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1	Work plan related evaluation
	Do you want to modify the time budget for this WI/SI compared to what was endorsed at the last RAN meeting?
	No



If you answered No:	Then please remove the Excel file from the zip file of this status report.
If you answered Yes:	Then please fill out the attached Excel template to request a modification of the time 		budgets for your WI /SI. The Excel table has to be filled out for all affected RAN WGs and 		up to the target date of the WI/SI. The basis are the endorsed time budgets of the last 		RAN meeting. Please highlight all changes of the values.
		One time unit (TU) corresponds to ~ 2 hours in the meeting.
		If this status report covers a WI with Core and Performance part, then please have one 		line for each in the attached Excel table.
		Note: If no Excel table is attached, then this means no time budget change.
Additional explanations/motivations for the time budget changes in the attached Excel table:


2.	Detailed progress in RAN WGs since last TSG meeting (for all involved WGs)
NOTE: Agreements and Open issues impacted cross-TSG aspects shall be explicitly highlighted
2.1	RAN1
2.1.1	Agreements
Overview of 6GR air interface
[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

[RAN1#123]
Chair note:
For the discussion of “Re-use of existing 5G mid-band (~3.5GHz) site grid for 6G deployments in at least around 7 GHz and targeting comparable coverage to 5G mid-band”, to give a reference methodology of the coverage of mid-band (~3.5GHz) with a list of factors and their corresponding values, where all the factors will be used for the coverage assumption of around 7GHz.

Agreement
If the minimum spectrum allocation is 3MHz with 15kHz SCS for 6GR,
· Opt1: Design of the common signals/channels (at least for SSB) for initial access by assuming bandwidth larger than 3MHz, which is applicable to any spectrum allocations with adjustment, if applicable
· Opt2: A single design of the common signals/channels (at least for SSB) for initial access by assuming minimum spectrum allocation as target bandwidth 3MHz, which is applicable to any spectrum allocations

Agreement
Skeleton for TR 38.760-1 “Study on 6G Radio RAN1 aspects” v0.0.3 in R1-2509569 is endorsed.

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

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

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


Evaluation assumptions for 6GR air interface
[RAN1#122bis]
Agreement
For around 700MHz, for TXRU mapping at base station, it is adopted as mandatory option for simulation campaign that a single TXRU is mapped per panel per subarray per polarization.
Note: Companies can provide results optionally, assuming fully connected TXRU mapping within a panel per polarization.

Agreement
· For around 700MHz, 32 for total number of antenna element at base station, 4 for total number of TXRU at base station, (8, 2, 2, 1, 1; 1, 2) for (M,N,P,Mg,Ng; Mp, Np), and (0.5, 0.5)λ for (dH,dV) are assumed as the baseline combination.
· For around 700MHz, 64 for total number of antenna element at base station, 8 for total number of TXRU at base station, (8, 4, 2, 1, 1; x, y) for (M,N,P,Mg,Ng; Mp, Np), and (0.5, 0.5)λ for (dH,dV) are assumed as the optional combination.
Note: Other values/combinations are up to company to report

Agreement
For around 2GHz carrier frequency, for BS antenna modelling
	BS antenna modelling
	Total number of antenna elements
	Total number of TXRU
	(M, N, P, Mg , Ng; Mp, Np)
	(dH,dV)

	Indoor

	Combination 1(Optional)
	8
	4
	(2, 2, 2, 1, 1; 1, 2)
	(0.5, 0.5)λ

	Combination 2 (Baseline)
	32
	8
	(4, 4, 2, 1, 1; 1, 4)
	(0.5, 0.5)λ

	
	
	
	
	

	Outdoor

	Combination 1(Optional)
	32
	4
	
	(0.5, 0.8)λ

	Combination 2 (Baseline)
	192
	64
	(12, 8, 2, 1, 1; 4, 8)
	(0.5, 0.5)λ

	Note1: A single TXRU is mapped per panel per subarray per polarization as mandatory option. Companies can provide results optionally, assuming fully connected TXRU mapping within a panel per polarization.
Note2: Other combinations used in the simulation results are up to company to report.



Conclusion
The following existing traffic models could be used for 6GR performance evaluations, 
· Full buffer
· FTP Model 1 (in TR 36.814)
· FTP Model 3 (in TR 36.872)
· XR Traffic models (in TR 38.838) 
· VoIP model (as in TR 36.814)
· Instant message (as in TR 38.840)
· Note that which model(s) will be used can be further decided when performing simulations in each individual topic.

Agreement
For the study traffic model(s) for 6GR AI/ML services:
· A representative AI/ML service is the generative AI, e.g., as defined in TR22.870.
Send LS to SA4 (cc RAN2, SA1, SA2) requesting input if any on traffic characteristics for AI/ML services.

Note: RAN1 is discussing the following options for the model:
· Option-1a: The model is parameterized by Token, e.g., Token size, Token arrival rate, and Token delay budget. 
· Token is the minimum unit of data generated in the application layer.
· How to associate Tokens to PHY layer packets.
· How to reflect the variable importance of tokens.
· Whether other parameters are additionally needed when tokens are encapsulated together into a packet, e.g., packet arrival rate, packet success rate, and packet delay.
· Option-1b: The model is characterized by the parameters of PHY layer packet, including e.g., packet size, arrival rates, latency requirement, reliability requirement, etc.
· Option-1c: reusing or extending the FTP-3/XR traffic model.
· FFS other models/options need to be defined for other AI/ML services. 

Agreement
Study traffic modelling for evaluations related to immersive communication services including but not limited to advanced XR [e.g., TR22.870] and haptics services,
· XR traffic models (in TR 38.838) are considered as starting point. 
· FFS the detailed modifications on the parameters to the XR traffic model, e.g., higher packet size, higher packet arrival rate, higher packet size deviation, PDB, etc.
· FFS how many models need to be defined and the corresponding representative use cases.
· FFS how to incorporate haptics traffic (TR26.854).
Send LS to SA4 requesting input if any on the relevant traffic characteristics, RAN1 can continue the study before SA4 potential response. 

Agreement
Study extensions to FTP Model 1/FTP Model 3 to incorporate the following:
· Multiple packet sizes and associated time-domain behaviors (e.g., inter arrival time)
· FFS number of packet sizes (e.g., 2 or 3).
· FFS whether to have fixed or variable packet size and packet arrival rate for a given UE.
· FFS applicability of multiple packet sizes to only one or both of FTP Model 1/FTP Model 3.
· FFS packet size and arrival rate characteristics.
· Packet delay budget (PDB) related parameters
· FFS PDB applicability to packets (e.g., one PDB parameter for only one traffic flow or different PDB parameters for different traffic flows).
· FFS how to consider the PDB, e.g., whether to drop packets when exceeding the budget, PDB aware metric.
· Note consider the following for PDB:
· Applicability to the extension to FTP Model 1/ FTP Model 3 with one packet size.
· Applicability or not to the extension to FTP Model 1/ FTP Model 3 with multiple packet sizes.

Agreement
The attached templates for NTN in R1-2507956 are endorsed in principle.

Agreement
The following configurations for system-level simulations could be used for 6GR evaluation:
	
	Indoor Hotspot
	Dense Urban
	Rural
	Urban Macro
	Sub-urban macro

	Carrier frequency
	Around 2 GHz
Around 4 GHz
Around 7 GHz
Around 15 GHz
Around 30 GHz
	Around 700 MHz
Around 2 GHz
Around 4 GHz
Around 7 GHz
Around 15 GHz
Around 30 GHz
	Around 700 MHz
Around 2 GHz
Around 4 GHz
Around 7 GHz

	Around 700 MHz
Around 2 GHz
Around 4 GHz
Around 7 GHz
Around 15 GHz
Around 30 GHz
	Around 700 MHz
Around 2 GHz
Around 4 GHz
Around 7 GHz
Around 15 GHz
Around 30 GHz

	Aggregated BW
	Follow system bandwidth per carrier frequency in TR 38.914 as
1) Around 700 MHz: Up to 60 MHz
2) Around 2GHz: Up to 200 MHz
3) Around 4GHz: Up to 300 MHz 
4) Around 7GHz: Up to 400MHz
5) Around 15GHz: Up to 400MHz  
6) Around 30GHz: Up to 1GHz 

	Simulation BW
	Around 700 MHz: 20MHz, 60MHz

	
	Around 2 GHz: 20MHz, 100MHz, 200MHz

	
	Around 4 GHz: 20MHz, 100MHz, 200MHz, 300MHz

	
	Around 7 GHz: 20MHz, 100MHz, 200MHz, 400MHz

	
	Around 15 GHz: 20MHz, 100MHz, 200MHz, 400MHz

	
	Around 30GHz: 100MHz, 400MHz, 800MHz

	
	Note: other simulation BW could be considered.

	Note: The layout for each scenario will be separately discussed, including the carrier frequency combination for single layer and/or two layers.



Agreement
Draft LS R1-2508183 is endorsed in principle.
Agreement
Final LS R1-2508184 is endorsed.

Agreement
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)
	




Agreement
For around 4GHz carrier frequency:
	BS antenna modelling
	Total number of antenna elements
	Total number of TXRU
	(M, N, P, Mg, Ng; Mp, Np)
	(dH,dV)

	Indoor

	Combination 1
	32
	32
	(4, 4, 2, 1, 1; 4, 4)
	(0.5, 0.5)λ

	Combination 2
	128
	32
	(8, 8, 2, 1, 1; 2, 8)
	(0.5, 0.5)λ

	Combination 3
	256
	64
	(16, 8, 2, 1, 1;4, 8)
	(0.5, 0.5)λ

	Outdoor

	Combination 1
	192
	64
	(12, 8, 2, 1, 1; 4, 8)
	(0.5, 0.8)λ

	Combination 2
	256
	64
	(16, 8, 2, 1, 1; 4, 8)
	(0.5, 0.8)λ

	Combination 3
	512
	128
	(16, 16, 2, 1, 1; 4, 16)
	(0.5, 0.5)λ

	Note1: A single TXRU is mapped per panel per subarray per polarization as mandatory option. Companies can provide results optionally, assuming fully connected TXRU mapping within a panel per polarization.
Note2: Other combinations used in the simulation results are up to company to report.



For around 7GHz carrier frequency: 
	BS antenna modelling
	Total number of antenna elements
	Total number of TXRU
	(M, N, P, Mg, Ng; Mp, Np)
	(dH,dV)

	Indoor

	Combination 1
	64
	32
	(4, 8, 2, 1, 1; 2, 8)
	(0.5, 0.5)λ

	Combination 2
	256
	64
	(16, 8, 2, 1, 1; 4, 8)
	(0.5, 0.5)λ

	Combination 3
	512
	128
	(16, 16, 2, 1, 1; 8, 8)
	(0.5, 0.5)λ

	Outdoor

	Combination 1
	768
	128
	TBD
	(0.5, 0.8)λ

	Combination 2
	1024
	256
	(32, 16, 2, 1, 1; 8, 16)
	(0.5, 0.8)λ

	Combination 3
	1536
	256
	TBD
	(0.5, 0.8)λ

	Combination 4
	2048
	256
	(32, 32, 2, 1, 1, 8, 16)
	(0.5, 0.5)λ

	Combination 5
	2048
	512
	(64, 16, 2, 1, 1; 16, 16)
	(0.5, 0.5)λ

	Note1: A single TXRU is mapped per panel per subarray per polarization as mandatory option. Companies can provide results optionally, assuming fully connected TXRU mapping within a panel per polarization.
Note2: Other combinations used in the simulation results are up to company to report.




For around 30GHz carrier frequency: 
	BS antenna modelling
	Total number of antenna elements
	Total number of TXRU
	(M, N, P, Mg, Ng; Mp, Np)
	(dH,dV)

	Indoor

	Combination 1
	128
	8
	(4, 4, 2, 2, 2; 1, 1)
	(0.5, 0.5)λ

	Combination 2
	512
	8
	(8, 8, 2, 2, 2; 1, 1)
	(0.5, 0.5)λ

	Combination 3
	1024
	8
	(16, 8, 2, 2, 2; 1, 1)
	(0.5, 0.5)λ

	Combination 4
	768
	2
	(24, 16, 2, 1, 1; 1, 1)
	(0.5, 0.5)λ

	Outdoor

	Combination 1
	2048
	16 
	(16, 8, 2, 4, 2; 1, 1)
	(0.5, 0.5)λ

	Combination 2
	4096
	32
	(16, 8, 2, 4, 4; 1, 1)
	(0.5, 0.5)λ

	Combination 3
	1024
	4
	(16, 16, 2, 2, 1; 1, 1)
	(0.5, 0.5)λ

	Note1: A single TXRU is mapped per panel per polarization as mandatory option. Companies can provide results optionally, assuming a single TXRU is mapped per panel per subarray per polarization as mandatory option.
Note2: Other combinations used in the simulation results are up to company to report.



Agreement
At least the following carrier frequencies could be considered (from RAN1 perspective) for 6GR NTN evaluations:
· L-band (i.e., 1.5GHz)
· S-band (i.e. 2 GHz)
· Ku-band (FFS detailed frequency range)
· Ka-band (i.e. 30 GHz for UL, 20GHz for DL)

[RAN1#123]
Agreement
Updating the BS antenna modelling agreed in the last meeting as follows:
· For around 700MHz carrier frequency, for BS antenna modelling, 
· update the (8, 4, 2, 1, 1; x, y) to be (8, 4, 2, 1, 1; 1, 4).
· For around 2GHz carrier frequency, for BS antenna modelling, 
· for outdoor combination 1 (i.e., 32AE/4TXRU), update the (M,N,P,Mg,Ng; Mp,Np) to be (8, 2, 2, 1, 1; 1, 2)
· For around 7GHz carrier frequency, for BS antenna modelling, 
· for outdoor combination 1 (i.e., 768AE/128TXRU), update the (M,N,P,Mg,Ng; Mp,Np) to be (24, 16, 2, 1, 1; 4, 16).
· for outdoor combination 3 (i.e., 1536AE/256TXRU), update the (M,N,P,Mg,Ng; Mp,Np) to be (48, 16 ,2, 1, 1; 8, 16).

Agreement
For 6GR evaluation, the layout for system-level simulation is assumed as follows:
· Note: Single layer will be prioritized for the evaluations.
· Note: The carrier frequency for the corresponding layout for the two layers will be reported by companies for the evaluations.  
· FFS the minimum distance for random drop in two layers. 
· Note: for system-level simulation of MIMO schemes, specific assumptions could be discussed under MIMO discussion
	Parameters
	Indoor Hotspot
	Dense Urban
	Rural
	Urban Macro
	Suburban Macro

	Layout
	Single layer 
- Indoor floor (Open office), 
(Room size: 120m x 50m)

	Single layer:
- Hex. Grid

Two layers:
- Macro layer: Hex. Grid
- Micro layer: Random drop
	Single layer:
- Hex. Grid
	Single layer:
- Hex. Grid

Two layers:
- Macro layer: Hex. Grid
- Micro layer: Random drop
	Single layer:
- Hex. Grid



Agreement
For 6GR evaluation, the total transmit power per BS for system-level simulation is assumed as follows:

	Total transmit power per BS
	Indoor Hotspot
	Dense Urban
	Rural
	Urban Macro
	Sub-urban macro

	Around 700MHz
	NA
	Macro BS: 
· Option1: 44 dBm per 20 MHz
· Option2: 49 dBm per 20 MHz

Micro BS: 
33 dBm per 20 MHz
	Macro BS: 
49 dBm per 20 MHz




	Macro BS: 
49 dBm per 20 MHz




Micro BS: 
33 dBm per 20 MHz
	Macro BS: 
49 dBm per 20 MHz







	Around 2GHz
	24 dBm per 20 MHz
	Macro BS: 
· Option1: 44 dBm per 20 MHz
· Option2: 46 dBm per 20 MHz


Micro BS: 
33 dBm per 20 MHz
	Macro BS: 
49 dBm per 20 MHz







	Macro BS: 
· Option1: 49 dBm per 20 MHz
· Option2: 46 dBm per 20 MHz


Micro BS: 
33 dBm per 20 MHz
	Macro BS: 
49 dBm per 20 MHz







	Around 4GHz
	24 dBm per 20 MHz
	Macro BS: 
· Option1: 44 dBm per 20 MHz




Micro BS: 
33 dBm per 20 MHz
	Macro BS: 
49 dBm per 20 MHz






	Macro BS: 
· Option1: 49 dBm per 20 MHz
· Option2: 44 dBm per 20 MHz
· Option3: 46 dBm per 20 MHz

Micro BS: 
33 dBm per 20 MHz
	Macro BS: 
49 dBm per 20 MHz









	Around 7GHz
	24 dBm per 20 MHz
	Macro BS: 
· Option1: 44 dBm per 20 MHz
· Option2: 43 dBm per 20 MHz 



Micro BS: 
33 dBm per 20 MHz
	Macro BS: 
49 dBm per 20 MHz








	Macro BS: 
· Option1: 49 dBm per 20 MHz
· Option2: 43 dBm per 20 MHz
· Option3: 46 dBm per 20 MHz
Micro BS: 
33 dBm per 20 MHz
	Macro BS: 
49 dBm per 20 MHz










	Around 15GHz
	23dBm per 20MHz
	Macro BS:
43dBm per 20MHz


Micro BS: 
33 dBm per 20 MHz
	NA
	· Macro BS: 
43dBm per 20MHz
· Micro BS: 
33 dBm per 20 MHz
	Macro BS:
43dBm per 20MHz





	Note: For evaluation purpose, BS Tx power scales up with bandwidth proportionally under the limitation of the maximum BS Tx power is 56dBm for outdoor and 33dBm for indoor for the above carrier frequencies.

Note: The values defined in option1 refer to the Report ITU-R M. [IMT-2030. EVAL]. The values defined in option2 is calculated based on the proportional scaling with simulation bandwidth under the limitation of the maximum BS Tx power of 56dBm.

	Around 30GHz
	- Option1: 23 dBm per 20 MHz
- Option2: 16dBm per 20MHz.
	Micro BS: 
33 dBm per 20 MHz 
	NA
	Micro BS: 
33 dBm per 20 MHz
	Macro BS: 
33 dBm per 20 MHz

	Note: For evaluation purpose, for around 30GHz, BS Tx power scales up with bandwidth proportionally under the limitation of EIRP 75dBm.



Agreement
For FTP Model 3, the packet delay budget (PDB) can be additionally considered,
· The latency characteristic of the traffic in RAN side (i.e., air interface) is modelled as packet delay budget (PDB). The PDB is a limited time budget for a packet to be transmitted over the air from a BS to a UE for DL, or from a UE to a BS for UL. 
· For a given packet, the delay of the packet incurred in air interface is measured from the time that the packet arrives at the BS to the time that it is successfully transferred to the UE for DL, or from a UE to a BS for UL. If the delay is larger than a given PDB for the packet, the packet is said to violate PDB, otherwise the packet is said to be successfully delivered.
· Values for PDB, e.g., {10ms, 20ms, 30ms, 50ms, 100ms, 200ms, 300ms, 1000ms, 2000ms} can be considered.
· Which values will be used will consider the use case for the evaluations.

Agreement
For 6GR evaluations related to Massive Communication (IoT),
· For comparability with 5G results and verify that 6G can meet the IMT-2030 connection density requirements, the mMTC traffic model from IMT-2020 (TR 37.910) may be used as a starting point. This traffic model can be applied in UL or DL.
· FFS: necessity of new traffic model(s) for 6GR evaluation in RAN1, e.g., for the following traffic types.
· Triggered/polled reporting
· Autonomous reporting (event-driven or periodic)
· Remote actuation
· Firmware/software upgrade

Working Assumption
For 6GR evaluations related to immersive communications services, the following two amended XR models based on the existing XR traffic model (in TR 38.838) can be considered:
· Model-1: eXR model without Haptics
· Regarding the statistical parameters for single stream CG traffic model defined in Table 5.4.1-1 TR 38.838, add values for immersive gaming regarding the data rate and the frame generation rate as in red:
	Parameters
	unit
	Baseline values for evaluation
	Optional values for evaluation
	Values for immersive gaming

	data rate: R 
	Mbps
	30, 8 
	45 
	100, 300, 500

	frame generation rate: F 
	fps or Hz
	60 
	
	90,120

	PDB
	ms
	15
	10, 30
	15, or 10, 30



· Regarding the statistical parameters for packet size following truncated Gaussian distribution in Table 5.1.1.1-1 TR 38.838, add values for immersive gaming regarding STD, Max, and Min values as in red:
	Parameter
	unit
	Baseline values for evaluation
	Optional values for evaluation for single eye buffer
	Values for immersive gaming

	Mean: M
	byte
	R×1e6 / F / 8
	R×1e6 / F / 8
	R×1e6 / F / 8

	STD
	byte
	10.5% of M
	3 % of M
	[25 %] of M

	Max
	byte
	150% of M
	109% of M
	300% of M

	Min
	byte
	50% of M
	91% of M
	25% of M

	R: data rate of the flow in Mbps.
F: frame generation rate of the flow in fps.
Note that the mean and STD apply before truncation applies.
Note that the value of R, F depend on application.



· Regarding the statistical parameters for AR UL Model 1 defined in Table 5.5.2.1-1 TR 38.838, add values for UL-heavy video uploading regarding packet size, generate rate, data rate, and PDB values as in red:
	Parameters
	unit
	value
	Values for UL video uploading

	Packet size
	byte
	Follows clause 5.1.1.1 (i.e., mean packet size = R×1e6 / F / 8, STD/Min/Max=10.5/50/150%)

	1st candidate: Follows clause 5.1.1.1 (i.e., mean packet size = R×1e6 / F / 8, STD/Min/Max=10.5/50/150%)
2nd candidate: Follows clause 5.1.1.1 (i.e., mean packet size = R×1e6 / F / 8, STD/Min/Max=[25]/25/300%)

	packet generation rate: F 
	Hz
	60
	15, 30

	Jitter
	ms
	Optional, follows the description in clause 5.1.1.2
	Optional, follows the description in clause 5.1.1.2

	Data rate: R
	Mbps
	10 (baseline), 20 (optional)
	20, 60, 100

	PDB
	ms
	30 (baseline), 10 or 15 or 60 (optional)
	10, 15



· The jitter is modelled the same as XR traffic model.

· Model-2: eXR model with Haptics
· Haptics traffic is defined as XR traffic packet generation with co-generated haptics packets.
· FFS on how to generate the multi-channel haptics packet including how to handle silent periods of haptics and the haptics packet sizes.
· FFS on how to co-generate haptics packets and the XR traffic packets.
· Haptics packets has packet delay budget (PDB) of either 12 msec or 30 msec, which can be selected as a traffic model parameter.
· Send LS to SA4 to inform about the above agreement and check if SA4 has related inputs for the model.
Note: whether the working assumption can be confirmed relies on SA4’s response

Agreement
For 6GR evaluation, the following are assumed for system-level simulation:
	Parameters
	Indoor Hotspot
	Dense Urban
	Rural
	Urban Macro
	Suburban Macro

	ISD
	20m, equivalent to 12TRxPs per 120m x 50m
	Macro layer: 200m
	ISD 1: 1732m 
ISD 2: 5000m 
	Macro: 500m
	ISD 1: 1299m
ISD 2: 1732m

	BS antenna height 
	3m
	25m for macro cells and 10m for micro cells
	35 m
	25m for macro cells and 10m for micro cells
	Alt 1: 35m(baseline)
Alt 2: 25m(optional)

	BS noise figure
	Around 7GHz and below: 5dB
Around 15GHz and above: 7dB

	UE antenna height
	TR38.901 Indoor-Office Table 7.2-2
	TR38.901 UMi/UMa Table 7.2-1
	TR38.901 RMa Table 7.2-3
	TR38.901 UMa Table 7.2-1
	TR38.901 SMa Table 7.2-5

	UE noise figure
	Around 7GHz and below: [7, 9]dB
Around 15GHz and above: 13dB, 10dB

	UE Receiver
	MMSE-IRC as the baseline
R-ML Receiver as optional (FFS modelling)

	UE Power control parameter for UL
	Company report

	Channel model
	TR 38.901 v19.1.0 Indoor-Office
	TR 38.901 v19.1.0 UMa/UMi
	TR 38.901 v19.1.0 RMa
	TR 38.901 v19.1.0 UMa
	TR 38.901 v19.1.0 SMa,

0% vegetation.

	Numerology
	 In line with AI 11.3

	Scheduling
	Proportional fairness (PF)

	Inter-cell interference model
	Explicitly and realistically modelled

	Inter-cell interference estimation model
	Alt 1: Ideal, calculated by ground truth channel matrix
Alt 2: Realistic model, Company report, e.g., Wishart distribution-based model; retain only diagonal elements of interference Cov. Matrix.

	Channel estimation assumption
	Alt 1: Ideal for benchmark
Alt 2: Realistic, company report, e.g., direct/explicit RS estimation, apply gauss noise to real channel matrix, or random

	Feedback assumption
	Alt 1: Ideal
Alt 2: Realistic, company report, e.g., consider feedback delay and overhead; codebook; 

	O2I penetration loss (X% high loss, Y% low loss)
	NA
	Two options are supported:
Option 1: 80% low loss, 20% high loss;

Option 2: 50% low loss, 50% high loss
	100% low loss
	Two options are supported:
Option 1: 80% low loss, 20% high loss;

Option 2: 50% low loss, 50% high loss
	Option 1: 100% Low-loss A
Model as TR38.901.

Option 2: 50% Low-loss A
50% Low-loss Model as TR38.901.

	Mechanic tilt 
	180° in GCS (pointing to the ground) as baseline
	90° in GCS (pointing to   horizontal direction) as baseline. 

Company can report if not follow the baseline.
	90° in GCS (pointing to horizontal direction) as baseline. 

Company can report if not follow the baseline.
	90° in GCS (pointing to horizontal direction) as baseline. 

Company can report if not follow the baseline.
	Baseline:
95° in GCS (pointing to horizontal direction) for ISD = 1299m;
92° in GCS (pointing to horizontal direction) for ISD = 1732m;

Company can report if not follow the baseline.

	Electrical tilt
	
Company can report other values for evaluations. 
	
Company can report other values for evaluations.
	
Company can report other values for evaluations.
	
Company can report other values for evaluations.
	
Company can report other values for evaluations.

	Handover margin (dB)
	1dB as baseline. 
0dB and 3dB as optional configuration.
	1dB as baseline. 
0dB and 3dB as optional configuration.
	1dB as baseline. 
0dB and 3dB as optional configuration.
	1dB as baseline. 
0dB and 3dB as optional configuration.
	1dB as baseline. 
0dB and 3dB as optional configuration.

	UE attachment
	Based on RSRP from BS

	Wrapping around method
	No wrapping around
	Geographical distance-based wrapping
	Geographical distance-based wrapping
	Geographical distance-based wrapping
	Geographical distance-based wrapping

	Multi-TRP operation, e.g., ideal or non-ideal backhaul/sync
	Backhaul: ideal or non-ideal;
sync: ideal or non-ideal;
Company reports the assumptions of the non-ideal backhaul/non-ideal sync.



Agreement
· For FTP3 extension with multiple packet sizes (the number of packet size X =FFS: 2 or 3), FTP 3-extension 1
· For each packet size S_i, the packets arrive according to Poisson distribution (as FTP 3) with mean inter-arrival time T_i  (or arrival rate λ_i where T_i = 1/ λ_i)
· Y packet sizes are simulated for each UE
· Down-select one from following
· Alt1: Y=1; X=e.g., 2 or 3
· Alt2: Y=X; X=e.g., 2 or 3
· Alt3: Either Alt1 or Alt2 can be used depending on the evaluation purpose
· FFS: values of S_i and T_i, and their inter-relation (if any)
· FFS: change “packet size” to “File size” (terminology)
· FFS timing relationship for different packet sizes if Y=X. 
· FFS the number of UEs for each of X different sizes in a drop if Y=1. 
· Note: PDB can be considered separately if needed
· Note: modeling sessions with multiple packets in each session can be discussed separately if needed. 
· Down-selection between X=2 and 3. 

Agreement
For traffic model(s) for AI/ML services, the following can be considered:
· Packet size: 
· How to model the packet size, a fixed one or multiple values, or modelled as a random variable. 
· Packet arrival: 
· FFS the details to determine the packet arrival rate, e.g., 
· N multiple packets arrive together as a burst. The burst interval time is modelled as a random variable.
· Within the burst, the N packets arrive according to a statistical distribution. 
· Packets arrive separately.
· FFS whether/how to model the Jitter and the relation with the packet arrival. 
· FFS: Whether the packet importance is known. Whether/how to reflect the packet importance. 
· Whether/How to consider the PDB, e.g., Packet delay budget: The latency characteristic of the traffic in RAN side (i.e., air interface) is modelled as packet delay budget (PDB). The PDB is a limited time budget for a packet to be transmitted over the air from a base station to a UE, or from a UE to a base station
· FFS Whether/how to consider the Packet success rate requirement: [xx%] and the relation with the PDB.
· FFS how to model different cases, e.g., image-based GenAI, video-based GenAI, and chatbot, etc.
· FFS: Whether/how other traffic models (e.g., XR, FTP1/3) can be used to reflect above characteristics.
Note: input from SA4 if any will be considered. 

Agreement
For 6GR evaluations, RAN1 to consider BS antenna modelling for around 15GHz carrier frequency as follows:

	BS antenna modelling
	Total number of antenna elements
	Total number of TXRU
	(M, N, P, Mg, Ng; Mp, Np)
	(dH,dV)

	Indoor

	Combination 1
	512
	128
	(16, 16, 2, 1, 1; 8, 8)
	(0.5, 0.5)λ

	Combination 2
	128
	8
	(4, 4, 2, 2, 2; 1, 1)
	(0.5, 0.5)λ

	Outdoor

	Combination 1
	2048
	256
	(32, 32, 2, 1, 1; 4, 32) 
	(0.5, 0.5)λ

	Combination 2
	2048
	128
	(32, 32, 2, 1, 1; 4, 16)
	(0.5, 0.5)λ

	Combination 3
	2048
	32
	(8, 8, 2, 4, 4; 1, 1)
	(0.5, 0.5)λ

	[bookmark: OLE_LINK59]Note1: A single TXRU is mapped per panel per subarray per polarization for Indoor combination 1 and Outdoor combination 1 and combination 2. A single TXRU is mapped per panel per polarization for Indoor combination 2 and outdoor combination 3.

Note2: Other combinations used in the simulation results are up to company to report.



Agreement
For 6GR evaluation, the UE distribution and UE speed for system-level simulation is assumed as follows:
· UE number per TRxP will be dependent on the used traffic model. Other values can also be considered in the future evaluations.
· Other velocities and/or other outdoor/indoor ratio will be dependent on the used traffic model or use cases. Other values can also be considered in each of other topics.
	Parameters
	Indoor Hotspot
	Dense Urban
	Rural
	Urban Macro
	Suburban Macro

	UE distribution and UE speed
	10 users per TRxP.

100% Indoor, 
3km/h

	
Single layer: Uniform/macro TRxP

Two layers: Uniform/macro TRxP + Clustered/micro TRxP

UE number per TRxP is [10, 30, 50].

Opt1:
80% indoor (3km/h); 20% outdoor(30km/h).

Opt2:
40% indoor (3km/h)
40% outdoor (3km/h)
20% outdoor (30km/h)

	
Single layer: Uniform/macro TRxP

UE number per TRxP is [10, 30, 50].

Opt1:
50% indoor (3km/h); 50% outdoor(120km/h).


Opt2:
20% indoor (3km/h)
40% outdoor (60km/h)
40% outdoor (120km/h)

	
Single layer: Uniform/macro TRxP

Two layers: Uniform/macro TRxP + Clustered/micro TRxP

UE number per TRxP is [10, 30, 50].

Opt1:
80% indoor (3km/h);
20% outdoor(30km/h).

Opt2:
40% indoor (3km/h)
40% outdoor (3km/h)
20% outdoor (30km/h)

	Single layer: Uniform/macro TRxP

UE number per TRxP is [10, 30, 50].

Opt1:
10% Outdoor pedestrian: 3km/h;
10% Outdoor in cars: 40km/h;
80% Indoor in houses: 3km/h.

Opt2: 
20% outdoor in cars: 40km/h
80% indoor in houses: 3km/h

	FFS: Applicability for FWA 



Agreement
For 6GR evaluation, the UE power class for system-level simulation is assumed as follows:
· FFS: 29dBm for 1 Tx.
· FFS: 31dBm, or 35 dBm or 43dBm with EIRP <55 dBm
	UE power class
	Indoor Hotspot
	Dense Urban
	Rural
	Urban Macro
	Sub-urban macro

	Around 700MHz
	NA
	23dBm
	23dBm
	23dBm
	23dBm

	Around 2GHz
	23dBm, 26dBm, 29dBm
	23dBm, 26dBm, 29dBm
	23dBm, 26dBm, 29dBm
	23dBm, 26dBm, 29dBm
	23dBm, 26dBm, 29dBm

	Around 4GHz
	23dBm, 26dBm, 29dBm
	23dBm, 26dBm, 29dBm
	23dBm, 26dBm, 29dBm
	23dBm, 26dBm, 29dBm
	23dBm, 26dBm, 29dBm

	Around 7GHz
	23dBm, 26dBm, 29dBm
	23dBm, 26dBm, 29dBm
	23dBm, 26dBm, 29dBm
	23dBm, 26dBm, 29dBm
	23dBm, 26dBm, 29dBm

	Around 15GHz
	23dB, 26dBm, 29dBm
	23dB, 26dBm, 29dBm
	NA
	23dB, 26dBm, 29dBm
	23dBm, 26dBm,29dBm

	Around 30GHz
	Minimum peak EIRP: 23dB, [26dBm, 29dBm]

Note: EIRP should not exceed 43 dBm
	Minimum peak EIRP: 23dB, [26dBm, 29dBm]

Note: EIRP should not exceed 43 dBm
	NA
	Minimum peak EIRP: 23dB, [26dBm, 29dBm]

Note: EIRP should not exceed 43 dBm
	Minimum peak EIRP: 23dBm, [26dBm, 29dBm]

EIRP should not exceed 43 dBm



Agreement
Draft LS R1-2509595 is endorsed in principle by adding TSG SA for CC.
Agreement
Final LS R1-2509596 is endorsed.

Agreement
For 6GR NTN evaluations, the carrier frequency for Ku-band is 14GHz for UL and 11GHz for DL. 


Waveform
[RAN1#122bis]
Agreement
Draft LS R1-2508068 is endorsed with following revision:
1. removing “Additionally, if time permits, any feedback for CP-OFDM PAPR reduction/MPR values achievable by implementation is also appreciated.”

Agreement
Final LS R1-2508069 is endorsed.

Agreement
· For uplink low-PAPR proposals, the link level performance evaluation criterion is Net Gain assuming same spectrum efficiency as the reference 
· Net Gain [dB] = Tx power gain relative to the reference – SNR degradation relative to the reference @10% BLER
· A realistic PA model should be used
· When calculating the Tx power gain, the RAN4 metrics on the Tx power should be taken into account. 
· For SNR degradation, fading channel and non-ideal channel estimation, including DMRS configuration, and equalization is encouraged.
· FFS: Other evaluation metrics
· Note: Companies to report how to calculate the Tx power gain, modulation and coding

Agreement
· Study the evaluation method for evaluating DFT-s-OFDM for UL with number of layers > 1.

[RAN1#123]
Agreement
Add the following metrics for UL PAPR reduction to the existing agreement (made in RAN1#122b)
· Net gain@10% BLER assuming similar spectral efficiency and same occupied bandwidth for each compared method
· ACLR, EVM, IBE

Agreement
General evaluation assumptions for UL low-PAPR proposals
	
	3GPP 6GR

	Carrier frequency and scenario
	4GHz

	Channel BW
	At least 100MHz for Urban (4GHz)


	Occupied BW
	To be discussed with detailed simulation assumptions

	SCS
	30 kHz for 4GHz

	Channel model
	TDL-C 300ns for 4GHz

	UE speed
	3km/h

	Number of Tx antennas for TDL channel
	1

	Number of Rx antennas for TDL channel
	1 and 4 for 4GHz 

	Number of DMRS symbols/slot (location as defined in NR)
	2

	Number of PUSCH data symbols/slot
	12

	HARQ configuration
	No retransmissions

	Frequency hopping
	Disabled



Agreement
For single user evaluation assumption for MCS and subcarriers UL low-PAPR proposals with spectrum extension
	No Spectrum Extension
	With Spectrum Extension

	MCS
	#subcarriers

	#SCs before extension )

	Occupied BW:
#SCs after extension ()
	Spectrum extension
Extension: 

	NR MCS
	
	
	
	




For single user evaluation assumption for MCS and subcarriers UL low-PAPR proposals with spectrum truncation
	No Spectrum Truncation
	With Spectrum Truncation

	MCS
	#subcarriers

	#SCs before truncation )

	Occupied BW:
#SCs after truncation ()
	Spectrum truncation factor
Truncation: 

	NR MCS
	
	
	𝐵
	



Note: other values for extension or truncation are not precluded.

Agreement
For both CP-OFDM and DFT-S-OFDM, for single user evaluation assumption for MCS and subcarriers UL low-PAPR proposals with tone reservation. 
	MCS
	Occupied BW:
#subcarriers

	#reserved tones
(inband/sideband)

	Ratio of reserve

	NR MCS
	
	
	A/𝐵



Agreement
Table is endorsed to characterize each proposal as a potential RAN1 observation.
Characterization of each waveform proposal
	
	Description

	Name of the proposal
	

	Motivation of the proposal
	E.g. TN, NTN, ISAC, etc…

	Applicable link direction
	DL/UL/both

	Enhancement to CP-OFDM?
	No/Yes

	Enhancement to DFT-s-OFDM?
	No/Yes

	Additional OFDM-compatible waveform?
	No/Yes

	Target channel(s)/signal(s)
	PDCCH/PDSCH/PUCCH/PUSCH/xxx

	Target modulation
	

	Motivation / use case
	Improved spectral efficiency, …

	Key Metric / KPI
	Spectral efficiency, …

	Key spec impact foreseen
	

	MRSS compatibility
	Please explain

	Multiplexing/coexistence with other waveforms
	Please explain

	Multi-user multiplexing
	Please explain

	MIMO compatibility
	Please explain



Agreement
For UL PAPR reduction, values for occupied BW B:
· {2, 4, 8, 16, 24, 30, 32, 64, 128, 240, 256} PRBs. 
· Other PRB allocations are not precluded. 
· Edge, outer and inner PRB allocations as defined in TS 38.101 should be considered.
Agreement
· Performance benefit to be evaluated using both link level and system level simulation.
· FFS: metrics
· [bookmark: _Hlk214483943]Link level configuration for multi-layer UL waveforms study.
	Parameters
	Values

	Carrier frequency​​
	4 GHz

	Subcarrier spacing​​
	30 kHz​​

	UE antenna ports
	2, 4

	BS antenna ports
	64, port reduction is not precluded

	FDRA
	4, 8, 16, 32, 64​​ 

	Waveform​​s
	CP-OFDM 
DFT-s-OFDM​​

	MCS/modulation​​
	NR UL MCS table with 256 QAM

	Number of layers​
	2 layers​​, 4 layers

	Channel model​​
	CDL-A30​​, TDL-C300, CDL-C300,

	UE speed​​
	3km/h​​, 30 km/h

	Channel est.​​
	Practical​

	SRS periodicity
	To be reported by the company

	Receiver
	LMMSE

	HARQ retransmission​
	Disabled

	DMRS configuration
	Configuration type 1
2 DMRS symbols per slot

	Number of PUSCH data
	12 symbols

	Waveform and MIMO configuration
	5G codebook, to be reported by the company

	BLER target
	10%	

	Frequency hopping
	Disabled

	Power class and power mode
	Option 1: PC2, total power limited to 26 dBm. 
· MaxRank 2: Each PA is limited to 23 dBm
· MaxRank 4: Each PA is limited to 20 dBm
Option2: PC3, total power limited to 23 dBm. 
· MaxRank 2: Each PA is limited to 20 dBm
· MaxRank 4: Each PA is limited to 17 dBm



Agreement
Table: System level configuration for multi-layer UL CP-OFDM/DFT-s-OFDM study:
	Parameters
	Values

	System configuration 
	UMa, 21 cells, 10, 30 or 50 UEs/cell 
· Detailed parameters not listed in this table according to UMa as defined in AI 11.2 

	Traffic model
	FTP model 3, 
· 0.5 Mbyte packet sizes
· Network load up to companies to report
Full buffer (optional, for calibration) 

	Carrier frequency
	4 GHz

	Channel bandwidth/Subcarrier spacing
	At least 100 MHz, 30KHz

	Frame structure
	TDD (DDDSU), S-slot D:G:U as 10:2:2

	UE antenna ports
	Same as link level

	BS antenna ports
	Outdoor Combination 2 for UMa as agreed in 11.2

	UE antenna model
	The UE handheld model as agreed in AI 11.2, companies to report the used model. 

	ISD
	500 m

	Maximum Number of layers (maxRank) per UE
	Adaptive rank, maxRank 2 or 4 SU-MIMO

	Receiver
	Same as link level, port reduction mapping to be reported

	Waveform and MIMO configuration
	Same as link level

	Power class and power mode
	Same as link level

	UL Maximum power 
	MPR based Pcmax according to modulation/FDRA/waveform/coherency/etc.
· Option 1: 38.101-1 section 6.2D definition 
· Option 2: Based on a realistic PA model

	UL Power Control Settings
	P0 and Alpha to be reported by the company

	SRS periodicity
	To be reported by the company


Table: Link level multi-user evaluation assumption for UL low-PAPR proposals
	Parameters
	Values

	User #
	2 users

	RB allocation
	X RBs per UE, with Y RB overlap. I.e. 2X-Y RBs as the total occupied BW

	Per user configuration
	As in the single user sim assumptions agreed earlier. 

	Multi-user overlap RBs
	Reported by companies

	Baseline scheme
	No spectrum extension/truncation. 
(2X-Y)/2 RB as the occupied BW for each simulated UE. 

	Per UE MCS
	Chosen to align with the spectral efficiency

	Receiver type
	The receiver type/algorithm to be reported by the proponent




Frame structure
[RAN1#122bis]
Agreement
For communication, 6GR considers NR frame structure used as a starting point for the study item,
· Resource defined by one subcarrier and one symbol is called as resource element (RE). 
· Resource block (RB) is defined where the number of consecutive subcarriers per RB is the same for all numerologies and the number of subcarriers per RB is 12
· Radio Frame length is 10ms
· Each radio frame is split into 10 subframes, each with a duration of 1 ms
· For given SCS and for given symbol, the symbol duration, normal CP length and boundary is same as NR design.
· A slot is defined as supporting 14 consecutive symbols for normal CP case and all subcarrier spacings.

Agreement
6GR study assumes same SCS between 6GR Sync signals and other channels/signals (except PRACH) for a given band. 
· FFS: same/different SCS between 6GR sync signal and other channels/signals (except PRACH) for FR2-1.
· Note: ISAC is separately discussed in ISAC session.

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

[RAN1#123]
Conclusion
Extended CP will not be further studied for TN communication.

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

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

AI 生成的内容可能不正确。]
· Option 5: Variance of Option 3 by assuming single FFT and 2 RF chain.
· FFS which aspects of the BB processor in option 3 and 4 should be separated/parallelled.
· Note: DL and UL design options may be considered independently.
· To provide potential specification impact of each option.
· To provide investigations on performance/energy efficiency/cost/complexity for the above options.
· Inform RAN4 about the above information. 

Agreement
Draft LS R1-2509577 is endorsed.
Agreement
Final LS R1-2509578 is endorsed.


Channel coding
[RAN1#122bis]
Working Assumption
· Study 6G data channel coding for higher throughput than 5G with acceptable performance-complexity tradeoff for both NW side and UE side, 
· Target peak data rate is assumed to be 2 times of the target peak data rate defined in TR38.913
Note: The other target throughput is up to company to report.
Note: Applicability of the potential channel code will be further discussed.

Agreement
· For 6G channel coding, LDPC is used for data (including SIBs) and Polar code is used for L1 control information (larger than 11 bits, including PBCH)
· For 6G LDPC
· Working assumption: For data rate within NR range, reuse of NR LDPC design is supported 
· For data rate beyond NR range, study LDPC extension with acceptable performance-complexity tradeoff for both NW side and UE side
· Note: Applicability of the potential LDPC extension to data rate within NR range will be further discussed
· For 6G Polar code
· Working assumption: For control information within NR range (larger than 11 bits), reuse of NR Polar code design is supported
· For control information beyond NR range, study Polar code extension with acceptable performance-complexity tradeoff for both NW side and UE side
· Note: Necessity for control information beyond NR range is to be further discussed
· Polar code maximum mother code length is kept as 1024.
· FFS: further motivation(s) for potential extension/enhancement until RAN1#123

[RAN1#123]
Agreement
For Polar code design for UCI with payload size larger than NR range (i.e., larger than 1706 bits), at least the following option is identified for further study
· More than 2 segments
Note: The necessity of UCI payload size larger than NR range needs to be confirmed by other agenda(s)

Agreement
For the study of LDPC extension for data rate beyond NR range with acceptable performance-complexity tradeoff, 
· To provide the initial version of LDPC BG(s) and PCM(s) in the excel spreadsheet by RAN1#124
· To provide the required SNR and complexity for target BLER, and the evaluation assumptions of the decoding algorithm
· The definition of complexity will be further discussed
· FFS: other metrics

Agreement
· For the study of channel coding for small UCI with payload size of 3~11bits, at least considering:
· 5G RM code
· Identify the justifiable drawbacks of 5G RM code, if exists, study potential solution(s).

Agreement
For the study of BG(s) and PCM(s) for LDPC extension for data rate beyond NR range, at least the following evaluation assumptions will be considered.
	Parameters
	Values or assumptions 

	Channel
	AWGN

	Modulation and code rate
	Uniform QAM modulations and corresponding code rates (i.e., (8,682.5/1024), (8, 797/1024), (8, 885/1024), (8, 948/1024)) in NR MCS Table 5.1.3.1-4 as starting point.
Other modulation order, if used, can be reported.

	Interleaver 
	Same as 5G NR. 
Other interleaver scheme (intra-CB level), if used, can be reported.

	Code block size (bits with CRC)
	CB size: same as 5G NR (8448 as baseline, other values less than 8448 can be reported).
CB size: other value(s) larger than 8448 and no larger than 8448*2, e.g.,16k.
Company to report the TBS.

	Target CB BLER
	BLER=10-2, 10-4

	Decoding algorithm of LDPC
	Layered BP or min-sum(offset, normalized or adjusted min-sum)
· Company to report the details of offset, normalized or adjusted min-sum decoding algorithm, if used.
Max number of iteration times: 5:1:20 
· Other iteration times can be reported.
Decoding order: reversed order 
· Other decoding order, if used, can be reported.

	Demodulation algorithm
	Max-log-map



Note: For any comparison among 5G BG and BG(s)/PCM(s) proposed by companies, the BLER performance is compared at least under the same CB size.
Note: all evaluation assumptions above are for simulation only and have no implication on the final design of BG(s)/PCM(s).
For candidate comparison, both performance and complexity should be considered. 
The comparison of BLER performance is under the same computation complexity,
· Computation complexity is defined as (the number of iteration times for required BLER) *(the number of ones in the lifted parity check matrix)/ (CB size)
Conclusion
No consensus on motivation(s) for potential extension/enhancement for Polar code design with payload size within NR range (larger than 11bits).


Modulation, joint channel coding and modulation
[RAN1#122bis]
Agreement
For 6GR constellation shaping evaluation for CP-OFDM, and improved MCS table, the proposed scheme will be compared with non-shaping with NR MCS table. The evaluation and comparison should consider at least the following:
· BLER performance under AWGN channel (at least for performance calibration)
· 1st transmission (baseline) and with HARQ re-transmission
· BLER performance under fading channel with fixed MCS
· 1st transmission (baseline) and with HARQ re-transmission
· Throughput performance with link adaptation (adaptive MCS and rank) under fading channel
· Needs to provide assumptions on rate adaptation (e.g., target BLER for 1st transmission, maximum # of retransmissions)
· Transmitter and receiver complexity (e.g., shaping/deshaping, demapper), latency, parallelism implementation, and storage requirements, 
· Other KPI not excluded, such as PAPR, EVM, MPR/A-MPR
· Expected spec impact
· FFS detailed assumption of constellation shaping and improved MCS table
· System level evaluation can be done after link level evaluation. 

Agreement
For 6GR constellation shaping study, proponent is encouraged to provide details for the PS/GS schemes considered for evaluation and comparison, including at least the following
· Probabilistic shaping for CP-OFDM and DFT-s-OFDM
· Use the list of spectrum efficiencies in NR MCS table as starting point, and provide constellation (including normalization), coding rate and target probabilistic distribution for each SE
· If multiple coding rate and target probabilistic distribution pairs are provided for each SE, how to switch between them
· Relationship between shaping and FEC, coded bits to modulation symbol mapping, and other modules (such as scrambling, interleaving), in transmit and receive chains. How to handle HARQ retransmission
· PS algorithm details (for example, source coding based, channel coding based, etc) and parameters (such as block length, rate loss)
· Geometric shaping for CP-OFDM and DFT-s-OFDM
· Use the list of spectrum efficiencies in NR MCS table as starting point, and provide target constellation shape (including normalization) (1D-NUC, 2D-NUC, QAM-CS, etc) for each SE
· If multiple constellation shapes are provided for each SE, how to switch between them
· GS mapping details, such as bit to constellation point mapping and shape
· Relationship with other blocks (such as scrambling, interleaving). How to handle HARQ retransmission

Agreement
For link level simulation for modulation evaluation, companies are encouraged to evaluate with the following assumptions and should report the exact scheme evaluated.
· channel configuration, including Channel profiles,Tx/RX antenna settings
· For MIMO scenario: SU-MIMO or MU-MIMO, follow agenda item 11.2 for MIMO when available.
· Precoder assumption
· Close loop MIMO (reciprocal beamforming (e.g., SVD, SLR/RZF, etc.), codebook based)
· Realistic CSI/SRS/AP-SRS periodicity and delay, and SRS chanEst assumptions, 
· or genie beamforming
· Open loop MIMO
· Receiver assumption (for MIMO): LMMSE (baseline) for UL, rML or LMMSE for DL
· LLR demapper: Max-log (baseline) or Log-MAP
· Channel estimation: Realistic (baseline) or ideal
· Other assumptions: Channel coding NR-LDPC (baseline), PxSCH bandwidth, SCS, FD interleaver used or not, 5GNR BICM interleaver usage
· Note: For MIMO, SIMO, MISO and SISO are included when possible

Agreement
For 6GR constellation shaping evaluation for DFT-s-OFDM, and improved MCS table, the proposed scheme will be compared with non-shaping with NR MCS table. In addition to what has been agreed for CP-OFDM in earlier agreement, the evaluation and comparison should further consider at least the following:
· PAPR/CM of the resulting waveform
· EVM, MPR/A-MPR

Agreement
For the study of uniform 4096QAM for DL and uniform 1024QAM for UL, need to study performance (assuming realistic channel estimation, time/freq synchronization assumption, phase noise assumption, etc), complexity/power consumption, requirements, benefit/necessity under applicable scenarios, associated restrictions, and challenges (such as EVM requirement, PAPR increase, MPR or A-MPR increase under realistic PA model).
· FFS: How to involve RAN4 early
· FFS: Shaping of higher order modulation
· System level evaluation can be done after link level evaluation. 

[RAN1#123]
Agreement
For PS/GS fixed MCS performance reporting for 10% BLER (other target x% BLER can also be reported), adopt the following format for simulation as a starting point for result reporting.
	NR reference
	Scheme A (e.g, PS, 1D-NUC, 2D-NUC etc)

	SE
	(Mod order, coding rate)
	SE point specific parameters
	Baseline (uniform QAM) SNR to reach target BLER
	Gain/loss in dB wrt NR baseline at target BLER  x%

	SE x
	(modOrder, coding rate)
	…
	
	

	SE y
	(modOrder, coding rate)
	…
	
	

	SE z
	(modOrder, coding rate)
	…
	
	

	SE point independent assumptions
	Common assumptions for the scheme simulated, including channel type (AWGN, SISO, SIMO, MIMO) and antenna configuration, number of spatial layers, number of RB allocated, TB size, shaping algorithm used (including block length), freq domain interleaver applied or not, receiver assumption, precoding assumption, realistic channel estimation, etc


Note: For NR MCS reference, since NR has multiple MCS tables, it is not enough to provide the MCS index. Instead, need to provide the (modulation order, coding rate) pair for the simulated SE
Note: For SE point specific parameters:
· For GS, this can be a pointer to the constellation used for this SE point
· For PS, this can be a constellation size, coding rate and shaping parameter used for this SE point
Note: Other metrics (at least complexity) will be merged into the same table with other columns, if details of the metrics are agreeable.
Note: For AMC study, if possible, we can use the same table format
Agreement
On how to evaluate complexity, storage requirement, delay and parallelism/serialism for PS and GS compared with uniform QAM. 
· For PS
· The demapper complexity is compared with uniform QAM demapper complexity
· Can report the demapper complexity with PS and the demapper complexity of NR MCS with the same spectrum efficiency, and the ratio of the complexities
· Also report the number of spatial layers, dm-algorithm used and the receiver type (e.g., LMMSE or rML), and fixed point assumed or floating point assumed.
· The Distribution Matcher (DM)/Distribution De-Matcher (DDM) complexity and/or storage requirement as a function of the DM algorithm used (ESS, CCDM, etc), precision of fixed point implementation, block length, and the number of bit levels shaped per symbol
· For complexity, can report the complexity normalized by the number of information bits 
· As a reference, can also report the computation complexity of LDPC decoding with 10 iterations.
· For storage requirement, can report the overall storage needed for DM/DDM for supporting all MCS in the MCS table and all shaping related parameters
· DM and DDM complexity and storage will be counted separately
· The DM/DDM processing delay, parallelism/serialism, as a function of DM design and block length, and their impact to throughput
· For GS, 
· The demapper complexity is compared with uniform QAM demapper complexity
· Can report the ratio of GS demapper complexity over the uniform QAM demapper complexity
· Also report if 1D-NUC or 2D-NUC is used, # of spatial layers, and the receiver type (e.g., LMMSE or rML)
· Also need to report the assumption on complexity counting, e.g, fixed point assumed or floating point assumed
· The storage requirement for storing all the constellations corresponding to the MCS indices in the MCS table, as a function of precision of constellation point storage
· Processing delay and parallelism/serialism, if applicable, and their impact to throughput
Note: the complexity is represented by the numbers of comparison, addition/subtraction, and multiplication/division operations, normalized by the number of information bits.
Note: For complexity as a function of SE point, will add a column in the already agreed performance reporting table.
Note: For complexity/storage not as a function of SE point, will add a row in the already agreed performance reporting table.
Note: Spec impact will be separately evaluated, include BICM, scrambling, etc

Note: 
For 4K uniform QAM DL and 1K uniform QAM UL link level performance study, the following format can be used for performance reporting.
	(modOrder, coding rate*1024, SE)
	Assumed TX/RX EVM
	Channel 1
	Channel 2
	Channel 3

	
	
	SNR to achieve target BLER
	SNR to achieve target BLER
	SNR to achieve target BLER

	(10, 900.5, 8.7939) for DL evaluation
(8, 916.5, 7.1602) for UL evaluation
	Legacy EVM for 1K QAM for DL and 256QAM for UL respectively
	
	
	

	(10, 948, 9.2578) for DL evaluation
(8, 948, 7.4063) for UL evaluation
	Legacy EVM for 1K QAM for DL and 256 QAM for UL respectively
	
	
	

	SE1
	
	
	
	

	SE2
	
	
	
	

	SE3
	
	
	
	

	Other parameters
	
	
	
	


· For assumed TX/RX EVM, before we receive any concrete numbers from RAN4, companies can provide their assumptions. One example can be 6dB tighter than the EVM of 1K QAM for DL and 256QAM for UL.
· Other parameters include: Channel estimation assumption (genie or realistic), channel configurations (AWGN, SISO, SIMO, MIMO and TX/RX antenna configurations, channel types, number of spatial layers,), assumed residual freq offset range, number of allocated RBs, etc
· Two highest MCS points in DL 1K QAM and UL 256QAM in NR added in the table for comparison.
· This is preliminary result and not intended for TR

Note: For high order uniform QAM for DL 4K QAM and UL 1K QAM, to provide the UPT with the high order QAM (DL 4K QAM and UL 1K QAM) over the UPT without the high order QAM under the assumed deployment scenario.

Agreement
For PS/GS fixed MCS performance reporting for 10% BLER (other target x% BLER can also be reported), adopt the following format for simulation as a starting point for result reporting.
	NR reference
	Scheme A (e.g, PS, 1D-NUC, 2D-NUC etc)

	SE
	(Mod order, coding rate)
	SE point specific parameters
	Baseline (uniform QAM) SNR to reach target BLER
	Gain/loss in dB wrt NR baseline at target BLER  x%

	SE x
	(modOrder, coding rate)
	…
	
	

	SE y
	(modOrder, coding rate)
	…
	
	

	SE z
	(modOrder, coding rate)
	…
	
	

	SE point independent assumptions
	Common assumptions for the scheme simulated, including channel type (AWGN, SISO, SIMO, MIMO) and antenna configuration, number of spatial layers, number of RB allocated, TB size, shaping algorithm used (including block length), freq domain interleaver applied or not, receiver assumption, precoding assumption, realistic channel estimation, etc


Note: For NR MCS reference, since NR has multiple MCS tables, it is not enough to provide the MCS index. Instead, need to provide the (modulation order, coding rate) pair for the simulated SE
Note: For SE point specific parameters:
· For GS, this can be a pointer to the constellation used for this SE point
· For PS, this can be a constellation size, coding rate and shaping parameter used for this SE point
Note: Other metrics (at least complexity) will be merged into the same table with other columns, if details of the metrics are agreeable.
Note: For AMC study, if possible, we can use the same table format

Agreement 
To evaluate the proposal to allow a single spectrum efficiency point to be supported by multiple MCS entries (with different modulation order and coding rate combinations with uniform QAM or with different shaping parameters, coding rate, and constellation size combinations for PS and different coding rate and constellation combinations for GS). 
· When providing results, to provide the following information 
· Details on the design of MCS table with overlapping MCS entries and expected size of MCS table, including performance comparison of designs with the same expected size of MCS table
· Performance benefit under different channel and rank assumptions
· As baseline, provide performance with legacy MCS table up to 256 QAM 
· Can additionally provide performance with legacy MCS table up to 1K QAM
· For PS/GS, provide performance allowing each SE point to be mapped to one or more MCS entries
· For PS/GS, provide performance allowing each SE point to be mapped to only one MCS entry (from the set of one or more MCS entries)
· For uniform QAM, provide performance allowing each SE point to be mapped to one or more MCS entries
· MCS selection mechanism across multiple MCS corresponding to the same spectrum efficiency.
· If UE feedback is needed for gNB to select between multiple MCS entries corresponding to the same SE, provide details on what is to be fed back
· FFS: How different MPR for different modulation order is captured in the simulation for uplink
· FFS: How different EVM for different modulation order is captured in the simulation
· For the purpose of this study, the same set of SE points as in legacy uniform QAM table will be used as starting point.
· When reporting performance, also report other assumptions, including channel type (AWGN, SISO, SIMO, MIMO) and antenna configuration, number of spatial layers, number of RB allocated, TB size, shaping algorithm used (including block length), freq domain interleaver applied or not, receiver assumption, precoding assumption, realistic channel estimation, etc
· To propose how to align shaping parameters or how to align coding rate for facilitating comparison.

Agreement
For DFT-s-OFDM, further study how/whether Net Gain over uniform QAM can be achieved by PS/GS.


Energy efficiency
[RAN1#122bis]
Agreement
At least the following NR metrics,
· Network energy saving gain relative to baseline for BS
· UE energy saving gain relative to baseline for UE
· Impact to UPT (User-Perceived Throughput), if applicable,
as well as the metrics 
· Impact to latency, if applicable
· Impact to QoS/delay budget satisfaction rate, if applicable
are used for 6G energy efficiency evaluation.

Agreement
Apply the following evaluation methodology framework for Quantitative analysis,
· For NW unloaded/empty load case or UE idle/inactive mode:
· For energy saving: analytical calculation
· For performance impact: analytical calculation, LLS
· For loaded cases and connected-mode UEs
· For energy saving: SLS
· For performance impact: LLS, SLS

Agreement
For evaluation purposes, expand the existing BS power model reference configuration with a set for ~7 GHz operation with the following parameters:
	Property
	Configuration for Set 4 around 7 GHz

	Duplex
	TDD

	BW
	[100, 200, 400] MHz 

	SCS
	[30 kHz, 60 kHz]

	Number of TRP
	1

	Total number of DL TX RUs
	[128, 256]

	Total DL power level
	[56] dBm

	Total number of UL Rx RUs
	[128, 256]


Note: Bracketed values to be confirmed. Other values are not precluded.
The above configuration has no implication on supported BW, SCS for 6GR.

Agreement
Study whether/how to further update the BS model considering the following aspects, e.g.,
· Whether to downselect between Cat.1 and Cat. 2,
· Updates of parameter values (including defining a new Cat),
· Updates of power scaling, power states (including additional PSs)
· Etc.
Note: The defined BS power models does not preclude use case-specific enhancements regarding, e.g., multi-TRP, SBFD, multi-carrier etc

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.

Agreement
Study and evaluate on-demand and/or periodic SIB-1 transmission with respect to
· NW energy savings potential and UE power consumption impact,
· SIB-1 acquisition delay,
· NW and UE complexity,
· Coverage,
· Applicable deployment scenarios, e.g.,:
· Standalone cell/carrier,
· Multiple TRPs/cells/carriers.

Agreement
For 6GR energy efficiency evaluation purposes, reuse the existing UE power consumption model FR1 and FR2 reference configurations in TR 38.840 for operation up to around 7GHz and within 24.25 GHz – 52.6 GHz, respectively.
· Scaling rules can be updated, including additional rule(s) for scaling UE power consumption, and including around 7GHz specific update
· FFS: details.
· Power value and transition time update, if necessary, including around 7GHz specific update
· No implication on supported BW, SCS, modulation and antenna setting for 6GR
· Revisit if SCS for around 7GHz is different with respect to the reference configuration

Agreement
Study and evaluate DL WUS of OFDM based sequence and corresponding mechanisms for 6GR EE improvement, regarding at least the following aspects:
· Coverage target for DL WUS (e.g., same as PDCCH, common sync signal, or other)
· Measurements and/or synchronization.
· System overhead and network energy consumption/UE energy saving for UE operation with the DL WUS.
· RRC states
· Other functionalities

Agreement
For evaluation purposes, study extending NR UE power consumption scaling w.r.t. at least BW and/or antenna setting, considering at least the different characteristics in RF/BB power consumption and static/dynamic power consumption.

Agreement
For evaluation purposes, study extending NR UE power consumption model for UE operation with DL WUS of OFDM-based sequence, regarding the following aspects:
· Power state(s), sleep and non-sleep, and corresponding characteristics and power value(s)
· Transition energy and time for each of sleep state(s) 
· Companies to report the assumption(s) for achieving the proposed power value(s), e.g., time/frequency domain detection, noise figure assumption(s), synchronization assumption(s), BW/antenna assumption(s), etc.

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.

[RAN1#123]
Agreement
Add the following as one of reference configurations for BS power consumption
	
	Set 4 around 7** GHz

	Duplex
	TDD

	System BW
	400 MHz 

	SCS
	30 kHz

	Number of TRP
	1

	Total number of DL TX Rus
	256

	Total DL power level
	[62] dBm

	Total number of UL Rx Rus
	256

	**Pending agreement in 11.2 whether to evaluate 15 GHz.



Agreement
Include the following non-sleep states as 6G UE power consumption model.
· Other power state(s) is not precluded
· FFS: Configuration and relative power value(s) for EE processing in FR2 (including 24.25 GHz – 52.6 GHz)
· Note: Pending agreement in 11.2 whether to evaluate 15 GHz
	Power State
	Characteristics
	Relative Power in FR1 (including around 7GHz) 
	Relative Power in FR2 (including 24.25 GHz – 52.6 GHz)

	EE Processing
	Processing DL WUS of OFDM-based sequence(s) for at least wake-up indication and, if applicable, other 6GR signal(s) of OFDM-based sequence(s) for synchronization and/or measurement, in an energy efficient manner, based on the following configuration:
FR1 (including around 7GHz)
· 5 MHz BW, 1-RX / 2-RX for reception; FFS: Power values for 2-RX, i.e., X1, X2, X3
· Residue CFO up to [5] ppm and residue timing offset up to [2] us
· Noise Figure (NF) = 6GR UE NF
· Reception time up to one slot
· Note: Whether/how to scale power values for different reception time setting within one slot to be further discussed/decided
FR2 (including 24.25 GHz – 52.6 GHz)
· FFS
Note: No implication on which configuration(s) to be supported by 6GR

EE-processing can only be performed during a sleep state with additional relative power value added w.r.t. the sleep state and without triggering UE transition out of the sleep state. 

Additional energy overhead [15], in unit of (relative power x ms), is included for each time entering or leaving EE processing during ultra-deep/deep sleep. Ramp-up or ramp-down time for EE processing is [2] ms.
	

10 / X1 (during micro sleep)

12 / X2 (during light sleep)

15 / X3 (during other sleep)
	








FFS

	PDCCH-only
	No PDSCH and same-slot scheduling; this includes time for PDCCH decoding and any micro-sleep within the slot. 
	100
	
175

	SSB or 
CSI-RS proc.
	SSB can be used for fine time-frequency sync. and RSRP measurement of the serving/camping cell. TRS is the considered CSI-RS for sync. FFS the power scaling for processing other configurations of CSI-RS.
	100
	
175

	PDCCH + PDSCH
	PDCCH + PDSCH. ACK/NACK in long PUCCH is modeled by UL power state. 
	300
	350

	UL
	Long PUCCH or PUSCH or PRACH
FFS: Power values for more Tx power levels, i.e., X4, X5, X6, X7
	250 (0 dBm)
X4 (10 dBm)
X5 (15 dBm)
X6 (20 dBm)
700 (23 dBm)
X7 (26 dBm)
	350
(FFS Tx power level)




Agreement
Include the following sleep states for 6G UE power consumption model.
Note: Ultra Deep Sleep is not intended for connected mode
	Power State
	Characteristics
	Relative Power 

	Ultra Deep Sleep
	Time interval for the sleep should be larger than the total transition time entering and leaving this state. Accurate timing or frequency may not always be maintained. 
	0.05 + Y*

	Deep Sleep
	Time interval for the sleep should be larger than the total transition time entering and leaving this state. Accurate timing may not always be maintained. 
	1 + Y*
(Optional: 1)


	Light Sleep
	Time interval for the sleep should be larger than the total transition time entering and leaving this state. 
	20

	Micro sleep
	Immediate transition is assumed for power saving study purpose from or to a non-sleep state
	45

	* Y value equals to 0.1, if EE processing is assumed for the evaluation; zero, otherwise.



	Sleep type
	Additional transition energy:
(Relative power x  ms) 
	Total transition time** 

	Ultra deep sleep
	[40000]
	[1600] ms***

	Deep sleep 
	450
	20 ms***

	Light sleep 
	100
	6 ms

	Micro sleep 
		0	
	0 ms*

	*	Immediate transition is assumed for power saving study purpose from or to a non-sleep state
**              Ramp-up time is no less than half of the total transition time
***            Time for sync/re-sync is not included



Agreement
For evaluation purposes and relative comparison over different candidate energy saving schemes for 6GR, define the following baseline power saving configurations for UE for evaluation purpose for FR1 (including around 7GHz):
· 5G NR I-DRX (1.28s cycle) for idle mode
· Group paging rate (for a PO): TBD
· 5G NR C-DRX settings of (cycle, on-duration timer, inactivity timer) are assumed for the following 6GR traffic models for connected mode:
· VoIP: (40 ms, 8 ms, 10 ms)
· FTP3: (160 ms, 8 ms, 100 ms)
· Instant message: (320 ms, 8 ms, 100 ms)
· XR: (16 ms, 10 ms, 4 ms) 
· Companies can evaluate and report other traffic(s) and/or configuration(s) with justification 
Note: The corresponding evaluation is not intended for energy efficiency comparison with 5G/NR.

Agreement
Total DL power level for Set 4 is 56 dBm.
The following relative power levels applies to Set 4 for a CAT 1 BS and a CAT 2 BS:
	Power state
	Set 4

	
	CAT 1 BS
	CAT 2 BS

	Deep sleep
	1
	1

	Light sleep
	31
	3.1

	Micro sleep
	85
	7.3

	Active DL
	530
	67

	Active UL
	175
	10



Agreement
For the UE power model, assume: 
· : The ratio of active bandwidth to the bandwidth of reference configuration ()
· : The ratio of the maximum schedulable PDSCH throughput w.r.t. that of current active bandwidth, 
· FFS: How the maximum schedulable PDSCH throughput ratio  is ensured by NW
· Companies to report the assumed technique to achieve the reduction in the maximum schedulable PDSCH throughput. Current techniques include at least: reduced scheduled maximum bandwidth, reduced scheduled maximum rank, and reduced scheduled duty cycle.
· No antenna adaptation is assumed simultaneously
· For evaluation purpose, 
· Company to report  value for the evaluation
·  is another relaxed adaptation delay. Company to report  value for the evaluation.
· The adaptation delay is applied when adapting  and/or 
· Companies to report  from one of the two options:
· Option 1:  for Maximum BW (MaxBW) assumed for the evaluation 
· Option 2: 
· Note: No implication on which configuration(s) and what adaptation(s) to be supported by 6GR

Include the following scaling for DL bandwidth adaptation for 6GR UE power consumption model:
· For PDCCH+PDSCH:
	
	
	Scaling factor when 
adaptation delay  is assumed
	Scaling factor 
when adaptation delay  is assumed

	5%
	1
	X01
	X11 

	20%
	1
	X02
	X12 +

	100%
	{1, 1/2}
	1
	1

	200%
	[bookmark: OLE_LINK3]{1, 1/2}
	{X03, Y03}
	{X13, Y13} + 

	400%
	{1, 1/2, 1/4}
	{X04, Y04, Z04}



· For PDCCH-only: 
	
	
	Scaling factor 
when adaptation delay  is assumed
	Scaling factor 
when adaptation delay  is assumed

	5%
	1
	X21
	X31 

	20%
	1
	X22
	X32 +

	100%
	1
	1
	1

	200%
	{1, 1/2}
	{X23, Y23}
	{X33, Y33} + 

	400%
	{1, 1/2, 1/4}
	{X24, Y24, Z24}



· Other DL signal/channel processing:
	
	Scaling factor 
when adaptation delay  is assumed
	Scaling factor 
when adaptation delay  is assumed

	5%
	X41
	X51 

	20%
	X42
	X52 +

	100%
	1
	1

	200%
	X43
	X53 + 

	400%
	X44



· Not applicable to sleep states and EE processing state
· Further consolidate the table for cases of a same scaling factor
· FFS: Scaling factor for other value(s) of 

For UL bandwidth adaptation,
· No scaling for FR1 and around 7GHz
· In case scaling is needed for FR2 (including 24.25 GHz – 52.6 GHz), companies can report the assumed scaling factor
Note: The term “bandwidth” used here is reusing the definition as 5GNR, which will be updated according to 6GR discussion
Note: All columns and rows of the above tables will be further checked, and corresponding values will be checked and confirmed/extended.


AI/ML in 6GR interface
[RAN1#122bis]
Observation
For 6GR AI/ML use cases identification/categorization, [24 sources] provided preliminary simulation results and analysis on low overhead CSI-RS or CSI prediction with AI/ML.
· [23 sources] provided preliminary simulation results and analysis on frequency and/or spatial domain CSI prediction with sparse/low overhead CSI-RS with AI/ML. Detailed evaluation assumptions (model input/output/label/benchmark/KPI/ training type) and initial analysis can be found in Table A.
· [6 sources] provided preliminary simulation results (or by citing to NR study for CSI time domain prediction) and analysis on CSI time domain prediction with AI/ML wherein [3 sources] assumed Rel-19 CSI prediction while [3 sources] assumed differently. Detailed evaluation assumptions (model input/output/label/benchmark/KPI training type) and initial analysis can be found in Table B.
· [4 sources] provided preliminary simulation results and analysis on CSI prediction cross carrier/band/frequency block with AI/ML. Detailed evaluation assumptions (model input/output/label/benchmark/KPI/training type) and initial analysis can be found in Table B.
· [2 sources] provided preliminary simulation results and analysis on CSI prediction across analog beams with AI/ML. Detailed evaluation assumptions (model input/output/label/benchmark/KPI training type) and initial analysis can be found in Table B.
· [ 1source] provided preliminary simulation results and analysis on, CSI prediction with linear projection as pre-processing. Detailed evaluation assumptions (model input/output/label/benchmark/KPI training type) and initial analysis can be found in Table B. 
· and time domain CSI prediction combining CSI-RS and DMRS measurements (MediaTek). 
Note: whether/how to capture the observation in the TR is a separate discussion.

Table A
	Sub-use case
	Sub-Case A: Frequency and/or spatial domain CSI prediction with sparse/low overhead CSI-RS with AI/ML

	Reported 
companies
	(23) Ericsson1, ZTE2, vivo3, OPPO, Xiaomi, CMCC, Huawei4, Samsung, Fujitsu, Apple, Qualcomm5, Kyocera6, Nokia7, {Spreadtrum, UNISOC}8, Interdigital9, Lenovo, LGE10, DoCoMo11, CEWiT, IITM, IIT Kanpur, Tejas, {CATT, CICTCI}12

	Model input
(for decoder of 2-sided model, when applicable)
	1. Measurement of channel with sparse/low overhead CSI-RS (majority)
1a. Additional long-term multi-path power/angle/delay info information as assistance information4
2. Reported CSI for NW-sided model3,4,5

	Model output
(for decoder of 2-sided model, when applicable)
	1. Full channel matrix (majority)
2. Eigenvector 3 for NW-sided model
3. Channel matrix/eigenvector with different/targeted antenna on/off patterns3, 12

	Label
	1. Estimated/ideal channel matrix based on full CSI-RS density(majority)
2. Ideal precoding matrix with full dimension3 
3. Estimated/ideal channel matrix/eigenvector with different/targeted antenna on/off patterns3, 12

	Training types 
	Offline training(majority)
Online finetuning for UE-sided model (for NW-sided model + UE sided model without training collaboration)4 

	KPI
	NMSE, SGCS, throughput, ratio of CSI-RS overhead

	Benchmark
	1. non-AI based on full CSI-RS
2. non-AI based on sparse CSI-RS

	Model location for inference
	UE-sided model 
NW-sided model2,3, 4,5,6
Two-sided model3
NW-sided model + UE-sided model without training collaboration4

	Collaboration/interaction between UE and NW
	As UE-sided model in NR
As NW-sided model in NR
As two-sided model for CSI compression4 in NR

	Potential spec impact
	1.Sparse CSI-RS design and corresponding feedback (especially for NW-sided model)
2. Signalling/ procedure related to LCM 
3. Inter-vendor collaboration for two-sided model, when applicable



Table B
	Sub-use case
	Sub-Case B:
CSI time domain prediction (as Rel-19 CSI prediction or extension)
	Sub-case C: 
CSI prediction cross carrier/band/frequency band 
	Sub-Case D:
CSI prediction across analog beams
	Sub-Case E:
prediction with linear projection as pre-processing

	Reported
Companies
	(6) Ericsson2, BJTU, Samsung, MediaTek3, LGE, vivo1
	(4) Samsung, Apple, LGE, DoCoMo1
	(2) Samsung, vivo1
	(1) Huawei

	Model input
	1. Channel matrix over K CSI-RS occasions 
2. Measurements of interference over K CSI-RS occasions1 
3. Channel matrix over K CSI-RS occasions with >20ms periodicity3 
4 Channel matrix with one P CSI-RS with 20ms periodicity and K-1 AP CSI-RS2 
	Channel matrix of carrier/band/frequency block A
	Channel matrix of Set B of beams
	K past CSI information after linear projecting 

	Model output
	1. Channel matrix of future instances
2. Interference in future instances1
	Channel matrix of carrier/band/frequency block B
	Channel matrix of Set A of beams
	Predicted CSI information after linear projecting at a future time instance

	Label
	Measurement in future time occasions.

	Channel matrix of carrier/band/frequency block B
	Channel matrix of Set A of beams
	Ground-truth  CSI information after linear projecting, based on the measurement at the future time instance 

	Training types assumption
	offline training
	offline training
	offline training
	Online finetuning

	KPI
	NMSE, SGCS, throughput, [ratio of CSI-RS overhead]
	SGCS, NMSE, throughput, ratio of CSI-RS overhead 
	SGCS, NMSE, throughput, ratio of CSI-RS overhead
	SGCS

	Benchmark
	
	1.Ground truth of target frequency block
2. Sample and hold 
	Ground truth of Set A of beams
	1.Non-AI based CSI prediction 
2.AI-based CSI prediction based on CSI information without linear projection

	Model location for inference
	UE-sided model
NW-sided model1
	UE-sided model
NW-sided model1
	UE-sided model
NW-sided model1
Two-sided model1
	UE-sided model

	Collaboration/interaction between UE and NW
	As UE-sided model in NR
As NW-sided model in NR1
	As UE-sided model in NR

	As UE-sided model in NR

	Similar to UE-sided model in NR

	Potential spec impact
	1. As AI based CSI prediction in NR 
2. Reporting content, signalling and procedure for LCM for extension cases1
	1. Cross carrier/frequency switching procedure enhancement based on predicted CSI
2. signalling/ procedure related to LCM
	1.CSI-RS configuration for predicted beams
2. signalling/ procedure related to LCM
	Signaling/ procedure related to LCM considering online finetuning



Observation
For 6GR AI/ML use cases identification/categorization, [23 sources] provided preliminary simulation results and analysis on low overhead DMRS with AI/ML receiver.
· [22 sources] provided preliminary simulation results and analysis on sparse orthogonal DMRS in frequency and/or time domain with AI/ML receiver. 
· [11 sources] provided preliminary simulation results and analysis on superimposed pilot with AI/ML receiver. 
· [5 sources] provided preliminary simulation results and analysis on DMRS free with AI/ML receiver. 
· Detailed evaluation assumptions (model input/output/label/benchmark/KPI/ training type) and initial analysis can be found in Table C. 
Note: whether/how to capture the observation in the TR is a separate discussion.
Table for detailed assumptions of each category will be added.


Table C, For low overhead DMRS with AI/ML receiver
	Sub-use case
	Sub-case A: 
Sparse orthogonal DMRS in frequency and/or time domain
	Sub-case B:
Superimposed pilot
	Sub-case C: 
DMRS free

	Reported companies
	(23) Nokia1, Futurewei2, Ericsson3, ZTE4, {Spreadtrum, UNISOC}5, Interdigial6, vivo7, xiaomi8, CMCC9, {CATT, CICTCI}10, Fujitsu11, Apple12, Samsung13, Kyocera14, Lenovo15, Huawei16, Qualcomm 17, Ofinno18, NVIDIA19, MediaTek20, Lekha21, LGE22, DocoMo23
	(12) vivo 1, CMCC2, ZTE3, Lenovo4, Huawei5, OPPO6, NVIDIA7, LGE8，Xiaomi9 , InterDigital10 , DocoMo11 Kyocera12
	(5) InterDigital1, Huawei2, NVIDIA3, MediaTek4, Lenovo5

	Model input
	1. Received signal/estimated channel at DMRS and received signal on data 1,13, 22,15,3,17,10,4, 20,6,18,23
 1a. additionally noise variance 1,13

2. Received signal/estimated channel at DMRS2,7, 8,11,12,13,16,5,23

	1. Received signal and DMRS sequence (superimposed signal) (Majority)
2. Estimated channel (in delay doppler domain) from the received signal of target REs (superimposed signal) 1

For Tx side of two-sided model: modulated symbols and DMRS symbol5
	Received signal 

For Tx side of two-sided model: coded bit2,5

	Model output
	1. Estimated channel at target data and/or DMRS REs2,4,5,7,8,9,11, 12, 13,16,17,18,19,21,22,23
 1a. Estimated noise variance 12
2. LLRs1,2,3, 4, 6,10, 13,15,19,20, 22
3. Filtering coefficients for channel estimation 7
	1. Estimated channel at target data REs1,3,4,5,6,8
2.LLR2,3, 5,6,7,8,11,12
3.Estimated modulation symbols9

For Tx side of two-sided model: superimposed signal5
	1.LLR (majority)
2.Estimated channel2

For Tx side of two-sided model: modulated data symbols 5,2

	Label
	1. Ideal channel information 2,5,7,8,9,11,12,13,15,16,17,18,22,23
2. Known sequence/data1,2,3, 4,10, 13,15,16,20,22
3. Label free (unsupervised)6, 21 
4. Estimated channel using legacy DMRS pattern with legacy receiver8
5.  Estimated channel of adjacent RE (self-supervised)13
	1. Known sequence/data 2,3,11,12
2. Ideal channel information1,8
3.Transmitted modulation symbols9

	1. Known sequence/data
2 ideal channel information2
3. Label free1

	Training types assumption
	offline training

	offline training

	offline training

	KPI
	MSE, BLER, throughput
	MSE, BLER, throughput
	MSE, BLER, throughput

	Benchmark
	With ideal channel information
With conventional receiver with sparse or legacy DMRS
	With ideal channel informal
With conventional receiver with legacy DMRS overhead
	With ideal channel information
With conventional receiver with legacy DMRS overhead

	Model location for inference
	UE-sided model for DL or NW-sided model for UL

	UE-sided model for DL
NW-sided model for UL
Two-sided model5
	UE-sided model for DL1 
NW-sided model for UL3,4
Two-sided model2,5

	Collaboration/interaction between UE and NW
	Similar to UE-sided or NW-sided model as NR
	Similar to UE-sided or NW-sided model as NR
Similar to two-sided model as NR
	Similar to UE-sided model as NR
Similar to NW-sided model as NR
Similar to two-sided model as NR

	Potential spec impact
	1. DMRS design
2. RAN 4: Demod requirement 
3. Signalling/ procedure related to LCM for UE and/or NW sided model
Etc.

	1. DMRS design
2. RAN 4: Demod requirement 
3. Signalling/ procedure related to LCM for UE and/or NW sided model or two-sided model (including inter-vendor calibration), when applicable
Etc.
	1. RAN 4: Demod requirement 
2. Signalling/ procedure related to LCM for UE and/or NW sided model or two-sided model (including inter-vendor calibration), when applicable
3. Constellation design and related signalling/procedure
Etc.



Observation
For 6GR AI/ML use cases identification/categorization, [13 sources] provided preliminary simulation results and analysis on CSI compression and feedback.
· [10 sources] provided preliminary simulation results and analysis on CSI compression with joint source and channel coding (JSCC) 
· [11 sources] provided preliminary simulation results and analysis on CSI compression with joint source, channel coding and modulation (JSCM)
· [2 sources] provided preliminary simulation results and analysis on CSI feedback with downloadable basis/codebook.
· [3 sources] provided preliminary simulation results (or cite to NR AI/ML for CSI compression simulation results) and analysis on CSI reconstruction with CSI feedback with SRS (assuming separate source and channel coding).
· Detailed evaluation assumptions (model input/output/label/KPI/benchmark) and initial analysis can be found in in Table D.
Note: whether/how to capture the observation in the TR is a separate discussion.

Table D
	Sub-use case
	Sub-case A: 
CSI compression with JSCC
	Sub-case B:
CSI compression with JSCM 
	Sub-case C: 
DLable basis/codebook
	Sub-case D:
CSI reconstruction with CSI feedback with SRS
(assuming SSCC)

	Reported companies
	(10) ZTE1, Samsung2, vivo3, {Pengcheng, ZGC}, Lenovo, OPPO, MediaTek4, Fujitsu, BJTU5, {BUPT, ZGC}6
	(11) BJTU1, Samsung2, OPPO3,{Pengcheng, ZGC}4,vivo, CMCC, ZTE, {BUPT, ZGC}7, Fujitsu8, Apple, Lenovo
	(2) ZTE1, Samsung
	(3) Qualcomm, vivo, Samsung

	Model input
of decoder or model output of encoder, when applicable
	1. Compressed CSI bits 
1a. additionally estimated channel based on SRS2,3
1b. (for training),  assuming the model input via error bits caused by in UL transmission after legacy channel decoding4 
	1. Compressed CSI complex values via UE-sided model
2. Compressed CSI complex values via a projection matrix1,2,3
3. Received signal at sparse CSI-RS and CSI-RS sequence 1,4

	1.Amplitudes and phases obtained by a look up table based on feedback CSI bits
2. Selected basis1
	1. Compressed CSI bits
2. Estimated channel based on SRS

	Model output of decoder or model input of encoder, when applicable
	1. (Reconstructed) Eigenvectors
2. (Reconstructed) Explicit H1,2,3,4
	1. (Reconstructed) Eigenvectors
2. (Reconstructed) Explicit H2
	Reconstructed Eigenvectors

	(Reconstructed) Eigenvectors

	Label
	1.Eigenvectors
2.Explicit H1,2,3,4
	1.Eigenvectors
2.Explicit H2
	Eigenvectors

	 Eigenvectors

	Training types
	Offline training
	Offline training
	Offline training
	Offline training

	KPI
	SGCS, NMSE, SE,
UE complexity
	SGCS, NMSE, SE,
UE complexity
	UPT vs overhead
	SGCS, UPT

	Benchmark
	eType II
NR separate source and channel coding
	eType II
NR separate source and channel coding
JSCM with two-sided model1,2,3
	eType II
	eType II
NR AI/ML CSI compression without SRS
SRS without CSI feedback

	Model location for inference
	Two-sided model
	Two-sided model
NW-sided model1,2,3
	NW-sided model
	Two-sided model

	Collaboration/interaction between UE and NW
	Similar to two-sided model in NR 

	Similar to two-sided model in NR 

For NW-sided model: 
no collaboration or Similar to NW-sided model in NR 
	No collaboration
or Similar to NW-sided model in NR 
	Similar to two-sided model in NR 


	Potential specification impact
	1. Necessary signalling/ procedure to support JSCC
2. Signalling/ procedure related to LCM for two-sided model including inter-vendor collaboration 
	1. Necessary signalling/ procedure to support JSCM
2. Projection matrix design for NW-sided model, when applicable
3. Signalling/ procedure related to LCM with NW-sided model or two-sided model including inter-vendor collaboration, when applicable
4. RAN4 requirements, e.g., EVM
	1. Downloadable basis/codebook related signalling/ procedure
2. Signalling/ procedure related to LCM with NW-sided model
	1. Necessary signaling/procedure to support lower overhead and/or simpler CSI feedback
2. Signalling/ procedure related to LCM for two-sided model including inter-vendor collaboration



Observation
For 6GR AI/ML use cases identification/categorization, [5 sources] provided preliminary simulation results and analysis on (de)modulation.
· [5 sources] provided preliminary simulation results and analysis on modulation constellation design with the help of AI, and with non-AI or AI receiver.
· [3 sources] provided preliminary simulation results and analysis on AI-based modulation and precoding with two-sided model.
· Detailed evaluation assumptions (model input/output/label/KPI/benchmark) and initial analysis can be found in Table F.
Note: whether/how to capture the observation in the TR is a separate discussion.

Table F For (de)modulation
	Sub-use case
	Sub-use case A:
AI-based (de)modulation 
	Sub-use case B:
AI-based modulation and precoding

	Reported companies
	(5)ZTE1, OPPO2, vivo3, Lenovo4, Xiaomi5
	(3) ZTE, OPPO, Lenovo

	Model input 
	For constellation design
1. Coded bits 1,2,3,4,5
2. Channel characterization and modulation order4 

For AI receiver
1.Received signal2,3,4
	Encoder: Coded bits
Decoder: Estimated symbols 

	Model output
	For constellation design
1. Learned constellation 1,2,3,45
2. Probability of constellation points 4

For receiver
1. LLR2,3,4
	Encoder: modulated symbols after layer mapping
Decoder: Soft LLR

	Label
	Known coded bits
	 Known coded bits

	Training types
	Offline training

	 Offline training   

	KPI
	BLER
	BLER

	Benchmark
	Uniform QAM with legacy receiver
	Uniform QAM with legacy receiver and NR layer mapping

	Model location for inference
	1.NA (AI for constellation design with legacy receiver) 1,2,3,4,5
2.Receiver-sided model2,3,4
	 Two-sided model

	Collaboration/interaction between UE and NW
	NA
or
Similar to NW-sided model or UE-sided model in NR
	Similar to two-sided model in NR

	Potential specification impact
	1. Constellation design and related signaling/procedure 
2. Signaling/ procedure related to LCM for NW-sided model or UE-sided model
3. RAN4 requirements, e.g., EVM
	1. Modulation design and layer mapping design
2. Signaling/ procedure related to LCM for two-sided model including inter-vendor collaboration
3. RAN4 requirements, e.g., EVM



Observation
For 6GR AI/ML use cases identification/categorization, [5 sources] provided preliminary simulation results and analysis on AI-based none-linearity handling at transmitter or receiver. 
· [5 sources] provided preliminary simulation results and analysis on AI-based DPoD/None-linearity compensation at receiver.
· [2 sources] provided preliminary simulation results and analysis on AI-based DPD at transmitter.
· Detailed evaluation assumptions (model input/output/label/KPI/benchmark) and initial analysis can be found in Table G.
Note: whether/how to capture the observation in the TR is a separate discussion.
	Sub-use case
	Sub-use case A:
AI-based DPoD/None-linearity compensation
	Sub-use case B:
AI-based DPD 

	Reported companies
	(5) Samsung1, Ericsson2, OPPO3, vivo4, Huawei5
	(2) vivo2, Huawei1

	Model input
	1. Received signal1,3,4,5
	Time domain samples before pre-distortion

	Model output
	1. Compensated signal in time domain1,2,4,5
2. Soft bits2,3

	Time domain samples after pre-distortion

	Label
	1. DMRS1
2. Known bit sequence2,3,4
3. time domain samples from known sequence5
	Time domain samples

	Training types
	Online training/finetune1
Offline training
	Offline training
Online training/finetune2

	KPI
	BLER, MPR, EVM, throughput
	BLER, EVM, MPR

	Benchmark
	Without compensation
	No DPD

	Model location for inference
	NW-sided model
	UE-sided model

	Collaboration/interaction between UE and NW
	Similar to NW-sided model as NR
	Similar to UE-sided model as NR

	Potential specification impact
	1. RAN 4 requirements, e.g. EVM
2. DMRS/Sequence design/selection, Tx power determination
3. Signaling/ procedure related to LCM for NW-sided model 
	1. RAN4 requirements, e.g. EVM
2. Tx power determination
3. Signaling/ procedure related to LCM for UE-sided model 



Observation
For 6GR AI/ML use cases identification/categorization, [4 sources] provided preliminary simulation results and analysis on low overhead SRS with AI/ML 
[1 source] provided preliminary simulation results and initial analysis on low PAPR SRS sequence design with help of AI/ML 
Detailed evaluation assumptions (model input/output/label/KPI/benchmark) and analysis in Table I.
Note: whether/how to capture the observation in the TR is a separate discussion.

Table I SRS with AI/ML
	Use case
	Low overhead SRS with AI/ML
	Low PAPR SRS sequence design

	Reported companies
	(4) {Spreadtrum, UNISOC}, vivo, Huawei, Kyocera
	(1) vivo

	Model input
	Measurement of channel with low overhead SRS of frequency/temporal domain
	Sequence index 

	Model output 
	Estimated channel
	Learn sequences 

	Label
	Ideal channel information
	Label free

	Training types
	Offline training
	Offline training

	KPI
	SCGS, throughput
	PAPR, SGCS, Cross-correlation between SRS sequences

	Benchmark
	With legacy SRS
With ideal channel information
	Legacy SRS sequence

	Model location for inference
	NW-sided model
	NW-sided model
or 
Without model for inference

	Collaboration/interaction between UE and NW
	Similar to NW-sided model in NR
	No collaboration for no model
Similar to NW-sided model in NR

	Potential specification impact
	1.Sparse SRS design 
2. Signalling/ procedure related to LCM for NW-sided model
	1. SRS design
2. Signaling/procedure related to DLable/ULable SRS sequence, when applicable
3. Signalling/ procedure related to LCM for NW-sided model, when applicable



Observation
For 6GR AI/ML use cases identification/categorization, [3 sources] provided preliminary simulation results and analysis on AI-enabled UL precoder indication with detailed evaluation assumptions (model input/output/label/KPI/benchmark) and initial analysis can be found in Table H.
Note: whether/how to capture the observation in the TR is a separate discussion.

Table H AI-enabled UL precoder indication
	Use case
	AI-enabled UL precoder indication

	Reported companies
	(3) vivo1, Fujitsu2, Samsung3

	Model input
of decoder or model output of encoder
	UL precoder indicator/compressed UL precoder

	Model output of decoder or model input of encoder
	(Reconstructed) eigenvectors of UL channel

	Label
	Estimated eigenvectors of UL channel based on SRS measurement

	Training types
	offline training
online finetune1

	KPI
	SCGS, BLER

	Benchmark
	NR TPMI codebook

	Model location for inference
	No model for inference 1,3
Two-sided model1,2

	Collaboration/interaction between UE and NW
	Similar to one-sided model in NR 1,3 
Similar as two-sided model in NR1,2

	Potential specification impact
	1.The signaling/procedure related to the download/upload of UL codebooks/compressed UL precoder
2. LCM procedure to facilitate the training of the downloadable/uploadable UL codebooks when no model for inference, 1,3
3. Signalling/ procedure related to LCM for for two-sided model including inter-vendor collaboration, when applicable1,2



Observation
For 6GR AI/ML use cases identification/categorization, [3 sources] provided preliminary simulation results and analysis on AI/ML based waveform for PAPR reduction with detailed evaluation assumptions (model input/output/label/KPI/benchmark) and initial analysis in Table J.
Note: whether/how to capture the observation in the TR is a separate discussion.

Table J AI/ML based waveform for PAPR reduction
	Use case
	AI/ML based waveform for PAPR reduction

	Reported companies
	(3) vivo1, Samsung2, Huawei3

	Model input 
	Symbols in frequency domain

	Model output 
	For model output of encoder for UE-sided/NW-part of two-sided model: transformed/precoded symbols in frequency domain
For output of decoder for NW-part of two-sided model: 
1. LLR1,3 
2. Symbols in frequency domain2

	Label
	Label free2,3
Known bit sequences or its LLR1,3

	Training types
	offline training

	KPI
	BLER, CCDF of PAPR(UL), throughput (DL)

	Benchmark
	DFT-s-OFDM

	Model location for inference
	Two-sided model
UE-sided model (for frequency domain shaping)1

	Collaboration/interaction between UE and NW
	Similar to two-sided model in NR 
No collaboration for UE-sided model1

	Potential specification impact
	1. Signaling/ procedure related to LCM for two-sided model including inter-vendor collaboration, when applicable
2. Signaling/ procedure related to LCM for UE-sided model 1
3. Related RAN4 requirements



Observation
For 6GR AI/ML use cases identification/categorization, [2 sources] provided preliminary simulation results and analysis on AI/ML based HARQ-ACK feedback with detailed evaluation assumptions (model input/output/label/KPI/benchmark) and initial analysis in Table K.
Note: whether/how to capture the observation in the TR is a separate discussion.

Table K. AI/ML based HARQ-ACK feedback
	Use case
	AI/ML based HARQ-ACK feedback 

	Reported companies
	(3) Qualcomm, vivo

	Model input
	HARQ ACK/NACK bit sequence 

	Model output
	Learned sequences/modulated symbols

	Label
	HARQ-ACK/NACK bit sequence 

	Training types
	Offline training

	KPI
	BLER

	Benchmark
	NR RM code for up to 11bits with Maximum Likelihood (ML) receiver

	Model location for inference
	No model for inference

	Collaboration/interaction between UE and NW
	No collaboration 


	Potential specification impact
	1.Learned sequence/modulated symbols design
2.Downloadable sequence/modulated symbols related signalling/ procedure for HARQ-ACK
3. Related RAN4 requirements



Observation
For 6GR AI/ML related service, for 6GR AI/ML use cases identification/categorization, [2 sources] provided preliminary simulation results and analysis on improved scheduling/HARQ for token traffic 
Detailed evaluation assumptions (model input/output/label/KPI/benchmark) and initial analysis in Table L.
Note: whether/how to capture the observation in the TR is a separate discussion.

Table L for improved scheduling/HARQ for token traffic
	Use case
	Improved scheduling/HARQ for token traffic

	Reported companies
	(2) Huawei1, OPPO2

	Model input
	Tokenizer model:
• Input: Raw data (e.g., image/video/audio, etc.)
De-tokenizer model: 
• Input: Tokens 

	Model output
	Tokenizer model:
• Output: Tokens (e.g., tokenized image/video/audio)
De-tokenizer model: 
• Output: Inference results for downstream tasks/Raw data (e.g., image/video/audio, etc.) 

	Label
	Training at OTT, transparent to RAN1,2

	Training types
	Offline training at OTT, transparent to RAN

	KPI
	Supported number of UEs, achievable throughput 

	Benchmark
	NR scheduling/HARQ mechanism without knowledge of Token traffic

	Model location for inference
	The tokenizer model is at UE or NW/OTT server (e.g., an encoder).
The de-tokenizer model is at NW/OTT server or UE (e.g., a decoder).

	Collaboration/interaction between UE and NW
	NA

	Potential specification impact
	• Service awareness in RAN
• Token error identification, new scheduling and HARQ



Observation
For 6GR AI/ML use cases identification/categorization, [13 sources] provided preliminary simulation results and analysis on AI/ML for beam management and extension.
· [7 sources] provided preliminary simulation for DL Tx beam management and analysis on inter-cell/inter-TRP/M-TRP DL Tx beam prediction and management.
·  Besides, [5 sources] citing to NR study for DL Tx beam management and analysis on inter-cell/inter-TRP/M-TRP DL Tx beam prediction and management.
· [3 sources] provided preliminary simulation results and analysis on cross frequency DL Tx beam prediction.
· [2 sources] provided preliminary simulation results and analysis on Tx-Rx beam pair prediction. 
· [2 sources] provided preliminary simulation results for beam management and analysis on beam prediction for initial access. 
· Besides, [5 sources] citing to NR study for beam management and analysis on beam prediction for initial access.
· [1 source] provided preliminary simulation results and analysis on DL Tx beam prediction for spatial and/or temporal domain with additional local UE information.  
· [1 source] provided preliminary simulation results and analysis on reinforcement learning-based approach beam selection 
· Detailed evaluation assumptions (model input/output/label/KPI/benchmark) and initial analysis can be found in in Table E.
Note: whether/how to capture the observation in the TR is a separate discussion.

able E-1 AI/ML for beam management and extension
	Sub-use case
	Sub-case A: 
Inter-Cell/M-TRP DL Tx beam prediction and management
	Sub-Case B:
Cross frequency DL Tx beam prediction
	Sub-Case C:
Tx-Rx beam pair prediction
	Sub-Case D:
Beam prediction for initial access
	Sub-Case E:
DL Tx beam prediction for spatial and/or temporal domain with additional local UE information 
	Sub-Case F:
reinforcement learning-based approach beam selection 


	Reported companies
	(7) Nokia, ZTE, xiaomi, CEWiT, DoCoMo, , Lenovo, BJTU
(5) Qualcomm, Samsung, LGE, NVIDA, CEWiT (citing to NR study)
	(3) Futurewei1, xiaomi2, Apple3
	(2) Ericsson, Nokia
	(2) Huawei, vivo
(5) Qualcomm, Samsung, LGE, ZTE, Apple (citing to NR study)
	(1) Huawei
	(1) Nokia

	Model input
	Measurements from Set B of one or more TRPs/Cells 
	Measurements in frequency A 
	Measurements from Set B DL Tx-Rx beam pairs.
	Measurements from Set B of SSB
	Measurements from Set B 
And additional local UE information (moving direction and speed) as UE side model input 
	Measurements from a set of DL Tx beam scheduling stats (at the NW), Cross corelation among DL Tx beams 


	Model output
	Predicted best beam information and/or predicted measurements from Set A of target cell/TRP(s) [of current or future time instance]
	Predicted cell/beam related information of frequency B
[of current or future time instance]
	Predicted best DL Tx-Rx beam pairs information from Set A DL Tx-Rx pairs.
	Predicted best DL Tx beam information (and/or predicted measurements from Set A [of current or future time instance]
	Predicted Best beam indexes (probability of each Tx beam in Set A to be the Top-1 Tx beam) and/or Predicted measurements from Set A [of current or future time instance]
	Selected beam index for scheduling UE(s)

	Label
	Measurements [or Top beams] of Set A of target cell/TRP(s)
	Measurements on cell(s)/beam(s) of frequency B
	Measurements [or Top beams pairs] of Set A Tx-Rx pair
	Measurements [or Top beams] of Set A
	Measurements [or Top beams] of Set A
	label-free (online learning) 

	Training types assumption
	offline training
	offline training
	offline training
	offline training
	offline training;
online finetuning 
(for UE side model)
	Online learning 

	KPI
	Prediction cell/beam/measurement accuracy,
Throughput,
RS overhead reduction
	Prediction beam/measurement accuracy,
 RS overhead reduction
	Prediction beam/measurement accuracy,  
RS overhead reduction
	Prediction beam accuracy
	Prediction beam/measurement accuracy

	Throughput, End to end packet latency

	Benchmark
	Based on Set A
Based on Set B
	Measurements on cell(s)/beam(s) of frequency B
	Based on Set A
Based on Set B
	Based on Set A
Based on Set B
	NR beam prediction with AI/ML
	Beam with largest RSRP (from the set) consider as the scheduling beam 

	Model location for inference
	UE-sided model or NW-sided model
	UE-sided model or NW-sided model
	UE-sided model
	UE-sided model or NW-sided model
	NW-sided model + UE-sided model without training collaboration
	NW-sided model

	Collaboration/interaction between UE and NW
	As UE-sided or NW-sided model in NR
	As UE-sided or NW-sided model in NR
	As UE-sided model in NR
	Similar to UE-sided or NW-sided model in NR
	As UE-sided or NW-sided model in NR
	No collaboration

	Potential spec impact
	1. Inter-Cell/M-TRP beam prediction related singling/procedure
2. Signalling/ procedure related to LCM for NW-sided model or UE-sided model
	1. Cross frequency DL Tx beam prediction related signalling /procedure 
2. Signalling/ procedure related to LCM for NW-sided model or UE-sided model
	1.Signalling/ procedure related to LCM for UE-sided model
	1. Initial access related to beam prediction 
2. Signalling/ procedure related to LCM for NW-sided model or UE-sided model
	1. As NR AI for BM;
2. Signalling/ procedure related to NW-sided model + UE-sided model.
3. Signalling/ procedure related to online finetuning, if any
	
1. Signalling/ procedure related to exploration phase (to mitigate the impact of exploration).




Observation
For 6GR AI/ML use cases identification/categorization, 
[one source] provided preliminary simulation results and analysis on pathloss prediction in the spatial, temporal, and/or frequency domain, to use the predicted pathloss in UL (PUSCH/PUCCH/PRACH/SRS) power control.
[one source] provided preliminary simulation results and analysis on UL closed-loop power control with an NW-sided AI/ML model, where the model predicts the optimal power adjustment (or TPC command index) for the UE, 
[one source] provided preliminary simulation results and analysis on prior-information-aided DCI decoding,
[one source] provided preliminary simulation results and analysis on lossless DCI compression,
[one source] provided preliminary simulation results and analysis on early contention resolution in RACH, 
[one source] provided preliminary simulation results and analysis on sensing based RAN digital twin construction with NW-side AI/ML model,
[one source] provided preliminary simulation results and analysis on AI/ML-enabled RAN digital twin with distributed model,
[one source] provided preliminary simulation results and analysis on AI/ML based SRS power imbalance compensation, 
[one source] provided preliminary simulation results and analysis on Site Specific Learning for AI/ML and RAN Digital Twin, 
Detailed evaluation assumptions (model input/output/label/KPI/benchmark) and initial analysis can be found in in Table M
Note: whether/how to capture the observation in the TR is a separate discussion.

Table M -1
	Use Case
	Prior-Information-Aided DCI Decoding
	Lossless DCI Compression
	UL closed-loop power control with an NW-sided AI/ML model, where the model predicts the optimal power adjustment (or TPC command index) for the UE. 
	Pathloss prediction in the spatial, temporal, and/or frequency domain, to use the predicted pathloss in UL(PUSCH/PUCCH/PRACH/SRS) power control. 

	Reported companies
	(1)CMCC
	(1)CMCC
	(1) Nokia
	(1) Nokia

	Model input
	LLR after demodulation at current transmission, and historical AI/ML based predicted LLR
	Historical DCI payload
	UL SINR measurement, UE Tx power estimate (derived from Pcmax, P0, PL alpha, pathloss measurement), and PUSCH allocation size
	L1-RSRP measurements from a sub-set/set of RSs/beams (Set B).
input can consider history of measurements

	Model output
	Decoded DCI payloads, and predicted LLR for next transmission
	Predicted DCI payload
	Predicted TPC command index
	Predicted pathloss value(s) (or predicted L1-RSRP(s)) for a set of RSs/beams (Set A).
output can consider future instances

	Label
	DCI payload sequences
	DCI payload sequences
	Optimal TPC command index (offline learning)

label-free (online learning)
	Pathloss value(s) (or L1-RSRP(s)) for a set of RSs/beams (Set A)

	Training types
	Offline training at the UE side
	Offline training at the NW side, and model delivery to UE side
	Offline and Online learning
	Offline training

	KPI
	BLER performance
	BER and sample-level prediction accuracy;
DCI overhead reduction
	UL throughput.
	Pathloss prediction accuracy, throughput, RS overhead reduction, Complexity.

	Benchmark
	Traditional DCI decoder
	Traditional DCI design
	1. UL Power control with optimized OLPC parameters 
2. UL Power control with optimized OLPC parameters and possibly legacy CLPC algorithms (with 5G TPC tables).
	Pathloss estimation based on Set A
Pathloss estimation based on Set B 

	Model location for inference
	UE-sided model
	UE-sided model + NW-sided model
	NW-sided model
	UE-sided model 
NW-sided model

	Collaboration/interaction between UE and NW
	Similar to UE-sided model in NR
	Model transfer from NW to UE
	None
	As UE-sided or NW-sided mode in nRl

	Potential specification impact
	1. Signalling/configuration design for prior-information-aided DCI decoder.
2. Signalling/ procedure related to LCM for UE-sided model
	1. Signalling/configuration design for Lossless DCI Compression. 
2. Signalling/ procedure related to LCM including model transfer
	Configurability of the values in TPC command tables or an extended TPC command table (compared to NR).
	1. Pathloss prediction related signalling/procedure
2. Signalling/ procedure related to LCM for UE-sided or NW-sided model
3. RAN4 performance requirements and test cases, including defining new requirements related to pathloss reference signal (PL-RS) measurement and activation delays of TCI state(s).



Table M-2
	Sub-use case
	Early contention resolution in RACH
	Sensing based RAN digital twin construction with NW-side AI/ML model
	AI/ML-enabled RAN digital twin with distributed model
	AI/ML based SRS power imbalance compensation
	Site Specific Learning for AI/ML and RAN Digital Twin 

	Reported
Companies
	(1) Ofinno
	(1) Huawei
	(1) Huawei
	(1) Huawei
	(1) DeepSig

	Model input
	Received PRACH signal
(e.g., preamble waveform)
	Point cloud sensed by the BS with mono-static sensing and sensed/reported by UEs with bi-static sensing
	UE-part models: local sparse point cloud 
NW-part model: latent space information from multiple UEs
	UL measured channel matrix from SRS with IL imbalance
	Received signal/estimated channel at DMRS and received signal on data, and the channel information generated by digital twin

	Model output
	Predicted number of UEs that transmitted the same preamble for given PRACH resources
	3D point cloud representing the static environment
	UE-part models: compressed latent space information
NW-part model: global point cloud
	DL channel matrix with IL compensated
	 Decoded bit

	Label
	Ground-truth number of UEs that transmitted the same preamble
	Ground truth point cloud
	Ground truth point cloud
	UL SRS measurement without IL (assuming it is compensated by UE at certain conditions) or DL CSI-RS measurement
	Ground truth of target bit

	Training types assumption
	Offline training
	Offline training
	Offline training (adopted in simulation)
Online finetuning (can be optionally considered)
	offline training
	Offline training 

	KPI
	Prediction accuracy of UE multiplicity, RACH access delay, first-attempt success probability
	Sensing accuracy metric: root mean square error (RMSE) of point cloud. RMSE= is the square root of the average of the squared errors between each sensed point ( in forms of coordinates) and ground truth point (in forms of coordinates) in the point cloud including n points with {x, y, z} dimensions.
	1. Overhead metric: Feedback bits per point
2.  Sensing accuracy metric: intersection-over-union (IoU), edge detection probability
	SGCS
	BLER, throughput

	Benchmark
	First-attempt success rate based on legacy PRACH receiver
	BS side mono-static sensing only to construction RAN digital twin
	1. Single UE sensing (to justify sensing accuracy metric of using distributed model).
2. Raw data transmission (to justify overhead metric of using distributed model).
	1. SRS without IL imbalance; 
2. non-AI based SRS IL imbalance compensation
	Legacy receiver without the help of digital twin

	Model location for inference
	NW-side model
	NW-side model
	Distributed model: a NW-side model paired with multiple UE-side models.
	NW-sided model
	NW-sided model

	Collaboration/interaction between UE and NW
	Similar to NW-sided model in NR
	Similar to NW-sided model in NR
	Similar to two-sided model: UE reporting of compressed sensing results for inference.
Inter-vendor training collaboration between NW side and UE side.
	Similar to NW-sided model in NR
	Similar to NW-sided model in NR

	Potential spec impact
	1. Signaling/procedure related to Mgs.3 grant for more than one UEs selected the same PRACH sequence
2. Signalling/procedure related to LCM for NW-sided model
	1. Signaling/procedure related to bi-static sensing results reported from UE 
2. Signalling/procedure related to LCM for NW-sided model
	1. Sensing results reported from UE in forms of compressed latent message
2. Signalling/procedure related to LCM for two-sided model including inter-vendor collaboration 
	1. Inference: UE reporting on the IL range for ensuring generalization
2. Signalling/procedure related to LCM for NW-sided model
	

1. Signalling/procedure related to LCM for NW-sided model 



[RAN1#123]
Agreement
From RAN 1 perspective, the following use cases can be matched to the identified primary agendas of RAN1
	Use cases
	Primary agendas 

	Low overhead CSI-RS or CSI prediction with AI/ML 
	CSI-RS and CSI acquisition

	Low overhead DMRS with AI/ML receiver
	UL & DL DMRS associated with PUSCH/PDSCH
Note: Sub-Case C: DMRS-free may be related to modulation

	CSI compression and feedback
	CSI acquisition
Note: this may be related to uplink control

	AI/ML for beam management and extension
	Initial access for Sub-case D
Beam management for other sub-cases
Note: sub-case A/B/D maybe related to mobility

	AI/ML for SRS
	Low overhead SRS with AI/ML
	SRS

	
	Low PAPR SRS sequence design
	

	
	AI/ML based SRS power imbalance compensation
	Not RAN1-led

	AI-enabled UL precoder indication
	UL MIMO

	AI-based non-linearity handling at transmitter or receiver
	Not RAN1-led
Note: this may be related to DMRS, SRS, Power control in RAN 1

	AI/ML for (de)modulation

	modulation
Note: Sub-case B may be related to MIMO
Note: assuming no change to DMRS

	AI/ML based waveform for PAPR reduction
	Waveform

	AI/ML based HARQ-ACK feedback
	Channel coding
Note: this may be related to uplink control

	PDCCH related
	Prior-Information-Aided DCI Decoding
	DL control

	
	Lossless DCI Compression
	

	Power control related
	UL closed-loop power control
	Power control


	
	Pathloss prediction 
	

	RACH related design

	Early contention resolution in RACH
	Random access/PRACH


	
	Low PAPR PRACH sequence design
	

	Site Specific Learning for AI/ML using RAN Digital Twin
	Depending on corresponding use case where site specific learning is applicable, e.g., DMRS

	Digital twin construction related use cases
	AI/ML-enabled RAN digital twin with distributed model
	ISAC

	
	Sensing based RAN digital twin construction with NW-side AI/ML model
	ISAC

	AI for positioning 
	Positioning related agenda, if any



	To accommodate AI/ML service, e.g., token traffic
	if any impact, most likely scheduling/HARQ

	
	



Agreement
Endorse observation 2.1 ~observation 2.17 in R1-2508811 section 6. 
Note: this is to replace the corresponding observation in RAN 1 #122bis

Agreement
For study/evaluation of the performance and feasibility of AI/ML use cases in 6GR, at least the following may be considered
· Intermediate performance KPIs (e.g., SGCS), link level KPIs (e.g., BLER) and system level KPIs (e.g., throughput vs overhead), etc
· Computation complexity/latency (inference/monitoring) 
· Power consumption, if feasible to evaluate
· Model size
· Data collection impact
· Scalability (refer to the examples in TR 38.843)
· Generalization performance 
· FFS on whether and how to consider realistic deployment scenarios
· Overhead/complexity associated with data collection, inferencing, performance monitoring, online/site specific fine-tuning, inter-vendor collaboration (if applicable)
· Online training/fine-tuning training latency, if feasible to evaluate
· Inter-vendor collaboration impact, if applicable
Note: Details to be discussed per use case.
Note: above aspects may be considered for both AI/ML and non-AI counter part


2.1.2	Remaining Open issues
· Study the remaining details of general evaluation assumptions
· Study the details of Waveform
· Study the details of Frame structure
· Study the details of Channel coding
· Study the details of Modulation, joint channel coding and modulation
· Study the details of Energy efficiency related technologies
· Study the details of identified AI/ML use cases
· Study the details of Initial access
· Study the details of MIMO operation
· Study the details of Physical layer control, data scheduling and HARQ operation
· Study the details of Duplexing
· Study the details of 6GR spectrum utilization and aggregation
· Study the details of NTN
· Study the details of Other physical layer signals, channels and procedures
· Study the details of Sensing
· Evaluate performance of at least energy efficiency, spectrum efficiency, and coverage compared to 5G NR to deliver the initial result at the end of study


2.2	RAN2
2.2.1	Agreements
Organizational
[RAN2#131bis]
AI/ML use cases are not starting in November
We should not duplicate discussions from RAN 
RAN2 will ensure that discussions on security take place when LSs are sent regardless of Work plan.  
Chair indicates that more sub-agenda items will be created in the future and confirms there is no official parallel sessions for 6G next year. 
Confirm understanding that for 5G NR to 6GR migrations even if work plan it is starting from August, we may start earlier depending on RAN guidance/assigned tasks.  

[RAN2#132]
No agreement.

General aspects – ISAC
[RAN2#131bis]
RAN2 will start sensing study in April 2026

[RAN2#132]
No agreement.

General aspects – UE capability framework
[RAN2#131bis]
Non-Terrestrial Networks (NTN) and 6GR (1hr)
For next meeting companies should identify essential requirements for NTN and identify which functionality should be considered in the  common design with TN and what are NTN specific and whether they are essential.   

UE capabilities for 6GR
For next meeting companies should focus on identifying the critical problems with UE capability framework and how to address them.  Identify what actions to be triggered with other WGs.   
Companies can identify use cases to justify dynamic capability change in connected mode and analyse impacts to network side and network behaviour upon reception of updated capabilities.   Understand if there is impact to other WGs.  
Companies can focus on the practical IODT problems in the field.   Possible ways to address them.  

ISAC discussion
RAN2 will start sensing study in April 2026

[RAN2#132]
Overhead
Identify and capture the pain point issues (including root causes).   Identify what RAN2 can focus on and which ones impact other WGs.   Find a way to provide examples or demonstrate the identified pain issues to other WGs  
FFS next meeting if we send an LS to other WGs

Dynamic capabilities
For next meeting, identify important use cases for dynamic capability change.  Identify the requirements for the use cases (including the justification).  Identify pain points of UAI.    
The framework should focus on RAN capability and not impact NAS capability

General aspects – TN/NTN integration
[RAN2#131bis]
Non-Terrestrial Networks (NTN) and 6GR (1hr)
For next meeting companies should identify essential requirements for NTN and identify which functionality should be considered in the  common design with TN and what are NTN specific and whether they are essential.   

[RAN2#132]
Essential requirements, critical day-1 functionality, and NTN/TN common design
1	The basic assumption with 5G NTN deployment scenarios (LEO, MEO, GSO) and payload type can be adopted in 6G NTN.   FFS whether we will study with and/or without GNSS, depending on RANP and other WG discussion first.   
2	For 6G NTN, RAN2 will consider at least the following features/procedures to treated together with the TN design (e.g. common features/procedures):
-	HARQ
-	L2 timer handling, e.g., the timer value range should cover both TN and NTN, adaptive UP timer start time based on RTT;
-	Measurement framework (including measurement gap)
-	Mobility framework (including TN and NTN mobility)
-	TAC. e.g., support multiple TACs per PLMN in one cell;
-	SIB acquisition/design
-	PWS (Public Warning System) services over an intended area;
-	Initial access framework (including network type indiciation)
3	At least the following NTN features will be further studied in RAN2 (maybe treated in NTN specific AI).  Focus will be on RAN2 impacts. 
-	Uplink time and frequency pre-compensation;
-	TA reporting;
-	Satellite switch with re-sync;
-	Beam hopping.
-	Discontinuous coverage
NOTE:  Common design can be considered if something can be applicable to TN as well later
4	The following features can be discussed in RANP
-	MBS broadcast and multicast via NTN;
-	Dual connection;
-	Carrier Aggregation.
-	VLEO


General aspects – Design approaches, New services, Others
[RAN2#131bis]
No agreement.

[RAN2#132]
eMBB and voice
For next meeting, understand if there is any RAN2 specific requirement and any specific SA4 questions.  

1	As per RAN plenary, RAN2 will ensure that eMBB (including immersive communication), Voice, ISAC and IoT requirements are met and supported from Day1.   Voice fallback should first be discussed in plenary.
2	RAN2 assumes that regulatory requirements on emergency calls, positioning associated to emergency call requirement (e.g. ECID) and PWS are should be met from Day1.   RAN2 chair should highlight to plenary in status report that input may be required for the requirements and discuss whether to update SI description.    Wait for RAN input for further positioning requirements.
3	We will study the traffic characteristics of mobile AI traffic for both UL and DL (together with NR Rel-20).  FFS whether tokenized traffic is studied
4	Wait for RANP discussion on whether other services are supported.  The agreements from RANP will be taken as baseline for our RAN2 discussions

User plane – Functionality for User Plane and related functional requirements
[RAN2#131bis]
1.	RAN2 first discuss/agree on the required functionalities for the protocol stack, and only afterwards discuss which protocol layer supports each functionality.  Discussions should focus on standalone architecture, until told otherwise by plenary.  When discussing functionalities companies should focus on identifying the problems being address or new requirements.  
2.  	UP design should aim to be hardware-processing friendly while keeping memory requirements low and minimize data movements across protocol layer.  
3.	6G user plane should aim to reduce the radio and end-to-end latency for general services (including eMBB)   

[RAN2#132]
Overall functionality:
UP will at least support the following functionalities
1.	Data transfer
2.	Mapping of QoS flow(s) (or what SA2 may come up with) to a radio bearer in UL and DL
3.	Security protection (in coordination with SA3), Sequence numbering, Header compression (e.g. ROHC, etc based on plenary discussion), 
4.	SDU discard
5.	Duplicate detection at the receiver side and discard 
6.	In-order and out-of-order delivery.  Reordering.
7.	(re)Segmentation of packets and re-assembly
8.	Logical channel prioritization and multiplexing/demultiplexing
9.	Scheduling information reporting 
10.	Transmission and retransmission (e.g. HARQ and ARQ like)
NOTE: Details of these functionalities will be further discussed later and the list is not exclusive 
NOTE: functions related to RAN1 aspects will be added and considered later on.  

Concatenation:
Come back to concatenation after some further progress on UP protocol and understanding of security  

Sequence numbering:
Study how to design UP with a single sequence numbering functionality for standalone operation


User plane – QoS, QoE and Service-awareness
[RAN2#131bis]
4.	Study potential benefits and standardized mechanisms for applications/service-awareness in the RAN (e.g. immersive communications, AI mobile traffic).  Understand the issues and shortcoming with the current NR QoS.   Aim to look at a general framework.     

[RAN2#132]
Framework for service awareness:
1	Initial study on application/service awareness in RAN and UE should focus on identifying traffic characteristics/requirements common among the target 6G use cases and exploring whether/how it can be made available to RAN and UE in a generalized framework (as much as possible).  This can be done in coordination with SA2 when needed.  
2	RAN2 to discuss how the characteristics and information of services can influence L2 protocols for both UL/DL

User plane – Scheduling, retransmissions and uplink scheduling information
[RAN2#131bis]
5.	Support at least the following scheduling schemes: dynamic grant and configured grant.  Further study configured grant. 
6.	Study need for scheduling enhancements to address the SR/BSR/DSR latency 
7.	Study how to improve L2 ARQ latency/efficiency in 6GR based on tight coordination with HARQ.  Study should identify enhancements needed for HARQ and L2 ARQ.   

[RAN2#132]
HARQ - ARQ
1	Assume that sequence number-based L2 recovery mechanism is supported for ARQ 
2	Study mechanisms for faster ARQ retransmissions at the transmitter side based on HARQ process status (e.g. whether the TB was successful or not).   Start with UL and can consider DL.   
3	From RAN2 perspective, it is beneficial to have explicit UL HARQ process status from gNB for this purposes.  FFS on the details of explicit UL HARQ process status.  

UL contention-based resources
1	RAN2 will study solutions on how to improve latency and UL resource efficiency of scheduling (including contention based schemes).  
2	RAN2 study on CB UL will assume the following: 
-	Baseline for comparison is at least the normal SR/BSR functionality we have today
-	Companies can highlight the similarities and differences between the proposed solutions with what we have today for 5G (e.g. shared CG resources with or without retransmissions, 2-step RACH like scheme without preamble etc).
-	Discussion on further assumptions is FFS based on the solutions identified.  

Configured grants
1.	To support periodic traffic like voice, as a baseline support DL SPS
2.	For UL, continue to study CG like mechanisms to address different types of traffic, including voice, bursty traffic, other periodic traffic etc.  

BSR
Study mechanisms to provide scheduling information (including at least buffer status reporting, delay status reporting).   FFS other scheduling information needed depending on traffic/services.   Aim to unify the framework if possible, after some progress on the detailed functionalities.

Control plane – RRC Modelling and connection management
[RAN2#131bis]
RRC State Model
Continue study 
-	Idle mode 
-	Connected mode 
-	Inactive mode or sub-state: Should support at least on these functions: UE based mobility (e.g. cell selection/reselection), UE context and identification and energy efficient for both UE and NW.  Further study fast transitions, data transfer, further improvements to UE identification, and RNA management and paging/wake-up simplifications/enhancements.   We can consider the pros/cons of different modelling, after having some discussions on the functionality.  

Paging
Paging design should consider energy efficiency and simplity for both UE and Network.   

[RAN2#132]
Paging / Context Harmonization
1	Inactive mode or sub-state: In addition to what was agreed last meeting, it can also support fast transition to data exchange and network controlled transitions into state/sub-state.  
2	For fast transition to data exchange, we can consider small data transmission in the new state/sub-state and/or transition to RRC connected.   
3	Revisit the modelling of state or sub-state after some further progress is made on functionalities and understanding how things would work in these states.  
4	Study single paging mechanism and understand the pain points and impacts of each paging mechanism.


Control plane – RRC Structure and (re)configuration
[RAN2#131bis]
RRC Signalling Design and Reconfigurations
1.	ASN.1 is used for encoding of RRC signaling for 6G air interface (same as NR). 
2.	Study overall RRC structure, configuration improvements, improve readability of ASN.1 for RRC signalling
3.	Study how to efficiently, reliably and unambiguously configure UEs while keeping signalling size small (e.g. improvements to delta signaling or no delta signaling).  
4.	RAN2 will study modular design of RRC for 6G.  Further study how to modularize RRC e.g. based on features, functions, verticals, etc.


[RAN2#132]
Modular RRC 
Study what we want to achieve, what are the main problems to address based on lessons learned from 5G

Delta Configuration – Improvements
1.	Delta configuration is still useful in 6G to reduce signalling overhead.
At least the following issues have been identified
2.	Issue identified: The need code introducing additional restraints (e.g., Need S) and conditions (e.g. conditional presence) are the main causes of implementation complexity and compatibility issues in delta configuration
3.	Issue identified - The ambiguity "Functionally mandatory UE configuration parameters can be absent in over-the-air RRC messages for initial configuration of a feature/functionality" is very common in 5G RRC signalling. 
4.	Issue identified - The ambiguity "UE configuration parameters which shouldn't be modified after initial configuration of a feature/functionality can be sent in subsequent over-the-air RRC messages with new values" is relatively common in 5G RRC signalling.
5.	Goal is to address the issues

Reconfiguration Errors
1.	Issue identified: UE can only apply a part of RRC reconfiguration.  NOTE this is not related to IODT issue.
2.	Study how to solve the issue


Control plane – Initial and System Access and Others
[RAN2#131bis]
Spectrum Aggregation 
1	Study spectrum aggregation of multiple pieces of spectrum and understand the issues that need to be addressed.     
2	Study how to use UL and DL spectrum more efficiently (e.g. decoupling of UL and DL, etc).  Understand the deployment scenarios and problems to address

System Information 
-	System information design should consider energy efficiency and low complexity for both network and UE.   
-	System information design should ensure that the public warning requirements are met.   
-	Study RAN2 aspects of system information designs (e.g. on-demand SIB and SSB, periodicity of SSBs)
-	Study how to improve flexibility and extensibility of scheduling SI design
-	Study mechanisms to improve SI update mechanism
-	Study aspects related to SIB1 size.  Understand the issues and desired content/size from RAN2 point of view.  
-	Study areas specific SIB design.  Understand 5G pain points and what improvements can be considered.  
NOTE: this is a starting list

[RAN2#132]
On Demand SI
1.	Assume on demand SI is supported and study further.   Study further on demand SIB1 from RAN2 perspective.  
2.	Assume area specific SI is supported.  Further study what information can be common.   FFS area specific SIB1

SIB Scheduling
Study SI scheduling mechanism to enable more flexible scheduling and clustering/bundling of transmission(s) with other common signalling.  Study should also take into account UE and NW complexity.   Aim to have one mechanism if possible.  

SIB1 Content
Before discussing SIB1 splitting, understand SIB1 design, content and size.  Then we can revisit how and if splitting is needed taking into account benefits and UE and NW impacts, taking access latency into account.

Multicarrier for “IDLE”
1.	RAN2 to study the need for multicarrier operation in IDLE/INACTIVE (if supported) (carrier(s) for paging and/or system information and/or random access) by taking into account e.g. latency,  device categories/features, capacity, coverage requirements, UE power consumption/complexity, NW energy saving.  Close coordination with RAN1/RAN4 is required. 
2.	Discussion on modelling of cell is FFS and also depends on RAN1/RAN4 progress.   Discussions on this will not happen next meeting.  


Common User plane and Control plane – Data transfer, model transfer, and AIML
[RAN2#131bis]
Data Collection/Management/Transfer
1.  	Study the standardized data collection framework with these requirements as a baseline at least for AI/ML
-	The data collected is secured and data integrity and confidentiality for that data is ensured.
-	User data privacy, anonymity and user consent is respected.
-	The MNO has full control of the standardized data collection transfer process and can manage data transfer to the server for UE side data collection, without the need of Service Level Agreement (SLA) for this purpose
-	This includes initiating, terminating, and fully managing data transfer. 
-	MNO has full visibility for standardized data.
-	The design is future-proof and extendable. 
-	The UE data collection should minimize impact to the UE battery, UE processing and memory utilization.
-	UE data collection should minimize impact to user traffic transmission and power saving features
	These requirements can apply to both UE and NW sided data collection.  FFS if some don’t apply to both.   
2.	Study further requirements of other non-AI/ML use cases/services and understand if we can have more common requirements across different use cases.   
3.	Study termination points (i.e. understand who are producers, consumers of the data, data collection points.  Understand requirements of use cases sensing, aI/ml, son/mdt, QoE etc) and protocol used for data transfer (e.g. IP vs. non-IP). 
4.	Study model transfer/delivery requirements/functions

For next meeting companies can consider at least the following aspects:
-	Diverse types of data and its services/use case scenarios (e.g., AI/ML related data, sensing data, QoE, SON/MDT, etc); 
o	For each type of data, study: 
o	Applicable use case(s) 
o	End point pairs (i.e., producer and consumer), including UE and RAN, UE and CN, RAN and CN, RAN and OAM; 
o	Data size in a single reporting and total data size 
o	Frequency of data reporting; 
o	QoS requirements (e.g., latency, priority, GBR, packet error rate, etc);

AIML
Study 6G AI/ML LCM framework that supports at least the following functions/procedures: 
-	UE AI/ML Capabilities Exchange;
-	Applicable Functionality Reporting;
-	Inference Configuration and Reporting;
-	Performance Monitoring Configuration and Reporting;
-	Functionality (De-)Activation and Fallback/Switching to the AI/ML/non-AI/ML Functionality;

[RAN2#132]
Data transfer framework
Study the follow aspects as a starting point:
Data types (non-real time)
-	AI/ML (data collection for offline training)
-	SON/MDT, QoE - (details on what is included in 6G depends on RANP)
-	Sensing (the detailed characteristics (including what cases are real time or not) will be discussed in later phase, after some RAN1 and RAN2 discussions in the sensing session)

QoS (e.g. data volume and latency) 	
-	Define some categories we want to base our discussion on.   Details of QoS for some cases may depend on other WGs.   

Termination points (impacted group)
-	UE to RAN 
-	UE to CN 
-	UE to OAM 
-	UE to UE server 
Understand the consumer (may be different than the termination) of the data and whether data has to be decodable by RAN.

AIML
Recommendation for next meeting, when bringing a use case can consider the following 1) Use case description, including the motivation, justification; 2) Performance gain (if available), explanation of the methodology needed for gain evaluation; 3) complexity evaluation (e.g. flops, memory, specification etc), 4) benchmark for evaluation, 5) input/output for each use case.  


Common User plane and Control plane – Energy efficiency
[RAN2#131bis]
Network and UE Energy Efficiency
Design goal 
1. 	Strive to develop solutions that consider network energy efficiency and UE power saving
For next meeting companies are encouraged to identify what UE/NW power saving features can be considered and improved in 6G while avoiding specifying multiple features for the same purpose.   Focus on solutions that have RAN2 impacts.

[RAN2#132]
Cell DTX/DRX
1.	Study further how to achieve sleeping opportunities (e.g. CELL DTX/DRX) for connected mode.   
2.	There are benefits from NW perspective to aligning the sleeping opportunities (e.g. CELL_DTX/DRX) across different states.    
3.	For non-connected state wait for further progress on the design common signal/SI/paging/RA, etc design from RAN2 and other WGs.  

C-DRX/WUS
1.	As a starting point for UE sleeping opportunities, assume C-DRX like mechanism is supported.  Study further details of C-DRX like mechanism.
2.	Study DL WUS.   Study whether and how it interacts/work together with C-DRX like scheme.  Take RAN1 progress into account with respect to L1 power saving features.   Aim to avoid duplicate functionalities. 
3.	Study interaction with NW sleeping opportunities (e.g. CELL DTX/DRX)  


Common User plane and Control plane – Others
[RAN2#131bis]
AS security
Send LS to SA3 to indicate the existing 5G MAC CE information and that some of these control information may be carried over in 6G L2.  Ask them what information would require security.  Explain RAN2 concerns of overhead (size and mobility security context exchange) and processing.  Please identify only critical information that needs to be secure and what type of security (i.e. integrity, ciphering).    
Indicate that if there are information that critical to be protected RAN2 and SA3 should work jointly to develop a solution.   
Nice to get a response as soon as possible.  

[RAN2#132]
Parameter ranging:
Companies can bring proposals in later phase of the study for a specific feature and analyze the benefits, system performance impact etc.  

System information security
Wait for further SA3 progress


Mobility
[RAN2#131bis]
Mobility framework and targets
1	Study mobility with the following requirements in 6G mobility design:
-	Minimize interruption time and ensure service continuity (i.e. minimize throughput degradation during mobility). Consider complexity and gains when discussing solutions.   
-	Robustness of mobility procedures 
-	Energy efficiency for both UE and NW
2	Study aspects related to mobility (e.g. early DL/UL synchronization, UE configuration processing, pre-configurations, conditional handover, early CSI acquisition)

[RAN2#132]
Mobility framework/targets:
1.	Study at least the following mobility schemes
-	NW configures and triggers the mobility without pre-configuration, and UE performs it immediately 
-	Pre-configured solutions and early UE configuration processing
-	UE triggered mobility based on some pre-configuration  
-	CFRA, RACH-less, early UL/DL sync, early CSI.  
Schemes should consider the lower interruption, robustness requirements and throughput degradation while considering UE and NW complexity and resource efficiency.   
As first step, understand shortcomings/problems from 5G and how the schemes/solutions proposed can address the issues/requirements for 6G.   Aim to reduce the number of schemes required for 6G and consider how to unify after some initial discussions on the solutions
2.	DAPS as in NR is not considered in this study item

IDLE/INACTIVE mobility:
1.	NR cell (re) selection framework (e.g best cell principle, cell ranking, inter-freq/RAT prioritization, etc)  is the baseline of 6G cell reselection framework.  
2.	Understand the issues we want to address in 6G.   Study further how other 6G related aspects with energy saving, spectrum aggregation, service awareness, features, deployment type (e.g. TN, NTN), slicing, speed dependent etc impact cell selection/reselection, etc.    
3.	These discussions will resume once we have some progress/understanding from other WGs on cells, reference signals, measurement framework/requirements etc.    

Inter-RAT mobility:
1	For inter-RAT mobility (5G and 6G), the following is supported as a starting point:
­	For RRC_CONNECTED state, both handover and re-direction can be supported for inter-RAT mobility
­	Inter-RAT cell reselection information can be provided to UE.
2	Wait for further mobility discussions on the intra-RAT solutions, before coming back to look at the need for further enhancements.  Consider MRSS.


2.2.2	Remaining Open issues
· Study the details of general aspects, including UE capability framework, TN/NTN integration, design approaches, New services, Others
· Study the details of User plane
· Study the details of Control plane
· Study the details of Common User plane and Control plane, including Data transfer design to support various types of data (e.g. AI/ML, Sensing, etc), Access stratum security aspects, Energy efficiency and AL/ML for 6GR
· Study the details of Mobility
· Study the details of ISCA
· Study the details of Migration from 5G NR to 6GR

2.3	RAN3
2.3.1	Agreements
Overall RAN Architecture
[RAN3#129bis]
Following were captured in agreed pCR for TR 38.760-3.
Section 5.1 General Principles:
· All requirements of TR 38.914 will serve as the basis for RAN3 architecture design principles.

Section 5.2 Deployment Scenarios:
· The 6G RAN architecture shall strive to support the deployment scenarios defined in TR 38.914. 


[RAN3#130]
Agreement:
· To define direct interface between two 6G-RAN peer nodes.

Following were captured in agreed pCRs for TR 38.760-3.
Section 4.1 Terms:
· Standalone 6G RAN: refers to the support of 6GR only, connecting exclusively with a Core Network for 6G.
· Service awareness: refers to enabling the RAN to acquire and use relevant information to appropriately handle a service.
· Resilience: refers to enabling the RAN to recover from failures and to ensure accessibility and service continuity.

Section 5.1 General Principles:
· The 6G RAN architecture shall enable the introduction of new services flexibly and efficiently, e.g., minimizing the impact on previously deployed 6G features and services where possible.
· The 6G RAN architecture shall support self-configuration and self-optimization. FFS on which features should be recommended to be standardized from day1.
· NOTE: If needed, RAN3 will check with relevant working groups on issues concerning security and data privacy.
· The RAN shall support adaptation of RAN resources allocation based on service characteristics awareness to meet specific service requirements.
· The RAN shall support recovery mechanisms to ensure accessibility and service continuity under RAN disruption conditions. [FFS on other conditions].
· The 6G RAN architecture shall allow for different implementations, e.g. virtualized, cloud-based or dedicated hardware.
· For 5G legacy features which are to be supported in 6G, base the feature design on the RAN-CN functional split for the 5G RAN.
· The 6G RAN architecture supports data collection according to the following principles:
· Reusability of collected data is supported.
· Data collected or generated by the 6G RAN can be used by the RAN and it can be made available to other entities, if needed. FFS which entities.
· The 6G RAN can request data, and use the data collected from other entities. FFS which entities.
· NOTE 1: The collection, storage and usage of data follows the security principles which will be defined by relevant WGs.

Section 5.2 Deployment Scenarios:
· Shared RAN deployment: 6GR should support shared RAN deployments, including support of multiple participating operators. A shared RAN should be able to efficiently interoperate with a non-shared RAN. Mobility and service continuity between the non-shared RAN and the shared RAN shall be supported. 
· Figure 5.2.x-1: Shared RAN deployment

Section 5.3 Overall RAN architecture:
· Remove: Editor’s note: The logical architecture can be captured here and should include the entire architecture including possible influence from existing and new services.
· Editor’s note: Figure 5.3-1 and title aim at providing a single framework based on a stand-alone architecture for existing and new services, taking into account legacy communication services, and is subject to study progress including new services.
· The names of the logical nodes and the interfaces are FFS.
· The 6G RAN consists of 6G RAN logical nodes. A 6G RAN logical node provides 6G U-plane and C-plane protocol terminations towards the UE.
· The 6G RAN logical nodes may be connected with each other by means of a 6G RAN node to 6G RAN node interface. 
· The 6G RAN logical nodes are connected to the CN for 6G by means of an interface between 6G RAN node and CN for 6G. The 6G-RAN logical nodes may be connected to one or more CN(s) for 6G.
· The 6G RAN architecture is illustrated in Figure 5.3-1.
· Figure 5.3-1: The RAN Architecture


RAN-CN functional split, interface, protocol stack and procedures
[RAN3#129bis]
Following were captured in agreed pCR for section 6.1 RAN-CN Interface in TR 38.760-3.
Section 6.1.1 General Principles:
· The general principles for the specification of the 6G RAN-CN interface are as follows:
· the 6G RAN-CN interface supports the exchange of signalling information between the RAN and CN;
· the 6G RAN-CN interface supports control plane and user plane separation;
· the 6G RAN-CN interface supports future enhancements;
· the 6G RAN-CN interface supports all possible RAN deployment scenarios;
· the 6G RAN-CN interface supports RAN sharing between multiple operators;
· the 6G RAN-CN interface supports the operation of network slicing;
· the 6G RAN-CN interface supports enhanced service awareness in RAN;
· the 6G RAN-CN control plane interface supports reliable signalling transmission;
· the 6G RAN-CN interface is designed with a clear functional split between RAN and CN.

Section 6.1.2 RAN-CN Interface Functions:
· RAN-CN control plane interface supports following functions:
· UE context management: The functionality to manage UE context between the RAN and CN;
· Transport of NAS messages: The functionality to transfer NAS messages between the CN and UE, subject to SA2 progress;
· PDU Session Management: The functionality to manage PDU sessions and respective RAN resources, subject to SA2 progress.


[RAN3#130]
Following were captured in agreed pCR for section 6.1 RAN-CN Interface in TR 38.760-3.
Section 6.1.3.x1 Control Plane:
· Editor’s Note: The encoding (e.g., ASN.1) for control plane interface options below is FFS.

Section 6.1.3.x1.y1 Point to Point (P2P):
· A RAN-CN P2P interface refers to application layer communication between the 6G RAN node and the CN entity for 6G by means of elementary procedures, either triggered by the 6G RAN node or by the CN entity for 6G. 
· Editor’s Note: FFS whether multiple CN entities can be involved.
· Potential options for the 6G P2P protocol stack are as follows:
· Editor's Note: Other options are not precluded.
· SCTP based 
· QUIC based

Section 6.1.3.x1.y2 Service Based Interface (SBI):
· A RAN-CN SBI (service-based interface) refers to application layer communication between the 6G RAN node and the CN entity for 6G by means of services provided/exposed by either the 6G RAN node or the CN entity for 6G.
· Editor’s Note: FFS whether multiple CN entities can be involved.
· Potential options for the 6G SBI protocol stack are as follows:
· Editor's Note: Other options are not precluded.
· TCP+ HTTP/2 based 
· QUIC+HTTP/3 based

Section 6.1.x RAN-CN User Plane:
· Editor’s note 1: The aim of this section is to describe the user plane protocol stack for the RAN-CN interface.
· Editor’s note 2: On hold waiting for CT4 input.
· The user plane interface between the 6G RAN and CN for 6G is based on a point to point tunnel.


RAN internal functional split, interfaces, protocol stacks and procedures
[RAN3#130]
Following were captured in agreed pCR for section 6.2 RAN Internal Interfaces in TR 38.760-3.
Section 6.2.2 Disaggregated RAN Architecture:
· RAN3 acknowledges that there are benefits of HLS:
· RAN3 will list benefits
· The main areas of study (as a starting point) RAN3 is going to address within this study item for HLS are:
· UE context handling between CU and DU
· F1-U interface optimizations (e.g. flow control)
· Note: Additional areas of study are FFS.


AI/ML in 6G Radio Access Networks
[RAN3#129bis]
Agreements:
· The design of AI/ML algorithms and models for RAN3 led use cases are implementation specific and out of RAN3 scope.
· The following use cases will be studied in RAN3:
· AI/ML based Network energy saving 
· AI/ML based mobility optimization


[RAN3#130]
Agreements:
· The study focuses on AI/ML functionality and corresponding inputs/outputs/ feedback data. 
· The study focuses on the data needed at the Model Training function, while the aspects of how the Model Training function uses this data to train a model are out of RAN3 scope.
· The study focuses on data needed at the Model Inference function, while the aspects of how the Model Inference function uses this data to derive outputs are out of RAN3 scope.
· The input/output/ feedback data and the location of the Model Training and Model Inference function should be studied case-by-case.
· Focus on clarify the area where AI/ML can work on, the scenario description, the problem statement.

Following were captured in agreed pCR for section 7 AI/ML for RAN in TR 38.760-3.
Section 7.1 High-level principles:
· The following high-level principles apply for the 6G RAN AI/ML study:
· The study focuses on AI/ML functionality and corresponding input/output/feedback data.
· The study focuses on data needed at the Model Training function. The aspects of how the Model Training function uses this data to train a model are out of RAN3 scope.
· The study focuses on data needed at the Model Inference function. The aspects of how the Model Inference function uses this data to derive outputs are out of RAN3 scope. 
· The input/output/feedback data and the location of the Model Training and Model Inference function should be studied case-by-case. 
· The design of AI/ML algorithms and models for RAN3-led use cases is implementation-specific and out of RAN3 scope.

Section 7.2 AI/ML use cases:
· Editor’s note: Focus on clarifying the areas where AI/ML can be applied, the scenario description and the problem statement.


2.3.2	Remaining Open issues
· Study the details of Overall RAN Architecture
· Study the details of RAN-CN functional split, interface, protocol stack and procedures
· Study the details of RAN internal functional split, interfaces, protocol stacks and procedures
· Study the details of AI/ML in 6G Radio Access Networks

2.4	RAN4
2.4.1	Agreements
System parameter
[RAN4#116bis]
· General
· The topic summary was prepared in R4-2514509.
· Adhoc minutes are captured in R4-2514616.
· The following agreements relating to the performance part of the work item were captured in R4-2514650:

Topic #1: Waveform
Framework study for waveform
· Agreement
· The primary purpose of RAN4 study on waveform is to evaluate candidate waveforms and potential PAPR reduction techniques based on agreements and inputs from RAN1
· To establish the foundational evaluation framework in RAN4 firstly, and RAN4 waveform study should focus on the following aspects
· Tx assumption including PA model
· Related RF requirements which should be taken into consideration
· Both UL and DL are considered
· Take the candidate waveforms identified/discussed in RAN1 as the baseline
· Identify the evaluation metric, e.g. net gain
· Implementation constraints
· Model and evaluate the RF performance of different waveform candidates and PAPR reduction techniques pending on RAN1 inputs
· Evaluation cases could be selected step-by-step, based on RAN1 progress
· Whether to investigate RF impacts of DL DFT-s-OFDM pending on RAN1 agreement

PA model
· Agreement
· Consider PA modelling at least for the following aspects for RAN4 discussion
· Memory effects for UE supporting larger CBW
· Different PA models for different sub-frequency ranges, e.g. around 7GHz (high priority, PC3/PC2) and lower frequency bands (PC3)
· Calibration conditions 
· RF impairments used for MPR evaluation, e.g. carrier leakage, I/Q imbalance, etc.
· PA models for different device types, handheld UE is prioritized
· Applicable requirements
· 5G-A requirements as starting point
· PA models for RAN1 waveform evaluation and RAN4 requirements discussion can be decoupled

Topic #2: Modulation

· 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.

Topic #3: Channel bandwidth
Sub-topic 3-1: Max Channel Bandwidth
· Agreement
In the absence of RAN1 agreements, RAN4 could conduct preliminary assessments of the RF feasibility for the candidate maximum channel bandwidths.
· RF performance evaluation with proposed max CBW
· Identify the prioritized max CBW scenarios (e.g., TDD/FDD, frequency ranges) for evaluation
· From transmitter perspective, evaluate the feasibility of meeting out-of-band emission requirements 
· From receiver perspective, study the impact on reference sensitivity, blocking, and ACS when receiving these wide carriers
· 5G NR requirements could be considered as baseline for the evaluation on existing frequency bands, FFS for the new spectrum
· The large CBW study can take into consideration on the potential spectrum availability for re-farming spectrum as well as the regulatory and WRC discussion of new 6G spectrum. 
· Assess the implementation feasibility and complexity and power consumption 
· Compare implementation options, e.g., for cases like 200MHz/400 MHz, evaluate the RF performance and implementation trade-offs of the different proposed UE architectures (e.g., single 16K FFT vs. multi-FFT vs. CA). The evaluation cases also depend on the discussion in RAN1.
· Study the feasibility to support different NW and UE max CBW.
· Collaborate with RAN1 on feasibility findings
· Provide early feedback to RAN1 with RAN4's initial findings on the RF feasibility and trade-offs of the most prominent max CBW/SCS/FFT combinations.

Sub-topic 3-2: Min Channel Bandwidth
· Agreement
· Compare options of defining min CBW, considering pros and cons
· Study the following aspects from RAN4 perspective, meanwhile tracking RAN1/RAN progress
· Whether 5MHz could be considered as a general baseline while 3MHz is allowed for particular bands
· SCS-dependent framework
· Other aspects are not precluded
· Provide early feedback to RAN1 with RAN4's initial findings on min CBW from implementation and spectrum perspective.

Sub-topic 3-3: FFT size
· Agreement
· Consider FFT size, maximum Channel Bandwidth and numerology as a framework to have feasibility and complexity study from implementation perspective, especially for 8K or 16K FFT size considering the associated SCS and also the frequency ranges
· Provide RAN1 with early RAN4 feedback on the feasibility and trade-offs of the proposed FFT/CBW/SCS combinations to help guide their decisions.

Sub-topic 3-4: Numerology
· Agreement
· Evaluate the following proposals regarding numerology from RAN4 perspective 
· "Single numerology" proposal
· Frequency sub-range/Band specific SCS values proposal
· Compare perf gain and implementation complexity for different SCS with same frequency range or specific band 
· Study numerology for SSB of initial cell search from RAN4 perspective
· Other proposals not presented in this meeting are not precluded
· Provide RAN1 with early RAN4 feedback on the feasibility and trade-offs of the proposed FFT/CBW/SCS combinations to help guide their decisions.

Sub-topic 3-5: Spectrum utilization
· Agreement
· Agree on a set of common simulation assumptions for SU evaluation, including PA models, RF impairments (e.g., carrier leakage, I/Q imbalance, phase noise, etc.), and baseline RF requirements (e.g., SEM, ACLR, EVM).
· 5G NR channel bandwidth, requirements can be considered as starting point for the SU evaluation with new assumptions for 6G
· Evaluate the RF performance impact (complying with the affected requirements) of advanced spectral confinement techniques (e.g., better filtering, windowing) to understand how many RBs can be enabled
· Considering trade-offs between SU, RF performance, and UE/BS complexity
· Channel bandwidth and SCS with smaller SU should be prioritized
· SU for larger channel bandwidth shall be evaluated based on progress on CBW
· Closely coordinate with RAN1 on different waveform candidates and SCS configurations.

Sub-topic 3-6: Asymmetric channel bandwidths
· Agreement
· Study the need and feasibility to enable asymmetric CBW 

Topic #4: Channel arrangement

Sub-topic 4-1: Channel raster
· 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). 

Sub-topic 4-2: Sync raster
· Agreement
· Evaluation on sync raster from RAN4 perspective:
· Investigate the interaction between the channel raster and the synchronization raster and other aspects identified in RAN4
· Study enhancement and/or simplification considering, e.g. fast UE cell search and power saving 
· Collaboration and planning:
· Proactively collaborate with RAN1 to ensure that the evolving SSB design considers the practical RF and implementation constraints related to the sync raster from the outset.
· Develop a flexible evaluation framework in RAN4 that can quickly assess different sync raster proposals once key parameters (like final SSB bandwidth and min CBW) are stabilized by RAN1.

Sub-topic 4-3: Channel spacing
· Agreement
· Further study in RAN4 regarding channel spacing

Topic #5: Irregular channel bandwidth

· Agreement
· 5G concepts from TR 38.844 can be considered as starting point to study a more generic solution for 6G
· The listed main proposals and identified issues should be taken into account for the following study of irregular/flexible/scalable channel bandwidths
· Other options not presented in this meeting are not precluded

Topic #6: Number of Tx and Rx

· Agreement
· Study the framework of spec impact with different number of Tx/Rx
· Evaluate number of Tx/Rx from both a performance and implementation complexity perspective.
· E.g. device size (e.g. foldable smartphone)/form factors constraints, antenna design
· Co-ordinate with RAN and RAN1 for number of Tx/Rx

Topic #7: Device types

· Agreement
· The following aspects could be further studied
· Investigate detailed RF/BB implementation feasibility and constraints related to different devices assumption, for example, size/form factors and use cases (e.g., IoT, Wearable, Smartphone, FWA devices). These should include concrete assumptions, e.g. number of antennas, CBW, power class, and supported modulation per frequency range.
· Study on the NW impact should also be considered
· Study how to better support variety devices from RAN4 perspective 
· E.g. differentiate devices, use cases, features
· Other aspects are not precluded
· Collaborate on the framework with other WGs:
Provide necessary inputs to RAN/other WGs with RAN4's study outcome for the above-mentioned issues

· Liaison to other working groups
-	A liaison to RAN1 was approved in R4-2514643 with the following content:
	1. Overall Description:
RAN4 initiated discussion on 6G system parameters starting from the October meeting. Many aspects of the system parameter discussion are closely related to the ongoing study in RAN1, particularly in the areas of waveform, modulation, SSB, and numerology. These areas are important to help RAN4 progress with 6G radio SI, including but not limited to PA modelling discussion that can be applied in RAN1 waveform evaluation.

In order to meet the interim assessment timeline set by the 6G Radio SI, it would be highly appreciated if RAN1 could provide timely updates about the agreements on relevant topics, such as candidate waveforms, modulation schemes, SSB structures, and numerologies.

The WF agreed in RAN4 on the system parameters is attached for RAN1’s reference.

2. Actions:
To RAN1
ACTION: RAN4 would like to respectfully request RAN1’s early feedback regarding the progress related to system parameters, particularly those relevant to the interim assessment falling into RAN4’s scope.




[RAN4#117]
· General
· The topic summary was prepared in R4-2522266.
· The following agreements relating to the performance part of the work item were captured in R4-2522450:

Topic #1: Waveform
· Agreement:
Regarding the Net Gain for UL agreed in RAN1, RAN4 will focus on Tx power gain relative to the reference, where RAN4 metrics including existing and potential new RAN4 requirements, e.g. emission mask, should be taken into consideration.
· By the end of RAN4#117, the following aspects will be specified
· The details of the evaluation methodology and assumptions
· the considered RAN4 metrics. Existing RAN4 requirements will be taken as the baseline. 
· The details of the reference. The Tx impairment should be considered. 
Regarding UL PA models which are used for waveform evaluations (it is FFS how the PA models used for waveform evaluation can be extended to other purpose)
· RAN4 will continue the discussion to define a unified set of PA models in RAN4#118. 
· If no unified set of PA model can be agreed, the interested companies can use their own models
· RAN4 can still provide RAN1 on RAN4’s considerations including the calibration methodology of PA models.
· By the end of RAN4#117, RAN4 will target to specify the PA calibration methodology and conditions.
· Agreement:
· Target bands: 
· ~7GHz with high priority for response of RAN1 LS
· For RAN4 evaluation, PA model with applicable RF requirements should be further considered
· Any other bands are not precluded
· Evaluation framework
· Adopt the Net Gain metric for UL low PAPR waveform: Same metric as that agreed by RAN1 
· Evaluation of UL low PAPR waveforms with fixed NR SU for existing CBW
· Waveform evaluation assumptions 
Table 1: Waveform evaluation assumptions for RAN1/RAN4
	Parameter/Requirements
	Assumptions/Value
	Note

	PA model
	TBD
	Memory effect should be considered for ~7GHz with larger channel bandwidth

	Band under evaluation
	around 7GHz, other bands are not precluded
	n104 could be assumed for ~7GHz

	Channel Bandwidth (CBW)
	At least 100MHz, 200MHz
Other CBW based on inputs for PA models
	Same SU assumed for 200MHz as 100MHz

	Power class
	PC2 (26dBm), PC3 (23dBm)
	

	Complied requirements
	SEM
	TS 38.101-1 §6.5.2.2
	Subject to further adjustment pending on progress of UE RF, co-existence study

	
	ACLR
	TS 38.101-1 §6.5.2.4
	

	
	EVM
	TS 38.101-1 §6.4.2.1
	Considered for high modulation order/inner RB allocation, pending on RAN1 discussion

	
	IBE
	TS 38.101-1 §6.4.2.3
	

	Tx impairments
	Carrier Leakage
	-28dBc
	Subject to further adjustment pending on progress of UE RF study

	
	IQ image
	-28dBc
	

	
	CIM3
	-60dB
	

	PA calibration conditions
	CBW
	100MHz full RB allocation
	Other options are not precluded, pending on the further study in RAN4

	
	SCS
	30kHz
	

	
	Waveform
	DFT-s-OFDM
	

	
	Modulation
	QPSK
	

	
	Power class
	PC2/PC3
	

	
	Power backoff to meet ACLR
	1dB
	


Note: The table is considered as baseline for PA calibration.

PA model
· Agreement
· Staged development of the PA model used for waveform evaluation.
· For RAN1: Provide a model for timely waveform comparison.
· Targeted for RAN4#118 meeting
· For RAN4: Continue internal development of PA models, if needed, with more realistic considerations for RF requirements evaluation.
· Prioritize PA model(s) for 7 GHz, PC2/PC3 for waveform evaluation.
· Consider models like the Generalized Memory Polynomial (GMP) 
· Other options not precluded 
· Develop PA models covering different frequency ranges, power classes if single PA model is not accurate enough for all evaluation scenarios.
Agree on calibration conditions and applicable requirements for the PA model (e.g., achieved ACLR for a reference waveform at a specific MPR) to ensure fair comparisons.

Topic #3: Channel bandwidth
Sub-topic 3-1: Max Channel Bandwidth
· Agreement on DL max CBW:
· Discuss the feasibility and necessity to support 400MHz either as single CC or CA for UE from RAN4 perspective
· Regarding 400MHz support, RAN4 will study both single CC with 400MHz max CBW+30kHz SCS+16k FFT (2x8k FFT for single CC is not precluded) and CA with maximum CBW of 200MHz+30kHz SCS+8k FFT (200MHz+200MHz) from the following perspectives:
· Implementation considerations, including, but not limited to, the RF/BB architecture, feasibility (e.g. the feasibility to support 400MHz as single CC), complexity, power consumption, etc.
· Pro and Con between single CC and CA, including, but not limited to, the system efficiency, system performance, overhead and other constraints
· The spectrum availability. The target spectrum for this study includes ~7GHz, (any others?)
· Support of symmetric/asymmetric DL and UL max CBW, including, but not limited to, system efficiency.
· Agreement on UL max CBW for ~7GHz:
· Operators, some of infra vendors and some of UE vendors have strong interests to continue the discussion on supporting max 400MHz UL spectrum with 30kHz SCS during the 6G study, subject to the interim milestone timeline.
· From UE implementation perspective based on the inputs from UE vendors, max CBW 400MHz with 30kHz SCS for UL is considered as very challenge and the corresponding feasibility to support it is broadly questioned.
· Some UE vendor thinks it is feasible to support max CBW 400MHz with 30kHz SCS for UL.
· Based on the existing state-of-the-art solution, max CBW 200MHz with 30kHz SCS is considered as feasible 
· The feasibility can be further confirmed. 
· Max CBW for UL will be further discussed in RAN4#118 with both operators’ requests and the feasibility issues raised by the UE vendors taken into consideration.
· Interested companies are encouraged to bring their technical analysis on the following aspects in RAN4#118
· Availability of RF components and their performance to support max CBW
· The feasibility, pro and con to support max CBW 400MHz+30kHz vs. max CBW 200MHz+30kHz vs. 200MHz+200MHz CA with max CBW 200MHz+30kHz.
· UL coverage
· Other aspects are not precluded.

Sub-topic 3-2: Min Channel Bandwidth
· Agreement:
· Define minimum CBW based on SCS (e.g., 5 MHz for 15 kHz, 10 MHz for 30 kHz, 50 MHz for 120 kHz).
· Support 3 MHz with 15kHz SCS for particular bands subject to operator requests, commercial need and spectrum regulations, 
· Work with RAN1 for the chosen minimum CBW in initial access design to accommodate majority spectrum scenarios.
Sub-topic 3-4: Numerology
· Agreement:
· Evaluate the following proposals regarding numerology from RAN4 perspective 
· "Single numerology" proposal
· Single SCS for one band or frequency sub-range
· Same SCS for SSB and Data in one band
· Frequency sub-range/Band specific SCS values
· Co-ordinate and align with RAN1 discussion and agreements
· Numerology for specific scenarios, like NTN and ISAC
· RAN1 progress should be taken into account

General RF and UE RF
[RAN4#116bis]
· General
· The topic summary was prepared in R4-2514508.
· Adhoc minutes are captured in R4-2514623.
· The following agreements relating to the performance part of the work item were captured in R4-2514642:

Topic #1: High level principles for 6G UE RF study
· Agreements
· High level principles during 6G UE RF study
· Strive towards minimum performance requirements applicable for all regions to allow global circulation of terminals, accommodate local regulatory requirements as necessary
· Strive towards only one set of requirements for each feature and avoid multiple sets of requirements from multiple implementation assumptions, considering e.g. different form factors and target use cases as well as trade-off between UE performance and specification complexity.
· Strive towards requirement framework where dependencies between features are minimized and understood. Strive to identify dependencies as early as possible.
· Strive towards requirements which are testable and meaningful 
· Final requirements are to be defined in the work item.
· For all topics in the way forward it is possible to contribute new aspects to consider and study in future meeting(s).

NOTE: No further discussion is expected on this topic in next meeting. 
Topic #2: UE reference architecture
· Agreements in online session
· Strive to agree UE reference architecture on case-by-case manner for features being studied. Discuss reference architecture together with the feature itself as necessary.(first 6G agreement in RAN4)
· Base evaluations on agreed reference architecture, while resulting requirements should apply for any feasible implementation architecture as much as possible
· If no reference architecture is agreed, recommend companies to mention assumed architecture together with evaluation results for easier comparisons between inputs

NOTE: No further discussion is expected on this topic in next meeting.

Topic #3: Single carrier output power requirements
· Agreements
· Study 6G output power requirements to enable more flexibility to different UE implementations to reflect the RF front-end capability for single band
· Encourage inputs on how to allow UE to deliver more output power and how power class framework includes e.g. Tx diversity and UL-MIMO
· Study improvements on configured maximum output power requirements and associated parameters
· Strive to improve clarity on UE power ability under different UE condition (e.g. configured, activated, scheduled) in all output power requirements
· Study the default power class for FDD and TDD bands for 6G
· Study how to handle SAR/MPE for 6GR

Topic #4: Power class framework for CA
· Agreements
· Strive to improve clarity on UE power ability under different UE condition (e.g. configured, activated, scheduled) in all output power requirements
· Study how to maximize the UL transmission power capability for CA
· Prioritize discussion for single carrier in RAN4#117 and RAN4#118

Topic #5: Tx requirements
· Agreements
· PA modelling is discussed in system parameter thread
· In initial 6GR evaluations, use 5G NR unwanted emission requirements as starting point until requirement framework for 6GR is clear
· Spurious emissions requirements, SEM and ACLR will be defined for 6GR
· FFS for
· OOB boundary
· potential accommodations for different frequency sub-ranges 
· Encourage inputs on regulatory survey being conducted in spectrum agenda
· Study the UE Tx impairment requirements/assumptions (e.g. carrier leakage, image rejection, CIM3 and CIM5)
· In RAN4#117, prioritize discussion for UE Tx impairments and unwanted emission framework


Topic #6: Rx requirements
· Agreements
· Study if the RX requirements used in 5G are still relevant for respective 6G bands up to 100MHz CBW and how to define relevant RX requirements for >100MHz CBW’s
· Study concept for RX requirements for new frequencies, especially those above 7.125GHz
· Study how to specify 6G REFSENS in a scalable way considering that 6G will support devices with different implementations/capabilities (e.g. different number of Rx chains) potentially addressing different use cases
· Study single carrier REFSENS requirements considering technology advancement as well as implementation constraints such as UEs may support CA as well 
· Study the 6G REFSENS level and respective UL RB allocations for FDD bands as well as other RX requirements using respective 5G requirements as reference
· Study improvements to MSD framework for 6GR in parallel to progressing single carrier requirements
· Study multi-carrier requirements (e.g. ACS, blocking) once single carrier work is more stable
Topic #7: Frequency range between FR1 and FR2-1
· Agreements
· Study UE RF front end characteristics considering potential differences between e.g. frequencies around 7 GHz and around 15 GHz.

Topic #8: Spectrum aggregation
· Agreements
· Below spectrum aggregation topics can be discussed as starting point. 
· RF switch-time performance
· Need for intra-band support of non-contiguous UL CA and RB allocations
· Study benefits-drawbacks of using CA vs. using wider single carrier BW
· Study how to account for simultaneous TX/RX between the bands properly from the beginning 
· Discuss band combination simplification in spectrum agenda

Topic #9: Joint UE and BS RF 
· Agreements 
· Encourage companies to contribute whether there are concrete study points for low power receiver. 
· Coexistence study including need for coex study will be discussed in agenda for BS RF and co-existence.
· Prioritize work for the baseline single carrier output power requirement framework before detailed studies on ACLR and SEM relaxation.
· Discuss PAPR reduction topics in system parameter agenda
· For Tx EVM relaxation
· Discuss non-AI based UL demod in UE RF thread 
· The impact on BS receiver could be considered.
· Do not discuss AI based solution(s) in UE RF thread, except the potential common part. 
· The potential common part between AI and non-AI solutions will be discussed in this thread. AI solutions, which are discussed under AI agenda, should leverage the agreements in this thread as much as possible. 
· Strive to study TX non-linearity sources, including PA, in this thread
· It is FFS whether and how, if agreed, to take into consideration of the existing 5G requirements and RF impairment assumptions for both 5GA and 6G. 
· Strive to avoid overlapping work between different threads
· In RAN4#117, prioritize discussion on study scope and necessary details aligned with RAN guidance, e.g.
· Which aspects need to be considered to conclude on feasibility
· Need for network control

Topic #10: Others 
· Agreements 
Encourage companies to contribute on UE energy efficiency

[RAN4#117]
· General
· The topic summary was prepared in R4-2522267.
· Adhoc minutes are captured in R4-2522445.
· The following agreements relating to the performance part of the work item were captured in R4-2522451:

Topic #1: Single carrier output power requirements
· Agreements for power class
· Further study step size between power classes. Encourage further inputs considering e.g.
· Benefits/drawbacks of potential finer granularity between power classes
· Granularity for MPR/A-MPR requirement definition
· Output power tolerance
· REFSENS requirement impact
· Potential regulatory restrictions
· Flexibility for implementation
· Further study power class for multi-TX case (TxD, UL-MIMO)
· Consider benefits and drawbacks for 
· Defining power class to be agnostic of number of Tx chains and/or PAs
· Considering that each chain and/or PA should be able to reach maximum output power
· Consider impact of transparent vs. non-transparent TxD
· Further study how to enable fully utilizing PA capabilities considering e.g.
· Relaxation or removal of upper tolerance without sacrificing output power accuracy
· Power boosting
· Maximum power capability reporting
· Removing the nominal power limit in the PCMAX upper bound
· Further study need for default power class and default power class values considering e.g.
· Network UL coverage / UL link budget at different frequencies/ System performance
· Impact on REFSENS definition for FDD bands
· Maximum channel bandwidth
· Cell planning from the operators
· Potential regulatory output power restrictions
· Agreements for configured maximum output power
· Further study SAR solution considering
· P-MPR as baseline below 6 GHz
· Whether/how SAR or MPE applies at higher than 6GHz and applicable solutions
· Achieving more clarity on UE output power 
· Further study potential UL duty cycle requirement to optimize component size/cost considering
· Use cases and deployment scenarios as well as network needs
· Further review the 5G configured Tx power equation parameters considering at least the following
· ∆TC,c : can it be removed, considering also new wider CBW and FFS on whether and where to accommodate this relaxation in requirements.
· ∆TRxSRS: should it be separated from general Pcmax equation as it only addresses SRS transmission and FFS on how it can be accommodated.
· ∆Tib: can the requirement be removed and accommodated to per band power capability and FSS on whether and where to accommodate this relaxation in requirements.
· ΔPPowerClass: Is it still needed in some cases even if not associated with SAR

Topic #2: Power class framework for CA
· Agreements
· Strive to improve clarity on UE power ability under different UE condition (e.g. configured, activated, scheduled) in all output power requirements
· Study how to maximize the UL transmission power capability for CA considering e.g.
· feasibility of maintaining the ‘single carrier’ UE output power capability of a ‘primary’ or ‘anchor’ carrier at configuration/activation of the spectrum aggregation scheme
· single active/configured UL carrier within a DL multi-carrier bandwidth should not increase allowed UE power reduction compared to single carrier
· Whether CA power class it still needed for inter-band CA or power class per band or per band per BC is sufficient
· Identify if any there is any motivation from RAN4 perspective to limit total output power and whether this needs to be communicated to RAN1. 
· Recognize that need for total power limit can also depend on RAN1 design of multicarrier schemes
· Prioritize discussion for single carrier in RAN4#118

Topic #3: Tx requirements
· Agreements
· Further study possibility for relaxation and applicable measurement bandwidth for 1st MHz of SEM
· Evaluate the benefit of increasing the measurement bandwidth
· Consider different CBW
· Encourage input on SEM regulation
· Further study Tx requirements and impairment assumptions and requirements considering
· LO is placed in the middle of the frequency span used for deriving requirements
· single CC is the baseline assumption
· FFS whether the frequency span is e.g. channel bandwidth or UL scheduling range
· Whether to consider APT and/or ET PA
· Encourage input on how APT/ET PA models behave compared to fixed bias PA, e.g. ACLR vs backoff. Consider e.g.
· How different models impact margins in MPR/A-MPR
· Applicable dynamic range for each model
· PA calibration under varying biases
· Impact of memory effects 
· Need for additional linearization techniques
· Whether to consider wider OOB boundary
· FFS on modifying SEM based on wider OOB boundary and evaluating MPR based on wider OOB boundary
· Encourage inputs on improvements on MPR requirement framework as well as MPR/A-MPR evaluation process improvements

Topic #4: Rx requirements
· Agreements
· Further study reference sensitivity including NF for different bands and/or frequency sub-ranges considering at least
· Whether NF and implementation margin can be reduced taking into account implementation complexity
· Encourage companies to provide numerical evaluations
· Consider impact on other Rx requirements which have been defined relative to reference sensitivity
· Study alternatives of determining UL RB allocation size and position for FDD bands considering at least following options
· 1) UL allocation is set so that Tx noise is substantially below Rx noise floor
· 2) Evaluation of component performance and Tx noise in both main and diversity receivers with the aim to define practical ways to define UL allocation
· For both options
· Consider impact to RSD for different power classes
· Consider that REFSENS should meaningfully test UEs minimum performance
· Further study whether ACS, blocking and wideband intermodulation test parameters can be more unified below 2700 MHz and above 3300 MHz and whether there is a need to define narrowband blocking requirement.
· The plan for MSD related study
· Step 1: Discuss the MSD and the related requirements, including if MSD will be introduced in 6G in 6G UE RF thread
· Step 2: Based on the outcome of step 1, it is further discussed in UE RF thread if OTA test, should be considered.
· Step 3: if the answer is Yes in step 2, the feasibility and other aspects, e.g. cost, of OTA test will be discussed under 6G testability and OTA thread.
· Step 4: if the feasibility is confirmed in step 3, OTA measurement discussion will start. It is FFS if this should be discussed in 6G UE RF or OTA thread.
· NOTE: the discussion plan in OTA thread and UE RF thread should be coordinated. 
· Further study how to define meaningful and useful MSD requirements with the target of having them widely available 6G day1 considering also usefulness for infra and operators. Further study possibilities to simplify and improve MSD framework considering e.g.
· Strive to use 5G requirements as baseline
· Simplifying minimum requirement organization using frequency grouping and impairment orders
· RF parameter assumptions
· Further study benefits and usefulness of MSD reporting schemes as an addition to MSD minimum requirements
· Encourage further input from infra and operators on what kind of reporting could be useful and potentially taken into account in scheduling, e.g. reporting MSD separately when UE is transmitting and not transmitting
Topic #5: Frequency range between FR1 and FR2-1
· Agreements
· Study for around 7 GHz, around 10 GHz and around 15 GHz
· Which frequencies can and should adopt FR1-like antenna and conducted RF requirements
· Realistic antenna count considering also impact to other frequency ranges
· NF assumption and implementation margin

Topic #6: Spectrum aggregation
· Agreements on contiguous and non-contiguous CA
· Encourage inputs from operators, infra-vendors as well as other companies on demand for intra-band non-contiguous UL CA considering all the constraints observed during 5G
· For contiguous CA study further the need for 
· Defining BCS, discuss BCS in spectrum thread
· RF requirements for non-contiguous RB allocations
· BW class narrower than or equal to widest single carrier BW
· Discuss the single wide carrier vs. intraband CA initially in system parameter thread, especially when it comes to defining the maximum channel bandwidth
· Agreements on switching and interruptions
· Aim to identify all relevant switching scenarios during RAN#118
· Further study if switching time for those scenarios can be improved compared to 5G and whether the improvement is useful and brings real benefit considering e.g. number of impacted symbols
· Consider interruptions, UL-DL switching, carrier switching and transient times separately
· For interruptions, focus on need for interruptions and RF re-tuning time impact on interruption duration
· Final total interruption duration including potential different granularity for interruption durations is not discussed in UE RF  
· Agreements on simultaneous Tx-Rx operations between different operating bands
· Study which band combinations should be specified for concurrent operations in the specifications in consistent manner
· Strive to identify cause for requirement complexity in 5G and how to alleviate the situation for 6G
· Take into account that 6G combinations are not yet available

Topic #7: Joint UE and BS RF 
· Agreements for Tx EVM relaxation
· Network control is needed in case 3GPP agrees to introduce UE Tx EVM relaxation feature
· Study scope for 5GA 
· Study the feasibility to reduce UE MPR values with the relaxed Tx EVM requirement for 5G NR higher modulation orders, i.e., 64QAM, 256QAM
· Study the impacts on BS receiver from demod perspective
· Study the net gain for Tx EVM relaxation
· Consider at least low and high MCS for each modulation order
· The study is performed based on non-AI-based approach at BS receiver under existing and relaxed UE TX EVM requirements
· Non-linearity model(s) of transmission signals are studied to capture PA non-linearity and other RF impairment
· The requirements for other gating factors that impact MPR remain unchanged.
· IBE requirement is based on non-relaxed Tx EVM
· Only 5G requirements are considered
· Only 5G waveforms are considered
· The study is performed based for FR1 single CC operation.
· SU-MIMO at least up to 2 layers and MU-MIMO
· PC3 with 1Tx, PC2 with both 1Tx and 2Tx
· Example bands 
· TDD : n41, n77/n78/n79 and n104
· FDD : n1, n5
· Different bandwidth allocations : narrow, medium and full
· Waveform: CP-OFDM

· Additional considerations for 6G study scope include
· FFS for 1024QAM
· Use 5G requirements as starting point, FFS on accommodating 6G-specific requirements
· FFS for accommodating 6G waveforms

· Prioritize discussion on RF modelling in RAN4#118

Topic #8: Others 
· Agreements 
· Encourage input on
· Massive IoT and SAWless design
· Energy efficiency
· UL coverage
· Possibility to avoid test modes in core requirements and avoiding signaling only for testing purposes
· FR2 study scope
· NTN aspects
· Multi-orbit NTN
· Potential extensions needed on top of TN requirements
Time and/or frequency compensation

BS RF and coexistence
[RAN4#116bis]
· General
· The topic summary was prepared in R4-2514510.
· The following agreements relating to the performance part of the work item were captured in R4-2514638:

BS RF requirements
Issue 1-1-1: Starting point
Agreement: 
5G BS RF requirements should be considered as starting point when defining the 6G BS RF requirements.

Issue 1-2-1: BS type 1-H enhancement
Agreement: 
BS Hybrid beamforming type of architecture shall be studied.

Requirements for cmWave bands
Issue 1-3-3: Rx Requirements 
Agreement: 
For above 7 GHz, further study how BS Rx requirements should be specified, using FR2 approach or not, including if blocking should be specified based on FR2 methodology. 

MSR aspects
Issue 3-1-1: RATs to be considered and new capability sets
Agreement: 
Consider only new capability set(s) with 4G, 5G and 6G for MSR as starting point.
Additional capability sets with 2G and/or 3G could be considered in the future, on operators’ request.

SBFD
Agreement: 
For SBFD in 6G SI, RAN4 will leverage the Rel-19 and Rel-20 outcomes, and additional scope can be considered if the necessity is identified later.

[RAN4#117]
· General
· The topic summary was prepared in R4-2522268.
· The following agreements relating to the performance part of the work item were captured in R4- 2522454:

BS RF requirements
Issue 1-1-1: 5G RF requirements applicable to 6G
Agreement: 
The following existing 5G BS RF requirements are applicable to 6G BS RF at least for the 5G re-farming bands. 
· Frequency error
· Occupied bandwidth
· Spurious general requirement
· Receiver spurious requirement

Issue 1-1-2: 5G RF requirements to be re-evaluated without any new study for 6G
Agreement: 
The following 5G BS RF requirements would need to be re-evaluated based on TR 38.817-02, e.g. the existing formula is reused, once the spectrum utilization and channel bandwidths list will be decided for 6G. No further study would be needed for those requirements.
· Reference sensitivity
· Receiver intermodulation
And at least for the 5G re-farming bands:
· Sensitivity (OTA)
· Dynamic Range
· In channel selectivity


Issues 1-1-3 to 1-1-12: BS RF requirements to be studied
Agreement: 
The following BS RF requirements will be studied during the 6G SI: 
· 1st priority:
· EVM, detailed scope to be further discussed:
· For new 6G modulation 
· Study + measurement methodologies 
· More pragmatic EVM requirement framework (e.g., MIMO layers dependent framework, other considerations are not precluded)
· In-band and Out of band blocking
· Reconsidering approach taken for UTRA 
· For bands in upper FR1 and/or for new 6G bands only.
· Protection of the BS receiver of own or different BS
· OBUE for wider channel BW
· Time alignment error
· 2nd priority:
· BS output power 
· RE power control dynamic range 
· Total power dynamic range 
· Transmit ON/OFF, only for new 6G bands
· ACLR absolute limit clarification 

The 1st priority means the technical discussion should start from next meeting, focus will be on these 1st priority topics.
The 2nd priority means tdoc could be submitted from next meeting but the discussion will only happen if there is time left during the meetings. 
Note: SBFD related requirements (e.g., In-channel adjacent subband leakage for SBFD, In-channel adjacent subband blocking for SBFD, etc.) to be considered by leveraging the Rel-19 and Rel-20 outcomes.

Requirements for cmWave bands
Issue 1-2-1: Conducted requirements and FR2 like methodology
Agreement: 
For bands in the 5-8 GHz:
· Conducted and OTA requirements will be studied.
· FFS if similar approach as FR2 could be used (e.g. single declared sensitivity).

Issue 1-2-2: RF requirements to be studied for bands above 7 GHz
Way Forward: 
The following list of requirements for bands above 7 GHz would be considered:
· If RAN4 agrees to redo coexistence study for ~7GHz: 
· ACLR/ACS
· BS Rx requirements based on coexistence results, including ICS.
· Dynamic range
· For further discussion: 
· RE power control dynamic range
· Transmit On/Off power requirements


Coexistence studies
Issue 2-1-1: Coexistence studies
Agreement on the 6G coexistence study
Prioritized scenario: ~7 GHz including n104, Urban Macro, PC2 UE (FFS if PC3 and/or PC1.5 or PC1 will be considered).
It is for further discussion on the necessity of the new 6G coexistence study.
The companies who propose not to introduce the new 6G coexistence study are encouraged to provide the justification, including how the conclusions of the existing study can be extended to 6G scenarios and how it will impact to extend the existing 5G requirements to 6G.
Interested companies who propose to introduce the new 6G coexistence study are encouraged to 
· Identify the key assumptions differences (comparing to the assumptions and works done in TR 38.921 for 6.425-7.125GHz and TR 38.922 for 7.125 – 8.4 GHz).
· Identify the potential impacts on the conclusions of previous coexistence studies if any (e.g. how much ACLR/ACS difference is expected).
· Identify the next steps (e.g. update existing requirements? New requirements/new type? Regulation impacts?).
· Identify specific band/ frequence range (e.g., n104 and/or 7.125 – 8.4 GHz frequency range)
Other scenarios (e.g. Urban micro, Indoor hotspot, Dense urban, …) are not precluded but the interested companies are encouraged to justify why the proposed scenario(s) would be more stringent comparing to Urban Macro, impacting the coexistence study results.
Note: Coexistence study for less than 1 GHz is on hold.


NTN aspects
Issue 3-1-3: NTN-NTN RF coexistence scenarios
Agreement: 
The following coexistence studies are considered for the 6G SI with the motivation and needs of such study to be discussed and clarified:
1- NTN-NTN coexistence - S-band
2- NTN-TN coexistence: New satellite orbit MEO for S-/Ku-/Ka-band
3- NTN and TN coverage overlap – adjacent channel – ~2 GHz 
Study performance impacts based on existing requirements.
4- NTN-TN coexistence: New satellite orbit vLEO for S-band
5- NTN-TN coexistence: New 6G C-band considering LEO600 and GEO
6- NTN-TN coexistence: New 6G Q/V-band considering LEO600 and GEO

The priority order for #2 to #6 will be decided in RAN4#118 meeting.

Issue 3-2-1: SAN RF requirements to be studied
Agreement: 
· 1st priority:
· Time Alignment Error  
· Frequency error based on non-ideal feeder link, … 
· Modulation quality based on real world experience from SAN development, SAN PA models + EVM improvement 
· Total power dynamic range, based on evolved SAN architecture, PA model, waveform 
· 2nd priority (will be discussed only if time left in next meetings):
· RE power control dynamic range, based on waveform and PA model 
· Additional spurious coexistence (NTN/NTN coexistence) 
· Receiver sensitivity level based on new channel models 
· Dynamic range based on new channel models 
· In band blocking for corner SAN – SAN cases 
· Out of band blocking for corner SAN – SAN cases 

The 1st priority means the technical discussion should start from next meeting, focus will be on these 1st priority topics.
The 2nd priority means tdoc could be submitted from next meeting but the discussion will only happen if there is time left during the meetings.



Spectrum
[RAN4#116bis]
· General
· The topic summary was prepared in R4-2514511.
· The following agreements relating to the performance part of the work item were captured in R4-2514626:

Topic #1: Definition of frequency ranges and bands
Sub-topic 1-4: Band naming convention
Issue 1-4-1: 6G Bands Naming Convention
· Agreement:
· RAN4 shall re-use the prefix concept from NR for 6G
· Note: this agreement has no implication or limitation on the RAN1 and potential RAN4 discussion of UL and DL decoupling. 
[RAN4#117]
· General
· The topic summary was prepared in R4-2522269.
· Adhoc minutes are captured in R4-2522447.
· The following agreements relating to the performance part of the work item were captured in R4-2522443:

Topic #1: Band/band combination definition and simplification
Sub-topic 1-1: Bands naming and Bands Number range
Issue 1-1-1: 6G Bands Naming Convention
Agreement: use letter “s” as the prefix for 6G bands

Issue 1-1-2: 6G Bands Number Range
Agreement:
· It is agreed to re-use the NR number range for 6G bands including both 5G refarming bands and new 6G bands. Both TN and NTN bands are covered by this agreement.
· The band numbers of refarming bands in 6GR should be reused as much as possible. 
· It is not precluded to enhance the band numbers of 6G over 5G NR.
· FFS on how to define the band numbers for the bands which are partially or fully overlapped, including both TN and NTN bands. 
· Potential regulatory requirement difference should be taken into consideration.

Sub-topic 1-2: Band and Band combination introduction/simplification
Issue 1-2-1: Band introduction
Agreement:
· Introduce the 6G bands by considering the following option.
· RAN4 to further evaluate NR refarming bands into 6GR as case-by-case manner instead of inheriting all the bands from 5G to 6G. 
· The consideration factors include commercial deployment status, operator’s request.
· New 6GR bands should be introduced on “first come first served” basis
Issue 1-2-2: Band combination introduction
Agreement:
· For band combination introduction in 6G: RAN4 will study and define 6G band combinations per the request, meaning no 5G band combinations will be automatically transferred to 6G. .
· FFS how to handle operator request to transfer 5G combination to 6G
· FFS on how to port 5G combinations to 6G
· RAN4 to study the Band Group Concept to structure the RF requirement improvement 
· Concept of band group includes RF requirements simplifications and FFS on whether include RF architecture assumptions.
· Note that the Band Group Concept is not a replacement to normal CA.
· No restriction on operators’ request on band combination

Issue 1-2-3: Meanings/benefits for band combination simplification
Tentative Agreement:
The BC simplification will primarily focus on how to
· Improve the procedure, if feasible, to introduce BC compared to 5G
· Make the spec leaner and simpler to understand
· Simplify UE conformance test
It is noted the market needs and the related proposals by the operators should not be sacrificed. RAN4 will further study how to maintain the reasonable workload and meeting cycle when new BC is introduced. 

Topic #3: Spectrum related regulatory survey
Sub-topic 3-1: New spectrum for consideration during the 6G SI
Issue 3-1-1: New spectrum/bands for consideration during the 6G SI
Agreement:
· For new 6G spectrum, RAN4 shall initially focus on a new 6GR band around 7GHz.

RRM
[RAN4#116bis]
· General
· The topic summary was prepared in R4-2514512.
· Adhoc minutes are captured in R4-2514625.
· The following agreements relating to the performance part of the work item were captured in R4-2514644:
Issue 3: General RRM scope
Issue 3: General RRM scope
Agreement: 
The scope of this issue is merged to Issue 5: RRM framework. This category is removed.

Issue 4: Measurement gap(MG) and interruption
Issue 4-1: MG related scope
Agreement in main session (Tue): 
Measurement gap, including gap-less measurement, is agreed as part of RAN4 RRM 6G study. The detailed scope will be further decided. 
· Interruption enhancement due to gap-less measurement will be part of the MG discussion.

Issue 5: RRM framework: 
Issue 5: RRM framework: Measurement capability/delay/overhead/accuracy
Agreement:
RRM framework: measurement capability/delay/overhead/accuracy/quantities/unified measurement, is agreed as part of RAN4 RRM 6G study. The detailed scope will be further decided. 
	Note: the title of the main topic can be revised after selection of the sub-topics.

[RAN4#117]
· General
· The topic summary was prepared in R4-2522270.
· Adhoc minutes are captured in R4-2522443.
· The following agreements relating to the performance part of the work item were captured in R4-2522442:

Topic 2: Measurement gap(MG) and interruption
Topic 2-1: MG related scope
[Agreement]
RAN4 RRM to first study the following 6G MG related sub-topics:
· Sub-topic 1: Gap-less measurement and its side conditions
· Sub-topic 3: Adaptive MG operation and UE assisted MG configuration 
· Sub-topic x: MG pattern/configuration design in 6G (FFS if considering the scopes from subtopic 2 and 4 in FL summary, and details can be decided in next meeting)
· Sub-topic y: Granularity of MG applicability, e.g., per-UE, per-FR, per-CC, per-CC group, or per-band group
· FFS in next meeting: Sub-topic 5: Multi-carrier measurements in MG (to decide where to place this topic in next meeting, e.g., in MG or in RRM framework)
Detailed scope for above sub-topics can be decided in Feb meeting, and other MG related sub-topics are open for discussion in a contribution-driven way from Q3 2026.

Topic 2-2: interruption related scope
Agreement:
Whether or when RAN4 to start the study of this interruption-free or interruption reduction based RRM can be discussed from Q2 2026 if progress in RAN4 and other WGs is sufficient to support this study. This discussion can be contribution driven.

Topic 3: RRM framework: Measurement capability/delay/overhead/accuracy/unified measurement
[Agreement]
· For Sub-topic 1: Unified measurements 
· Define the exact study scope with priorities in RAN4#118 for this sub-topic, including
· The study on the use case and scenarios for the study scope, including the definition of the unified measurement
· The study on the benefits and drawbacks to define framework of the measurement requirement unification and the potential impact on the measurement requirements and the behaviors
· The study on whether and how the identified RRM measurement requirements/behaviors can be unified, 
· Others are not precluded

[Agreement]:
· For Sub-topic 2: UE group for RRM 
· Define the exact study scope with priorities in RAN4#118 for this sub-topic, including
· Study on the potential scenario and use cases for UE group
· Study on the benefit and drawback the UE group for RRM 
· Study on the following aspects:
· potential gain and drawback compared with the RRM measurement without UE group, e.g., existing power saving schemes
· impact to UE and network 
· impact to other WGs 
· Study on the RAN4-relevant assumptions for UE grouping
[Agreement]
· Sub-topic 3: Identification/measurement/tracking/delay reduction 
· Define the exact study scope with priorities in RAN4#118 for this sub-topic, including
· RRM measurement requirements
· It will be decided in RAN4#118 if this study should be pending on the progress of the unified measurement study.
· Hold the following work until sufficient progress made in RAN1 
· Study searcher number 
· Study measurement capability for number of cells, beams and frequency layers 
· Rx beam sweeping factor
Others proposals are not precluded.

Demodulation
[RAN4#116bis]
· General
· The topic summary was prepared in R4-2514513.
· Adhoc minutes are captured in R4-2514589.
· The following agreements relating to the performance part of the work item were captured in R4-2514645:

Sub-topic: Performance testing and requirement
General performance requirement aspects
· Agreement
· In 6G SI, RAN4 will study how to strive to develop a demod/test performance requirement framework for the minimum performance to better reflect real field conditions than 5G, if necessary, by taking into consideration of the requirement/test coverage/alignmentablity and the test feasibility, complexity and cost/resources.

Sub-topic: Uplink demod
Digital Pre-Distortion and Post-Distortion Techniques
· Agreement
· DPoD and DPD discussion including both AI and non-AI based will be firstly discussed in AI (AI-based) and UE RF (non-AI based) threads. Once sufficient progress is made, it can be further discussed if the discussion should be continued in Demod thread.


[RAN4#117]
· General
· The topic summary was prepared in R4-2522271.
· The following agreements relating to the performance part of the work item were captured in R4-2522426:

Topic #1: 6G demod
Sub-topic 1-1: General aspects
RAN4 demod study timeline
· Agreement
· RAN4 shall address the following topics in the initial stage. 
· Demodulation specification principles (topics that do not overlap with operational efficiency thread)
· e.g. Drafting format, requirement structure, applicability rules
· Channel model
· Receiver assumption
· Demodulation and CSI reporting test framework including TE functionality enhancement
· Test Equipment limitation (e.g. testable SNR extension, TE TxEVM restriction) need to check
· Feedback-less
· TxEVM assumption for demodulation
· Interference profile
· In RAN4#118, the identified topics will be further prioritized.
· The interested companies are encourage to provide their prioritized list in the next meeting

Waveform and modulation study
· Agreement
· Wait for RAN1 decisions concerning the waveforms in 6GR before evaluating whether there is demodulation test framework impact.

SCS
· Agreement
· Wait for RAN1 decisions concerning the SCS options in 6GR before evaluating whether there is demodulation test framework impact.

ISAC study
· Agreement
· Wait for RAN1 and RAN4 6G sensing agenda decisions.

Conducted and radiated testing
· Agreement
· Discuss proposals related to testing under Testability and OTA agenda.
· The 6G demodulation thread will determine whether the requirement is conducted or radiated. The 6G testability thread will assess testability and identify any issues.

General simulation assumptions
· Agreement
· Use 5G NR air interface as a starting point for evaluations of proposed enhancements to demod framework. 6GR air interface will be consider later when available.

Sub-topic 1-2: Channel models
Channel type
· Agreement
· Maintain both TDL and rCDL
· FFS guidelines when to use each model.
· 6G study should avoid scope overlapping with ongoing 5G work
· Detailed scope of 6G channel model study should be identified. 
· The prioritization of this work will be discussed together with other topics.

MIMO correlation matrices for TDL
· Agreement
· Study practical MIMO correlation matrices for TDL. Companies are invited to share concrete ideas.

Specialized propagation channels
· Agreement
· Deprioritize these and complete the baseline TDL and rCDL first.

AI/ML aspects of channel model
· Agreement
· Deprioritize these and complete the baseline TDL and rCDL first.
· This may need input from RAN4 6G AI agenda.

PMI bias
· Agreement
· Wait for the Rel-20 SCM WI conclusions to see whether the issue is resolved.

Sub-topic 1-3: Receiver assumptions
Receiver assumption for BS
· Agreement:
· MMSE-IRC is the baseline receiver for BS in 6G

Sub-topic 1-7: New TE functionalities
New TE precoding procedure
· Agreement
· Conduct an initial feasibility and necessity study of precoding procedure at TE where full channel state information, e.g. channel coefficients, are available, 
· Inputs from TE vendors are requested.
· The exact requests to TE vendors can be further discussed.
· It is FFS on the impairment assumptions, including the noise level.
· The prioritization of this work will be discussed together with other topics.

Sub-topic 1-8: UE classification and applicability
UE classification and device types
· Agreement:
· Wait for further clarification in RAN and RAN1 what device types and UE classification may get defined, before addressing how this is captured in the requirements framework.

AI
[RAN4#116bis]
· General
· The topic summary was prepared in R4-2514636.
· The following agreements relating to the performance part of the work item were captured in R4-2514637:

Topic#1: General scope and timeline
Issue 1-1: RAN4 6G AI/ML study scope
Agreement:
· In 6G AI/ML study, the detailed RAN4 scope shall include
· Identify Use Case(s) of interest (either existing or new) with compelling trade-off between e.g., performance, complexity, etc…
· RAN4-driven use cases: RAN4 shall identify, select and study only those AI/ML use cases that fall within RAN4 core responsibility. The detailed principles are captured under 3-1.
· Other WG-driven use cases: RAN4 shall assist other working groups in these use cases by studying RAN4 impacts with RAN4 analysis and evaluation relevant to implementation and performance.
· AI/ML framework: Extensible AI/ML enablers based on the identified Use Case(s), including
· LCM procedures: RAN4 can study relevant RAN4 requirements for LCM procedures. If the use cases are identified by other WG, RAN4 related study should be based on the agreements and/or requests by other WG. The exact LCM context will be separately discussed and decided in the responding WGs. 
· RAN4 may study the feasibility and testability of the AI/ML functionalities. The study may include different aspects. It will be further decided how to manage the discussion under different agenda items, e.g. AI or testability.

Issue 1-2: RAN4 6G AI/ML study timeline
Agreement:
· RAN4 timeline for Rel-20 6G AI/ML study
· Stage 1: Q4'25 and Q1'26
· To clarify study scope for RAN4 AI/ML framework
· To select the top-prioritized RAN4-led AI/ML use cases, with the detailed evaluation plan concluded for Stage-2
· Stage 2: Q2’26 to Q2’27
· To analyse and conclude RAN4 AI/ML framework (including RAN4 aspects for LCM procedures and other RAN4 specific issues)
· To study comprehensively the RAN4-led use case(s) selected in Stage 1.
· Other new use case(s) are not precluded depending on the consensus and the limited RAN4 bandwidth
· Based on the agreement and/or the request from other WG, RAN4 will study the selected other WG-driven use cases with RAN4 analysis and evaluation. RAN4 related bandwidth limitation should be taken into consideration. 
Topic#2: RAN4 AI/ML framework
Issue 2-2: Post-deployment enhancement  
Agreement: 
· RAN4 will discuss the potential post-deployment testing enhancements scope in 6G

Issue 2-4: Model generalization
Agreement: 
· For AI/ML functionality generalization, RAN4 shall study generalization of UE and BS based AI/ML functionality for 6G and identify the potential standard impact.
· The study will begin no early than Q2 2026. 
· Study and identify the typical parameters/aspects that are expected to be generalized by AI/ML functionality for each use case firstly, and then discuss how to test the generalization for the corresponding use case.
· RAN4-led use cases will be prioritized.
· The related study on other WG-led use cases will be based on the requests from the corresponding WG.

Issue 2-6: AI/ML UE category
Agreement: 
· Regarding metrics related to AI/MI complexity supported by UE/NW, it can be discussed if a study is needed in 6G no earlier than Q2 2026.
· The definition and the context of AI/MI complexity needs to be further clarified if the study is agreed. 

Topic#3: RAN4-driven AI/ML use case (General Issues)
Issue 3-1: Principle for AI/ML use cases selection
Agreement: 
· Principles for AI/ML RAN4-driven use cases selection
· RAN4 shall closely coordinate with other WG and strive not to duplicate the efforts 
· RAN4 should work with other WG to clarify the split between RAN4 driven AI/ML work and RAN1/2/3 driven work.
· Coordinated discussions with RAN1/2/3 are required to avoid overlapping scope.
· Typical RAN4-driven use case shall
· ensure performance gain or gain from other aspects, by focusing on some RF/Demod/RRM topics
· Prioritize the use case by taking into account: 
· use cases with gain over non-AI counterpart 
· gain may include performance gain or gain from other aspects, like overhead reduction.
· trade-off between performance and complexity/overhead should also considered. 
· use cases with potential standard impact.
· Note: the prioritization principle is the general principle and no intention to have implication on RAN4 6G AI work plan. 

Issue 3-2: Aspects of RAN4-driven use case to be studied
Agreement: 
· Aspects of RAN4-driven use case to be studied
· By following RAN1 agreement, for each (sub-)use case proposed, proponent companies are encouraged to study and report the following:
· Definition of each (sub-)use case, including at least AI model input/output
· The evaluation assumption, methodology, KPIs, benchmark, and preliminary simulation results
· Assumption on training types, e.g.,
· offline training, online training, finetuning
· Label construction (if applicable), including whether/how to obtain label data for model training
· Assumption on model location for inference, e.g., UE-sided model, NW-sided model, and two-sided model
· Collaboration/interaction between UE and NW, e.g., 
· no collaboration/interaction
· UE/Network collaboration targeting at separate or joint ML operation
· High level potential specification impact 
· Additionally, the following RAN4 aspect(s) are encouraged to study: 
· Feasibility issues, including complexity, and other aspects related to implementation
· Other aspects identified by companies are not precluded. 
· Here is the exemplary template for company to study/report the details of one certain use case: 
	Sub-use case X
	Company-A
	Example

	AI model input 
	Input in training 
	
	e.g., estimated DMRS 

	
	Input in inference
	
	e.g., estimated data signal 

	AI model output
	Label in training (if applicable)
	
	e.g., original DMRS

	
	Output in inference
	
	e.g., corrected signal from non-linearity

	Assumption on training 
	Training type
	
	e.g., offline training, online training, finetuning, etc.

	
	Label construction 
(if applicable)
	
	whether/how to obtain label data for model training

	model location for inference
	
	e.g., UE-sided model, NW-sided model, and two-sided model

	Collaboration/interaction between UE and NW
	
	e.g., no collaboration/interaction, UE/Network collaboration targeting at separate or joint ML operation

	Evaluation methodology 
	
	e.g., system level simulation, link level simulation, with detailed description

	Evaluation assumption
	
	Detailed table can be provided for evaluation assumption

	Evaluation KPI
	
	e.g., Tput

	Evaluation benchmark
	
	Description of non-AI solution to be compared with

	Preliminary evaluation results
	
	Detailed results can be provided. 

	High level potential specification impact
	
	e.g., impacted existing clause, potential new requirement, impacts to other WG’s specifications

	Feasibility issues, including complexity, and other aspects related to implementation
	
	e.g., description of model complexity, other implementation complexity etc. 



Topic#4: AI/ML use case for RF issues (Per-use case discussion)
Use Case#1: AI-nonlinearity compensation
Issue 4-1b: Sub use case definition and selection for AI-DPD/DPoD
Agreement:
· The scope of potential RAN4-led AI use case, AI-DPD/DPoD, will be further discussed in the next meeting. The candidate sub-use cases include
· UL:
· UE: AI-DPD
· NW: AI-DPoD
· DL:
· NW: AI-DPD
· UE: AI-DPoD
· To facilitate the 6G AI scope discussion, the interested companies are encouraged to timely provide more analysis, including the performance benefit, spec impact, the assumption behind their analysis, on the specific sub-use case(s).

Issue 4-1c: Evaluation for AI-DPoD
Agreement: 
· Non-linearity model(s) of transmission signals: 
· Discussed in other 6G agenda (e.g., system parameter agenda and UE RF agenda), which is intended to discuss the common model as much as possible. 
· Using separate models for AI and non-AI DPoD is not precluded. 
· Evaluation Procedures and some detailed discussion points 
· Step-1: Non-linearity model(s) of transmission signals is determined to be used in the evaluation. 
· Step-2: Evaluation methodology by applying non-linearity model(s) of transmission signals to baseband evaluation with the following procedure 
· FFS a joint session or separate session of AI and non-AI non-linearity compensation.
· Detailed assumptions for evaluation (including data collection, training and inference) may include, but be not limited to 
· FFS the extent to which UE EVM requirements can be adjusted when AI-DPoD compensates for PA impairment including PA and other RF components non-linearity.
· FFS suitable AI/ML model, type of training. 
· FFS different data collection methods for AI/ML model training, focusing on UE operation in the compressed (non-linear) PA region: e.g., simulation-based datasets (with realistic Tx front-end and PA models) and measurement-based datasets (from multiple UEs).
· FFS how to define a reference AI/ML model for evaluating AI/ML DPoD performance and ensuring comparability across different implementations
· Focusing on higher modulation orders focusing on high-SNR conditions
· Other details are not precluded
· Step-3: For a given relaxed EVM value (e.g., 6% for a certain modulation order), conduct TX MPR simulation.
· The potential MPR reduction enabled by AI-DPoD is evaluated. 
· The requirements for other gating factors that impact MPR including ACLR, SEM and SE remain unchanged
· The impact on UL coverage and UE transmit energy efficiency is evaluated.
· Other design principle to be considered: 
· UE may adjust EVM and reduce MPR only under explicit network control; otherwise, existing RF requirements apply.

Issue 4-1d: Evaluation for AI-DPD
Agreement: 
· Non-linearity model(s) of transmission signals: 
· Discussed in other 6G agenda, which is intended to discuss the common model as much as possible. 

Topic#5: AI/ML use case for Demod (Per-use case discussion)
Use Case#2: AI-based channel estimation
Agreement: 
· Postpone RAN4 discussion on AI-based channel estimation including both sub-use cases (AI-based channel estimation with DMRS reduction and AI-based channel estimation with CSI-RS reduction)
· If triggered by RAN1, RAN4 will start the study to provide RAN4 analysis and evaluation relevant to implementation and performance. 

Use Case#3: AI-SRS-assisted channel reconstruction
Issue 5-2a: Use case definition and supporting level from companies
Agreement: 
· The scope of potential RAN4-led AI use case of AI-SRS assisted channel reconstruction, will be further discussed in the next meeting.
Use Case#4: AI-enabled PRACH receiver
Issue 5-3a: Use case definition and supporting level from companies
Agreement: 
· The scope of potential RAN4-led AI use case of AI-enabled PRACH will be further discussed in the next meeting.

Topic#6: AI/ML use case for RRM (Per-use case discussion)
Use Case#5: AI-based measurement prediction
Issue 6-1c: Additional principle/method for AI-RRM use case selection
Agreement:
· Additional principle/method for AI-RRM use case selection
· Whether the proposed AI-RRM use case should be driven by RAN4:
· Existing 5G-A use cases included in RAN2 and RAN1 WIs should be precluded in RAN4 6G study. 
· Coordination with RAN1 and RAN2 when potential AI-RRM use cases are agreed in RAN4 to avoid overlapping scope. 

Issue 6-1a: Use case definition and supporting level from companies
Agreement: 
The scope of potential RAN4-led AI-RRM use case(s) will be further discussed in the next meeting.


[RAN4#117]
· General
· The topic summary was prepared in R4-2522365.
· The following agreements relating to the performance part of the work item were captured in R4-2522458:

Topic #1: RAN4 AI/ML framework and other general aspects
Issue 1-1: Post-deployment enhancement
Tentative Agreement:
· The following clarification is provided to align companies’ understanding on pre-deployment conformance and post-deployment enhancement options. 
	
	Ways to guarantee AI/ML performance
	When to perform
	Where to perform
	Comment

	(1)
	Pre-deployment conformance test
	Before cell-phone shipped into market
	Testing lab for conformance testing
	Same as existing conformance testing

	(2)
	Post-deployment pre-activation functionality test
(Option 1 in Rel-19 discussion)
	After cell-phone shipped into market, but before new AI/ML functionality activated
	FFS in UE vendors’ lab or testing lab
	Similar as product testing

	(3)
	Post-deployment post-activation functionality testing based on performance monitoring
(Option 2 in Rel-19 discussion)
	After new AI/ML functionality activated
	In-field practical network environment
	No yet introduced in Rel-19.



· FFS the following options for post-deployment enhancement in 6G study: 
· Post-deployment pre-activation functionality test (Option 1 in Rel-19 discussion)
· Post-deployment post-activation functionality testing based on performance monitoring (Option 2 in Rel-19 discussion)

Issue 1-2: Model standardization and deployment
Tentative Agreement:
· For model complexity,  
· RAN4 further study AI model complexities, by considering: number of model parameters, model computing complexity, model size, data requirement, inference latency, and model generalization.
· FFS the following example to differentiate “Simple” and “Complex” models: 
	
	"Simple model” 
	"Complex model" 

	Num of model parameter
	Low, 
e.g., <1M
	High, 
e.g., 1M ~10M

	Model computing complexity
	Low, 
e.g., <1M FLOPs, or [1M FLOPs ~10M FLOPs]
	High, 
e.g., [1M FLOPs ~10M FLOPs], or 10M FLOPs ~100M FLOPs

	Model size
	Small, 
e.g., <1MB
	Large, 
e.g., 1MB ~10MB

	[Inference latency]
	Low
	High

	[Training data requirement]
	Low
	High

	[Generalization]
	Sufficient for simple tasks
	High potential for complex tasks



Issue 1-5: Interoperability for one-sided and two-sided models
Tentative Agreement:
· Interoperability for one-sided model,
· 	RAN4 to study interoperability issues arising from the deployment of UE sided AI/ML models for agreed functionalities in 6G.
· Interoperability for two-sided model,
· No more discussion in 6G study, while the to-be-specified mechanism for CSI compression in Rel-20 5G-A WI can be used to address interoperability issues in AI/ML based 6G features that require two-side model deployment.

Topic #2: AI/ML use cases for RF issues (Per-use case discussion)
2.1 Use Case #1: AI-nonlinearity compensation
Issue 2-1: AI-nonlinearity compensation (sub-)use case selection/prioritization
Agreement: 
· RAN4 will study the following 6G AI use cases
· Case 1.1: AI-based DPoD+no DPD 
· Case 1.2: AI-based DPoD+non-AI DPD
· Case 2: no DPoD+AI based DPD
· benchmark: 1) non-AI DPD only 2)non-AI DPoD only 
· The interested companies can choose to compare with no DPD/DPoD and non-AI DPD(UE)+non-AI DPoD(BS)
· Training: TBD
· Evaluation metric: TBD
Issue 2-4: AI-DPoD in gNB – evaluation related proposals
Agreement:
· For evaluation procedure Step-2 (Evaluation methodology by applying non-linearity model(s) of transmission signals to baseband evaluation)
· Analyze on the feasibility for both online and offline training
· FFS different data collection methods for AI/ML model training, focusing on UE operation in the compressed (non-linear) PA region: e.g., simulation-based datasets (with realistic Tx front-end and PA models) and measurement-based datasets (from multiple UEs).
· For a given Tx EVM value derived based on the non-linearity models, evaluate the performance with following assumptions on selected RAN4 test cases to find the target SNR to meet RAN4 requirement or test metric, e.g., 70% of maximum throughput or 10% BLER
· Case 1.1: AI-based DPoD + non-linearity TX model(s) (no DPD)
· Case 1.2: AI-based DPoD + non-linearity TX model(s) (non-AI DPD)
· Case 1.3: non-AI-based DPoD + non-linearity TX model(s) (no DPD)
· Case 1.4: non-AI-based DPoD + non-linearity TX model(s) (non-AI DPD)
· Benchmark 
· Benchmark 1): No DPoD + non-linearity TX model (non-AI DPD)
· Additional benchmark: No DPoD + non-linearity TX model (no DPD)
· FFS which RAN4 use case should be used.
· FFS the possibility to align non-AI and AI-based DPoD
· FFS how to proceed the work before non-linearity model is not agreed in other sessions. 
· FFS how to proceed if there are multiple non-linearity models from 6G system parameter and UE RF sessions.
· FFS TxEVM values
· Detailed RF transmission scheme and configuration: 
· Use 5G NR existing supported scheme and configuration as starting point, and will be finally determined based on the conclusion from 6G system parameter and UE RF sessions 
Issue 2-6: AI-DPD in UE – evaluation related proposals
Agreement: 
· Evaluation methodology: 
· For a given non-linearity models, evaluate the performance with following assumptions to find the target output power (after applying AI-based DPD) to meet RAN4 Tx requirements, including ACLR/SEM/IBE/EVM 
· FFS how to perform the evaluation on the impact of remaining non-linearity after AI-DPD. 
· Case 2: No DPoD + non-linearity TX model (AI-based DPD)
· Benchmark 
· Benchmark 1): No DPoD + non-linearity TX model (non-AI DPD)
· Additional benchmark: No DPoD + non-linearity TX model (no DPD)
· FFS how to proceed the work before non-linearity model is not agreed in other session. 
· Strive to have aligned model as DPoD evaluation. 
· FFS how to proceed if there are multiple non-linearity models from 6G system parameter and UE RF sessions.
· FFS Tx requirements values
· Detailed RF transmission scheme and configuration: 
· Use 5G NR existing supported scheme and configuration as starting point, and will be finally determined based on the conclusion from 6G system parameter and UE RF sessions 
Topic #3: AI/ML use cases for Demod issues (Per-use case discussion)
3.1 Use Case #2: AI-SRS-assisted channel reconstruction
Issue 3-1: AI-SRS-assisted channel reconstruction (sub-)use case selection/prioritization 
Tentative Agreement:
· For AI-SRS-assisted channel reconstruction: 
· RAN4 continue the discussion on AI-assisted SRS power imbalance compensation. 
· RAN4 hold the discussion on other AI-SRS-assisted channel reconstruction use cases which can be considered in RAN1 6G study. 
Issue 3-3: AI-SRS-assisted channel reconstruction – evaluation related proposals
Tentative Agreement:
· For AI-assisted SRS power imbalance compensation,
· FFS assumptions on simulation parameters, including channel models, number of UE antennas, frequency band and SRS residual power imbalance distributions are determined to be used in the evaluation.
· FFS evaluation methodology 

3.2 Use Case #3: AI-enabled PRACH receiver
Issue 3-4: AI-enabled PRACH receiver use case selection/prioritization 
Tentative Agreement:
· For AI-enabled PRACH receiver: 
RAN4 hold the discussion on AI-enabled PRACH receiver which can be considered in RAN1 6G study.

Spectrum sharing
[RAN4#116bis]
· General
· The topic summary was prepared in R4-2514515.
· The following agreements relating to the performance part of the work item were captured in R4-2514646:

Sub-topic 1-0: Agenda handling
· Agreements 
MRSS should be considered in the ultimate RAN4 decision, including RAN4’s input to interim milestone.

Regarding some of the system parameters (e.g. SCS, sync raster, channel raster etc.), separated agenda will be designated for the scenarios of  with (in spectrum sharing)  and without (in system parameter) MRSS considered.
· If feasible, RAN4 strives to define unified system parameters for the scenarios with and without MRSS.
· Revisit this agenda arrangement after Feb. meeting in 2026 for potentially merging the discussion under the single agenda. 

 Before RAN4 receives concrete design from RAN1/2, RAN4 discussion will be based on the agreed hypothesis. 

Sub-topic 1-1: General aspects
Issue 1-1-1: Migration scheme 
· Agreements
· RAN4 focus on MRSS between 6GR and NR until further RANP guidance
· RAN4 focus on inter-RAT mobility between 6GR and NR
Issue 1-1-2: Scenarios for MRSS between 6GR and NR 
· Agreements
· For operating frequency range or band for MRSS between 6GR and NR
· Start RAN4 6G-5G MRSS study in FR1
· Whether to consider 6G-5G MRSS in FR2-1 is further discussed
Sub-topic 1-2: Aspects to facilitate MRSS
Issue 1-2-0: General consideration 
· Agreements
· To facilitate MRSS between 6GR and NR, take following aspects as starting point for RAN4 study
· System parameters
· RF requirements
· RRM requirements
· Interference handling
· Taking following table as starting point to discuss which system parameters are impacted by MRSS.
	System parameters 
	Whether impacted by MRSS

	Numerology
	Maybe impacted

	Channel raster
	Maybe impacted

	Sync raster
	Maybe impacted

	Waveform
	FFS

	Modulation
	FFS

	Channel bandwidth
	FFS




[RAN4#117]
· General
· The topic summary was prepared in R4-2522273.
· Adhoc minutes are captured in R4-2522437.
· The following agreements relating to the performance part of the work item were captured in R4-2522455:


Sub-topic 1-1: General aspects
Issue 1-1-1: Scenarios for MRSS between 6GR and NR
· Sub-issue 1: Spectrum sharing scheme considered for RAN4 study
· Agreement:
· RAN4 will not discuss the spectrum sharing scheme before sufficient progress is made in RAN1. It is FFS if the RAN4 requirements will be impacted by the spectrum sharing scheme. 

Issue 1-1-2: Spectrum sharing with NTN
· Agreement:
· By taking NR TN+6G TN MRSS as the baseline, RAN4 will strive to leverage the related discussion and agreement to NR NTN+6G NTN MRSS.
· RAN1’s related agreements will be taken into consideration.
· NR NTN+6G TN and NR TN+6G NTN will be postponed in RAN4 until clear guidance from RAN is available. 

Sub-topic 1-2: Aspects to facilitate MRSS
Issue 1-2-2: Channel raster 
· Agreements
· 7.5kHz UL shifting is not needed for 5G-6G MRSS

Issue 1-2-3: Sync raster 
· Agreements
· Consider following high-level aspects as starting point for Sync raster discussion in RAN4
· How can sync raster design help to improve initial access performance
· Discuss the relationship between channel raster and sync raster

Issue 1-2-5: Waveform 
· Agreements
· Based on RAN1 agreements on basis waveform below, it is feasible from RAN4 perspective to support 5G-6G MRSS from waveform aspect.
· UL : CP-OFDM and DFT-s-OFDM
· DL : CP-OFDM

Sensing
[RAN4#116bis]
· General
· The topic summary was prepared in R4-2514516.
· The following agreements relating to the performance part of the work item were captured in R4-2514592:

Before April 2026, the agenda for sensing will be kept. RAN4 discussion will primarily focus on the following aspect
· Sensing related regulatory status and requirement survey
· Potential architecture consideration based on the RAN plenary use case study
· views sharing on the potential RAN4 scope based on the identified use cases out of RAN plenary study
· Identify less RAN1 design dependent RAN4 aspects if any

[RAN4#117]
· General
· The topic summary was prepared in R4-2522274.
· No agreement on this meeting.

Testability and OTA
[RAN4#116bis]
· General
· The topic summary was prepared in R4-2514517.
· The following agreements relating to the performance part of the work item were captured in R4-2514647:


Topic #1: Improved testability of Conducted Requirements
Sub-topic 1-1 Antenna assumption of FR1 transmitter and receiver 
Issue 1-1-1: Whether RAN4 should consider a More realistic antenna efficiency assumption for FR1  
Agreements:
· move this discussion to general RF/UE RF from next meeting.

Sub-topic 1-2 Improve traditional conducted test to OTA 
Issue 1-2-1: Whether it is valuable to improve some conducted requirements to be verified via OTA approach  
Agreements:
· RAN4 can further study the testability limitations of some conducted test cases, consider the following aspects as starting point, e.g.,
· FR1 conducted test cases already consider antenna-performance impacts but not verified via radiated approach in a case-by-case manner, e.g. MSD
· FR1 test case simplification with both conducted and radiated considered, e.g., spurious emission
· Discuss which conducted conformance testing could either yield testability issues, e.g., lack of physical Tx/Rx ports, and/or highly dynamic nature of multiple Tx/Rx operation, including antenna tuning for impedance and/or pattern.

Topic #2: New test methodologies for new 6GR frequencies
Sub-topic 2-1 Testability for new 6GR frequency
Issue 2-1-1: Testability for New Frequencies between FR1 and FR2   
Agreements:
RAN4 study the testability including conducted testing and radiated testing for the new frequencies. The following aspects can be considered:
· The frequency range definition will be discussed under the spectrum agenda.
· For conducted test, use existing test method as a starting point
· For OTA test
· Further study potential test methodologies including the full-package, i.e., supported frequency range, test setup, configuration, positioning, procedure, validation/calibration, quiet-zone/test zone, MU, testing time reduction 

Topic #3: OTA test methods for Multi-Tx and CA
Sub-topic 3-1 OTA for 6GR multi-carrier
Issue 3-1-1: OTA test methodology for FR1 CA   
Agreements:
· RAN4 consider the study of testability for single carrier (with single or multi-Tx/Rx) as 1st priority. 

Topic #4: Testability for different Device types 
Sub-topic 4-1 OTA testability for different device types
Issue 4-1-1: OTA testability applicability for different UE types in 6GR day-1  
Agreements:
· RAN4 consider the study of OTA test system to better accommodate different UE types, new feature/functionalities, new performance metrics and test cases. 
· The UE types and form factor considered in testability can be further discussed in this SI. 
· RAN4 study the feasibility of developing a single system to cover above aspects. 

Topic #5: AI/ML OTA testability 
Sub-topic 5-1 Enhanced OTA test method for 6GR AI/ML cases 
Issue 5-1-1: RAN4 study on enhancement of AI/ML testability for 6GR  
Agreements:
· The corresponding test method including both OTA and conducted, to verify the AI/ML features (FFS details) should be studied in RAN4 in 6G SI.
· The methodologies identified in 5G will be considered as the starting point for both conducted and OTA. 


Topic #6: Harmonized testing for TN and NTN
Sub-topic 6-1 Harmonized OTA test methodologies for TN and NTN
Issue 6-1-1: Harmonized OTA test methodologies for TN and NTN  
Agreements:
· Targeting a harmonized test system/test method for TN and NTN devices for FR1. 
· The test complexity and cost should be considered.

Topic #7: Improved test methods and metric for SISO OTA  
Sub-topic 7-1 Enhanced OTA test method for TRP/TRS 
Issue 7-1-1: Enhanced OTA test method for TRP/TRS  
Agreements:
· RAN4 further study the feasibility of incorporating real-world usage scenarios more closely into the 6GR OTA testing methodology.
· FFS on OTA configurations/parameters to reflect real-world scenarios, e.g., support antenna switching, and other aspects.

Topic #8: Improved test methods and metric for DL MIMO OTA 
Sub-topic 8-1 MIMO OTA for 6GR 
Issue 8-1-1: RAN4 consider MIMO OTA for 6GR day-1  
Agreements：
RAN4 will study the dynamic MIMO OTA (at least dynamic channel model and link adaptation) for 6G. static MIMO is not precluded. The following can be considered as starting point:
· 2D or 3D channel model
· FFS phantom involved testing
· FFS multi-TRP
· FFS focus on FR1 as first priority
· FR2 and new frequency range may also be considered

Topic #9: Efficiency improvement (Test and requirements) 
Sub-topic 9-1 Improvement of OTA testing efficiency 
Issue 9-1-1: Improve OTA test efficiency in 6GR  
Agreements:
· 6G OTA testability study should consider system complexity, cost and test time reduction. 

Topic #11: Others 
Sub-topic 11-3 General procedure on introducing alternative test method in RAN4
Issue 11-3-1: General procedure on introducing alternative test method in RAN4  
Agreements:
· RAN4 could work on a general principle on introducing alternative methods.

[RAN4#117]
· General
· The topic summary was prepared in R4-2522275.
· The following agreements relating to the performance part of the work item were captured in R4-2522459:

Topic #1: Improved testability of Conducted Requirements
Sub-topic 1-1 Improvement of traditional conducted tests
Issue 1-1-1: Discussions on improvement of MSD via OTA approach  
Agreements:
· Requirement definition of MSD will be decided in UE RF agenda
· In this thread, group focus on testability discussions, e.g., limitation of radiated MSD testing, pros and cons of radiated MSD performance, improvement of traditional conducted testing, and potential skipping rule to minimize the test burden.
· Before adopting OTA approach and/or skipping rule, feedback will be provided to UE RF group about the feasibility and test complexity.
· The discussion of MSD OTA test methodology will coordinate with the progress of MSD in 6G UE RF thread

Issue 1-1-2: Discussions on whether radiated and/or conducted spurious emission
Agreements: 
· RAN4 can further discuss and align understandings of conducted and radiated spurious emission requirements (3GPP and regulatory requirements) first. 

Issue 1-1-3: Potential general guidance on radiated methodology or conducted for FR1
Agreements: 
· Whether the FR1 core requirements are specified as conductive requirements or radiated requirements belongs to UE RF discussion. This thread focus on potential testability issues.
· RAN4 further discuss whether some conducted TCs could be transitioned to OTA to improve realism from testing perspective. 
· E.g., RAN4 further study the necessity and limitation on introducing multi-Tx/Rx test cases for OTA based on potential radiated metric
· Whether introducing new requirements based on UE requirement thread discussion. 

Topic #2: New test methodologies for new 6GR frequencies
Sub-topic 2-1 Testability for new 6GR frequency
Issue 2-1-1: Upper frequency limitation for supporting antenna connector for conductive testing  
Agreements: 
· RAN4 further discuss the testability issue of conducted and/or radiated metric for frequencies between FR1 and FR2.
· Whether UE can support conductive connector could be one aspect for consideration
· The overall work of topic 2 will be done with close coordinations with 6G spectrum discussion
· FFS other aspects 

Issue 2-1-2: lower frequency limitation for supporting antenna beamforming for OTA testing  
Agreements: 
· Whether the UE is specified as OTA requirements for >[TBD] frequency belongs to RF requirement discussion. 
· RAN4 further study the testability issues for the frequencies that UE may not have connector. 

Issue 2-1-3: Study on how to extend current test system to cover new frequencies between FR1 and FR2  
Agreements: 
· To reuse current system as much as possible, RAN4 should first prioritize the study of test system capability extension to cover 6G New frequencies with FR1 or FR2 setups.
· FFS the range of new frequencies
· Meanwhile, RAN4 study whether a dedicate test system to cover new 6G frequencies is workable or not.  

Sub-topic 2-2 OTA Testability for traditional FR1 and FR2 range  
Issue 2-2-1: OTA test methods for traditional FR1 frequency range and FR2  
Agreements: 
· RAN4 could assume exiting test methodologies for FR1 and FR2 can be reused as baseline. 

Issue 2-2-2: Temperature condition for 6GR overlapping frequencies with NR  
Agreements: 
· Same temperature condition could be baseline if requirements development/applicability condition is not changed.

Issue 2-2-3: Beam peak search for FR2   
· Proposals
· Proposal 1: For 6G FR2 UE RF OTA testing, consider revisiting the need for beam peak searches to reduce MU and overall test time. 
Agreements: 
· Postpone above discussion until FR2 RF requirements have progress on beam peak search. 

Topic #3: OTA test methods for Multi-Tx and CA
Sub-topic 3-1 OTA for 6GR multi-carrier
Issue 3-1-1: Testability for multi frequency range combinations, e.g., CA or single carrier DL/UL decouple  
Agreements: 
· Whether FR1 and FR2 can be UL/DL decouple operation depends on RAN1 design, the testability study can be postponed until progress is made.

Issue 3-1-2: Testability for multi-Tx schemes (such as UL-MIMO)  
Agreements: 
· The definition depends on RAN1 physical layer design for MIMO. The testability for detailed feature can be postponed until more progress in RAN1 for multi-Tx.
· OTA test methodology for 5G multi-Tx (e.g., single-layer UL-MIMO) TRP can be considered as starting point for multi-Tx radiated performance metric study.

Issue 3-1-3: Testability for multi-Rx schemes  
Agreements: 
· Multi-Rx operation for TRS measurements without additional restriction was adopted in 5G OTA testing, the same approach can be considered for 6GR as baseline.
Topic #4: Testability for different Device types 
Sub-topic 4-1 OTA testability for different device types
Issue 4-1-1: Study the limitation of single OTA system to cover different UE types in 6GR day-1  
Agreements: 
· RAN4 further discuss whether size of different device (i.e., quiet zone) is the only limitation to develop test system
· If no, then further study other aspects of different devices related to test setup discussions
· At least, the following aspects should be considered:
· whether the device usage is free space or with phantom, if phantom is need then the turn table and quiet zone size should also be considered
· Subject to RAN decision on the device types, whether the verification of the feature/device type needs significant update of the system, e.g., additional interference, multiple measurement antennas, higher dynamic range 

Issue 4-1-2: Which UE types can be considered as baseline for 6G OTA system design  
Agreements: 
· Take 5G commercialized device types for which the test methodology has been specified, including handheld UE, as baseline for 6G OTA discussion. 
· Other new devices can be further considered depends on RAN plenary decisions. 
Topic #5: AI/ML testability 
Sub-topic 5-1 Enhanced test method for 6GR AI/ML cases 
Issue 5-1-3: Clarification of AI/ML testability discussion scope   
Agreements: 
The scope of 6G testability and OTA for AI includes the following objectives:
· Both OTA and conducted test and methodologies will be considered
· Strive to use conducted test for AI testing if possible for FR1.
· the test methodology will be developed based on use cases, LCM and performance metric. This includes the proper channel model, test framework and corresponding test setup 
· 5G related agreements will be taken as the starting point. Further enhancement of 5G methodologies for 5G use cases can be part of 6G study.
· For 6G new use cases, the testability and methodology study will be kicked off after the corresponding use cases and testability issues are identified in AI thread. 

Topic #6: Harmonized testing for TN and NTN
Sub-topic 6-1 Harmonized OTA test methodologies for TN and NTN
Issue 6-1-1: Harmonized OTA test methodologies for TN and NTN for TN-FR1 range   
Agreements: 
· Consider the Anechoic chamber (AC) reference method as the baseline for the harmonized TN/NTN test framework specific to FR1

Issue 6-1-3: Supported polarization for Harmonized TN-NTN OTA test methodologies   
Agreements: 
· For a harmonized test setup for TN and NTN FR1 devices, LP is taken as the baseline. It can be further studied to support CP.
· The detailed device size will be further discussed. Whether a system can cover all NTN device types can also be studied.

Issue 6-1-4: System complexity study for Harmonized TN-NTN OTA test methodologies   
Agreements: 
· Due to different UE size and different supported feature for TN and NTN, the OTA system complexity should be further discussed considered all the potential metric to be verified. 

Topic #7: Improved test methods and metric for SISO OTA  
Sub-topic 7-1 Enhanced OTA test method and metric for SISO 
Issue 7-1-1: Enhanced OTA test method for Tx switching  
Agreements: 
· 6GR OTA test method development should consider the UE operation condition more closely reflect real-world usage scenarios. 
· RAN4 further study methodology to verify UL performance with Tx antenna switching on. 

Issue 7-1-2: Enhanced OTA test method for different UE usage scenarios    
Agreements: 
· Different usage scenarios and corresponding mechanical mode will be considered when discss test methodology for 6G OTA.
· RAN4 further discuss whether OTA methodology to verify high-power related mechanisms. 

Topic #8: Improved test methods and metric for DL MIMO OTA 
Sub-topic 8-1 Dynamic MIMO OTA for 6GR 
Issue 8-1-1: Dynamic or Static for 6G MIMO OTA  
Agreements: 
· RAN4 further discuss whether dynamic MIMO OTA could be considered as higher priority than static.
· The performance metric of dynamic MIMO OTA should be further studied for 6G UEs.

Issue 8-1-2: Potential channel models for 6G dynamic MIMO OTA  
Agreements: 
· It is too early to make down-selection of 2D or 3D before discussing the potential channel model and corresponding system setup of probe configurations. RAN4 can further discuss this issue when the channel model in RAN1 is stable.

Issue 8-1-3: Phantom for dynamic MIMO OTA testing  
Agreements: 
· Whether phantom can be considered depends on the system design and potential channel models to achieve the required test zone.
· The phantom is not precluded before clear justification shows that the system could not support it or the necessity is not confirmed. 

Issue 8-1-5: Priority of Dynamic MIMO OTA for 6G frequencies, i.e., FR1/FR2/new frequency  
Agreements: 
· 6G can start with FR1 dynamic MIMO OTA. Further consider other frequencies if needed. 

Topic #9: Efficiency improvement (UE/BS) 
Sub-topic 9-1 Improvement of OTA efficiency and requirements 
Issue 9-1-1: Improve OTA test efficiency in 6GR  
· Proposals
· Proposal 1: RAN4 could consider the following alternatives for 6G test method consideration.
· Single point offset approach
· Coarse measurement grid 
· Spiral Scan procedure for TRP
· Reverberation chamber
· Fast Tx/Rx Spherical Coverage Method
Agreements: 
· RAN4 furtther discuss above methods for 6G to enhance efficiency.

Sub-topic 9-2 Improvement of OTA test method and requirement discussions among WIs or WGs 
Issue 9-2-1: Improve of discussion between OTA testability and features/core requirements   
Agreements:
· RAN4 futher discuss whether a framework on improvement of feature discussion and corresponding testability to minimize unnecessary delays and confusion is needed or not.

Topic #10: General Testability issues (UE/BS RF,RRM and Demod)
Sub-topic 10-1 General testability issues 
Issue 10-1-2: 6G Testability scope discussion  
Agreements: 
 The scope of the 6G study of the testability/OTA include
· Identifying and resloving the testability issues (e.g., test feasibility, limitations of testing, test methodologies development) for potential conducted requirements and OTA requirements of 6G UE/BS (except for sensing requirements).
· The scope includes both AI and non-AI cases.



RAN4 operation efficiency
[RAN4#116bis]
· General
· The topic summary was prepared in R4-2514518.
· The following agreements relating to the performance part of the work item were captured in R4-2514648:

Agreement: 
· By taking the identified issues in the feature lead’s summary into consideration, in RAN4#117, a dedicated singe sub-agenda item will be introduced for the spec improvement. Interested companies are encouraged to structure their contributions such that the spec specific proposals and the general proposals for all RAN4 spec can be separately presented. 
· Interested companies are encouraged to continue populating the list of identified issues to be addressed in 6G as necessary.
A dedicated sub-agenda will be introduced on CR handling improvement from RAN4#117

[RAN4#117]
· General
· The topic summary was prepared in R4-2522276.
· The following agreements relating to the performance part of the work item were captured in R4-2522460:

Topic #1 General aspects
Issue 1-1: RAN4 needs to further clarify the scope of the discussion in this thread as following:
Agreement:
Option 1a can agreed in principle as the baseline and the exact wording will be further discussed.
· Option 1a: Issues requiring more technical discussions should be treated in other corresponding 6G study threads to avoid duplicating discussions.
Ad Hoc agreement
· In principle, issues requiring technical discussions or works, such as specifying core requirements, performance requirements, or conducting performance evaluations etc., should be treated in other corresponding 6G study threads to avoid duplicating discussions.

Issue 1-2-2: For band combination request, whether RAN4 to introduce a “high speed band combination request procedure” as shown in R4-2521453 to allow band combination requests and corresponding TR/draftCR at the same RAN4 meeting
Agreement:
Move to Spectrum thread.

Issue 1-3-3: Use of band combination database in RAN4 specifications for 6GR
Agreement:
· Regarding the band combination database in RAN4 specifications for 6GR, band combination database shall serve as the source of truth for all band combination specifications. To address regulatory need for self-contained standards, the contents exported from the database (e.g. its printouts) will be included in specification in the format of 
· Option 1: tables in the annexes 
· Option 2: spreadsheet, e.g. excel
· Option 3:Json
· Option 4: other options are not precluded

Issue 1-4: Whether to consider a coexisting study framework in 6G?
Agreement:
· Potential merits of the proposal to improve efficiency are confirmed.
· Check with MCC for further guidance.
· Move this proposal to BS RF & coexistence thread.

Issue 1-5-2: RAN4 to consider RAN2 language or pseudo-code approach in RAN4 specs for 6GR:
Agreement:
· Consider RAN2 pseudo-code approach both in RF and RRM specs.
· Use of names (IE, capability, configuration) in RAN2 is helpful in RAN4 specs, and further consider a potential procedure or formal rule to improve the efficiency. 

Issue 1-6: How RAN4 consider to specify per-feature requirements?
Agreement:
· For per-feature requirements, further check pros and cons of the existing approaches in use in RAN4 5G specs:
· Option 1: suffix-approach
· Option 2: self-contained independent chapter per feature
· Other options not listed.
· For composite feature requirements, i.e., concurrent feature operation, further discuss 
· If both feature A and B are supported, how to capture requirements for concurrent operation of both features from RAN4 perspective? 
· FFS where to discuss the issue

2.4.2	Remaining Open issues
· Study the details of System parameters
· Study the details of General RF and UE RF
· Study the details of BS RF and coexistence
· Study the details of Spectrum
· Study the details of RRM
· Study the details of Demodulation
· Study the details of AI
· Study the details of Spectrum sharing
· Study the details of Sensing/ISAC
· Study the details of Testability and OTA
· Study the details of RAN4 operation efficiency


2.5	RAN5
2.5.1	Agreements
2.5.2	Remaining Open issues
2.5.3	Remaining Open issues with cross-WG dependencies

3.	Detailed progress in SA/CT WGs since last TSG meeting (for all involved WGs)
NOTE: This section only needs to be filled in for WI/SIs where there is a corresponding relevant WI/SI in SA/CT. 
3.1	SAx/CTs
3.1.1	Agreements with cross-TSG impacts
3.1.2	Remaining Open issues with cross-TSG impacts
NOTE: This section should also flag any critical dependencies that need TSG attention.
4.	References
NOTE:	This can be e.g. a list of all related Tdocs in the affected WGs since last TSG, references to LSs, produced TRs/TSs, the work/study item description or status reports of previous TSGs.
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R2-2508768	Design of 6GR UE capabilities	InterDigital, Inc.
R2-2508769	Cell-Pair Specific Inter-RAT Mobility Configuration	Jio Platforms
R2-2508770	RRC state modelling for 6GR 	Kyocera
R2-2508775	Model Transfer and Feedback Procedure for 6G AIML Framework	Jio Platforms
R2-2508776	Discussion on mobility aspects of 6G	Rakuten Mobile, Inc
R2-2508778	Necessity of DAPS Support in 6G Mobility	Jio Platforms
R2-2508780	RRC Reconfiguration Failure Handling and Root Cause Visibility in 6G	Jio Platforms
R2-2508781	Discussion on Radio Protocol Architecture – Control Plane	Rakuten Mobile, Inc
R2-2508783	UE context and location area management in non-connected RRC state	Panasonic
R2-2508784	Considerations for 6G mobility design	Panasonic
R2-2508785	Discussion on Radio Protocol Architecture – User Plane	Rakuten Mobile, Inc
R2-2508787	6G Mobility Procedures with Efficient Resource Reservation	Jio Platforms
R2-2508795	Mobility	Turkcell, Nokia
R2-2508796	On user plane functionalities for 6G	NTT DOCOMO INC.
R2-2508797	On 6G QoS framework	NTT DOCOMO INC.
R2-2508798	On scheduling and retransmission for 6G	NTT DOCOMO INC.
R2-2508813	Views on TN NTN integration for 6G	Qualcomm Incorporated
R2-2508814	6G TN/NTN Integration	THALES, TNO, Airbus, ESA, Novamint, EchoStar
R2-2508820	Consideration of cell reselection scheme for 6GR 	Kyocera 
R2-2508821	Consideration of initial access aspects for 6GR 	Kyocera 
R2-2508822	User plane functions for 6G	Samsung
R2-2508823	Discussions on 6G UP Functionalities and Requirements	Futurewei
R2-2508824	Discussions on 6G QoS QoE and Service-awareness	Futurewei
R2-2508825	Consideration on Energy efficiency for 6G	LG Electronics Inc.
R2-2508827	Discussions on 6G initial and system access	Futurewei
R2-2508828	Discussions on 6G Mobility	Futurewei
R2-2508831	Discussion on 6G energy efficiency	CMCC
R2-2508832	Discussion on 6G mobility	CMCC
R2-2508835	Discussion on 6G initial access and spectrum aggregation	CMCC
R2-2508839	Considerations on UE capability framework for 6GR	CMCC
R2-2508840	Considerations on TN/NTN integration for 6GR	CMCC
R2-2508841	Guidelines and Views on 6G Design approaches and New services	CMCC
R2-2508843	Discussion on data collection and transfer framework	CMCC
R2-2508845	Discussion on 6G RRC states	CMCC
R2-2508846	Considerations on functionalities for 6GR UP	CMCC
R2-2508847	Considerations on RAN-level QoS/QoE framework and Service-awareness RAN	CMCC
R2-2508848	Considerations on scheduling and retransmisson for 6GR UP	CMCC
R2-2508849	Consideration for 6G connected mode mobility 	Kyocera 
R2-2508850	Initial and System Access for 6GR	Samsung
R2-2508851	Discussion on initial and system access for 6GR	TCL
R2-2508852	Discussion on RRC Structure and Configuration in 6G	ETRI
R2-2508858	Discussion on energy efficiency for 6GR	TCL
R2-2508859	Discussion on 6GR mobility	ETRI
R2-2508863	Design considerations for the energy efficiency framework	MediaTek UK
R2-2508865	TN/NTN integration in 6G Radio Design	InterDigital, Inc.
R2-2508866	Discussion on 6GR RRC Design	AUMOVIO
R2-2508868	Considerations on UE capability framework in 6G	Qualcomm Incorporated
R2-2508869	Discussion on TN-NTN integration for 6G	LG Electronics France
R2-2508874	RRC Restructuring and modular aspects for 6G	Samsung
R2-2508875	Study on 6G Mobility Framework	Samsung
R2-2508876	UE capability framework for 6G	Samsung
R2-2508878	Discussion on support for L4S in 6G radio protocol	LG Electronics Inc.
R2-2508880	Considerations for 6G Data Framework	AT&T
R2-2508884	Considerations on AI/ML framework	LG Uplus
R2-2508890	Discussion on UP Functionality for 6G RAN	TCL
R2-2508893	Considerations for RRC state in 6GR	ETRI
R2-2508903	A New UE Capability Framework for 6G	AT&T, Deutsche Telekom, Ericsson, Nokia, Orange, Panasonic, Spark NZ, Telecom Italia, Telstra, T-Mobile USA, Verizon, Viavi
R2-2508904	Discussion on Re-transmissions for 6G RAN	TCL
R2-2508905	Discussion on Data Transfer for 6G RAN	TCL
R2-2508911	Consideration on 6G TN-NTN integration	ZTE Corporation,  Sanechips
R2-2508916	Discussion on UE Capability Framework	Futurewei Technologies
R2-2508918	Discussion on data transfer, model transfer, and AI/ML framework	Futurewei Technologies
R2-2508927	Discussion on 6G user plane protocol	Spreadtrum, UNISOC
R2-2508928	Discussion on energy saving of 6GR	Spreadtrum, UNISOC
R2-2508930	Discussion on initial and system access and others of 6G	Spreadtrum, UNISOC
R2-2508933	Discussion on TN/NTN integration	Spreadtrum, UNISOC
R2-2508934	General considerations on mobility for 6GR	Spreadtrum, UNISOC
R2-2508935	Discussion on RRC modelling and connection management	Spreadtrum, UNISOC
R2-2508936	Discussion on data transfer and AIML framework	Spreadtrum, UNISOC
R2-2508937	Consideration on 6GR UE Capability	Spreadtrum, UNISOC
R2-2508938	Consideration on 6GR QoS framework	Spreadtrum, UNISOC
R2-2508939	Consideration on 6G UE capability framework	ETRI
R2-2508940	Discussion on  energy efficiency for network and UE	Lenovo
R2-2508941	Discussion on 6G RRC states	Qualcomm Incorporated
R2-2508942	Discussion on 6G Initial Access	Qualcomm Incorporated
R2-2508944	Discussion on RRC state and connection management for 6G	LG Electronics Inc.
R2-2508945	Discussion on RRC modelling and connection management in 6G	Fujitsu
R2-2508946	Discussion on RRC Structure and (re)configuration in 6G	Fujitsu
R2-2508947	Discussion on Initial and System Access in 6G	Fujitsu
R2-2508948	Discussion on Access Stratum Security	Fujitsu
R2-2508950	Security Requirements in 6GR	CMCC
R2-2508960	Discussion on 6G AIML framework	ASUSTeK
R2-2508961	Discussion on 6G Mobility design	ASUSTeK
R2-2508963	Discussion on UE capability framework	TCL
R2-2508964	Discussion on Spectrum aggregation for 6GR	TCL
R2-2508965	Discussion on RRC Modelling for 6GR	TCL
R2-2508966	Considerations on 6G Services and Requirements	China Unicom
R2-2508967	"Consideration on 6G QoS, QoE and Service-awareness	"	China Unicom
R2-2508968	Discussion on IODT problems for 6G UE capability framework	KDDI Corporation
R2-2508969	Discussion on inactive state	Google Korea LLC
R2-2508970	Discussion on Initial and system access	Google Korea LLC
R2-2508971	Views on 6GR Mobility Framework	Indian Institute of Tech (M)
R2-2508972	Discussion on RRC Structure and (re)configuration	Google Korea LLC
R2-2508973	Discussion on RRC states in 6G	NTT DOCOMO, INC.
R2-2508974	Considerations on Initial and System Access and Others	KDDI Corporation (TTC)
R2-2508975	Considerations on RRC Modelling and connection management for 6GR	KDDI Corporation (TTC)
R2-2508976	Discussion on SDAP 	KDDI Corporation (TTC)
R2-2508985	Mobility for 6GR	MediaTek Inc.
R2-2508986	Discussion on 6G energy efficiency	China Telecom
R2-2508987	Discussion on AS Security for 6G	China Telecom
R2-2508988	Discussion on data transfer and AI/ML framework	ETRI
R2-2508989	Discussion on retransmission and uplink scheduling	ETRI
R2-2508997	Discussion on energy efficiency for 6GR	ITL
R2-2508998	Discussion on RRC modelling and spectrum aggregation for 6GR	ITL
R2-2508999	ANR for NTN-TN integration	LG Uplus
R2-2509000	Discussion on 6G general AI/ML framework	TCL
R2-2509003	Views on AS security aspects	ZTE Corporation, Sanechips
R2-2509004	Considerations on 6GR QoS	TCL
R2-2509008	Considerations for 6GR system access and carrier aggregation	Panasonic
R2-2509012	Considerations for 6G data transfer	Samsung
R2-2509014	RRC configuration for flexible and adaptive UE behaviour	Qualcomm Incorporated, MediaTek Inc.
R2-2509018	RRC connection management and structure	MediaTek Inc.
R2-2509019	6G NTN TN Harmonization Requirement	Jio Platforms
R2-2509025	Forward compatible design considerations for 6GR User plane	CEWiT
R2-2509026	Considerations for User Plane functionality and design in 6GR	CEWiT
R2-2509027	Considerations for enhanced service awareness in 6GR	CEWiT
R2-2509028	Retransmission enhancements for 6GR	CEWiT
R2-2509029	Initial and System Access and Others	CEWiT
R2-2509030	Discussion on energy efficiency in 6G	CEWiT
R2-2509031	6G Mobility Framework	CEWiT
R2-2509032	Discussion on UE capability framework	Deutsche Telekom AG
R2-2509037	Discussion on UE data collection and transfer	Google Korea LLC
R2-2509038	Discussion on 6G Mobility	Google Korea LLC
R2-2509039	On service awareness in the access stratum	MediaTek Inc., Meta
R2-2509040	Discussion on 6G Initial and System Access	CSCN
R2-2509041	Discussion on TN/NTN integration	CSCN
R2-2509046	Initial RAN2 steps on scalability, extensibility and future proofness in view of diverse device types	MediaTek Inc.
R2-2509047	Security assumptions for system information	MediaTek Inc.
R2-2509048	Discussion on TN/NTN Integration and Unification	TCL
R2-2509054	AI/ML Framework and Data Transfer Design	MediaTek USA
R2-2509064	General considerations on 6G	LG Electronics Deutschland
R2-2509068	Guidelines for AI_ML model delivery options	BT Plc, Orange, T-Mobile USA, Deutsche Telekom, Turkcell, Verizon, KDDI, Vodafone, TIM, Nokia, Ericsson
R2-2509070	Analysis of Data Flow Requirements for AI/ML and ISAC	Kyocera
R2-2509072	6G and UE power saving simplification considerations	Nordic Semiconductor
R2-2509073	Discussion on dynamic UE capability update	BT Plc, Ericsson, T-Mobile USA, Deutsche Telekom
R2-2509077	Modular design for 6GR Protocol	CMCC, NTT DOCOMO, Turkcell, China Unicom, Nokia
R2-2509078	Work Plan for 6G SI RAN2	CMCC, NTT DOCOMO, AT&T, Vodafone
R2-2509109	Discussion on 6G RRC Connection Management	OPPO
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R3-256533 LS on Guidance on 6G data related work tasks TSG SA (China mobile)
R3-256534 Reply to LS on Early Alignment on Access Stratum security aspects TSG SA (Vodafone)
R3-256535 LS on Early Alignment on Access Stratum security aspects TSG RAN (Vodafone)
R3-256536 LS on 6G fronthaul TSG RAN (Nokia)
R3-256538 Initial discussion on AIRAN for 6G Network ZTE Corporation
R3-256539 RAN architecture general principles and requirements ZTE Corporation
R3-256540 Discussion on Principles of RAN-CN Interface ZTE Corporation
R3-256541 Discussion on internal functional split and interfaces ZTE Corporation
R3-256542 Consideration on 6G RAN-CN interface options ZTE Corporation
R3-256543 Discussion on RAN logical architecture and functions ZTE Corporation
R3-256544 Discussion on Feasibility of RAN Service Based Architecture FiberCop, Jio Platforms, KT Corp., Qualcomm Inc., Telstra
R3-256545 Discussion on possible RAN internal architecture evolution towards Service Based Architecture FiberCop, Jio Platforms, KT Corp., Qualcomm Inc., Telstra
R3-256556 Initial discussion on 6G study in RAN3 and 6G RAN general principles and requirements Nokia
R3-256557 Resilient 6G RAN Architecture Nokia
R3-256571 6G RAN general principles and requirements Qualcomm Inc, Charter Communications, T-Mobile USA, Verizon Wireless, KT Corp, Tejas Networks, Fujitsu, Rakuten, NTT DOCOMO, JIO Platforms, Reliance JIO, FiberCop, CEWiT, Telstra
R3-256574 Discussion on 6G RAN logical architecture Qualcomm Incorporated
R3-256575 6G RAN-CN interface: General principles and requirements Qualcomm Inc, NTT Docomo Inc, Fibercop, Tejas Network Limited, KT Corp, Charter Communications Inc
R3-256576 Discussion on 6G RAN-CN Interface options Qualcomm Inc, NTT Docomo Inc, Fibercop, Tejas Network Limited, KT Corp, Charter Communications Inc
R3-256577 6G RAN internal functional split and interfaces Qualcomm Incorporated
R3-256580 Discussion on high priority use cases for 6G China Telecom
R3-256581 RAN-CN interface considerations China Telecom
R3-256583 Views on 6G RAN internal functional split and interfaces China Telecom
R3-256590 [TP to BL pCR] General principles and functions on RAN-CN interface Huawei, Jio Platforms
R3-256591 [TP to BL pCR] Consideration on RAN-CN interface options Huawei, Jio Platforms
R3-256592 Discussion on RAN architecture principle and requirement Samsung
R3-256593 Discussion on 6G RAN logical architecture and 6G RAN function Samsung
R3-256594 Discussion on general principles of RAN-CN interface Samsung
R3-256595 Discussion on RAN-CN interface design Samsung
R3-256596 Discussion on RAN internal architecture Samsung, Verizon, NTT DoCoMo, Rakuten
R3-256597 Discussion on AI use cases for 6G Samsung
R3-256602 Federated Learning Framework for AI/ML for RAN Tejas Network Limited
R3-256613 Discussion on 6G AI/ML Use Cases Qualcomm Incorporated
R3-256615 Discussion on general principles and requirements for 6G RAN CATT
R3-256616 Discussion on 6G RAN Logical Architecture CATT
R3-256617 Discussion on general principles and requirements on RAN-CN interface CATT
R3-256618 Considerations on 6G RAN-CN interface options CATT
R3-256619 Consideration on AI/ML use cases CATT
R3-256620 Consideration on internal split of 6G RAN node CATT
R3-256622 General principles and requirements on RAN architecture Xiaomi
R3-256623 Initial views on RAN logical architecture Xiaomi
R3-256624 General principles and requirements on RAN-CN interface Xiaomi
R3-256625 RAN-CN interface and protocol option Xiaomi
R3-256626 RAN internal functional split and interfaces Xiaomi
R3-256627 AI/ML for Network in 6G – Use Cases Xiaomi
R3-256630 6G RAN internal functional split and interfaces Nokia
R3-256638 Discussion on the general principles and requirements of 6G NTN CSCN
R3-256687 High-level principles and requirements for 6G Architecture Tejas Network Limited
R3-256700 Consideration on RAN internal function split and interfaces Huawei
R3-256709 Discussion on 6G overall RAN architecture OPPO
R3-256710 Discussion on 6G RAN-CN interfaces OPPO
R3-256711 Discussion on 6G RAN internal interfaces OPPO
R3-256713 6G Data Collection Ericsson, Jio Platforms
R3-256716 6G Service Aware RAN Architecture Option T-Mobile USA Inc.
R3-256717 AI Native Architecture for 6G T-Mobile USA Inc.
R3-256718 E911 Voice Support for 6G T-Mobile USA Inc.
R3-256719 Discussion on possible RAN-CN interface evolution towards Service Based Architecture FiberCop, Jio Platforms, KT Corp., Qualcomm Inc., Telstra
R3-256736 Initial views on 6G RAN internal functions split Fujitsu Limited
R3-256777 6G overall RAN architecture principle and requirements NEC
R3-256778 6G RAN function and logical architecture NEC
R3-256779 On RAN-CN interface principle and requirement NEC
R3-256796 Considerations on RAN-CN interface NEC
R3-256797 AI/ML use cases for 6G NEC
R3-256801 Discussion on RAN internal functional split and interfaces NEC
R3-256809 Service Based Core Network InterDigital, Inc.
R3-256810 6G Xn General Principles InterDigital, Inc.
R3-256811 RAN-CN General Principles InterDigital, Inc.
R3-256812 RAN Architecture InterDigital, Inc.
R3-256813 6G AI/ML Use Cases InterDigital, Inc.
R3-256832 Views on 6G RAN internal functionality split and interfaces NTT DOCOMO INC.
R3-256835 Discussion on 6G AIML use cases CMCC
R3-256846 Considerations on RAN data collection function for 6G RAN CMCC
R3-256847 Initial consideration on RAN functions and logical architecture CMCC
R3-256852 Discussion on general principles and requirements for RAN-CN interface CMCC
R3-256853 Discussion on RAN-CN interface options CMCC
R3-256886 6G RAN-CN Interface Requirements and Principles Nokia
R3-256887 6G RAN-CN Enhanced P2P Solution Nokia
R3-256897 Discussion on RAN internal functional split and interfaces Rakuten Mobile, Samsung
R3-256904 General Principles and Requirements of 6G RAN Architecture Lenovo
R3-256905 6G RAN Logical Architecture Lenovo
R3-256906 General Principles and Requirements of 6G RAN-CN Functional Split and Interface Lenovo
R3-256907 6G RAN-CN Interface Options Lenovo
R3-256908 6G RAN Internal Functional Split and Interfaces Lenovo
R3-256909 Consideration on 6G AI use cases Lenovo
R3-256939 Workplan for Rel-20 Study of 6GR Vodafone GmbH
R3-256940 SBI and Point2Point Definitions Vodafone GmbH
R3-256945 (TP to 6G TR) General Principles and Requirements for the 6G RAN architecture Ericsson
R3-256946 (TP to 6G TR) Functions and Architecture for the 6G RAN Ericsson
R3-256948 Initial Considerations for AI-native Radio Access Network Hanbat National University
R3-256949 General Principles and Requirements for RAN-CN interface China Telecom
R3-256970 Considerations on 6G General principles and requirements China Unicom
R3-256971 Considerations on 6G RAN internal functional split and interfaces China Unicom
R3-256972 Considerations on Use Cases of 6G AI/ML for RAN China Unicom
R3-256990 (TP for 6G TR) Considerations on AI/ML use cases for 6G RAN Huawei
R3-256994 Discussion on RAN-CN interface Rakuten Mobile, Inc
R3-257035 Skeleton for 38.760-3 Vodafone GmbH
R3-257040 RAN3 naming InterDigital, Inc.
R3-257041 6G Data Management Framework Considerations AT&T
R3-257049 On the Discussion of 6G RAN Internal Functional Spit Jio Platforms
R3-257051 General principles and requirements for 6G RAN-CN interface LG Electronics
R3-257052 Consideration on RAN-CN interface options LG Electronics
R3-257057 6G RAN Sharing for Multiple Operator Core Networks Boost Mobile Network
R3-257059 Discussion on RAN-CN interface Principal Interface Options Jio Platforms, FiberCop
R3-257063 On General Principles and Requirements for the 6G RAN-CN interface Ericsson
R3-257064 [potentialTP for TR 38.xxx] On Principles and Requirements for the 6G RAN-CN interface Ericsson
R3-257066 Discussion on 6G RAN Functions and Architecture Jio Platforms
R3-257067 Discussion on 6G General Principles and Requirements Jio Platforms
R3-257076 Discussion on AI/ML use cases to be considered in 6GR LG Electronics Inc.
R3-257082 About 6G RAN-internal architecture topics Ericsson
R3-257102 AI/ML Use Cases for 6G Nokia
R3-257109 General Principles and Requirements for RAN-CN interface CEWiT, Tejas Networks
R3-257121 Design principles for 6G RAN architecture LG Electronics Inc.
R3-257122 Considerations on 6G RAN internal functional split LG Electronics Inc.
R3-257159 Requirements and deployment scenarios toward 6G RAN DOCOMO Communications Lab.
R3-257160 Requirements toward 6G RAN-CN functional split DOCOMO Communications Lab.
R3-257161 Candidate options for 6G RAN-CN interface DOCOMO Communications Lab.
R3-257169 Discussion on supporting a F1-like interface in 6G RAN Google
R3-257179 Consideration on General requirement and priniciples for RAN architecture Huawei
R3-257180 Consideration on RAN logical architecture Huawei
R3-257181 Discussion on RAN-CN interface Rakuten Mobile, Inc
R3-257192 6G RAN overall architecture for NTN THALES, Echostar
R3-257193 6G RAN internal functional split and interfaces for NTN THALES, Echostar
R3-257194 Use cases of AI/ML for NG-RAN in 6G DOCOMO Communications Lab.
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R3-258087 TR38.760-3 v0.1.1 for Study on 6G Radio RAN3 aspects Vodafone GmbH
R3-258093 LS on Early Alignment on Access Stratum security aspects RAN2 (Vodafone)
R3-258113 Control-plane latency and message overhead in split RAN architectures Boost Mobile Network
R3-258119 Further consideration on RAN-CN interface principles and functions Huawei
R3-258120 Consideration on RAN-CN interface options Huawei
R3-258129 (TP to TR38.760-3) Initial discussion on 6G AI/ML for RAN ZTE Corporation
R3-258132 Service Based Core Network InterDigital inc.
R3-258133 6G AI/ML Use Cases InterDigital Inc.
R3-258134 6G Xn General Principles InterDigital Inc.
R3-258135 RAN Architecture InterDigital Inc.
R3-258136 RAN-CN General Principles InterDigital Inc.
R3-258139 RAN3 naming InterDigital Inc
R3-258140 Service Aware RAN Requirements for 6G T-Mobile USA Inc.
R3-258141 Native support for E911 Voice in 6G T-Mobile USA Inc.
R3-258145 (pCR to TR38.760-3) Further discussion on principles of RAN-CN interface ZTE Corporation
R3-258146 (pCR to TR38.760-3) Further discussion on internal functional split and interfaces ZTE Corporation
R3-258160 (pCR to TR 38.760-3) 6G-RAN-CN interface: General principles and requirements Qualcomm Incorporated, NTT Docomo Inc, Fibercop, Reliance JIO, KT Corp, Charter Communications
R3-258161 (pCR to TR 38.760-3) 6G RAN internal functional split and interfaces Qualcomm Incorporated
R3-258168 Resilient 6G RAN Architecture Nokia, Jio Platforms, NTT DoCoMo
R3-258169 Considerations on the 6G RAN internal functional split and possible work plan for RAN3 Nokia, Orange
R3-258175 AI/ML Use Cases in 6G Nokia
R3-258178 RAN Split Architecture Commercial Deployment Benefits Verizon Switzerland AG
R3-258179 (pCR to BLCR for TR 38.760-3) Protocol stack evolution in 6G Qualcomm Incorporated
R3-258180 (pCR to BLCR for TR 38.760-3) Discussion on 6G RAN logical architecture Qualcomm Incorporated
R3-258181 (pCR to BLCR for TR 38.760-3) 6G RAN-CN interface: General principles and requirements Qualcomm Incorporated
R3-258182 (pCR to BLCR for TR 38.760-3) Characteristics of point-to-point and service-based interfaces Qualcomm Inc, KT Corp, Jio Platforms, NTT Docomo, FiberCop, CEWiT, Reliance JIO, Deutsche Telekom, Sony
R3-258183 (pCR to BLCR for TR 38.760-3) 6G RAN internal functional split and interfaces Qualcomm Incorporated
R3-258187 RAN functions and logical architecture Tejas Network Limited
R3-258188 RAN internal functional split and interfaces Tejas Network Limited
R3-258189 Overall RAN architecture Tejas Network Limited
R3-258190 AI/ML Use Cases for 6G RAN Tejas Network Limited
R3-258195 (pCR to TR 38.760-3) Discussion on 6G AI/ML Use Cases Qualcomm Incorporated, JIO Platforms
R3-258226 ASN1 Usage in 6G AP Vodafone, Ericsson, Interdigital, Nokia, Telecom Italia
R3-258229 SBI and Point2Point definitions Vodafone, Deutsche Telekom
R3-258232 Requirements for 6G RAN architecture design FiberCop, CEWiT, Fujitsu, Jio Platform, KT Corp., Qualcomm Inc., Rakuten, Teja Networks, TIM-Telecom Italia, T-Mobile USA, Verizon Wireless
R3-258233 TR 38.760-3 V0.1.1 Vodafone
R3-258234 Preliminary analysis on RAN-CN interface evolution towards Service Based Interface (SBI) FiberCop, CEWiT, Deutsche Telekom, Qualcomm Inc., KT Corp
R3-258235 NG-C Requirements (Legacy Services) Vodafone, Telecom Italia, Deutsche Telekom
R3-258236 [pCR to TR38.760-3] 6G overall RAN architecture principle and requirements NEC
R3-258237 [pCR to TR38.760-3] 6G RAN logical architecture and RAN side function NEC
R3-258250 (pCR to TR38.760-3) 6G RAN-CN interface protocol consideration NEC
R3-258251 (pCR to TR38.760-3) Transport Layer protocol consideration for 6G RAN NEC
R3-258252 (pCR to TR38.760-3) AI/ML use cases for 6G NEC
R3-258255 (pCR to TR38.760-3) Discussion on RAN internal functional split and interfaces NEC
R3-258266 (pCR for TR 38.760-3): 6G Data Collection Ericsson
R3-258267 (pCR for TR 38.760-3): Principles for 6G RAN AI-ML Use Case Study Ericsson
R3-258268 Discussion on 6G RAN general principles and requirements Nokia
R3-258274 [pCR to draft TR 38.760-3] 6G RAN Requirements for cloud native deployments Qualcomm Inc, T-Mobile USA, AT&T, Verizon Wireless, Charter Communications, Apple Inc, Boost Mobile, Reliance Jio, KT Corp, NTT DOCOMO, Deutsche Telecom, Telstra, CEWiT, FiberCop, JIO Platforms, Fujitsu, LG Electronics, Tejas Networks, IIT-Hyderabad, WiSi
R3-258281 RAN logical architecture and functions Xiaomi
R3-258282 RAN3 Considerations on 6GR Data transfer Xiaomi
R3-258283 General principles and functions on RAN-CN interface Xiaomi
R3-258284 RAN-CN interface and protocol options Xiaomi
R3-258285 RAN internal functional split and interfaces Xiaomi
R3-258286 Discussion on 6G RAN functionalities OPPO
R3-258287 Discussion on 6G RAN-CN interfaces OPPO
R3-258288 Discussion on 6G RAN internal interfaces OPPO
R3-258298 (TP to TR38.760-3) Initial discussion on functional framework for 6G AIRAN ZTE Corporation
R3-258318 Discussion on 6G RAN internal split Fujitsu Limited
R3-258330 Consideration on RAN internal function split and interfaces Huawei
R3-258339 Orange views on RAN internal functional split in 6G Orange
R3-258340 Discussion on RAN-CN interface Tejas Network Limited
R3-258350 RAN-CN interface considerations China Telecom
R3-258352 Consideration on 6G RAN internal functional split and interfaces China Telecom
R3-258353 Discussion on high priority use cases for 6G China Telecom
R3-258360 General Principles and Requirements of 6G RAN Architecture Lenovo
R3-258361 6G RAN Logical Architecture Lenovo
R3-258362 General Principles and Requirements of 6G RAN-CN Functional Split and Interface Lenovo
R3-258363 6G RAN-CN Interface Options Lenovo
R3-258364 6G RAN Internal Functional Split and Interfaces Lenovo
R3-258365 Considerations for Data Collection Framework Lenovo
R3-258366 Considerations for AIML for RAN use cases Lenovo
R3-258378 Discussion on RAN logical architecture and functions ZTE Corporation
R3-258389 Discussion on 6G AI/ML Network Energy Savings use case Fujitsu Limited
R3-258399 General principles and requirements for 6G RAN-CN interface LG Electronics
R3-258400 Consideration on RAN-CN interface options LG Electronics
R3-258409 Orange views on RAN internal functional split in 6G Orange
R3-258418 Requirements and deployment scenarios toward 6G RAN NTT DOCOMO INC.
R3-258419 Requirements for 6G RAN functions NTT DOCOMO INC.
R3-258421 Requirements toward 6G RAN-CN functional split NTT DOCOMO INC.
R3-258424 Necessary considerations for 6G RAN-CN interface options NTT DOCOMO INC.
R3-258425 6G Service Awareness in RAN Nokia, T-Mobile USA, DT
R3-258426 6G RAN-CN Interface Requirements Nokia, Orange
R3-258427 6G RAN-CN cloud friendly P2P Solution Nokia
R3-258431 Discussion on 6G RAN architecture of data collection Samsung
R3-258432 Discussion on RAN-CN interface design Samsung
R3-258441 General Principles and Requirements for the 6G RAN architecture Ericsson, Jio Platforms
R3-258442 Functions and Architecture for the 6G RAN Ericsson
R3-258444 Discussion on general principles and requirements for 6G RAN CATT
R3-258445 Discussion on Deployment Principles and Scenarios for 6G RAN CATT
R3-258446 Discussion on 6G RAN Logical Architecture CATT
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R4-2520491	Overview for 6GR RRM	Xiaomi
R4-2520492	Overview for 6GR RAN4 centric AI use case	Xiaomi
R4-2520493	Discussion on 6GR testability and OTA	Xiaomi
R4-2520503	View on 6GR CHBW	Xiaomi
R4-2520504	View on 6GR Channel arrangement	Xiaomi
R4-2520505	View on 6GR Device type and RF/BB capabilities	Xiaomi
R4-2520506	View on 6GR waveform	Xiaomi
R4-2520507	View on 6GR modulation	Xiaomi
R4-2520508	View on 6GR Spectrum	Xiaomi
R4-2520509	View on 6GR sensing	Xiaomi
R4-2520510	View on 6GR Demod	Xiaomi
R4-2520511	View on 6GR Spectrum sharing	Xiaomi
R4-2520512	View on 6GR UE RF	Xiaomi
R4-2520513	View on 6GR Co-existence	Xiaomi
R4-2520524	Views on Testability and OTA for 6GR	CAICT
R4-2520530	On RAN4 6G operation efficiency enhancement for demod specifications	Nokia
R4-2520531	Views on 6G SI demodulation topics	Nokia
R4-2520545	UE Rx performance target for 6G and RFFE characteristics up to 15GHz	Skyworks Solutions Inc.
R4-2520549	6GR Channel arrengements	Nokia
R4-2520550	6GR Channel bandwidth	Nokia
R4-2520551	6GR Device types	Nokia
R4-2520552	6GR Modulation	Nokia
R4-2520553	6GR waveform	Nokia
R4-2520554	General RF and UE RF	Nokia
R4-2520555	Spectrum sharing	Nokia, NSB
R4-2520556	Discussion on sensing for 6GR	Samsung
R4-2520601	Views on 6G UE RF requirements framework	Apple
R4-2520602	Views on the 6G spectrum and frequency ranges	Apple
R4-2520610	6G Device Type analysis	InterDigital France R&D, SAS
R4-2520624	Discussion on AI/ML-Based 6G Use Cases	Apple
R4-2520625	Discussion on 6G AI/ML Framework and General Issues	Apple
R4-2520638	On Demodulation and Performance Requirements in 6G	Apple
R4-2520651	On 6G RAN4 RRM scope	Apple
R4-2520652	Running summary of 6G RRM	Apple
R4-2520666	On MRSS for 6GR	Apple
R4-2520667	LS on 6GR MRSS	Apple
R4-2520682	On 6G system parameters - Waveform	Apple
R4-2520683	On 6G system parameters - Channel bandwidth	Apple
R4-2520684	On 6G system parameters - Channel arrangement	Apple
R4-2520685	On 6G system parameters - Device type	Apple
R4-2520686	On RAN4 operation efficiency	Apple
R4-2520703	Updated workplan for Rel-20 study of 6GR	NTT DOCOMO, China Mobile, AT&T Services, Inc., Vodafone
R4-2520704	UL 1k-QAM & DL 4k-QAM achievability in a UMa FWA scenario	CableLabs, Charter Communications, Rogers Communications
R4-2520710	6G AI/ML General Aspects	Nokia
R4-2520711	AI/ML use cases in 6G	Nokia
R4-2520719	On channel BW and SU for 6G	Skyworks Solutions Inc.
R4-2520721	Discussion of RAN4-driven AI/ML use cases for 6G AI	LG Electronics Inc.
R4-2520723	Views on 6G device type	vivo
R4-2520724	Views on 6G general RF and UE RF	vivo
R4-2520729	Further discussions on 6G Testability and OTA	vivo
R4-2520731	Running Summary of 6G Testability and OTA_after_RAN4#116bis	Feature lead (vivo)
R4-2520735	Discussion on 6G channel bandwidth	vivo
R4-2520736	Discussion on 6G channel arrangement	vivo
R4-2520738	Discussion on 6G waveform	vivo
R4-2520739	Discussion on 6G modulation	vivo
R4-2520740	Discussion on 6G spectrum	vivo
R4-2520746	Views on NTN related coexistence for 6G	ViaSat Satellite Holdings Ltd, Thuraya, Terrestar
R4-2520747	Views on NTN SAN RF requirements impact in 6G	ViaSat Satellite Holdings Ltd, Thuraya, Thales, Terrestar
R4-2520748	Views on NTN aspects of the MRSS feature study	ViaSat Satellite Holdings Ltd, Thuraya, Terrestar
R4-2520749	Discussion on waveform for 6GR	Samsung
R4-2520750	Discussion on modulation for 6GR	Samsung
R4-2520751	Discussion on channel bandwidth for 6GR	Samsung
R4-2520752	Discussion on channel arrangement for 6GR	Samsung
R4-2520753	Discussion on device type for 6GR	Samsung
R4-2520761	Views on 6G waveform	Spreadtrum,UNISOC
R4-2520762	Views on 6G modulation	Spreadtrum,UNISOC
R4-2520763	Views on 6G channel bandwidth	Spreadtrum,UNISOC
R4-2520764	Views on 6G channel arrangement	Spreadtrum,UNISOC
R4-2520765	Views on 6G device type	Spreadtrum,UNISOC
R4-2520766	Views on 6G UE RF	Spreadtrum,UNISOC
R4-2520767	Views on 6G spectrum	Spreadtrum,UNISOC
R4-2520768	Views on 5G and 6G spectrum sharing	Spreadtrum,UNISOC
R4-2520794	Input on 6G System Parameters - Chanel Bandwidth	T-Mobile USA
R4-2520795	Input on 6G System Parameters - Channel Raster	T-Mobile USA
R4-2520796	Input on 6G general RF and UE RF	T-Mobile USA
R4-2520797	Input on 6G spectrum	T-Mobile USA
R4-2520798	Input on 6G operational efficiency	T-Mobile USA
R4-2520806	Discussion on RAN4 6G RRM requirements	China Telecom
R4-2520807	Discussion on RRM spec for RAN4 6G specification enhancement	China Telecom
R4-2520815	Considerations on scalable and forward compatible design for diverse device types	MediaTek Korea Inc.
R4-2520816	(6G system parameters) Waveform	LG Electronics
R4-2520817	(6G system parameters) Modulation	LG Electronics
R4-2520818	6G Spectrum candidate spectrums and Band combination simplification	MediaTek Korea Inc.
R4-2520819	(6G system parameters) Channel bandwidth	LG Electronics
R4-2520820	(6G system parameters) Channel arrangement	LG Electronics
R4-2520821	(6G system parameters) Device types	LG Electronics
R4-2520825	Qualcomm views on 6G General and UE RF	Qualcomm Incorporated
R4-2520861	Qualcomm views on 6G Waveform	Qualcomm Incorporated
R4-2520866	Discussion on 6G radio spectrum	China Telecom
R4-2520867	Discussion on 6G radio FR1 CBW	China Telecom
R4-2520884	Discussion on 6G UE RF spec improvement	Xiaomi
R4-2520885	Discussion on 6G release independent spec	Xiaomi
R4-2520893	Discussion on 6G RAN4 RRM Study	LG Electronics Inc.
R4-2520904	On 6G Frequency Range	Skyworks Solutions Inc.
R4-2520916	Discussion on 6GR RRM requirements	Nokia, Nokia Shanghai Bell
R4-2520917	6G Spectrum Sharing	LG Electronics
R4-2520918	Views on 6GR testability and OTA	Anritsu Corporation
R4-2520963	Views on 6G PA model	MediaTek inc.
R4-2520964	Views on 6G Modulation	MediaTek inc.
R4-2520965	Views on 6G Channel bamdwodtj	MediaTek inc.
R4-2520966	Views on 6G Channel arrangements	MediaTek inc.
R4-2520967	Views on 6G Tx EVM requirement framework	MediaTek inc.
R4-2520968	Initial evaluations on 6G coexistence study	MediaTek inc.
R4-2520969	Views on 6G RAN4 general efficiency improvement	MediaTek inc.
R4-2520970	Views on 6G RF spec improvement	MediaTek inc.
R4-2520971	Views on 6G RRM spec improvement	MediaTek inc.
R4-2521011	On RRM spec enhancement	vivo
R4-2521012	On CR handling for RAN4 operation efficiency	vivo
R4-2521044	Discussion on demodulation for 6GR	Samsung
R4-2521047	Discussion on 6G AI/ML study for RAN4 RRM driven use cases	China Telecom
R4-2521064	Views on 6G channel arrangement	ZTE Corporation, Sanechips
R4-2521074	Discussion on BS demodulation specification enhancement	NTT DOCOMO, INC.
R4-2521089	Discussion on MRSS and inter-RAT mobility for 6GR	Samsung
R4-2521090	Discussion on testability and OTA for 6GR	Samsung
R4-2521134	System parameters -- waveform: on UE Tx assumptions (including PA)	Ericsson
R4-2521135	General RF and UE RF: miscellaneous	Ericsson
R4-2521151	Views on 6G RRM Spec improvement	ZTE Corporation, Sanechips
R4-2521194	Views on 6G demodulation aspects	ZTE Corporation, Sanechips
R4-2521195	Views on 6G demod specification improvement	ZTE Corporation, Sanechips
R4-2521209	Discussion on general issues related to AI/ML for 6G study	Ericsson
R4-2521210	Discussion on AI/ML use cases for 6G study	Ericsson
R4-2521242	General issues for AI/ML in RAN4	OPPO
R4-2521243	Use cases for AI/ML in RAN4	OPPO
R4-2521252	Sensing in 6G networks	Nokia
R4-2521258	Further views on 6G Testability and OTA	Qualcomm Incorporated
R4-2521277	Views on 6G waveform	ZTE Corporation,Sanechips
R4-2521278	Views on 6G modulation	ZTE Corporation,Sanechips
R4-2521279	Views on 6G channel bandwidth	ZTE Corporation,Sanechips
R4-2521280	Views on 6G device type	ZTE Corporation,Sanechips
R4-2521281	Views on 6G UE RF aspect	ZTE Corporation,Sanechips
R4-2521282	Views on 6G spectrum aspect	ZTE Corporation,Sanechips
R4-2521331	Views on RAN4 6G RRM	OPPO
R4-2521390	Views on 6G waveform	NTT DOCOMO, INC.
R4-2521391	Views on 6G modulation	NTT DOCOMO, INC.
R4-2521392	Views on 6G channel bandwidth	NTT DOCOMO, INC.
R4-2521394	Views on 6G RRM	NTT DOCOMO, INC.
R4-2521396	Views on 6G AI	NTT DOCOMO, INC.
R4-2521397	Views on 6G specification enhancement for RRM	NTT DOCOMO, INC.
R4-2521398	Discussion on the frequency range framework	LG Electronics Inc.
R4-2521419	Discussion on co-existence for 6GR	Samsung
R4-2521420	Discussion on NTN related BS RF and co-existence for 6GR	Samsung
R4-2521421	Discussion on TN BS RF for 6GR	Samsung
R4-2521434	Running Summary of BS RF and Coexistence_after_RAN4#116bis	Ericsson
R4-2521435	6G BS RF requirements	Ericsson
R4-2521436	6G BS RF NTN SAN and coexistence aspects	Ericsson
R4-2521437	6G BS RF others	Ericsson
R4-2521439	General aspect on 6G AI	vivo
R4-2521440	Initial discussion on 6G AI for RAN4 driven cases	vivo
R4-2521449	Discussion on 6G modulation	OPPO
R4-2521450	Discussion on 6G UE RF	OPPO
R4-2521451	Discussion on 6GR spectrum	OPPO
R4-2521452	Discussion on 5G-6G MRSS	OPPO
R4-2521453	Discussion on BC Basket procedure simplification	OPPO
R4-2521513	6G coexist study	OPPO
R4-2521514	RAN4 CR handling	OPPO
R4-2521515	Views on 6G UE general RF and UE RF	LG Electronics
R4-2521522	Views on 6G system parameters	CSCN
R4-2521536	Discussion on 6G AI general part	ZTECorporation,Sanechips
R4-2521537	Views on AI study in 6G RAN4-driven use cases	ZTECorporation,Sanechips
R4-2521566	on 6GR waveform	OPPO
R4-2521567	on 6GR channel bandwidth	OPPO
R4-2521568	on 6GR channel arrangement	OPPO
R4-2521569	on 6GR device type	OPPO
R4-2521570	Further considerations on 6GR testability and OTA	OPPO
R4-2521571	Views on 6G sensing	OPPO
R4-2521574	Discussion on 6G spectrum sharing	Ericsson
R4-2521593	Running Summary of 6G Spectrum	Feature lead (Nokia)
R4-2521594	Discussion on 6G Considerations on Spectrum aspects	Nokia
R4-2521595	UE and BS RF specification operation efficiency	Nokia
R4-2521668	Qualcomm views on 6G Spectrum	Qualcomm Incorporated
R4-2521732	Discussion on 6GR TN BS study	ZTE Corporation, Sanechips
R4-2521747	Handling NTN and other verticals in RAN4 specifications	Nokia
R4-2521748	Discussion on 6GR NTN BS study	ZTE Corporation, Sanechips
R4-2521749	Discussion on 6GR coexistence study	ZTE Corporation, Sanechips
R4-2521750	Discussion on 6GR U6GHz conformance testing	ZTE Corporation, Sanechips
R4-2521751	Discussion on 6G Sensing study	ZTE Corporation, Sanechips
R4-2521752	Running Summary of 6G Sensing	ZTE Corporation
R4-2521753	Discussion on 6G MRSS study	ZTE Corporation, Sanechips
R4-2521764	OTA and testability for 6G	Nokia
R4-2521773	Discussion on 6G demodulation for non-AI	Ericsson
R4-2521774	Discussion on 6G operation efficiency on demodulation spec	Ericsson
R4-2521787	On 6G BS co-existence discussion	Ericsson
R4-2521791	Discussion on 6G system parameters	Google Korea LLC
R4-2521792	On UL/DL high order modulation for 6G	Skyworks Solutions Inc.
R4-2521793	Discussion on RRM RAN4 6G specification enhancement	Nokia
R4-2521794	Discussion on 6G RAN4 CR handling	Nokia
R4-2521816	Discussion on general issues for 6G RAN4 specification improvement	ZTE Corporation, Sanechips
R4-2521817	Considerations on 6G RAN4 UE & BS RF specification enhancement	ZTE Corporation, Sanechips
R4-2521818	On CR handling procedure for 6G RAN4 specification	ZTE Corporation, Sanechips
R4-2521820	On developing the 6G SI Technical Report	Ericsson
R4-2521846	Considerations on 6G Spectrum and 6G Band Combinations	Ericsson
R4-2521886	Channel Arrangement issues for 6G	Qualcomm Incorporated
R4-2521887	Views on 5G-6G Spectrum sharing	Qualcomm Incorporated
R4-2521888	Views on the Scope of the Operational Efficiency Discussions	Qualcomm Incorporated
R4-2521890	On Demodulation and Performance Requirement Framework for 6G	BT plc
R4-2521891	Discussion on System Parameters for MRSS in NR/6GR	ISSDU, NTU
R4-2521927	Views on 6G RRM aspects	ZTE Corporation, Sanechips
R4-2521940	Running summary of 6G UE RF and general RF after RAN4#116bis	Feature lead (Qualcomm Incorporated)
R4-2521954	On 6G Demod testability	Keysight Technologies UK Ltd
R4-2521984	Qualcomm views on 6G UE RF spec	Qualcomm Incorporated
R4-2522006	RAN4 operation efficiency-AI8.12.1	Ericsson
R4-2522007	RAN4 operation efficiency-CR handling	Ericsson
R4-2522008	RAN4 operation efficiency-UE_BS spec handling	Ericsson
R4-2522019	On radio based sensing in 6G communications networks	Ericsson
R4-2522020	On RRM specification improvement	Ericsson
R4-2522022	Discussion on RRM for 6GR	Samsung
R4-2522030	On UE 6G OTA Testability Aspects	Keysight Technologies UK Ltd
R4-2522037	Discussion on testability and OTA in 6G	Ericsson Korea Partners Co Ltd
R4-2522044	Furhter views on waveform evaluation PA modelling of 6GR	Sony
R4-2522045	Further views on modulation study of 6GR	Sony
R4-2522046	Further views on parameters related to UE channel bandwidth of 6GR	Sony
R4-2522047	Further views on channel arrangement of 6GR	Sony
R4-2522048	Further views on device type of 6GR	Sony
R4-2522049	Furhter views on general and UE RF of 6GR	Sony
R4-2522050	Further RRM consideration on 6G Massive IoT	Sony
R4-2522051	Considerations on 6GR spectrum sharing	Sony
R4-2522127	Views on 6G spectrum sharing	MediaTek inc.
R4-2522131	Qualcomm views on 6G Channel bandwidth	Qualcomm Incorporated
R4-2522145	Considerations on 6G coexistence studies	CableLabs
R4-2522166	Discussion on 6G RRM requirements	Ericsson
R4-2522168	On UE PA and transmitter model for 6G RAN1 and RAN4 studies	Skyworks Solutions Inc.
R4-2522242	NTN PA model discussion for 6GR air interface	THALES
R4-2522244	SAN Characteristics for 6GR	Thales, ESA, Viasat, Eutelsat Group, Airbus, SES, Hispasat
R4-2522266	Topic Summary for [117][101] 6G system parameter	Moderator
R4-2522267	Topic Summary for [117][102] 6G general RF and UE RF	Moderator
R4-2522268	Topic Summary for [117][103] 6G BS RF and co-existence	Moderator
R4-2522269	Topic Summary for [117][104] 6G spectrum	Moderator
R4-2522270	Topic Summary for [117][105] 6G RRM	Moderator
R4-2522271	Topic Summary for [117][106] 6G Demod	Moderator
R4-2522273	Topic Summary for [117][108] 6G spectrum sharing	Moderator
R4-2522274	Topic Summary for [117][109] 6G sensing	Moderator
R4-2522275	Topic Summary for [117][110] 6G testability and OTA	Moderator
R4-2522276	Topic Summary for [117][111] 6G operation efficiency	Moderator
R4-2522324	Initial views on 5G-6G MRSS scenarios	CHTTL
R4-2522330	Running summary for 6G spectrum sharing	Moderator (CMCC)
R4-2522365	Topic Summary for [117][107] 6G AI	Moderator
R4-2522366	WF on [117][107] 6G AI	Moderator
R4-2522423	Discussion on Sensing/ISAC for 6G study	CATT
R4-2522424	WF on [117][111] 6G operation efficiency	CATT
R4-2522425	AH minutes on [117][111] 6G operation efficiency	CATT
R4-2522426	WF on [117][106] 6G Demod	Mediatek
R4-2522427	AH minute on [117][106] 6G Demod	Mediatek
R4-2522437	AH minutes on [117][108] 6G spectrum sharing	CMCC
R4-2522442	WF on [117][105] 6G RRM	Apple
R4-2522443	AH minutes on [117][105] 6G RRM	Apple
R4-2522445	AH minutes on [117][102] 6G general RF and UE RF	Qualcomm
R4-2522446	WF on [117][104] 6G spectrum	China Telecom
R4-2522447	AH minutes on [117][104] 6G spectrum	China Telecom
R4-2522449	WF on [117][110] 6G testability and OTA	vivo
R4-2522450	WF on [117][101] 6G system parameter	Huawei
R4-2522451	WF on [117][102] 6G general RF and UE RF	Qualcomm
R4-2522454	WF on [117][103] 6G BS RF and co-existence	Moderator
R4-2522455	WF on [117][108] 6G spectrum sharing	CMCC
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v03	11.08.2013		section 1.2.3 added on time budget
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