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Introduction
This document provides feature lead summary for 6GR system parameters including:
· Modulation
· NR modulations
· UL 1024QAM
· DL 4096QAM
· Constellation shaping
· Channel arrangement
· Channel raster
· Sync raster
· Channel spacing
· Device types
· Smallest max CBW
· Device types

0. 
1. Topic #1: Modulation
0 
1 
Open issues summary
Sub-topic 1-1: General
Issue 1-1-1 Evaluation Cases
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. 


Issue 1-1-2 R1/R4 work split 
Agreement: 
· RAN4 works on EVM budget evaluation, power backoff and LLS/SLS as usual to complete the feasibility study and define applicable EVM requirements.
· RAN4 strives to align with R1 on the LLS/SLS configurations if possible.
· RAN4 target to stabilize the EVM budget range and the LLS assumption in RAN4#118bis.

Sub-topic 1-2: NR modulations

Issue 1-2-2 EVM for the NR modulations
Agreement: 
· Discuss in UE RF thread.


Sub-topic 1-3: UL 1024QAM
Issue 1-3-1 Support UL 1024QAM
Agreement:
· Postpone until the evaluations results are clear.


Issue 1-3-2 Tx/Rx EVM budget
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.


· Below table is collecting of EVM budgets from each company in RAN4#118:
· 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 
	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
3 OPPO

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




Issue 1-3-3 LLS assumptions
Agreement:
· The metric for LLS is the SINR vs Throughput, and purpose is to find out the SINR boundary at which the 1024QAM shows performance gain than UL 256QAM under the Tx and Rx EVM assumptions.
· Other metrics can be considered based on company inputs.

For information:
· Below table is considered as starting point for UL 1KQAM LLS SINR evaluation.
· Companies are encouraged to check the configurations.

	Parameter
	Value 

	Carrier frequency
	7GHz

	CBW/SCS
	200MHz with 30kHz SCS

	Waveform
	CP-OFDM

	Allocated RBs
	Full allocation

	Propagation
	TDL-A 10ns delay spread, 5Hz Doppler frequency
TDL-D 10ns delay spread, 5Hz Doppler frequency
AWGN

	MCS
	Based on NR MCS in Table 5.1.3.1-4 of TS 38.214:
· UL 1KQAM: MCS 23, 24
· UL 256QAM: MCS 22 

	HARQ 
	4, None 

	Antenna configuration
	Fading channel: 2x2 for Rank1 and Rank2, Low correlation
Static channel: 1x2 for Rank1, 2x2 for Rank2 (using the diagonal matrix)

	Channel estimation 
	Practical 

	Receiver type
	MMSE

	PUSCH configuration
	Type A mapping, Start symbol 0, Duration 14 

	DMRS configuration
	Type 1, Single symbol, 1 additional DMRS

	txEVM + rxEVM
	Example:
· txEVM = rxEVM: 2.5%+2.5%, 3%+3%
· txEVM > rxEVM: 3%+2%, 3%+2.5%





Issue 1-3-4 SLS assumptions
Agreement:
· The metric for SLS is the SINR CDF in NW, and purpose is to find out the probability of targeting SINR that can be achieved.
· Other metrics can be considered based on company inputs.

For information:
· Below table is considered as starting point for UL 1KQAM SLS SINR evaluation.
· FFS on UE antenna configurations
· FFS on BS antenna configurations
· Companies are encouraged to check the configurations.

	Parameters
	Urban macro
	Indoor

	Frequency band
	7GHz

	System bandwidth
	200MHz with 30kHz SCS

	UE max output power
	PC2: 26 dBm 

	UE antenna configuration
	CPE antenna: 2×4 array, 6.4 dBi gain per element, and 15.4 dBi max gain

	Network layout
	19 macro sites, 3 sectors per site with wrap around
	50m x 120m, 12BSs

	Inter-site distance
	500m
	20m

	BS antenna height
	25 m
	3 m

	UE location
	Outdoor/indoor
	Outdoor and indoor
	Indoor

	
	Indoor UE ratio
	20%
	

	
	Low/high Penetration loss ratio
	50% low loss, 50% high loss
	

	
	LOS/NLOS
	LOS and NLOS
	LOS and NLOS

	
	UE antenna height
	Same as 3D-Uma in TR 36.873
	 1.5 m

	UE distribution (horizontal)
	Uniform

	Minimum BS – UE distance (2D)
	35 m
	0 m

	Channel model
	TR 38.901 v19.1.0 Indoor-Office
	TR 38.901 v19.1.0 UMa

	Shadowing correlation
	Between cells: 1.0
Between sites: 0.5
	

	Handover margin (dB)
	3

	Pathloss 
	3D-Uma LOS and NLOS in Table 7.2-1 of 36.873
	3D-InH LOS and NLOS in Table 7.2-1 of 36.873

	BS antenna configuration
(Align with R1 assumptions)
	(M,N,P,Mg,Ng; Mp, Np)= (24, 16, 2, 1, 1; 4, 16)
(dH, dv) = (0.5λ, 0.8λ)
GE,max = 8 dBi
	(M,N,P,Mg,Ng; Mp, Np)= (4, 8, 2, 1, 1; 2, 8)
(dH, dv) = (0.5λ, 0.5λ)
GE,max = 5 dBi

	Mechanic tilt
	10°
	Boresight direction is perpendicular to the ceiling

	BS noise figure
	Around 7GHz: [5@R1, 6]dB
	Around 7GHz: [5@R1, 14]dB

	Target SNR at BS side
	Get from link-level simulation

	UE noise figure
	[7@R1, 9]dB

	Power control
	TPC model specified in clause 9.1 TR 36.942 is applied with following parameters.
-	CLx-ile = 88 + 10*log10(200/X) + 11 – Y, where X is UL transmission BW (MHz) and Y is the BS noise figure
-	γ = 1





Sub-topic 1-4: DL 4096QAM
Issue 1-4-1 Supporting DL 4096QAM
Agreement:
· Postpone until the evaluations results are clear.

Issue 1-4-5 Impacts to RF requirements
Agreement:
· BS RF impact can be discussed in BS RF thread.

Sub-topic 1-5: Constellation shaping
Issue 1-5-1 Impacts to RF requirements
Agreement: 
· Hold on the discussion until sufficient progress are made in RAN1.


2. Topic #2: Channel arrangement
2 
Open issues summary
Sub-topic 2-1: Channel raster
Issue 2-1-1 Channel raster design
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.


Issue 2-1-2 Relation b/w UE dedicated CBW and Channel raster
Agreement:
· channel bandwidth in UE dedicated CBW must be aligned with channel raster, whether to reflect them into RAN2 spec is up to RAN2.

Sub-topic 2-2: Sync raster
Issue 2-2-1 Sync raster design
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.


Sub-topic 2-3: Channel spacing
[bookmark: _Hlk221141524]Issue 2-3-1 Channel spacing for CA and non-CA
Agreement:
· For FR1 and around 7GHz, mixed numerology scenarios are not considered in channel spacing definition for intra-band CA and non-CA
· FFS on the nominal channel spacing for CA and non-CA with single numerology


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
Feature lead recommended WF: 
· Smallest max CBW for DL
· 20MHz for both RF and BB from RAN4 perspective
· FFS on below smallest max CBW options 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.
· Encourage companies to provide analysis on the smallest max CBW in the upcoming meeting.


Issue 3-1-2: How to enable SAW-Less design
Agreement:
· For 6G lowest tier device, study how to support the SAW-less design for HD-FDD/TDD, below solutions can be considered as starting point pertaining to different smallest max CBW:
· Option 1: Restricting the operated UL bandwidth by the UE or UL RB allocation in certain strict coexistence scenarios when the UE is located close to the band edge.
· Option 2: MPR/AMPR for certain bands
· Option 3: Relaxation of the spurious emission requirement for UE cross-band coexistence.
· Other options are not precluded

· FFS on the applicable bands.
· The agreement here doesn’t impact the 6GR smallest max CBW also min CBW discussion.
· FFS on the requirement impacts with the SAW-less design, e.g., Tx emission requirement, Rx blocking requirements.


Sub-topic 3-2: Device types
Issue 3-2-1: Device type related proposals
Feature lead recommended WF: 
· Hold on the discussion of device type according to RAN plenary agreement until September 2026.
