworks
40 OPPO/QC/MTK (FFS feasibility)

	
	IQ imbalance
	1.0 OPPO/QC/ZTE/Skyworks
1.5 OPPO
	40 OPPO/QC/ZTE/Skyworks
36.5 OPPO

	
	Total Tx EVM
	1.8 LGE
~2 QC
2.12 Skyworks
2.5 OPPO
2.8 SONY/ZTE
2.88 + ∆ Samsung
3 OPPO

Summary: [1.8~3] %
Average: 2.51 %
	34.9 LGE
34 QC
33.5 Skyworks
32 OPPO
31.1 SONY/ZTE
30.8 Samsung
30.6 OPPO

Summary: [30.6~34.9]
Average: 32 dB

	BS Rx EVM budget 
	2 Skyworks
	34 Skyworks

	Total Tx+ Rx EVM
	2.92 Skyworks
2.88 + ∆ Samsung
	30.7 Skyworks
30.8 Samsung



· For below 4.2GHz
	EVM contributor < 4.2GHz
	EVM (%)
	SNR (dB)

	Tx EVM
	PA
	1.5 ZTE
	36.5 ZTE

	
	Transmitter
	1.1 ZTE
	39.2 ZTE

	
	LO Phase noise /
Carrier leakage
	1.4 ZTE
	37.1 ZTE

	
	IQ imbalance
	1.0 ZTE
	40 ZTE

	
	Total Tx EVM
	2.5 SONY/ZTE
	32 SONY/ZTE

	Rx EVM budget 
	
	

	Total Tx+ Rx EVM
	
	




Comments:
Xiaomi: For higher modulation order, we need to discuss in single thread. The RF impairment need to be considered in this thread or UE RF thread. 
Qualcomm: Concerned on the 7GHz, other should be considered.
Skyworks: if 7GHz works, other bands can also work.
Apple: The EVM target need to be evaluated.

Agreement:
· Targeting bands:
· Focus on around 7GHz for feasibility study at this moment.
i. Other bands are not precluded.
· The CBW used in the evaluation is 200MHz.

· Regarding RF impairments in EVM budget evaluation:
· It is only for high modulation feasibility study purpose. It doesn’t impact the discussion in UE RF thread for requirement definition.
· Regarding PA models in the EVM evaluation: 
· Proper PA models from each company can be used.

· FFS on below aspects
· whether to consider DPD and/or DPoD in UL 1024QAM feasibility evaluation
· unequal EVM split between BS Rx EVM and UE Tx EVM in supporting UL 1024QAM.
· whether transients and RF chain noise floor impacts need to be considered in UL 1024QAM feasibility evaluation, and its related additional EVM margins
· whether/how edge RB EVM is considered in addition to the average EVM for 200MHz bandwidth.


2. Topic #2: Channel arrangement
2 
Open issues summary
Before Meeting, Feature Leads shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Background: WF in previous RAN4 meetings.
	Agreement
· Study 5G-6GR co-existence impact on channel raster with legacy NR refarmed bands
· Note that NR bands could have 100kHz channel raster, 10kHz enhanced channel raster or SCS based channel raster
· Investigate the interaction between the channel raster and the synchronization raster 
· Investigate the necessity of channel raster or alternative ways for the channel configuration
· If channel raster needs to be specified, further investigate granularity including SCS based raster, and enhanced channel raster
· Investigate the possibility of migrating to SCS based raster if legacy rasters are still to be supported
· Study the listed main proposals especially for the migration and co-existence approaches
· Other options not presented in this meeting are not precluded
· Provide early feedback to RAN1 with RAN4's analysis on the RF coexistence performance and potential implementation complexity associated with the various proposed channel raster options (5 kHz, 10 kHz, SCS-based). 



	Recommendation from FL in RAN4#117 
· For the sub-3GHz bands, adopt smaller channel raster instead of 100kHz channel raster for 6GR
· Further compare 5kHz vs. 10kHz channel raster for different scenarios.
· E.g., evaluate the implementation and coexistence complexity for operators if 6G uses a different channel raster (e.g., 5kHz) in a band where 5G uses 100kHz/10kHz.
· Further study the proposals on simplification and future migration



Sub-topic 2-1: Channel raster
Issue 2-1-1 Channel raster design
· Nokia R4-2600389
· Proposal 1: The 6G channel raster shall be compatible with NR channel raster for the NR refarming bands. Specifically, the 10 kHz enhanced channel raster shall be the baseline for the bands below 2.4 GHz and SCS based raster shall be the baseline for the bands above them.

· OPPO R4-2601450
· Proposal 1: For re-farming FR1 bands with 100khz channel raster, using 5khz common channel raster, and avoid diverse channel raster in these bands. For other FR1 bands and new bands, SCS based channel raster is adopted.

· CATT R4-2600315
· Proposal 1: RAN4 to defer the adoption of a 10kHz channel raster until the spectrum utilization study for 6GR is finalized.
· Proposal 2: If a 5kHz channel raster is to be introduced and the global frequency grid is also 5kHz, then RAN4 does not need to define a channel raster explicitly in the specification, as there is not any constraint on carrier placement in such a case.

· Xiaomi R4-2600460
· Proposal 1: Support 5kHz channel raster in day 1 for below 3GHz
· Proposal 2: RAN4 further study whether 100kHz channel raster still required for below 3GHz bands 
· Proposal 3: Remove per band channel raster concept with following value per sub-frequency range basis
	Frequency range 
	Channel raster 

	<3GHz
	5kHz

	3GHz ~ 24.25kHz 
	30kHz

	24.25GHz ~ 52GHz 
	120kHz 



· Apple R4-2600577
· Proposal 1: It is proposed to study the need of specifying channel raster in 6G. If a need is identified, we can consider specifying 5kHz raster points instead of 100kHz or SCS (15/30kHz) for FR1 to increase channel placement flexibility and to avoid too many sync raster points. 

· Vivo R4-2600661
· Proposal 1: RAN4 to define 10 kHz channel raster for sub-3GHz frequency range and SCS based channel raster for above 3GHz

· CMCC R4-2600814
· Proposal 2: RAN4 needs to consider the joint design of the channel raster and sync raster, rather than discussing them in isolation and taken following aspects into consideration:
· If RAN4 want to design the sync raster to cover all possible RF CBW and locations on 5/10kHz channel raster, sync raster must be designed much denser.

· Huawei R4-2600889
· Proposal 1: Enhance channel raster with granularity of 5kHz/10kHz could be adopted from the outset of 6G, replacing the 100kHz channel raster.
· Proposal 2: The channel raster entry structure for 6GR bands should remain similar to the current one for 5G. For any consideration of shifting specific bands from the 100 kHz to an SCS-based raster, the decision must be based on comprehensive inputs from operators.

· MediaTek R4-2601004
· Proposal 1: Define 6G channel raster based on the Greatest Common Factor (GCF) among the existing channel raster in a frequency range. Single channel raster per frequency range:
	Frequency range (GHz)
	5G Channel raster
	6G channel raster (based on GCF)

	0-3
	100kHz, 10kHz, 15kHz, 30kHz
	5kHz

	3 - 24.25
	15kHz, 30kHz
	15kHz

	24.25 - 100
	60kHz, 120kHz
	60kHz*

	*For FR2 range we can also consider 120kHz channel raster instead of 60kHz to align with RAN1 latest agreement.


· Proposal 2: Unify both global raster (ARFCN) and channel raster for simpler channel arrangement in 6G.

· Qualcomm R4-2601030
· Proposal 1: Adopt the SCS based raster as the baseline in all bands where it is currently specified and in all future 6G bands.
· Proposal 2: RAN4 should study optimization of the channel raster in bands which use the 100 kHz raster and/or possible addition of new raster points to enable future migration to SCS based raster when coexistence with NR is no longer necessary.
· Proposal 5. The impact of the channel raster on sync raster complexity should be considered in the channel raster study and in related design decisions.

· Spreadtrum R4-2601056
· Proposal 1: It is necessary to define channel raster, for re-farming bands with 10 kHz channel raster, using 10 kHz channel raster in 6GR. For other re-farming bands and new bands, SCS-based channel raster can be adopted in 6GR

· ZTE R4-2601070
· Proposal 1: For bands above 3GHz, SCS based channel raster should be applied.
· Proposal 2: For sub-3GHz bands, propose to define 10kHz channel raster in 6G day 1 instead of 100kHz.

· Samsung R4-2601126
· Proposal 1: It is proposed that the channel raster framework for 6GR Day-1 converges to:
· Use SCS-based channel raster as the default for new 6G bands and for frequencies above around 3 GHz. 
· For refarmed FDD bands below around 3 GHz, where legacy 100 kHz-based planning already exists, either:
· Continue to use a single 5 kHz channel raster as a common baseline across such bands; or
· Migrate to an SCS-based raster while ensuring that the resulting centre frequencies remain compatible with existing deployments through appropriate band-specific migration rules.
· Avoid defining multiple alternative rasters (e.g. 100 kHz, 10/5 kHz and SCS-based) per band for 6GR day-1, and instead treat any additional rasters as exceptional options that require clear coexistence justification.

· Ericsson R4-2601382
Observations and proposals
· MRSS will be crucial for 6GR rollout based on the NR network. 6GR network will have to coexist with 4G IoT for a long time, therefore
· Proposal 1: the channel- and synchronization raster for 6GR shall be specified such that MRSS with PRB alignment to the NR carrier can be configured for all possible 100 kHz NR channel raster entries
· less of a problem with SCS-based 6GR raster in bands above 3 GHz (including FR2-1) the synchronization raster permitting.
· 6GR PRB alignment with NR carriers on the 100 kHz channel raster also allows coexistence with 4G IoT with sub-carrier alignment in case the 6GR carrier also supports the 7.5 kHz shift in the UL.
· the main purpose of the NR enhanced channel raster with its 10 kHz is to be able to locate a smaller UE CHBW with PRB granularity within a wider BS carrier centered on the 100 kHz channel raster.

· Sony R4-2601400
· Proposal 2: It is proposed 6G considers an enhanced channel raster (finer than 100 kHz) from the beginning to ensure the spectrum usage of 6G can be more efficient than 5G.
· Proposal 3: Considering the MRSS and co-existence between 6GR and 5G NR, it is proposed 6GR to consider either 5kHz channel raster or the same channel raster as 5G NR for a given band.

· LG Electronics R4-2600701
· Proposal 1: Consider channel raster 5kHz for below 3GHz and SCS-based raster above 3GHz. 


Feature Lead note:
· Regarding whether remove channel raster concept, most companies believe it is still needed in 6G in terms of conformance testing and also SCC ARFCN indication, MRSS, etc.
· And it is desired to avoid defining multiple channel raster granularities, e.g., 15khz, 30khz, 100khz channel raster for one band.
· Some companies propose to consider the sync raster and MRSS impacts when define the channel raster.
· For the re-farming bands with 100khz channel raster in NR, all companies suggest to improve it by ether using smaller channel raster like 10khz/5khz or directly migrate to SCS based channel raster. However, there is also concern on the NBC with the NR carriers.
· For the new bands or SCS based channel raster, all companies agree to continue use SCS based channel raster.
· Some companies want to align the channel raster in even larger scope like per frequency range or sub-frequency range-based channel raster.

Recommended WF: 
· Channel raster is defined in 6G specification.
· Only define one channel raster granularity (ΔFRaster) for each band or [sub-frequency range].
· When defining channel raster, the sync raster impact is considered.
· MRSS for the re-farming bands is considered.

· For re-farming bands with 100khz channel raster in NR, consider the below options
· 10khz
· FFS whether to defer the adoption of a 10kHz channel raster until the spectrum utilization study for 6GR is finalized.
· 5khz
· FFS whether RAN4 can avoid defining channel raster explicitly in the specification
· SCS based
· shifting specific bands from the 100 kHz to an SCS-based raster, the decision must be based on comprehensive inputs from operators.
· Other options are not precluded.

· For bands with SCS based channel raster in NR and for new bands, SCS based channel raster is adopted.


Comments:
Xiaomi: We are ok to keep this concept. Regarding the channel raster granularity, may need more clarify the needed channel raster point.
Tmobile-USA: 100khz channel raster in the BWP.
Nokia: For 6G there is only 1 scs.
MTK: We would like to define one channel raster per freq range. 
Ericsson: There is relation between channel raster and sync raster. 
LGE: question for the MRSS.


Agreement:
· Channel raster is defined in 6G specification.
· Only define one channel raster granularity (ΔFRaster) for each band or [sub-frequency range].
· When defining channel raster, the sync raster impact is considered.
· MRSS for the re-farming bands is considered.

· For re-farming bands with 100khz channel raster in NR, consider the below options
· 10khz
· 5khz
· SCS based
· shifting specific bands from the 100 kHz to an SCS-based raster, the decision must be based on comprehensive inputs from operators.
· Other options are not precluded.

· For bands with SCS based channel raster in NR and for new bands, SCS based channel raster is adopted.


Sub-topic 2-2: Sync raster

Issue 2-2-1 Sync raster design
· Nokia R4-2600389
Observations:
· 5G NR principle for sync raster definition can be inherited for 6GR sync raster design.
· Limiting the sync raster locations in frequency domain can complicate the cell deployment.
· It should be up to the operators to suggest if some of the sync raster placements for a particular band can be removed.
· Aligning 6GR synchronization raster locations with NR, when feasible, can help to alleviate the UE initial search complexity when supporting both 5G and 6GR.

· OPPO R4-2601450
· Proposal 2: The channel raster and sync raster with SCS level alignment helps interference mitigation and needs to be kept.
· Proposal 3: The principle“For min CBW at each channel raster, there is at least one SSB can be used” can be improved as for multiple of the channel raster, there exists one SSB can be used.
· Proposal 4: It is proposed to use m*channel raster as reference channel raster to further develop 6G coarse sync raster. The value of m can be further investigated.

· CATT R4-2600315
· [bookmark: _Hlk221139680]Proposal 3: RAN4 to consider a two-level sync raster in 6GR consisting of a coarser primary sync raster and a finer secondary sync raster to balance deployment flexibility and UE energy consumption.

· Xiaomi R4-2600460
· Proposal 4: Postpone sync raster discussion until sufficient progress reached in RAN1 on 6GR initial cell search design e.g., no early Q2’ 2026
· Proposal 5: Further evaluate to simplify sync raster to facilitate UE initial cell search (complexity/initial search time/power consumption vs flexibility for SSB placement) with potential area
· Flexible step size per sub-frequency range/per band
· Scalable step-size pending on SSB periodicity 
· SS raster design for MRSS  

· Apple R4-2600577
· Proposal 2: It is proposed to study CBW-dependent sync raster design as an option to enable fast cell search and UE power saving.

· Vivo R4-2600661
· Proposal 2: RAN4 to adopt NR basic principle of sync raster design to define the basic sync raster as:
Min BWCHANNEL-BWSSB+ ΔFCH,Raster
where BWCHANNEL is the minimum CBW and BWSSB is the BW of 6G SSB which depend on the further progress of minimum CBW and SSB discussion. 
· Proposal 3: Depending on whether SSB periodicity is extended in 6G, methods to mitigate impact on cell search time can be further investigated without impacting the basic sync raster definition
· Proposal 4: Sync raster to support 3MHz shall be separately discussed and defined, consistent with the approach in NR for specific bands.

· CMCC R4-2600814
· Proposal 3: RAN4 further study the possibility of defining sparser sync raster based on larger CBW which align with operator’s wider spectrum holding with the benefits of shorter search time and lower power consumption. 
· Proposal 4: A proposed solution is to implement a multi-tiered synchronization raster. For instance, one tier would correspond to a unified minimum channel bandwidth, while another would support larger bandwidths.

· Huawei R4-2600889
· Proposal 3: Retain the foundational design principles of the NR sync raster for 6GR as the guiding principles. On this basis, methods to optimize the SSB search time should be further investigated, under the condition that backward compatibility with the NR constraints is maintained.
· Proposal 4: Sparse sync raster should be studied for 6GR.

· MediaTek R4-2601004
· Proposal 3: Study how to overcome the high-density design of sync raster in 6G to achieve more efficient delay and power consumption for initial access.
· Proposal 4: RAN4 to assess different sync raster proposals considering the delay associated with sync raster and SSB periodicity. 6G sync raster design needs to ensure initial access delay is not worse than 5G.
· Proposal 5: Define 6G sync raster using
· Coarse sync raster with higher priority: based on larger assumption of CBW
· Normal sync raster with lower priority: based on smaller assumption of CBW
· Proposal 6: With coarse sync raster, operators to place their SSBs following the coarse sync raster entries if their spectrum allocation allows for that (e.g., allocation larger than min CBW). However, if such entries do not exist for some operators due to smaller CBW allocation, their SSBs can instead be placed following the normal sync raster entries.
· Proposal 7: Consider PSS BW instead of SSB BW in 6G sync raster design (i.e., Sync raster = TBW – PSS BW + channel raster) to achieve lower density sync raster.

· Qualcomm R4-2601030
· Proposal 3. RAN4 should study sync raster optimizations to minimize the number of sync raster entries while maintaining forward compatibility for flexible channel placement.
· Proposal 4. Maintain the same design principles for the 6GR sync raster design as for NR. The raster granularity depends on the channel raster, the SSB bandwidth and the minimum channel BW supported in a band

· Spreadtrum R4-2601056
· Proposal 2: Keep the position of sync raster is the subset of the position of channel raster as a starting point in 6GR.
· Proposal 3: Decouple the channel raster and sync raster to be more flexible deployment. Meanwhile, one cell is deployed in one channel raster, SSB can be deployed in one sync raster in this cell.
· Proposal 4: More sparse sync raster design can be considered in 6GR. The principle in NR for sync raster can be followed in 6GR.

· ZTE R4-2601070
· Proposal 3: To ensure deployment flexibility, it is proposed to retain the foundational design principle of 5G NR sync raster.
· Proposal 4: It is proposed to split frequency range into more sub-ranges and select different min channel bandwidth for each frequency range.

· Samsung R4-2601126
· Proposal 2: RAN4 continues the discussion on 6GR synchronization raster step design with the following study directions: 
· consider sparser and implementation-friendly raster step sizes by taking UE receiver sampling-rate and FFT-related aspects into account, for newly introduced higher bands such as around 7 GHz, in addition to minimum channel bandwidth and SSB size; 
· investigate the feasibility of a unified coarse raster step applicable across wide frequency ranges, potentially complemented by an on-demand finer search step to improve robustness; and 
· study potential simplification of GSCN definition and usage, including the feasibility of relative indexing per band or per range. 

· SONY R4-2601400
· Proposal 1: RAN4 studies the approach to reducing the number of sync raster positions in 6GR.

· NTT DoCoMo R4-2601468
· Proposal 1: RAN4 to study the coupling mechanism between synchronization raster and channel raster, where the valid channel raster grid is determined based on synchronization raster density and configuration (e.g., frequency band, density, and position) through dynamic scaling or pre-defined mapping tables.
· Proposal 2: RAN4 to study dynamic raster control via RRC/SIB signalling to adapt to various network scenarios, including extended SSB periodicities for energy saving and SSB-less operations.
· Proposal 3: RAN4 to investigate raster derivation rules for SSB-less scenarios, specifically identifying the target channel frequency raster based on an anchor synchronization signal from another frequency range (e.g., FR1) and associated assistance information.

· LG Electronics R4-2600701
· Proposal 2: Consider design principle of 6G sync raster as follows. 
· Sync raster granularity = (NRB of minimum CBW – PSS_RB(or SSS_RB) + 1 RB)*SCS*12
· Proposal 3: Consider potential PSS/SSS bandwidth and potential 6G NRB for 6G sync raster.
· Potential 6G PSS/SSS bandwidth 
· 12/15                      for minimum CBW = 3MHz
· 12/15/16/18/20 RB for minimum CBW > 3MHz
Potential 6G NRB
	
	Potential 6G NRB for minimum CBW [RB]

	
	3MHz
	5MHz
	10MHz
	50MHz

	SCS 15kHz
	15
	25, 26
	
	

	SCS 30kHZ
	
	
	24, 25, 26
	

	SCS 120kHz
	
	
	
	32,  33


· Proposal 4: Decouple 6G sync raster design from channel raster.
· Proposal 5: Consider 2 step based 6G sync raster - 1st priority GSCN Group (Sparce) and 2nd priority GSCN Group (Dense)Proposal 1: Consider channel raster 5kHz for below 3GHz and SCS-based raster above 3GHz. 

· Ericsson R4-2601382
Observations and proposals
· MRSS will be crucial for 6GR rollout based on the NR network. 6GR network will have to coexist with 4G IoT for a long time, therefore

· Proposal 1: the channel- and synchronization raster for 6GR shall be specified such that MRSS with PRB alignment to the NR carrier can be configured for all possible 100 kHz NR channel raster entries.
· less of a problem with SCS-based 6GR raster in bands above 3 GHz (including FR2-1) the synchronization raster permitting.

· the sub-carrier offset kSSB and the triplets M enable assignment of an NR carrier on any arbitrary 100 kHz channel raster entry below 3 GHz.
· the granularity of the 6GR synchronization raster must be sufficiently fine such that the SSB can be flexibly configured within BWPs located within the carrier.
· improvements of the NR synchronization raster for 6GR with a view to reducing cell-search time and/or increasing the SSB periodicity for energy saving are possible while still maintaining coexistence with legacy networks and enabling efficient MRSS.

Feature Lead note: 
· In NR, two principles have been applied in defining the sync raster:
· SCS level alignment between sync raster and channel raster
· For min CBW at each channel raster, there is at least one SSB can be used
· And below equation was used to calculate the basic sync raster (without considering the sync raster shifts):
· Basic Sync raster <= MinCBW - BWSSB + CHraster

· Regarding whether to postpone the sync raster discussion until sufficient progress reached in RAN1 IA design, it is FL understanding that sync raster values maybe impacted by R1 SSB design, but the sync raster scheme discussion in R4 can be started.
· Majority companies would like to specify sparse sync raster to speed up IA by considering the NR sync raster as starting point.

Recommended WF: 
· Sync raster and channel raster are SCS level aligned.
· NR sync raster is considered as starting point, and RAN4 strives to define sparser sync raster if agreeable 

· Following approaches can be considered as starting point to sparse the sync raster with scheme details FFS:
· Option 1: Two-level sync raster scheme, i.e., a coarser primary sync raster and a finer secondary sync raster
· Option 2: Increase the channel raster step size in sync raster design, i.e., the reference channel raster used in sync raster calculation is N*channel raster (Basic Sync raster <= MinCBW - BWSSB + N*CHraster).
· Option 3: Scalable sync raster step-size pending on SSB periodicity
· Option 4: Consider PSS BW instead of SSB BW in 6G sync raster design (i.e., Sync raster = TBW – PSS BW + channel raster)
· Option 5: CBW-dependent sync raster design
· Option 6: valid channel raster grid is determined based on synchronization raster density and configuration
· Option 7: the channel- and synchronization raster for 6GR shall be specified such that MRSS with PRB alignment to the NR carrier can be configured for all possible 100 kHz NR channel raster entries.
· Other options are not precluded.


Agreement:
· Following approaches can be considered with scheme details FFS:
· Option 1: Two-level sync raster scheme, i.e., a coarser primary sync raster and a finer secondary sync raster
· Option 2: Increase the channel raster step size in sync raster design, i.e., the reference channel raster used in sync raster calculation is N*channel raster (Basic Sync raster <= MinCBW - BWSSB + N*CHraster).
· Option 3: Scalable sync raster step-size pending on SSB periodicity
· Option 4: Consider PSS BW instead of SSB BW in 6G sync raster design (i.e., Sync raster = TBW – PSS BW + channel raster)
· Option 5: CBW-dependent sync raster design
· Option 6: valid channel raster grid is determined based on synchronization raster density and configuration
· Option 7: the channel- and synchronization raster for 6GR shall be specified such that MRSS with PRB alignment to the NR carrier can be configured for all possible 100 kHz NR channel raster entries.
· Other options are not precluded.




3. Topic #3: Device types
3 
Open issues summary
Feature Lead note: RAN#110 agreements in RP-253856.
	Proposal 1: 
· 6GR supports the operation (but not required to be optimized for performance) in a minimum spectrum allocation of 3MHz with a 15kHz SCS
Note: the following agreement made in RAN1#123 still holds, with the clarification that the bandwidth in Opt 1 below is assumed to be at least 5MHz with a 15kHz SCS. 
Agreement
If the minimum spectrum allocation is 3MHz with 15kHz SCS for 6GR,
· Opt1: Design of the common signals/channels (at least for SSB) for initial access by assuming bandwidth larger than 3MHz, which is applicable to any spectrum allocations with adjustment, if applicable
· Opt2: A single design of the common signals/channels (at least for SSB) for initial access by assuming minimum spectrum allocation as target bandwidth 3MHz, which is applicable to any spectrum allocations
· Regarding the smallest maximum UE bandwidth as discussed in the following RAN1 agreement, Opt 1 is excluded. Aim to conclude by RAN plenary no later than RAN#112 (June 2026). 
· RAN1 and RAN4 is tasked to continue providing more analysis accordingly.
· Companies are encouraged to provide more analysis at RAN plenary particularly regarding the use cases, requirements, economy of scale, etc.

Agreement
· Study the following smallest maximum supported RF and BB UE BW without spectrum aggregation for at least one low-tier device type supported by 6GR framework from physical layer perspective, subject to further discussion and confirmation in RAN
· Opt1: 3MHz
· Opt2: 5MHz
· Opt3: 10MHz
· Opt4: 20MHz
· FFS: the UL bandwidth may be different to the DL bandwidth
· FFS: the bandwidth value may be different for different SCS, duplex modes, and bands.
· FFS: whether RF and BB UE BW are same or different
Proposal 2: 
· Diverse device types as in 6G SIDs are expected to include supporting at least MBB (as highest priority), FWA, and Massive IoT services 
· Companies are encouraged to further contribute at RAN plenary regarding the analysis of necessary aspects to help progress RAN WG technical design and evaluations. 
· The detailed discussion for device types (how many, parameters, whether or not to define device types, whether or not to introduce minimum mandatory set of features, etc.) is on hold in RAN plenary and to resume from RAN#113 (September 2026). Discussions on device types are not to be discussed in WGs until further update from RAN plenary.

Proposal 3: Capture the following aspects related to diverse device types into the TR:
· Scalable and forward compatible design
· Limited set of device types (based on the agreement in RAN#109)
Detailed wording is to be drafted in RAN#111, along with possibly other aspects (e.g., scalability, differentiated services, etc.).



Sub-topic 3-1: Smallest max UE bandwidth
Issue 3-1-1 Smallest max UE bandwidth
· Sony R4-2601399
· Proposal 1: The analysis and choice on the maximum bandwidth for the low tier device shall take into account the RF and BB complexity as the most important aspects, including the SAW-less aspect. 
· Proposal 2: 6GR shall aim to support low-tier IoT module implementation without band-specific analogue filters (e.g. without SAW filters)
· Proposal 3: the maximum bandwidth of low tier device is up to 5MHz at least in the uplink. 
· Proposal 5: If maximum DL bandwidth for low tier devices is larger than 5MHz, it is beneficial to limit the peak data rate to 10 Mbps to reduce the baseband complexity. 

· Nordic R4-2600054
· Proposal-1: Capture in RAN4 6G TR: If 6G maximum smallest DL/UL RF BW is 10 or 20MHz, RAN4 defines band-specific frequency regions where UL scheduling restrictions within 10 or 20MHz BWP apply after MSG4 for HD-FDD 6G IoT UE with reduced number of band-specific RF filter. 
· Note, it is assumed that initial access UL BB BW remains naturally limited to [4-5] MHz in UL as in NR in FR1.
· Proposal-3: Study how a 5MHz RF UE could operate within configured 10 or 20MHz UL BWP.

· Nokia R4-2600388
· Proposal 6: CBW choice for device type should primarily focus on minimum/baseline requirement definition.

· Xiaomi R4-2600457
· Proposal4: On smallest maximum CHBW for lower device type in 6GR, prefer to take 20MHz BW including RF and BB as mandatory BW in FR1.

· MediaTek R4-2600501
· Proposal 1: Economies of scale and ease of network integration to be considered as part of any analysis of the benefits of smallest maximum BW for low-tier devices.
· Proposal 2: The UE should support all specified CBWs up to the smallest maximum CBW defined for a given SCS.
· Proposal 3: HD-FDD should be supported by the lowest tier 6GR device for FDD bands.
· Proposal 4: Considering 20MHz CBW as the smallest maximum supported CBW for UL and DL for 15kHz and 30kHz SCS

· Apple R4-2600578
· Proposal 1: It is proposed to adopt 20MHz as the smallest maximum UE CBW which applies to both RF and BB, i.e., both RF and BB BW are 20MHz.
· Proposal 2: Unless there are significant cost/complexity saving, it is proposed to have the same UL and DL bandwidth to support broad use cases.

· vivo R4-2600674
· Proposal 1: Take 20MHz as maximum channel bandwidth for IoT device supported in 6GR for both FDD and TDD operation at least for FR1

· HW R4-2600888
· Proposal 1: The smallest maximum channel bandwidth is selected as 20MHz.

· Spreadtrum R4-2601055
· Proposal 1: The value of smallest maximum UE BW can be 20MHz for 6G low-tier devices.
· Proposal 2: Keep the same bandwidth for UL and DL in 6GR for smallest maximum UE BW.
· Proposal 3: Keep the same bandwidth value for different SCS, duplex modes and bands smallest maximum UE BW.
· Proposal 4: Keep the same bandwidth for RF and BB smallest maximum UE BW.

· Samsung R4-2601125
· Proposal 1: For 6GR, the smallest maximum UE-supported RF BW is 20MHz and BB BW is 5MHz.

· ZTE R4-2601179
· Proposal: 5MHz with 15kHz SCS as the smallest maximum UE bandwidth should be considered as the baseline for 6GR system design, which is scalable along with different SCS.

· OPPO R4-2601451
· Proposal 1: 	Study the two options for maximum UE bandwidth for lowest-tier 6G IoT devices.
· Option 1: 5MHz. If taking this option, the wearable devices (i.e., 6G RedCap) can be treated as a separate device type (e.g., with maximum UE bandwidth of at least 20MHz).
· Option 2: 20MHz. If taking this option, the wearable device (i.e., 6G RedCap) is combined into the lowest-tier 6G IoT device type.

· Ericsson R4-2601880
· Proposal-3: Limiting BB bandwidth may bring network benefit more than limiting RF bandwidth, other aspect could be discussed other than RF impact for SAW-less design, e.g., LO retuning time.

Feature Lead note: 
· Based on the inputs, it seems majority companies prefer to define smallest max CBW as 20MHz. While several companies prefer 5MHz from enabling SAW-less design perspective.
· For companies who support 20MHz:
· UE complexity reduction achieved by BW reduction further reduction of RF BW from 20MHz to 5MHz or BB BW from 20MHz to 5MHz is small, i.e., around 5% or smaller. 
· On the other hand, there are benefits to enable 20MHz as the smallest maximum supported RF and BB UE BW: 
· Compared to 5MHz or 10MHz, a larger CBW has the potential to allow the low-tier devices to support more application scenarios. With more application scenarios, economy of scale can be achieved and can further reduce device cost.
· 20MHz CBW will provide more options to support the 10Mbps data rate target for both DL and UL.
· Having the same RF and BB BW will reduce the need of scheduling overhead/constraints.

· For companies who support 5MHz:
· 5MHz maximum bandwidth can provide about 5% reduction in cost/complexity and 9% reduction in power consumption although 5MHz may have some impacts on SIB design
· Some companies observe that 5MHz can help to enable a SAW-less design which provide significant complexity reduction.

· Regarding the relation b/w smallest max CBW and SAW-less design
· Some companies think these two things should not be bundled together though these companies are also interested in enabling the SAW-less
· enabling a partial or fully SAW-less UE design does not necessarily require the smallest maximum bandwidth to be limited
· Some solutions in enabling SAW-less design within 20MHz CBW have been proposed in several papers like restriction of RB allocations, power restriction, emission relaxation, etc. Details are discussed in issue 3-1-2.

· Regarding RF/BB CBW
· Most companies believe these two CBWs should be same, while some companies would like to enable RF bandwidth as 20MHz and BB BW as 5MHz.

· Regarding UL/DL CBW
· Many companies think these two CBWs should be same, while some companies want to enable UL bandwidth as 5MHz and DL BW as 20MHz.


Feature lead recommended WF: 
· Smallest max CBW for DL
· 20MHz for both RF and BB from RAN4 perspective
· Smallest max CBW for UL
· Option 1: 20MHz for both RF and BB
· Option 2: 5MHz for both RF and BB
· Option 3: 20MHz for RF and 5MHz for BB
· FFS on the FDD band and TDD band differentiation.

· FFS how to enable SAW-less design regardless of the smallest max CBW definition.
· Whether requirements will be defined for SAW-less design UE belongs to normative work phase.
· FFS on per band basis

Comments:
Sony: the RAN task is to analysis of the benefits…
AT&T: same comment as Sony. 
Xiaomi: RAN plenary will make definition. First need to consider which aspect need to be analysed in RAN4 instead of the make decision on the numbers.
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