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[bookmark: _Ref129681862][bookmark: _Ref124589705]Introduction
Evaluation assumptions for 6GR air interface (in AI 10.1 from chair notes)
Update of traffic models and evaluation models that can be commonly used for evaluating technology proposals.

[124-R20-6GR-Evaluation] Email discussion on Rel-20 6GR-Evaluation – Jinhuan (Huawei)
· To be used for sharing updates on online/offline schedule, details on what is to be discussed in online/offline sessions, tdoc number of the moderator summary for online session, etc

This meeting is supposed to be the last remaining meeting for this agenda. The critical issues are high prioritized, including 
· UE antenna modelling
· Traffic models
· Refinement/update on the agreements mainly on some of SLS assumptions.
· Note: NTN related proposals are NOT summarized nor discussed in this agenda. 


Kind Note for the discussions in this summary: 
· Different rounds with proposals with label [FL1, FL2, …] of discussion may be created in this summary for proposal update based on the online/offline progress. It’s companies’ discretion to provide your comments to either round but just being reminded that the discussion is supposed to carry on the proposal in the latest round in principle. 
· Please use the following convention for uploading your comments:
· Filename_v001_Moderator
· Filename_v002_Moderator_CompanyA
· Filename_v003_CompanyA_CompanyB
· Filename_v004_CompanyB_CompanyC
· Etc

[bookmark: _Ref114732477]Antenna modeling for TN
[bookmark: _Ref124589665][bookmark: _Ref129681832][bookmark: _Ref124671424][bookmark: _Ref71620620]UE antenna modelling
Companies’ views
	Company
	Views/proposals 

	CATT
	[bookmark: _Ref219990611]Proposal 1: For the evaluation assumption in 6GR, for the UE antenna elements, the suggested values are provided as follows: 
· Around 700MHz
· UE: Up to 4Tx/Rx, including 1T1R, 1T2R, 1T4R, 2T4R and 4T4R
· Around 4GHz
· UE: Up to 8Tx/Rx (4 Tx/Rx for handheld device), including 1T2R, 1T4R, 2T4R, 4T4R, 4T8R and 8T8R
· Around 7GHz
· UE: Up to 8Tx/Rx (4 Tx/Rx for handheld device), including 1T2R, 1T4R, 2T4R, 4T4R, 4T8R and 8T8R.


	CMCC
	According to the current agreement in RAN plenary, we have the following considerations:
· For Combination 0, it only applies to IoT type devices.
· For Combination 1 and 2, they had already been widely implemented in 5G devices.
· For Combination 4, it should be only applied for FWA, and whether 16T16R is feasible can be further discussed.
· For Combination 3, at least 4T8R should be considered for handheld device like foldable smartphone, and whether 8T8R is feasible can be further discussed. 

	Ericsson
	Proposal 4-1
· For UE antenna modelling, evaluations should consider realistic UE antenna modelling (e.g., non-uniform antenna positioning, use of directional antennas, power imbalance / insertion loss among antennas, and limited control of relative phase). UE/CPE models in TR38.901 can be considered as the starting point with further elaboration when needed. 
· Use Alt2, i.e., the UT device antenna model using candidate antenna locations as described in section 7.3 in TR38.901, as a starting point for 6G evaluations of handheld devices. For at least UL MIMO evaluations, extend the model as necessary to take into account variation among UE implementations, configurations, and bands, as discussed in
· Use TR 38.901 assumptions for UE antenna element gain patterns and antenna polarization as baseline assumptions for 6G evaluations
· For evaluations relevant to massive communications, 1Rx and 1Tx should be considered for at least 700MHz and 2GHz carrier frequencies.
Table 2.4-1 – Detailed UE antenna assumptions
	
	Around 700MHz
	Around 2GHz
	Around 4GHz
	Around 7GHz
	Around 30GHz

	Handheld UE for eMBB and Positioning
	1Tx and 2Rx
(ITU allows up to 4 Tx/Rx)
	Up to 2 Tx and 4 Rx
	Up to 4 Tx and 4 Rx 
	Up to 4 Tx and 8 Rx
	Up to 8 Tx and 8 Rx

	Non-Handheld UE (e.g., Computers) for eMBB and Positioning
	
	
	Up to 8 Tx and 8 Rx
	Up to 8 Tx and 8 Rx
	Up to 32 Tx and 32 Rx

	Handheld UE for High Reliability Low Latency Communications (HRLLC)
	
	
	Up to 4 Tx and 4 Rx
	Up to 4 Tx and 8 Rx
	

	Non-Handheld UE for HRLLC
	
	
	Up to 4 Tx and 8 Rx
	Up to 4 Tx and 8 Rx
	

	CPE for Fixed Wireless Access (FWA) Service (see Note 1)
	Up to 2 Tx and 4 Rx
	Up to 4 Tx and 8 Rx
	Up to 8 Tx and 8 Rx
	Up to 8 Tx and 16 Rx
	

	Machine Type Communications (MTC) Service
	1 Tx/Rx antenna
	1 Tx/Rx antenna
	1 Tx and up to 2 Rx
	
	

	Sensing-Capable UE for Integrated Sensing and Communication (ISAC) Service
	
	
	Up to 8 Tx and 8 Rx
	Up to 8 Tx and 8 Rx
	Up to 32 Tx and 32 Rx

	Note
1. Indoor and outdoor CPEs may have different antenna configurations. 




	Google
	Proposal6: Prioritize a single-panel UE configuration for evaluations in FR2/FR3.
Proposal7: Support the following for the 6GR evaluations for UL antenna configurations:
· 2Tx/4Rx for > 1GHz and TDD band and 1Tx/2Rx for <= 1GHz 
· 1Tx/1Rx for wearables 
· 2Tx/4Rx for NTN bands
· 4Tx/6Rx/8Rx are optional. 
Proposal8: 16T16R (combination 4) is not a practical assumption for handheld UEs. 

	Huawei
	Support combinations 0~4 as discussed in the last meeting. 

	Intel
	· For UE Antenna, use (FL6) Proposal 2.2.2 rv4 as a starting point for discussion in RAN1#124
· For UE Antenna Combination 4, remove the 16T16R option, to align with recent RAN#110 agreement
· For UE Antenna, Alt 2 is default
· It is up to individual technology study topics to pick Alt 1 over Alt 2 if needed
Proposal 4
· For UE Antenna in 30 GHz carrier frequency,
· 8 AE: 2R: (1, 4, 2, 1, 1; 1, 1), 4R: (1, 4, 2, 1, 2; 1, 1), 8R: (1, 4, 2, 1, 1; 1, 4)
· 24 AE: 6R: (1, 4, 2, 1, 3; 1, 1)
· 32 AE: 2R: (4, 4, 2, 1, 1; 1, 1), 4R: (2, 4, 2, 1, 2; 1, 1), 8R: (1, 4, 2, 1, 4; 1, 1)

	Interdigital
	We strongly suggest adopting the UT antenna assumptions provided by the moderator with additional modification made by the Chair based on inputs from companies. 
Combination 0, 3, and 4 are not intended for handheld UE.

	MediaTek
	[bookmark: _Ref220590131]Proposal3: For key parameters of UE antenna model, prioritize the following value for the evaluation in 6G study:
· Around 700 MHz: 
· Option 1: 1 Tx and 1 Rx
· Option 2: 1 Tx and 2 Rx
· Option 3: 2 Tx and 4 Rx
· Around 4 GHz: 
· Option 1: 2 Tx and 4 Rx
· Option 2: 4 Tx and 8 Rx
· Around 7 GHz: 
· Option 1: 2 Tx and 4 Rx
· Option 2: 4 Tx and 8 Rx

	Nokia
	Proposal8: RAN1 to select UE candidate antenna locations (4, 8) as a baseline for Configuration 1 (1T2R), Alt 2 to better support antenna blockage spatial non-stationarity modelling at below 1 GHz.
Proposal9:RAN1 to select UE candidate antenna locations (1, 3, 5, 7) that were already calibrated in TR 38.901 as a baseline for Configuration 2 (4 antenna elements), Alt 2.
Proposal10: RAN1 to consider a UE antenna model configuration with 8 total number of antenna elements (4T8R and 8T8R) including 2 GHz carrier frequency.
Proposal11: RAN1 to consider a UE antenna model configuration with 16 total number of antenna elements (4T16R and 8T16R) intended only for FWA.
Proposal12: RAN1 should use new directive antenna model described in section 7.3 of Rel-19 version of TR 38.901 (Alt 2) for UE handheld devices by default for SLSs in the 6GR study.
Proposal13: RAN1 to clarify that if Alt 1 legacy UE antenna modelling is considred for handheld devices (M,N,P,Mg,Ng; Mp,Np) then isotropic antenna radiation pattern is assumed.
Proposal14: RAN1 to define the following antenna radiation patterns for the CPE devices with 4, 8, and 16 antenna elements:
· Isotropic,
· Directional with different half power beamwidth and maximum directional gains as described in above,
i. CPE can be equipped with 1 to 3 antenna panels, each following Alt 1 configuration, and the orientation of the device with a single antenna panel can be optimized,
· Omnidirectional as described in above.
Proposal15: CPEs can be equipped with multiple antenna panels (as described in TR 38.802 in Table A.3.1-4) and CPE orientation can be optimized.

	DOCOMO
	Proposal 6
· For combination3 in UE antenna modeling, delete the following note to study handheld UE with 8 antennas.
· This combination is not intended for handheld UE.

Proposal 7
· For applicable frequency range for 30GHz, combination3 and 4 should be included.

	Ofinno
	Observation 9: The number of UE Tx and Rx antennas agreed in TR 38.914 for different deployment scenarios are relevant for 6GR evaluations in RAN1.
Proposal 11: Consider the agreed number of Tx and Rx antenna elements in TR 38.914 for RAN1 evaluations for relevant frequencies as follows:
· up to 16 Rx antenna elements for evaluations at carrier frequencies around 4 GHz and 7 GHz only for FWA;
· up to 8 Tx and 8 Rx antenna elements for evaluations at carrier frequencies around 2 GHz, 4GHz, and 7 GHz for eMBB (handheld) and FWA;
· up to 4 Tx and 4 Rx for evaluations at carrier frequencies of 700 MHz, 2 GHz, 4 GHz, and 7 GHz for IoT, eMBB (handheld), and FWA.

	OPPO
	Update based on the FL proposal discussed in the last meeting:
· delete combination 4.
· Delete 8T8R and add 2T8R for combination 3. 

	Qualcomm
	[bookmark: p1a]Proposal1: The Rel-19 defined handheld UT and CPE antenna model should be used as the default in system-level simulations. Legacy omnidirectional antenna could be used for link level simulation. 
[bookmark: p1b]Proposal 2: Study extension of CPE antenna model for larger array and more than 8 antennas.
[bookmark: p1c]Proposal 3: For 6GR evaluation, consider modelling the UE antenna configuration for frequency up to 7GHz as in Table 
· [bookmark: _Ref220318234]Table 1: UE antenna configurations for 6GR evaluation
	UE antenna modelling for RAN1 evaluations
	Total number of antenna elements
	Total number of TXRU
	Applicable carrier frequency

	Combination 0

Note: This combination is not for handheld UE
	1
	1T1R,
	700MHz,
2GHz
4GHz

	Combination 1
	2
	1T2R
	700MHz,
2GHz,
4GHz

	Combination 2
	4
	1T4R,
2T4R,
4T4R
	700MHz
2GHz, 
4GHz, 
7GHz

	Combination 3
	6
	2T6R,
6T6R,
	4GHz, 
7GHz

	Combination 4


	8
	1T8R,
4T8R,
8T8R
	2GHz,
4GHz,
7GHz 

	Combination 5

Note: This combination is intended only for FWA 
	16
	4T16R, 
8T16R,
16T16R
	7GHz, 




For around frequency 30GHz, we can reuse the existing NR assumption as shown in Table 2 for 6GR evaluation. 
[bookmark: _Ref213416034]Table 2: 30GHz UE antenna configurations for 6G evaluation
	UE antenna configuration
	Values

	# of antenna elements
	Up to 32 elements, 8 elements per panel (M, N, P) = (2, 2, 2)

	# of panels
	Config 1 can be 2 panels on front and back
Config 2 can be 4 panels on 4 edges

	# of TXRUs
	2T2R per panel




	Samsung
	Proposal #3: Evaluation assumptions for UE antenna modeling should be differentiated based on the device type (e.g., Handheld or Advanced UE or low-capable UE) to verify the performance specific to each device's specific characteristics.
Proposal #4: For the evaluation of handheld type devices and IoT devices, 1Tx should be assumed as the baseline, and the antenna modelling should support a maximum of up to 4 antenna ports as table 2.1-1.
Table 2.1-1 Antenna configurations for Handheld and low-capable UE
	UE antenna modelling for RAN1 evaluations
	Total number of antenna elements
	Total number of TXRU
	UT device antenna model using candidate antenna locations as described in section 7.3 in TR38.901
	Applicable carrier frequency

	Combination0
(This combination is for low-capable UE)
	1
	1T1R
	1T and 1R
	700MHz,
2GHz


	Combination1
	2
	1T2R
	2R: [(1, 5), or (4, 8)] as described in section 7.3 in TR 38.901. 
	700MHz,
2GHz,
4GHz

	Combination2
	4
	1T4R,
2T4R
	4R: [(2, 4, 6, 8), or (1, 3, 5, 7)] as described in section 7.3 in TR 38.901

	700MHz
2GHz, 
4GHz, 
7GHz, 
15GHz



Proposal #5: For the evaluation of Advanced UE types, antenna modelling should support up to 8Tx and 16Rx as table 2.1-2, reflecting their larger form factors and specific design capabilities.
Table 2.1-2 Antenna configurations for advanced UE
	UE antenna modelling for RAN1 evaluations
	Total number of antenna elements
	Total number of TXRU
	(M,N,P,Mg,Ng; Mp,Np), (dH,dV), (dg,H,dg,V)
	Applicable carrier frequency

	Combination2
	4
	1T4R,
2T4R,
2T4R,
4T4R
	4R: (M, N, P, Mg, Ng; Mp, Np)=(1, 2, 2, 1, 1; 1, 2) for dual polarization or (2, 2, 1, 1, 1; 2, 2) for single polarization, (dH,dV)= (0.5, 0.5)λ


	700MHz
2GHz, 
4GHz, 
7GHz, 
15GHz

	Combination3
	8
	1T8R,
2T8R,
4T8R,
8T8R
	8R: (M, N, P, Mg, Ng; Mp, Np)= (1, 4, 2, 1, 1; 1, 4) for dual polarization or (2, 4, 1, 1, 1; 2, 4) for single polarization , (dH,dV)= (0.5, 0.5)λ
	
4GHz,
7GHz, 
15GHz

	Combination4
	16
	1T16R,
2T16R,
4T16R, 
8T16R
	16R: (M, N, P, Mg, Ng; Mp, Np)= (2, 4, 2, 1, 1; 2, 4) , (dH,dV)= (0.5, 0.5)λ

	7GHz, 
15GHz




	T-Mobile USA, Ericsson, MediaTek, Nokia, Verizon
	
Proposal4: RAN1 agrees to using CPE antenna placement based on reference CPE antenna locations from section 7.3 in TR 38.901 as a starting point for where array elements are in a single panel and have different boresights and the panel can be assumed to point at a serving gNB.  The UT antenna model can be used as a starting point for CPEs where a panel cannot be assumed to point at a serving gNB. Uniform linear or planar arrays are a starting point for horizontally omnidirectional elements in CPEs. Other antenna / (multi-) panel configurations are not precluded.

	vivo
	Propsoal1: For UE antenna modeling in 6G evaluation, support adding the following clarifying notes: 
· Combination 3 is not intended for handheld UEs.
· Combination 4 is only intended for FWA.
· All the combinations are intended for evaluation purpose. It does not impact future discussions on UE capability.

	Xiaomi
	Proposal 2: For UE antenna modelling for RAN1 evaluation 
· Support combination 0,1,2,3,4 with total UE antenna number of 1, 2, 4, 8, 16, respectively
· Include 2T8R for combination 3 with total UE antenna number of 8 
· Do not include 16T16X for combination 4 with total UE antenna number of 16
· Clarify that 4T4R for combination 2 is not for handheld UEs in carrier frequency around 4GHz or below
· Clarify that combination 3 with total UE antenna number of 8 is not for handheld UEs in carrier frequency around 4GHz or below
· Clarify that combination 4 with total UE antenna number of 16 is not for handheld UEs

Proposal 3: Consider the legacy UE antenna model, represented by a 5-element tuple (M, N, P, Mg, Ng), in the evaluation of 6GR.




[bookmark: _Ref213874023]Discussions
Background
The UE antenna modelling for the carrier frequency under 30GHz was discussed in the last meeting but was not agreed. The controversy in the last meeting was mainly about which combination should be clarified for which type of UEs. For instance, whether 8R is intended for hand-held UE was very controversial even among UE vendors. 
The RAN plenary further discussed and agreed on several maximum values for UE antenna numbers as follows:
	For the purpose of further study in RAN and RAN WGs for frequency up to 7GHz, evaluate the following UE RX/TX antennas:
Up to 4 Tx and Rx antenna elements
Up to 8 Tx and Rx antenna elements
Up to 16 Rx antenna elements (intended only for FWA)
Note: Above does not impact future discussions on UE capability




Key issues discussed in the contributions for this meeting:
· Companies continued discussing the number of UE antenna for different types of UEs, e.g., Ericsson, Google, Samsung.
· Some companies suggested deleting 16R, e.g., CATT, MediaTek, OPPO; Some companies view that 8R is not applicable for 4GHz and below but the other companies view the opposite. 
· Whether 8R is for handheld-UE is still controversial
· Support 8R for handheld-UE: CMCC, Ericsson, Huawei, DOCOMO, Nokia, Ofinno, Qualcomm
· Not support 8R for handheld-UE: CATT, Interdigital, Samsung, vivo, Xiaomi (not for <=4GHz)
· Some companies further discussed which alternative should be assumed for the UE antenna locations:
· Support Alt1: Xiaomi
· Support Alt2: Ericsson, Intel, Nokia, Qualcomm
· Some companies discussed the UE antenna for 30GHz carrier frequency: Intel, Qualcomm, DOCOMO, Ericsson
· Some companies discussed the specific consideration for the FWA/CPE antenna modelling, including:
· Antenna radiation pattern: 
· The isotropic antenna radiation pattern should be assumed for Alt1 for handheld devices: Nokia
· The antenna radiation patterns for the CPE devices to consider: Isotropic, Directional with specific values of both horizontal and vertical directions and element max gain, Omnidirectional in horizontal plane: T-Mobile USA, Ericsson, MediaTek, Nokia, Verizon
· Antenna locations: 
· Extending the CPE antenna model to support more than 9 locations for Alt2: Qualcomm. 
· CPEs can be equipped with multiple antenna panels following Alt 1 configuration for each: Nokia


Plan for the discussions in this meeting:
Take the moderator’s proposal from the last meeting as the starting point and address the FFS and issues discussed in the contributions. In particular, 
· The yellow highlighted parts will be further discussed/explained based on the discussions from the contributions, e.g., discuss whether take Alt2 as the default for handheld UE, whether add 2T8R into the table for combination3. 
· Discuss the newly proposed UE antenna modelling for 30GHz carrier frequency. 
· Discuss/Clarify the antenna radiation pattern assumed. 


Round-1 discussions:
(FL1) Proposal 2.1.2-1

For 6GR evaluation, RAN1 to model the UE antenna as follows for below 30GHz carrier frequency,
· Note: Each of other topics could further decide to use which combination(s) for the evaluations. Other combinations are not precluded for evaluations, e.g., 2T6R, 3T6R, 6T6R, 6T8R.
· Note: The antenna locations in Alt1 and Alt 2 in the following table are considered as examples and used for performance calibration. Any antenna array structures and/or antenna locations in section 7.3 in TR38.901 is possible for evaluations and up to companies to report.
· Note: The antenna locations in Alt 2 not included in section 7.3 in TR38.901 are up to companies to report. 
· FFS: Alt1 or Alt2 is used for each of the combination.
· Note: The radiation power pattern of a single antenna element in Table 7.3-2 TR38.901 is assumed for handheld UT. FFS for CPE. 
· Note: The antenna element/location of T is a subset of the element/locations for R. 
· Note: The mapping between the combination and the device types might be separately discussed.

	UE antenna modelling for RAN1 evaluations
	Total number of antenna elements
	Total number of TXRU
	Alt 1: (M,N,P,Mg,Ng; Mp,Np), (dH,dV), (dg,H,dg,V) if any, or 
Alt 2: UT device antenna model using candidate antenna locations as described in section 7.3 in TR38.901
	Applicable carrier frequency

	Combination0
NOTE1
	1
	1T1R,
	Alt 1: 
1T: (M, N, P, Mg, Ng; Mp, Np)=(1, 1, 1, 1, 1; 1, 1) 
1R: (M, N, P, Mg, Ng; Mp, Np)=(1, 1, 1, 1, 1; 1, 1) 

Alt 2: 
· 1T
· 1R
	700MHz,
2GHz


	Combination1
	2
	1T2R,
	Alt 1: 
· 2R: (M, N, P, Mg, Ng; Mp, Np)=(1, 2, 1, 1, 1; 1, 2) for single polarization or (1, 1, 2, 1, 1; 1, 1) for dual polarization, (dH,dV)= (0.5, 0.5)λ

Alt 2: 
· 2R: [(1, 5), or (4, 8)] as described in section 7.3 in TR 38.901. 
	700MHz,
2GHz,
4GHz

	Combination2
	4
	1T4R,
2T4R,
4T4R
	Alt 1: 
· 4R: (M, N, P, Mg, Ng; Mp, Np)=(1, 2, 2, 1, 1; 1, 2) for dual polarization or (2, 2, 1, 1, 1; 2, 2) for single polarization, (dH,dV)= (0.5, 0.5)λ

Alt 2: 
· 4R: [(2, 4, 6, 8), or (1, 3, 5, 7)] as described in section 7.3 in TR 38.901

	700MHz,
2GHz, 
4GHz, 
7GHz, 
15GHz

	Combination3

	8
	1T8R,
2T8R,
4T8R,
8T8R
	Alt 1: (M, N, P, Mg, Ng; Mp, Np)= (1, 4, 2, 1, 1; 1, 4) for dual polarization or (2, 4, 1, 1, 1; 2, 4) for single polarization , (dH,dV)= (0.5, 0.5)λ

Alt 2: (1, 2, 3, 4, 5, 6, 7, 8) as described in section 7.3 in TR38.901
	2GHz,
4GHz,
7GHz, 
15GHz

NOTE3

	Combination4
NOTE2
	16
	4T16R 
8T16R,

	Alt 1: 
· 16R: (M, N, P, Mg, Ng; Mp, Np)= (2, 4, 2, 1, 1; x, y) , (dH,dV)= (0.5, 0.5)λ

Alt 2: 
· 16R: (1, 2, 3, 4, 5, 6, 7, 8) as described in section 7.3 in TR38.901, dual polarization
	7GHz, 
15GHz

	NOTE1: This combination is for IoT UE only.
NOTE2: This combination is for CPE UE only.
NOTE3: If number of TXRU and frequency combination is applicable.




Any comments/suggestions, please leave them here:
	Company
	Comments

	ZTE
	We have following comments:
· Since Combination 4 is for CPE UE only, Alt 2 should be removed.
· For combination 3, add Config. (M, N, P, Mg, Ng; Mp, Np)= (2, 2, 2, 1, 1; 2, 2) for dual polarization, as it can be used for CPE.

	vivo
	Considering the practical UE implementation, and the objective of introducing Alt2 is to align with real antenna deployments, we propose adding the following contents: 
· Note: All the combinations are intended for evaluation purpose. It does not impact future discussions on UE capability.
· Note: the antenna element-wise power variation at the UE in TR 38.901 section 7.6.14.2 is assumed for Alt2 for handheld devices. 
· Alt2: antenna indices in each combination in the table are used for performance calibration purpose.
· Remove Alt2 for combination 4.

	Xiaomi
	For combination 2, from our perspective, 4TX cannot be feasible for handheld UEs when the carrier frequency is 4GHz or below. We suggest to add another note for combination 2 to make it clearer, i.e., 4T4R for combination 2 is not for handheld UEs in carrier frequency around 4GHz or below.
For combination 3, deploying 8Rx at 7 GHz is already quite challenging for handheld UE. From our viewpoint, achieving 8Rx for handheld terminals at 4 GHz and below is practically impossible. The note is needed for combination 3, i.e., Combination 3 is not for handheld UEs in carrier frequency around 4GHz or below
For Alt 1 and 2, we think alt 1 to be more appropriate. In practice, the actual antenna design will most likely not strictly follow the placement positions specified in alt2, the evaluation based on alt2 has limited reference value.

	Nokia
	It will be good to clarify for the Alt.1 that the Isotropic radiation pattern is assumed, if it is common understanding of course.

Regarding the CPEs, in general, and for Combination4 in particular, we can also consider CPE form factor and candidate antenna locations defined in TS 38.901. Can we add this in NOTE4?

	OPPO
	For combination 3, whether it is possible to apply it to handheld UE needs further study. We agreed with xiaomi’s note for combination 3. 
We also suggest to remove Alt2 from combination 4. 

	Samsung
	We suggest to divide two different tables for handheld + low capable UE and advanced UE (such as CPE/FWA). For handheld, Alt 2 based antenna location is more realistic assumption. So, we suggest to support only Alt 2 for handheld and low-capable UE. In combination2 for handheld and low-capable UE, it is challenging to productize 4Tx based handheld devices. Therefore, for handheld and low-capable UE, we suggest to delete 4T4R. And for advanced UE, we can consider 1T and 2T also for evaluation.
In addition, for design of new UL precoder considering various UE antenna structures, we suggest not to preclude other option for Alt2. Therefore, we should support below tables for handheld + low capable UE and advanced UE respectively.

For handheld and low-capable UE:
	UE antenna modelling for RAN1 evaluations
	Total number of antenna elements
	Total number of TXRU
	UT device antenna model using candidate antenna locations as described in section 7.3 in TR38.901
	Applicable carrier frequency

	Combination0
NOTE
	1
	1T1R,
	· 1T
· 1R
	700MHz,
2GHz


	Combination1
	2
	1T2R,
	2R: [(1, 5), or (4, 8)] as described in section 7.3 in TR 38.901. 
	700MHz,
2GHz,
4GHz

	Combination2
	4
	1T4R,
2T4R,
4T4R
	· 4R: [(2, 4, 6, 8), or (1, 3, 5, 7)] as described in section 7.3 in TR 38.901

	700MHz,
2GHz, 
4GHz, 
7GHz, 
15GHz

	NOTE: This combination is for IoT UE only.
Other candidate antenna locations for each combination is not precluded.



For advanced UE:
	UE antenna modelling for RAN1 evaluations
	Total number of antenna elements
	Total number of TXRU
	Alt 1: (M,N,P,Mg,Ng; Mp,Np), (dH,dV), (dg,H,dg,V) if any, or 
Alt 2: UT device antenna model using candidate antenna locations as described in section 7.3 in TR38.901
	Applicable carrier frequency

	Combination2
	4
	1T4R,
2T4R,
4T4R
	Alt 1: 
· 4R: (M, N, P, Mg, Ng; Mp, Np)=(1, 2, 2, 1, 1; 1, 2) for dual polarization or (2, 2, 1, 1, 1; 2, 2) for single polarization, (dH,dV)= (0.5, 0.5)λ

Alt 2: 
· 4R: [(2, 4, 6, 8), or (1, 3, 5, 7)] as described in section 7.3 in TR 38.901

	700MHz,
2GHz, 
4GHz, 
7GHz, 
15GHz

	Combination3

	8
	1T8R,
2T8R,
4T8R,
8T8R
	Alt 1: (M, N, P, Mg, Ng; Mp, Np)= (1, 4, 2, 1, 1; 1, 4) for dual polarization or (2, 4, 1, 1, 1; 2, 4) for single polarization , (dH,dV)= (0.5, 0.5)λ

Alt 2: (1, 2, 3, 4, 5, 6, 7, 8) as described in section 7.3 in TR38.901
	2GHz,
4GHz,
7GHz, 
15GHz

NOTE

	Combination4
	16
	1T16R,
2T16R,
4T16R, 
8T16R

	Alt 1: 
· 16R: (M, N, P, Mg, Ng; Mp, Np)= (2, 4, 2, 1, 1; x, y) , (dH,dV)= (0.5, 0.5)λ

Alt 2: 
· 16R: (1, 2, 3, 4, 5, 6, 7, 8) as described in section 7.3 in TR38.901, dual polarization
	7GHz, 
15GHz

	NOTE: If number of TXRU and frequency combination is applicable.
Other candidate antenna locations for each combination is not precluded.





	Google
	We support that 6GR evaluations adopt a baseline of 2Tx/4Rx for frequencies > 1 GHz and TDD bands, and 1Tx/2Rx for frequencies ≤ 1 GHz. For wearable devices, a 1Tx/1Rx (1T1R) configuration should be assumed. In the case of NTN bands, we support a 2Tx/4Rx configuration. Higher configurations, such as 4Tx, 6Rx, or 8Rx, should remain optional for evaluation. We emphasize a preference for a single-panel UE configuration as the baseline for FR2/FR3 evaluations. Additionally, we support that 16T16R (Combination 4) is intended only for CPE/FWA and is not a practical assumption for handheld UE
Regarding implementation feasibility, we support Xiaomi and believe that 4Tx (4T4R) is not feasible for handheld UEs at carrier frequencies of 4 GHz or below. Also, 8Rx (Combination 3) should not be for handheld UEs in carrier frequencies around 4 GHz or below, as achieving this density is very challenging. 





(FL2) Proposal 2.1.2-1-rv1

For 6GR evaluation, RAN1 to model the UE antenna as follows for below 30GHz carrier frequency,
· Note: Each of other topics could further decide to use which combination(s) for the evaluations. Other combinations are not precluded for evaluations, e.g., 2T6R, 3T6R, 6T6R, 6T8R.
· Note: The antenna locations in Alt1 and Alt 2 in the following table are considered as examples and used for performance calibration. Any antenna array structures and/or antenna locations in section 7.3 in TR38.901 is possible for evaluations and up to companies to report.
· Note: The antenna locations in Alt 2 not included in section 7.3 in TR38.901 are up to companies to report. 
· Note: The antenna element-wise power variation at the UE in TR 38.901 section 7.6.14.2 is can be optionally considered for Alt2 for handheld devices.
· Note: The radiation power pattern of a single antenna element in Table 7.3-2 TR38.901 is assumed for Alt2. The isotropic radiation power pattern is assumed for Alt1.
· Note: Whether only Alt2 is used for the evaluations could be further decided.
· Note: The antenna element/location of T is a subset of the element/locations for R. 
· Note: The mapping between the combination and the device types might be separately discussed.
· Note: Both Combination2 and Combination3 do not imply that all the handheld UE are required to support all antenna configurations across all the listed frequency bands. 

	UE antenna modelling for RAN1 evaluations
	Total number of antenna elements
	Total number of TXRU
	Alt 1: (M,N,P,Mg,Ng; Mp,Np), (dH,dV), (dg,H,dg,V) if any, or 
Alt 2: UT device antenna model using candidate antenna locations as described in section 7.3 in TR38.901
	Applicable carrier frequency

	Combination0
NOTE1
	1
	1T1R,
	Alt 1: 
1T: (M, N, P, Mg, Ng; Mp, Np)=(1, 1, 1, 1, 1; 1, 1) 
1R: (M, N, P, Mg, Ng; Mp, Np)=(1, 1, 1, 1, 1; 1, 1) 

Alt 2: 
· 1T
· 1R
	700MHz,
2GHz


	Combination1
	2
	1T2R,
	Alt 1: 
· 2R: (M, N, P, Mg, Ng; Mp, Np)=(1, 2, 1, 1, 1; 1, 2) for single polarization or (1, 1, 2, 1, 1; 1, 1) for dual polarization, (dH,dV)= (0.5, 0.5)λ

Alt 2: 
· 2R: [(1, 5), or (4, 8)] as described in section 7.3 in TR 38.901. 
	700MHz,
2GHz,
4GHz

	Combination2
	4
	1T4R,
2T4R,
4T4R
	Alt 1: 
· 4R: (M, N, P, Mg, Ng; Mp, Np)=(1, 2, 2, 1, 1; 1, 2) for dual polarization or (2, 2, 1, 1, 1; 2, 2) for single polarization, (dH,dV)= (0.5, 0.5)λ

Alt 2: 
· 4R: [(2, 4, 6, 8), or (1, 3, 5, 7)] as described in section 7.3 in TR 38.901

	700MHz,
2GHz, 
4GHz, 
7GHz, 
15GHz

NOTE3

	Combination3

	8
	1T8R,
2T8R,
4T8R,
8T8R
	Alt 1: (M, N, P, Mg, Ng; Mp, Np)= (1, 4, 2, 1, 1; 1, 4), or (2, 2, 2, 1, 1; 2, 2) for dual polarization or (2, 4, 1, 1, 1; 2, 4) for single polarization , (dH,dV)= (0.5, 0.5)λ

Alt 2: (1, 2, 3, 4, 5, 6, 7, 8) as described in section 7.3 in TR38.901
	2GHz,
4GHz,
7GHz, 
15GHz

NOTE3

	Combination4
NOTE2
	16
	4T16R 
8T16R,

	Alt 1: 
· 16R: (M, N, P, Mg, Ng; Mp, Np)= (2, 4, 2, 1, 1; x, y) , (dH,dV)= (0.5, 0.5)λ

Alt 2: 
16R: (1, 2, 3, 4, 5, 6, 7, 8) as described in section 7.3 in TR38.901, dual polarization
	7GHz, 
15GHz

	NOTE1: This combination is for IoT UE only.
NOTE2: This combination is for CPE UE only.
NOTE3: If number of TXRU and frequency combination is applicable.





Any comments/suggestions, please leave them here:
	Company
	Comments

	
	

	
	





(FL1) Proposal 2.1.2-2

For 6GR evaluation, RAN1 to model the UE antenna as follows for around 30GHz carrier frequency,
· UE antenna configuration follows Table 1 below.
· UE antenna radiation pattern follows Table 2 below. 


Table 1: UE antenna configuration for around 30GHz
	UE antenna configuration
	Values

	# of antenna elements per panel
	8 elements per panel (M, N, P) = (2, 2, 2)

	# of panels
	Config 1: 2 panels on front and back;
Config 2: 4 panels on 4 edges.

	# of TXRUs
	2T2R per panel
- The antenna elements of the same polarization of the same panel is virtualized into one TXRU



Table 2: UE antenna radiation pattern for around 30GHz [see Table A.2.1-8 TR38.802]
	Parameter
	Values

	Antenna element radiation pattern in  dim (dB)
	

	Antenna element radiation pattern in  dim (dB)
	

	Combining method for 3D antenna element pattern (dB)
	

	Maximum directional gain of an antenna element GE,max
	5dBi














Any comments/suggestions, please leave them here:
	Company
	Comments

	ZTE
	We agree with this proposal. 
For FR2, to reflect the characteristics of analog beamforming at the UE side, a multi-panel configuration should be considered, where each panel can dynamically update its transmit/receive beams by using analog beam-forming. This not only aligns with practical product requirements, but is also essential for the evaluation of FR2 schemes, such as beam management and simultaneous transmission across multi-panel (STxMP).

	Samsung
	We suggest to support UE antenna modeling for around 30GHz:
	Combination5
	8
	2T2R
	Alt 1: (M, N, P, Mg, Ng; Mp, Np) = (4, 1, 2, 1, 1; 1, 1) for handheld, (dH,dV)= (0.5, 0.5)λ
	30GHz

	Combination6
	32
	2T2R
	Alt 1: (M, N, P, Mg, Ng; Mp, Np) = (4, 4, 2, 1, 1; 1, 1) for non-handheld, (dH,dV)= (0.5, 0.5)λ
	30GHz






	NTT DOCOMO
	Support. We are also open for discussion on other UE antenna configuration




(FL2) Proposal 2.1.2-2-rv1

For 6GR evaluation, RAN1 to model the UE antenna as follows for around 30GHz carrier frequency,
· UE antenna configuration follows Table 1 below.
· UE antenna radiation pattern follows Table 2 below. 
· Other antenna configuration can be considered and up to companies to report. 


Table 1: UE antenna configuration for around 30GHz
	UE antenna configuration
	Values

	# of antenna elements per panel
	8 elements per panel (M, N, P) = (2, 2, 2) for Config 1 and Config 2. 
(M, N, P, Mg, Ng; Mp, Np) = (4, 1, 2, 1, 1; 1, 1) for Config 0.
(M, N, P, Mg, Ng; Mp, Np) = (4, 4, 2, 1, 1; 1, 1) for CPE only for Config 0. 

	# of panels
	Config 0: 1 panel. 
Config 1: 2 panels on front and back;
Config 2: 4 panels on 4 edges.

	# of TXRUs
	2T2R per panel
- The antenna elements of the same polarization of the same panel is virtualized into one TXRU



Table 2: UE antenna radiation pattern for around 30GHz [see Table A.2.1-8 TR38.802]
	Parameter
	Values

	Antenna element radiation pattern in  dim (dB)
	[image: ]

	Antenna element radiation pattern in  dim (dB)
	[image: ]

	Combining method for 3D antenna element pattern (dB)
	[image: ]

	Maximum directional gain of an antenna element GE,max
	5dBi






Any comments/suggestions, please leave them here:
	Company
	Comments

	
	

	
	





(FL1) Proposal 2.1.2-3

For 6GR evaluation, RAN1 to model the radiation pattern of a single antenna element for FWA/CPE including,
· Candidate1: Isotropic,
· Candidate2: Directional with different half power beamwidth and maximum directional gains as described in Table 1 below,
· CPE can be equipped with 1 to 3 antenna panels, each following Alt 1 ((M,N,P,Mg,Ng; Mp,Np), (dH,dV)) configuration, and the orientation of the device with a single antenna panel can be optimized.
· Candidate3: Omnidirectional as described in Table 2 below.
[bookmark: _Ref219898059]Table 1: Directional radiation power pattern of a single antenna element for CPE
	Parameter
	Values

	Vertical cut of the radiation power pattern (dB)
	

	Horizontal cut of the radiation power pattern (dB)
	

	3D radiation power pattern (dB)
	

	Maximum directional gain of an antenna element 
	GE,max dBi

	



[bookmark: _Ref219898302][bookmark: _Ref219898288]Table 2: Omnidirectional radiation power pattern of a single antenna element for CPE
	Parameter
	Values

	Vertical cut of the radiation power pattern (dB)
	

	3D radiation power pattern (dB)
	
for any 

	Maximum directional gain of an antenna element, GE,max
	5 dBi



Question from FL: which radiation pattern should be assumed for 30GHz CPE considering the above two proposals together??

Any comments/suggestions, please leave them here:
	Company
	Comments

	ZTE
	· We prefer to use omnidirectional model for CPE, and during simulation, the orientation of CPE panel should be optimized to ensure a good coverage quality.
· For Candidate2, it is recommended to be considered as an optional configuration, and the  can be reported by the companies. Moreover, the maximum directional gain can be determined by the 3D radiation power pattern (), so we don’t need to specify GE,max.

	NTT DOCOMO
	Support in principle



(FL2) Proposal 2.1.2-3-rv1

For 6GR evaluation, RAN1 to model the radiation pattern of a single antenna element for FWA/CPE including,
· Candidate1: Isotropic,
· Candidate2: Directional with different half power beamwidth and maximum directional gains as described in Table 1 below,
· CPE can be equipped with 1 to 3 antenna panels, each following Alt 1 ((M,N,P,Mg,Ng; Mp,Np), (dH,dV)) configuration.
· Candidate3: Omnidirectional as described in Table 2 below.
· Note: The orientation of the CPE panel can be optimized.

Table 1: Directional radiation power pattern of a single antenna element for CPE
	Parameter
	Values

	Vertical cut of the radiation power pattern (dB)
	

	Horizontal cut of the radiation power pattern (dB)
	

	3D radiation power pattern (dB)
	

	Maximum directional gain of an antenna element 
	GE,max dBi

	Company reports, e.g., 



Table 2: Omnidirectional radiation power pattern of a single antenna element for CPE
	Parameter
	Values

	Vertical cut of the radiation power pattern (dB)
	

	3D radiation power pattern (dB)
	
for any 

	Maximum directional gain of an antenna element, GE,max
	5 dBi





Any comments/suggestions, please leave them here:
	Company
	Comments

	
	

	
	





gNB antenna modeling
	Company
	Views/proposals 

	Ericsson
	Proposal 2 
· Define a 4 TXRU outdoor BS antenna configuration for 4GHz as described above.

	OPPO
	Proposal1: For 7GHz, update the gNB antenna configuration as highlighted:
	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
	(24, 16, 2, 1, 1; 4, 16)
	(0.5, 0.8)λ

	Combination 2
	1024
	256
	(32, 16, 2, 1, 1; 8, 16)
	(0.5, 0.58)λ

	Combination 3
	1536
	256
	(48, 16 ,2, 1, 1; 8, 16)
	(0.5, 0.58)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.






Discussions
Two proposals from Ericsson and OPPO, respectively, discuss gNB antenna modelling. 
Reasoning from Ericsson for adding one more combination of 4 TXRU for 4GHz: 
‘Classical’ gNB antenna configurations with 4 TXRUs have been defined for 2 GHz but such a configuration is missing for 4 GHz: the smallest number of TXRUs is 64 for outdoor base stations.  This implies that 2GHz gNB antenna arrays can be assumed to be AASs while 4GHz gNB antenna arrays cannot, which is incorrect. Since 4GHz will likely be a commonly used band in simulations, being able to compare performance of features with a classical array at gNB vs. an AAS will be more straightforward at 4 GHz vs. comparing the feature on 2GHz with a classical array to when the feature is used at 4 GHz with an AAS.  Therefore, a similar antenna configuration to the one defined for 2 GHz 4 TXRU should be defined as an option for 4 GHz.

Reasoning from OPPO for changing the vertical antenna spacing for outdoor combinations 2 and 3: 
There are some issues on the antenna configuration for outdoor. For antenna spacing, smaller spacing is usually applied to larger antenna array to avoid over-huge antenna size. For 7GHz outdoor, 0.5λ is used for 32 and 64 elements in vertical dimension for combination 4 and 5, while 0.8λ is used for 32 and 48 elements for combination 2 and 3. The methodology to determine these configurations are illogical, e.g. 48 elements apply a larger spacing than 32 elements. Furthermore, based on the aperture size, the height of the antenna array in Combination 3 is 1.64m, which is even larger than the maximal aperture size assumed for near field channel modeling as below. Neither the aperture size NOR the array shape is practical in Combination 3. The evaluation based on this configuration may not be reasonable reference for realistic performance. 

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

	Indoor
	

	Combination 1
	64
	32
	(4, 8, 2, 1, 1; 2, 8)
	(0.5, 0.5)λ
	(0.17m, 0.08m)

	Combination 2
	256
	64
	(16, 8, 2, 1, 1; 4, 8)
	(0.5, 0.5)λ
	(0.17m, 0.34m)

	Combination 3
	512
	128
	(16, 16, 2, 1, 1; 8, 8)
	(0.5, 0.5)λ
	(0.34m, 0.34m)

	Outdoor
	

	Combination 1
	768
	128
	(24, 16, 2, 1, 1; 4, 16)
	(0.5, 0.8)λ
	(0.34m, 0.82m)

	Combination 2
	1024
	256
	(32, 16, 2, 1, 1; 8, 16)
	(0.5, 0.8)λ
	(0.34m, 1.1m)

	Combination 3
	1536
	256
	(48, 16 ,2, 1, 1; 8, 16)
	(0.5, 0.8)λ
	(0.34m, 1.64m)

	Combination 4
	2048
	256
	(32, 32, 2, 1, 1, 8, 16)
	(0.5, 0.5)λ
	(0.68m, 0.68m)

	Combination 5
	2048
	512
	(64, 16, 2, 1, 1; 16, 16)
	(0.5, 0.5)λ
	(0.34m, 1.37m)

	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.



(FL2) Question
Whether the following two proposals are needed?? Please provide your views into the table. 

Proposal a: 
Define a 4 TXRU outdoor BS antenna configuration for about 4GHz carrier frequency as below.
	Outdoor

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

	Combination [0] (Optional)
	32
	4
	(8, 2, 2, 1, 1; 1, 2)
	(0.5, 0.8)λ




Any comments/suggestions, please leave them here:
	Company
	Comments

	FL
	This proposal was discussed offline. Based on Ericsson’s explanation for the intension. No other different views were heard offline. Please continue reviewing and sharing your views. 

	
	





Proposal b: 
For around 7GHz carrier frequency, update the agreed gNB antenna configuration as highlighted in yellow:

	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
	(24, 16, 2, 1, 1; 4, 16)
	(0.5, 0.8)λ

	Combination 2
	1024
	256
	(32, 16, 2, 1, 1; 8, 16)
	(0.5, 0.58)λ

	Combination 3
	1536
	256
	(48, 16 ,2, 1, 1; 8, 16)
	(0.5, 0.58)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.



Please share your views here about the two proposals:
	Company
	Comments

	Qualcomm
	Currently there are already 3 antenna combinations for outdoor and 2 combinations for indoor deployment. Adding another 4TxRU combination for outdoor is not necessary.  4GHz is a TDD band and using small number of TXRUs (i.e. 4 TxRUs) is not typical.

For proposal b, we support to update dv to 0.5λ for outdoor combination 3. But for combination 2, the aperture size is still within the valid range even with dv equal to 0.8λ. Therefore, we don’t see a strong need to update combination 2.

	ZTE
	For Proposal b, we think an antenna array of about 1 m height is practical, and a larger aperture helps to achieve higher beamforming gain. So we suggest keeping Combination 2 as is, and modifying the dV of Combination 3/4 as follows.

	Combination 2
	1024
	256
	(32, 16, 2, 1, 1; 8, 16)
	(0.5, 0.8)λ
	(0.34m, 1.1m)

	Combination 3
	1536
	256
	(48, 16 ,2, 1, 1; 8, 16)
	(0.5, 0.8  0.5)λ
	(0.34m, 1 m)

	Combination 4
	2048
	256
	(32, 32, 2, 1, 1, 8, 16)
	(0.5, 0.5  0.8)λ
	(0.68m, 1.1m)




	Xiaomi
	For proposal b: Reducing the antenna spacing in the vertical dimension will degrade the angular resolution of the array in the vertical domain, weakening the interference suppression capability among multiple UEs for MU-MIMO, especially when UEs are widely distributed in the vertical dimension, such as indoor UEs in UMa scenarios. Therefore, we prefer to keep the original values.


	OPPO
	We are fine to only modify the antenna spacing of combination 3 in proposal b. 

	Samsung
	For proposal b, we don’t support the change. We already agreed possible combinations for 7GHz. And if we consider some of current products which can have long form-factor in vertical domain, we don’t need to update the agreement

	NTT DOCOMO
	Open to discuss

	FL
	There are different views whether to make the update based on the comments received above. Companies can continue the discussion offline. If no consensus, this proposal will be dropped.  




[bookmark: _Ref206968876]SLS assumptions for TN
BS/UE transmission power
Companies’ views

	Company
	Views/proposals 

	Nokia
	Proposal16: For CPE modelling, RAN1 supports power classes with maximum transmit power of 35 dBm, and peak EIRP not exceeding 43 dBm.
Proposal17: RAN1 to adjust the second note on BS Tx power and leave only the part related to Option 1, i.e., 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.
	System BW
	Ratio w.r.t. 20 MHz
	Power Scaling (in dB)
	BW upscaled Tx power

	60 MHz
	60/20 = 3
	10log10(3) = 4.8 dB
	49 dBm -> 53.8 dBm
46 dBm -> 50.8 dBm
44 dBm -> 48.8 dBm
43 dBm -> 47.8 dBm

	100 MHz
	100/20 = 5
	10log10(3) = 7.0 dB
	49 dBm -> 56 dBm
46 dBm -> 53 dBm
44 dBm -> 51 dBm
43 dBm -> 50 dBm

	200 MHz
	200/20 = 10
	10log10(10) = 10.0 dB
	49 dBm -> 56 dBm
46 dBm -> 56 dBm
44 dBm -> 54 dBm
43 dBm -> 50 dBm

	300 MHz
	300/20 = 15
	10log10(15) = 11.8 dB
	49 dBm -> 56 dBm
46 dBm -> 56 dBm
44 dBm -> 55.8 dBm
43 dBm -> 54.8 dBm

	400 MHz
	400/20 = 20
	10log10(20) = 13.0 dB
	49 dBm -> 56 dBm
46 dBm -> 56 dBm
44 dBm -> 56 dBm
43 dBm -> 56 dBm



Proposal18: RAN1 either to remove BS Tx power options reflecting only to BW scaling or at least to indicate Option 1 as default.

	DOCOMO
	[bookmark: _Hlk220533831]In the agreement, multiple values for each scenario/carrier frequency were specified. However, to ensure appropriate values are applied in various 6GR system-level simulations, the values of UE power class for each scenario/carrier frequency should be simplified. Therefore, no new values such as the values in FFS of the agreement should be introduced beyond the current table.
Proposal 5
Regarding the parameter of UE power class, no new values should be introduced beyond the current table.

	Ofinno
	Observation 10: Higher output power such as 29 dBm is achieved means of transmit diversity or MIMO. 
Observation 11: Supporting UE power class of 29 dBm with 1 Tx will be an unrealistic implementation for a UE.
Observation 12: The maximum EIRP of 55 dBm is relevant for FWA deployment. 
Proposal 12: Do not consider UE power class of 29 dBm for 1 Tx in 6GR evaluations.
Proposal 13: Consider a power class comprising minimum EIRP=35 dBm and maximum EIRP=55 dBm for 6GR evaluations around 30 GHz.

	Samsung
	Proposal #7: The 29 dBm power class should be defined as optional, considering that it typically requires TxD (2Tx or more) which is not a baseline feature for all handheld devices.
Proposal #8: For FR2, additionally consider 43 dBm as minimal peak EIRP value and 55 dBm as maximal EIRP for FWA/CPE. It is up to company to report the simulated power but both of the minimal peak EIRP and maximal EIRP limit should be satisfied. 

	Xiaomi
	Proposal 4: Transmit power of 29dBm for 1Tx can be studied for high-end handheld UEs.



[bookmark: _Ref213874042]Discussions
Background
The last meeting agreed on assumptions for gNB transmission power and the following for the UE transmission power:
	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







Observations from contributions:
· Controversy on 29dBm for UE transmission power
· Not for 1Tx: Ofinno
· can be studied for 1Tx: Xiaomi
· optional for handheld: Samsung
· Update the values for 30GHz for UE transmission power
· 35dBm<=peak EIRP<=55dBm: Ofinno
· Clarify the values for FWA/CPE
· Max transmission power 35dBm and peak EIRP <=43dBm: Nokia
· Maximum EIRP of 55 dBm: Ofinno
· 43dBm<=peak EIRP<=55dBm for FWA/CPE: Samsung
· It is up to company to report the simulated power but both of the minimal peak EIRP and maximal EIRP limit should be satisfied: Samsung
· Nokia mentioned some discrepancies (Option2 for 700MHz, Option 2 for 4GHz) of the agreement regarding gNB transmission power assumptions. 
· In the existing agreement on BS Tx power, the second note regarding the values under Option 2 may be confusing because this option does not always correspond to proportional scaling with simulation bandwidth from Option 1 (e.g., in Dense urban deployment scenario). There is no need to list all possible scaled values because they can be derived from Option 1 assuming maximum Tx power of 56 dBm.
· Suggested update to the agreement: RAN1 to adjust the second note on BS Tx power and leave only the part related to Option 1, i.e., 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.

Discussion plan for this meeting:
Companies can discuss whether it is needed to clarify UE transmission power of 29dBm is not applied to 1Tx. This remained an FFS from the last meeting. It is better to address this issue despite the answer. 
The UE transmission power for 30GHz could be revisited or updated after further discussions. At least, the proposed values by companies for this meeting are quite different from the values agreed. 
Need to further discuss whether to clarify the transmission power values for FWA/CPE specifically depending on whether the values will be different from that for non-CPE UEs. 
Regarding gNB transmission power, the suggestion from Nokia for updating the second note of the agreement makes sense. 


Round-1 discussions:
(FL1) Question: 
Whether it is needed to clarify UE transmission power of 29dBm is not applied to 1Tx?

Any comments/suggestions, please leave them here:
	Company
	Comments

	Qualcomm
	We don’t think the need to clarify 29dB Tx power not applied to 1Tx. It is in the RAN4 scope. Currently RAN4 has ongoing R20 WI to define whether 1Tx 29dBm for TDD band with one PA is supported for FWA. RAN1 can just follow the RAN4 decision and there is no need to add additional restriction for 29dBm

	vivo
	We propose not to clarify whether 29dBm is applied to 1Tx, and this can be left to future discussion in RAN4.

	Nokia
	Sorry for putting the comment here but seems there is no corresponding Issue created:
We also need to consider hier transmit powers for CPEs, i.e., 35dBm max transmit power and peak EIRP not exceeding 43 dBm.

	Samsung
	1Tx based 29dBm is not feasible. We can consider 29 dBm only based on TxD (more than 2Tx). In our view, 1Tx based evaluation could be baseline and more than 1Tx should be optional. Therefore, 29dBm with >1Tx could be optional feature for evaluation purpose. 

	DOCOMO
	We think there is no need to clarify UE transmission power of 29dBm is not applied to 1Tx.




(FL1) Proposal 3.1.2-1

Regarding the agreement on UE transmission power assumptions in system-level simulation, the further update is highlighted as follows: 

	UE power class
	Indoor Hotspot
	Dense Urban
	Rural
	Urban Macro
	Sub-urban macro

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

Note: EIRP should not exceed 43 dBm

35dBm<=peak EIRP<=55dBm 


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

Note: EIRP should not exceed 43 dBm

35dBm<=peak EIRP<=55dBm 

	NA
	Minimum peak EIRP: 23dB, [26dBm, 29dBm]

Note: EIRP should not exceed 43 dBm


35dBm<=peak EIRP<=55dBm

	Minimum peak EIRP: 23dBm, [26dBm, 29dBm]

EIRP should not exceed 43 dBm


35dBm<=peak EIRP<=55dBm



· Note: It is up to company to report the simulated transmission power confined within the defined peak EIRP range below.

Any comments/suggestions, please leave them here:
	Company
	Comments

	Qualcomm
	Following the last meeting agreement, the minimum of peak EIRP is 23dBm and the maximum is 43dBm. We don’t understand why the minimum and maximum values are changed. For the note, we are okay.

	Samsung
	We are fine with added minimum peak EIRP requirement and maximum peak EIRP limitation for CPE/FWA but we should not delete agreed one (minimum peak EIRP: 23dBm, maximum peak EIRP: 43 dBm). The agreed EIRP requirement and limitation should be captured for handheld device.  

	DOCOMO
	We think it is reasonable for the UE Tx power to be determined based on the max/min peak EIRP. For the specific values of max/min peak EIRP, clear justification is needed.




(FL2) Proposal 3.1.2-1-rv1

Regarding the agreement on UE transmission power assumptions in system-level simulation, the further update is highlighted as follows: 
· Transmission power of 35dBm is assumed for CPE only for below 30GHz. 
	UE power class
	Indoor Hotspot
	Dense Urban
	Rural
	Urban Macro
	Sub-urban macro

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

Note: EIRP should not exceed 43 dBm


For CPE only (NOTE1): 
35dBm<=peak EIRP<=55dBm 


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

Note: EIRP should not exceed 43 dBm


For CPE only (NOTE1): 
35dBm<=peak EIRP<=55dBm 

	NA
	Minimum peak EIRP: 23dB, [26dBm, 29dBm]

Note: EIRP should not exceed 43 dBm



For CPE only (NOTE1): 

35dBm<=peak EIRP<=55dBm

	Minimum peak EIRP: 23dBm, [26dBm, 29dBm]

EIRP should not exceed 43 dBm


For CPE only (NOTE1): 
35dBm<=peak EIRP<=55dBm


	
	· NOTE1: It is up to company to report the simulated transmission power confined within the defined peak EIRP range.





Any comments/suggestions, please leave them here:
	Company
	Comments

	
	

	
	






(FL2) Proposal 3.1.2-2

[bookmark: _Hlk221200590]Regarding the gNB transmission power assumptions in the evaluations, update the second note of the agreement as follows: 
	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.




Any comments/suggestions, please leave them here:
	Company
	Comments

	Qualcomm
	OK

	Nokia
	Shall we keep all alternatives to Option 1? What is the understanding of the companies, why these additional values are needed?

	DOCOMO
	Support.




UE height/distribution/noise figure
Companies’ views
	Company
	Views/proposals 

	Ericsson
	Proposal 1
· For assumptions agreed in RAN1#123 on UE speed/UE distribution, clarify that outdoor UEs are assumed to be ‘in cars’ for DU, Rural and Uma scenarios.

	Nokia
	[bookmark: _Ref210390372]Proposal19: Main 6G deployment scenarios should include FWA specific assumptions, such as outdoor CPE antenna heights 1m above rooftop, specific CPE distributions (indoor, outdoor and mixed) and enable prequalification techniques.
Proposal20: RAN1 to consider 30 and up to 50 UEs per TRxP to evaluate the gains of some 6GR features such as MU-MIMO.
Proposal21: RAN1 to consider the UE noise figure equal to 7 dB around 7 GHz and below for 6GR evaluations that is aligned with the ITU IMR-2030 requirements.

	Samsung
	Proposal #6: The number of UEs per TRxP should be defined separately for macro and micro layers to account for the disparity in their coverage areas. We propose to update the simulation assumptions as follows:
	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 macro TRxP is 30, 50.

UE number per micro TRxP is 10.

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 macro TRxP is 30, 50.

UE number per micro TRxP is 10.

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 




	DOCOMO
	The agreement above has one FFS regarding applicability for FWA. In our understandings, following directions can be considered for the applicability for FWA.
· Alt. 1: Rural with Option 2 can be used as a scenario which includes both handheld UE and FWA.
· Alt. 2: New option should be included at least for Rural to consider FWA, e.g.,
· 5% indoor (0km/h), 15% indoor (3km/h), 40% outdoor (60km/h), 40% outdoor (120km/h)
· 20% indoor (3km/h), 20% outdoor (0km), 30% outdoor (60km/h), 30% outdoor (120km/h)
The difference between handheld UE (3 km) and FWA (0 km) is small, and the number of FWA may be very small compared to the number of other UEs. On the other hand, the impacts/necessities of FWA on UE distribution/speed can be further discussed.
Observation 4
Regarding the applicability of FWA for UE distribution and UE speed, the necessity of considering FWA and its impact on SLS can be further discussed.
Proposal 4
Regarding the parameters of layout, following parameters and their values should be specified:
Table 1: Minimum distance between UE/Macro TRP/Micro TRP.
	Parameter
	Value

	Minimum distance between Micro TRPs
	40 m (Number of the micro TRPs per macro TRP = 3), 
32 m (Number of the micro TRPs per macro TRP = 6), 
25 m (Number of the micro TRPs per macro TRP = 9)
[specific value(s) can be further discussed]

	Minimum distance between Micro TRP and Macro TRP
	70 m [specific value(s) can be further discussed]

	Minimum distance between Macro TRP and UE
	10 m

	Minimum distance between Micro TRP and UE
	10 m




	Xiaomi
	Proposal 5: For a carrier frequency around 7GHz and below, consider a typical noise figure of 9dB for UE receivers.

	T-Mobile USA, Ericsson, MediaTek, Nokia, Verizon
	Proposal3: RAN1 shall consider additional options for UE distribution and UE speed (e.g., 0 km/h or ~0.3km/h) inclusive of FWA deployments (indoor/outdoor CPE) for system level simulation assumptions.





[bookmark: _Ref213874051]Discussions
Issues discussed in the contributions
· UE distribution assumptions
· Ericsson suggested to add ‘in car’ for the options with higher velocity. 
· Number of UEs per TRxP
· Nokia suggested specific numbers for MU-MIMO
· Samsung suggested the number of UEs per TRxP should be defined separately for macro and micro layers. 
· FWA/CPE assumptions for antenna height and UE speed should be clarified: Nokia, DOCOMO, T-Mobile USA, Ericsson, MediaTek, Nokia, Verizon
· UE noise figure for <=7GHz carrier frequency
· Support 7dB: Nokia (aligned with IMT-2030)
· Support 9dB: Xiaomi
· Layout for distance between UE/Macro TRP/Micro TRP: DOCOMO


Discussion plan for this meeting:
· The most critical issue might be the assumptions for FWA/CPE, which remained FFS from the last meeting. 
· Ericsson suggested ‘in car’ can be updated into the table along with the changes made for CPE. 
· Number of UEs per TRxP can be further clarified in the evaluations when applied. 
· UE noise figure can try 7dB as Nokia suggested to align with IMT-2030.
· DOCOMO’s suggestion on layout for distance between UE/Macro TRP/Micro TRP can be further clarified in the evaluations when applied.  

Round-1 discussions:
(FL2) Proposal 3.2.2-1-rv1

The agreed table for UE distribution and UE speed for system-level simulation, the further update is highlighted in cyan as follows: 

	Parameters
	Indoor Hotspot
	Dense Urban
	Rural
	Urban Macro
	Suburban Macro

	UE distribution and UE speed
	10 users per TRxP.

Opt1:
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 in cars (30km/h).

Opt2:
40% indoor (3km/h)
40% outdoor (3km/h)
20% outdoor in cars (30km/h).
	
Single layer: Uniform/macro TRxP

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

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


Opt2:
20% indoor (3km/h)
40% outdoor (60km/h) in cars
40% outdoor in cars (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 in cars (30km/h).

Opt2:
40% indoor (3km/h)
40% outdoor (3km/h)
20% outdoor in cars (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 
Note: Regarding the number of UEs per TRxP, a smaller or the same number of UEs is assumed for each micro TRxPs compared to each macro TRxPs.






Any comments/suggestions, please leave them here:
	Company
	Comments

	Qualcomm
	We support the update.

	ZTE
	We don’t see a strong need to explicitly state that the UE is in a car. For example, an electric bicycle can achieve a similar speed.
If penetration loss needs to be considered, it would be more appropriate to handle it in the channel model.

	Nokia
	OK with the clarification

	OPPO
	We share similar view as ZTE.

	Samsung
	We prefer to clarify different # of UE per TRxP for each macro TRxP and micro TRxP. But considering FL’s comment, we are fine with adding following note: 
“note: Regarding the number of UEs per TRxP, a smaller number of UEs is assumed for micro TRxPs compared to macro TRxPs” 

	DOCOMO
	Support.




(FL1) Proposal 3.2.2-2

[bookmark: _Hlk221544304]RAN1 to assume the UE antenna height and UE distribution for CPE only for 6GR evaluations as follows:

	Parameters
	Rural
	Urban Macro
	Suburban Macro

	Antenna height for CPE only
	Indoor CPEs: 
follow the heights in 38.901 for RMa.

Outdoor CPEs: 
1m above rooftop.  
Building heights modeled as 3m or 6m, equally likely.

	Indoor CPEs:
follow the heights in 38.901 for UMa.

Outdoor CPEs: 
1m above building height in 38.901 for UMa
	Indoor CPEs:
follow the heights in 38.901 for SMa.

Outdoor CPEs: 
1m above building height in 38.901 for SMa


	UE distribution and UE speed for CPE only
	Profile 1 (mixed deployment):
80% Indoor CPE: 3 km/h;
20% Outdoor rooftop mounted CPE: 0~0.3km/h.

Profile 2 (Indoor CPE only):
100% Indoor: 0~0.3km/h.

Profile 3 (Outdoor mounted CPE only):
Rooftop mounted;
100% Outdoor: 0~0.3 km/h.





Any comments/suggestions, please leave them here:
	Company
	Comments

	ZTE
	We should be cautious about setting the CPE speed to 0, as this would result in a static channel under the current channel model.
To better reflect the semi-static characteristics of the wireless channel, a non-zero speed should be supported.

For the CPE distribution, we suggest adding a note to ensure adequate coverage quality for the CPE.
Note: The CPE location/orientation should be optimized to guarantee a sufficiently good coverage quality.

	Nokia
	We also need to add a note,e.g., as in TR 38.802: UE orientation for customer premise equipment (CPE) can be optimized.

	MTK
	For UE distribution and UE speed for CPE only
1. For Profile 1 (mixed deployment):
o Indoor CPE speed can also be 0 ~ 0.3 km/h to model slow environmental variations 
o Mixes of indoor and outdoor CPEs should not be chosen randomly; outdoor CPEs should be installed depends on some criteria. Pre-selection criterion and mechanism are needed for the mixed deployment based on the network planning. We suggest adding a FFS for indoor and outdoor CPE pre-select criterion or mechanism.
2. For Profile 3 (Outdoor mounted CPE only):
o Non rooftop mounted outdoor CPE should not be precluded. 100% Outdoor CPE placed near an outside wall at the same height as for indoor eMBB UEs should not be precluded.


	DOCOMO
	Generally fine. For Profile 3 in UE distribution and UE speed for CPE only, we suggest the following update:

	Profile 3 (Outdoor mounted CPE only):
Rooftop mounted;
100% Outdoor: 0~0.3 km/h.




	T-Mobile
	This proposal assumes 100% of the UEs are for FWA, which does not reflect the real deployment scenario.  It is not always possible to have a dedicated carrier bandwidth for CPEs.  In some cases, a serving cell might have both CPEs and mobile devices.  We propose to add some percentage of other types of UEs to the UE distributions for performance evaluations.



(FL2) Proposal 3.2.2-2-rv1

RAN1 to assume the UE antenna height and UE distribution for CPE only for 6GR evaluations as follows:
· Note: Indoor and outdoor CPE pre-selection criterion or mechanism could be further discussed in the evaluation phase. 

	Parameters
	Rural
	Urban Macro
	Suburban Macro

	Antenna height for CPE only
	Indoor CPEs: 
follow the heights in 38.901 for RMa.


Outdoor CPEs: 
1m above rooftop.  
Building heights modeled as 3m or 6m, equally likely.

	Indoor CPEs:
follow the heights in 38.901 for UMa.

Outdoor CPEs: 
1m above building height in 38.901 for UMa
	Indoor CPEs:
follow the heights in 38.901 for SMa.

Outdoor CPEs: 
1m above building height in 38.901 for SMa


	UE distribution and UE speed for CPE only
	Profile 1 (mixed deployment):
80% Indoor CPE: (0~0.3] km/h;
20% Outdoor rooftop mounted CPE: (0~0.3]km/h.

Profile 2 (Indoor CPE only):
100% Indoor: (0~0.3]km/h.

Profile 3 (Outdoor mounted CPE only):
Rooftop mounted;
100% Outdoor: (0~0.3] km/h.





Any comments/suggestions, please leave them here:
	Company
	Comments

	
	

	
	




(FL1) Proposal 3.2.2-3

RAN1 to assume the UE noise figure equal to 7 dB around 7 GHz carrier frequency and below for 6GR evaluations.
· Note: It is aligned with the ITU IMT-2030 requirements.


Any comments/suggestions, please leave them here:
	Company
	Comments

	Qualcomm
	We don’t support the proposal. 9dB noise figure has been widely used before in NR FR1 evaluation and should be the baseline also for 6G evaluation. There is no need to align with the ITU IMT-2030 evaluation.

Secondly, we cannot expect smaller NF values for higher frequency. It is contracted with practical implementation. If we assume 9dB for FR1 below 6GHz then we cannot assume 7dB for around 7GHz. 

If we cannot agree a common value then it can be company to report the exact value for evalulation

	vivo
	Fine with this proposal.

	Xiaomi
	Not support.
Selecting a smaller value of UE noise figure can help to achieve the requirement of performance, e.g. coverage, SE, etc., however, the UE cost and design difficulty will be increased. Therefore, although a noise figure of 7dB is recommended by ITU, noise figure of 9dB shall still be used in RAN1 evaluation

	DOCOMO
	A single value (7dB or 9dB) should be adopted to ensure appropriate values are applied in various 6GR system-level simulations. There is no strong view on whether the value should be 7dB or 9dB.

	FL
	This proposal was debated offline and no consensus to do down-selection in this agenda. This proposal is dropped. 





Other Scenarios
Companies’ views
	Company
	Views/proposals 

	vivo
	For Urban grid Scenario:
Layout:
The road configuration and building size are agreed and, with the agreed ISD and the 3D buildings modeling, BS can be located at the top of buildings at the sideways or at one corner. 
Refer to Table 7.9.6.1-3 and Table 7.9.6.3-2 of TR 38.901 [12], the example BS layout (with ISD 500m and ISD 250m) are shown in the following Figure 5-1.
Channel model
TR 38.901 v19.1.0 UMa, considering the impact of building walls on the LOS probability refer to the option 1 in Clause 7.9.5.2 of TR38.901 [12].

	ZTE
	Proposed evaluation assumptions for the following additional scenrios:
· High speed train
· Extreme long distance coverage in low density area
· Air-to-Ground Scenario
· Non-Terrestrial Network
· Multi-layer heterogeneous network with assisting node



Discussions

RAN plenary has progressed substantially on all other scenarios and the related assumptions. RAN1 does not seem to need more discussions and it makes sense to presume those scenarios captured in TR38.914 but not discussed in RAN1 are also candidate scenarios for RAN1 evaluations for 6GR. 
To avoid confusion, maybe it’s good to agree on the following conclusion. 

(FL2) Conclusion

The scenarios captured in TR38.914 but are not discussed in RAN1 are also candidate scenarios for RAN1 evaluations for 6GR. The other detailed assumptions could be further discussed in the evaluation phase. 


Any comments/suggestions, please leave them here:
	Company
	Comments

	vivo
	There are some detailed parameters for urban grid scenario in TR 38.914 are yet to be finalized, which will affect future evaluation. We propose to further discuss the following assumptions in RAN1:
· BS layout.
· UE distribution and mobility.
· Channel model.

	DOCOMO
	Fine.





Traffic models
New model 1- AI/ML services
Companies’ views
	Company
	Views/proposals 

	Ericsson
	Proposal 6-3
· For the study on traffic models for generative AI services, RAN1 wait for further input from RAN2 and SA4 before continuing discussions due to RAN#110 decision.
· For any intermediate evaluations while waiting for input from other groups, for video related applications, the video traffic modeling in XR TR 38.838 can be used, and for other applications the extensions being studied for FTP Model 1/FTP Model 3 extension can be used.   

	Huawei
	Views are discussed in RAN2’s paper R2-2600418. 

	Intel
	Proposal 7
· Reuse the XR traffic model as the baseline framework for AI/ML service evaluations, with minimal extensions to support
· (i) optional burst-based packet arrivals for interactive AI sessions,
· (ii) extended packet size ranges where needed, and
· (iii) reuse of XR PDU set based packet importance handling, while continuing to use packet-level delay budget and success rate as PHY evaluation metrics and avoiding introduction of token-level KPIs.
· Revise, if necessary, when SA4 updates are received

	Ofinno
	Observation 1: Based on SA4 response LS, SA4 cannot provide any feedback on the RAN1 options related to AI/ML traffic characteristics before progressing their (SA4) studies.
Observation 2: Based on RAN plenary agreement, RAN2 will lead the RAN related aspects of the AI/ML traffic characteristics. 
Proposal 1: RAN1 evaluations on 6GR involving AI/ML related traffic are put on hold until received necessary input from RAN2 on the AI/ML traffic characteristics. 

	OPPO
	Observation 1: When defining a traffic model for AI services, a general framework that takes into account the impacts brought by different traffic types and various AI services could be considered.
Observation 2: RAN1 could align its study and timeline with the research progress and outcomes from RAN2 (as well as SA2 and SA4) regarding AI services and their characteristics before defining specific traffic models.

	Qualcomm
	[bookmark: p3f]Proposal 11: On studying AI/ML traffic model, no further RAN1 work is needed before RAN2 completes studies on AI traffic characteristics. 

	ZTE
	Proposal 4-2-1: Regarding AI traffic model discussion, in RAN1#124, RAN1 related discussion should be postponed till having clearly consensus/agreements from RAN2.
Proposal 4-2-2: When discussing packet size, it is necessary to clarify the input data type (e.g., text, image).
Proposal 4-2-3: Whether to model the generative AI service as a burst of packets depends on the existence of packet importance. If packet importance is not considered, packets can be assumed to arrive independently.
Proposal 4-2-4: The existence and modeling of packet importance for generative AI services should not be determined by RAN1. RAN1 should wait for the study results from other working groups (e.g., SA4 and RAN2).
Proposal 4-2-5: Adopt the extended FTP model or XR model for generative AI service traffic modeling.
Proposal 4-2-6: Study the traffic model(s) for AI/ML model training/inference in 6GR evaluation.
· The traffic model consists of the following 3 service types: training data collection, inference result transmission, and model download. Each service type adopts FTP model 3 for simulation, which is characterized by packet size, arrival rate, latency requirement, and reliability requirement.
· The parameter values for each service type are fixed and defined in Table 4-2-1.
· FFS: Whether to select a single service type for simulation, or a combination of the 3 services.
· FFS: If a combination of services is selected, whether each UE is assigned with mixed services.



[bookmark: _Ref213750781]Discussions
Background
The traffic model for AI/ML services (a representative AI/ML service is the generative AI) was discussed in previous RAN1 meetings and some preliminary agreements were reached. RAN plenary further clarified that RAN2 will lead the related traffic characteristics/model discussions. Therefore, the discussion on this model in RAN1 is put on hold. 
[bookmark: _Hlk214109992]
(FL1) Conclusion

No discussion on this model for this meeting.

Any comments/suggestions, please leave them here:
	Company
	Comments

	Samsung
	Ok with conclusion

	NTT DOCOMO
	Support

	Google 
	OK. Yes we agree with the conclusion





New model 2-Immersive comm.
Companies’ views
	Company
	Views/proposals 

	CATT
	[bookmark: _Ref219990927]Proposal 3: For 6G immersive communication services, RAN1 should wait for inputs from SA4 before going into details on the potential models.

	China Telecom
	Proposal 1: 6G shall support the requirement of jitter management to ensure deterministic latency for immersive communication. 
Observation 1: Different media services have different levels of jitter requirements, which are required to be addressed to ensure deterministic latency for immersive communication.
[bookmark: P1]Proposal 2: For Model-2 of eXR model with Haptics, support the jitter parameter as a mandatory. 
· Reuse the description in clause 5.1.1.2 in TR 38.838 as a starting point.
· Further considering whether it needs to differentiate typical types of Haptics for evaluation purposes.

	Interdigital
	Proposal 4: Support the traffic model haptics
· Haptics traffic is defined as XR traffic packet generation with co-generated haptics packets.
· Generation of haptics packets are determined by the following pseudo-code.
· Haptics packets has packet delay budget (PDB) of either 12 msec or 30 msec, which can be selected as a traffic model parameter.
· Haptics traffic parameters for different uses cases and different FPS of XR traffic in Table 2, 3, and 4 of R1-2600526.
	At a XR packet generation event,
· If previously silent state
· Transition to haptic state with probability P2
· If silent state, generate a haptics silent packet
· If transitioned to haptics state,
· Determine number of channels (exponential distribution with min and max values)
· Packet size is determined to be ‘haptics unit size X number of channels’
· Generate haptics active packet
· If previously haptics state
· Transition to silent state with probability P1
· If haptics state, generate another haptic active packet with same size as previous haptics active packet.
· If transitioned to silent state, generate a haptics silent packet




	Nokia
	Proposal6: Further discussion of eXR model with haptics, and especially a-synchronicity between different QoS flows, should continue in coordination in RAN2.

	Ofinno
	Observation 3: Based on SA4 response LS, among parametric and pulse code modulation (PCM), the parametric haptics are used in most recent services. 
Observation 4: Packet delay budget (PDB) values of 12 ms and 30 ms for the haptic packets are aligned with the tolerable haptic delay thresholds in table 7.4.2.2-1 of TR 26.925.
Proposal 2: Prioritize the parametric coded media format for RAN1 work on Model-2 on eXR with haptics. 
Proposal 3: Consider average bitrate per channel corresponding to the use case of 6 to 32 channels for parametric format in table 5.7-1 of TR 26.925 as the basis for deriving the necessary parameters (e.g., packet arrival rate and packet size) for Model-2 on eXR with haptics. 
Proposal 4: Consider typical values of the target jitter (e.g., 2ms) and packet loss rate/success rate (e.g., 10%/90%) in section 10.3 of TR 26.854 for deriving corresponding traffic parameter values for Model-2 on eXR with haptics. 

	Samsung
	Proposal #12: Recommend to wait for further information from SA4 to continue the further discussion on such eXR traffic models.

	Qualcomm
	[bookmark: p3e]Proposal 10: On eXR model with and without haptics, RAN1 should wait for the response from SA4 before confirming the working assumption and further studying and identifying the FFS. 

	vivo
	Propsoal2: For the modeling of DL haptics traffic, the statistical parameters in Table 3-1 above are supported. 
Table 3-1: Statistical parameters for DL haptic traffic model
	Parameters
	Unit
	Value (Parametric media format)

	Packet size
	bit
	Pareto distribution with α=7, range = [504, 1736] bits
CDF of pareto distribution: ,  is the minimum value in 

	Packet inter-arrival time (T)
	ms
	Generated according to an exponential distribution with λ=0.015, min=M, and subsequently quantized to the multiple of M using a rounding function (e.g., ), such as M =32ms.
CDF of exponential distribution:  

	Jitter
	ms
	Optional, follows the description in clause 5.1.1.2 in TR 38.838

	PDB
	ms
	30

	Packet Success rate
	%
	90



Proposal3: For the modeling of UL haptics traffic, the UL control/pose traffic model defined in section 5.2 of TR 38.838 is reused.
Proposal4: For multimodal immersive services, support the independent generation of haptics, video and audio flows as baseline; correlation is optional.

	ZTE
	Proposal 4-3-1: For 6G immersive communication services, reuse the existing XR traffic model structure with updated parameter values, which should be determined in accordance with the results from SA4.
Observation 4-3-1: Video stream and haptic stream is one of typical multi-modality in the use case of XR/metaverse/multi-modality service.
Proposal 4-3-2: Haptics traffic model can be studied for 6G immersive communication, the following traffic model can be the starting point for haptic traffic modeling:
· Periodicity: Aperiodic (e.g. Pareto distribution) / periodic (e.g., per slot arrival)
· Packet size: fixed up to 96 Bytes (for a single haptics sensor) / variable up to 2K Bytes (for multiplex haptic sensors)
· Packet success rate/Reliability: 99.9%~99.999%
· Packet delay budget: 1~5ms
· Synchronization (with video): 15~50ms


.
[bookmark: _Ref210927697]Discussions
Background
The last meeting discussed two eXR models (with and without haptics) and reached the following working assumptions along with the LS sent to SA4:
	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
· ……
· 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



Observations from the submitted paper for this meeting
About 8 companies (CATT, China Telecom, Interdigital, Nokia, Ofinno, Samsung, Qualcomm, vivo, ZTE) discussed on the two eXR traffic models. In particular, 
· 4 companies (CATT, Nokia, Samsung, Qualcomm) view that RAN1 should wait for other WGs’ study first and closely coordinate with them before RAN1 pursuing further discussion. 
· The other 5 companies (China Telecom, Interdigital, Ofinno, vivo, ZTE) discussed and proposed something to further progress on the eXR model with haptics based on the current study outcome (TR26.854, TR26.925) from SA4 so far or TR22.856 and TR 22.847 from SA1 further. In details, including
· Addressing FFS on how to co-generate haptics packets and the XR traffic packets;
· Addressing FFS on how to generate the multi-channel haptics packet including how to handle silent periods of haptics and the haptics packet sizes 
· The key parameters and the values encompass jitter, PDB, packet success rate, etc. 
· However, the views among the proponents are divergent, e.g., how to model the generation of the haptics packets. 

Excerpted tables from SA4 TR26.854 and TR26.925 or TR22.847

Table 5.7-1: summary of typical haptics media traffic characteristic. [TR26.925]
	[bookmark: MCCQCTEMPBM_00000087][bookmark: MCCQCTEMPBM_00000068]Use case
	Nb of channels
	Media Format
	Density
	Average bitrate per channel

	Haptic enhanced media distribution (clause 5.2 of [48])
	1 to 32
	Parametric
	 Light
Medium
High
	0.25 to 0.75 kbps
0. 5 to 1.5 kbps
1 to 5 kbps

	
	1 to 32
	Time sampled
	Light
Medium
High
	From 6 to 64kbps depending on the density and the quality of the desired signal.
8-16 kbps for good quality at medium and high density.
32-64 kbps for very high quality at medium and high density.

	Haptic enhanced communication (clause 5.3 of [48]))
	1 to 4
	Parametric
	Light
Medium
	0.25 to 0.75 kbps
0.5 to 2 kbps

	Immersive Entertainment (clause 5.4 of [48]))
	1 to 32
	Parametric
	Light
Medium
High
	0.25 to 0.75 kbps
0. 5 to 1.5 kbps
1 to 5 kbps

	
	1 to 32
	Time sampled
	Light
Medium
High
	From 6 to 64kbps depending on the density and the quality of the desired signal.
8-16 kbps for good quality at medium and high density
32-64 kbps for very high quality at medium and high density

	Immersive multi-modal XR and metaverse (clause 5.5 of [48]))
	6 to 32
	Parametric
	Light
Medium
High
	0.25 to 0.75 kbps
0. 5 to 1.5 kbps
1 to 5 kbps

	
	6 to 32
	Time sampled
	Light
Medium
High
	From 6 to 64kbps depending on the density and the quality of the desired signal.
8-16 kbps for good quality at medium and high density
32-64 kbps for very high quality at medium and high density



Table 7.4.2.2-1: Tolerable asynchronicity thresholds per use-cases [TR26.925]
	[bookmark: MCCQCTEMPBM_00000088][bookmark: MCCQCTEMPBM_00000069]Use case
	Media
	Tolerable asynchronicity threshold (note 1)

	Haptic enhanced media distribution 
	audio-haptics
	audio delay:
100ms
	haptic delay:
50ms

	
	visual-haptics
	visual delay:
80ms
	Haptic delay:
60ms

	Haptic enhanced communication 
	audio-haptics
	audio delay:
3 frames (25ms)
	haptic delay:
1 frame (12ms)

	
	Visual-haptics
	Visual delay: 
20ms
	Haptic delay:
30ms

	Immersive games and Immersive multimodal XR and metaverse 
	audio-haptics
	audio delay:
50 ms
	haptic delay:
25 ms 1 frame for gaming

	
	visual-haptics
	visual delay:
15 ms
	Haptic delay:
50 ms

	Immersive entertainment 
	audio-haptics
	audio delay:
25 ms
	haptic delay:
12 ms

	
	visual-haptics
	visual delay:
20 ms
	Haptic delay:
30ms

	NOTE:	For each media component, “delay” refers to the case where that media component is delayed compared to the other.



Table 10.3-1 Typical QoS requirements for haptic media enhanced services [TR26.854]
	
	Haptics
	Video
	Audio

	Jitter (ms)
	≤ 2
	≤ 30
	≤ 30

	Delay (ms)
	≤ 50
	≤ 400
	≤ 150

	Packet loss (%)
	≤ 10
	≤ 1
	≤ 1

	Update rate (Hz)
	≥ 2000
	≥ 24
	≥ 20k

	Packet size (bytes) per channel
	60-350 compressed parametric
50-1500 time sampled
	≤ MTU
	160-320

	Throughput (kbit/s) per channel
	n*(fe*16)1 bits/s
 time sampled
16-32kbps for compressed parametric2 
	2500 - 40000
	64-128


NOTE 1:	 where n is the number of channels and fe the sampling frequency synthetized in 16 bits.
NOTE 2:	 throughput for compressed parametric vary based on density and placement of keyframe.

Table 4-3-1 Typical use cases including haptic stream [ZTE]
	Use case of metaverse and immersive communication
	Reliability
	Latency

	1. XR enabled collaborative and concurrent engineering in 
product design
	Audio/video:
99.9%
Haptic(with compression):
99.999%
Haptic(without compression):
99.9%
	Video/Audio: 10 ms
Haptic: 5 ms

	2. Remote control robot
	Haptic: 
99.99%
Sensor: 
99.999%
Video/Audio: 99.9%
	Haptic: 1~100 ms
Video/Audio/Sensor: 5 ms

	3. Immersive multi-modal VR application with multiple 5G UEs directly connected
	Video/Audio:
99.9%
Haptic(with compression):
99.999%
Haptic(without compression):
99.9%
	Video/Audio:10 ms
Haptic: 5 ms




Two illustrations for the haptics packet generation from contributions:
· The attributes of the traffic characteristics of haptic media services are packet size per channel, jitter, packet delay budget, packet loss rate, and throughput per channel.
· Need to study not only its periodic characteristic as modelled in existing XR traffic model in TR 38.838, but also its aperiodic traffic characteristic.
· Many are relatively low data rates that are paired with high data rate streams. Haptics traffic has much more stringent latency requirements as it is intended to be a feedback system. Synchronicity with paired data stream is an important feature of haptics.


Atl1: Haptics packets genaration


[image: ]
[image: ]
Alt2: Haptics packets genaration

Planning for this meeting:
Given SA4 has output some study outcome, referring to the excerpted tables above, we can discuss whether those suffice to derive a model on haptics that could be used for RAN1 techniques study. However, components’ views are not aligned even though mostly based on SA4 study. Offline discussion is needed before getting to a concrete proposal for the model. 

The harmonized proposal from moderator for the key components of the model can be used as the starting point. 

Round-1 Discussions:
(FL1) Proposal 4.2.2

For the traffic model on eXR with haptics, 
· Haptics traffic is defined as XR traffic packet generation with co-generated haptics packets, following the pseudo-code
	At a XR packet generation event,
· If previously silent state
· Transition to haptic state with probability P2
· If silent state, generate a haptics silent packet
· If transitioned to haptics state,
· Determine number of channels 
· Opt1: exponential distribution with min and max values
· Opt2: fixed values.
· Packet size is 
· Opt1: determined to be ‘haptics unit size X number of channels’
· Opt2: following Pareto distribution with α=7, range = [504, 1736] bits.
· Generate haptics active packet
· If previously haptics state
· Transition to silent state with probability P1
· If haptics state, generate another haptic active packet with same size as previous haptics active packet.
· If transitioned to silent state, generate a haptics silent packet



· The jitter is modelled as a random variable added on top of the haptics packet’s arrival. The jitter follows truncated Gaussian distribution. FFS on Mean/STD/Truncation range.
· Haptics packets have packet delay budget (PDB) of either 12 msec or 30 msec, which can be selected as a traffic model parameter
· Haptics packets success rate 99.9%~99.999%.
· Haptics packets synchronization tolerance: 15~50ms.


Any comments/suggestions, please leave them here:
	Company
	Comments

	Qualcomm
	It is better to wait for the response from SA4 before RAN1 continue discussion the remaining model details

	ZTE
	We are generally fine with the proposal. However, the wording “silent packet” sounds a bit odd. In our view, once the UE transitions to a silent state, it is reasonable that no packets are generated.


	vivo
	In our understanding, the above pseudo-code applies only to haptics traffic. 
For the packet size in Opt2, we propose to revise it as follows:
Opt2: following Pareto distribution, e.g., α=7, with range = [504, 1736] bits.
Regarding the co-generation of haptics packets and audio/video packets, the following two approaches can be considered:
· Approach 1: Independent multi-flows generation
Since video, audio, and haptic sensors operate independently, multiple flows can be generated separately.
· Approach 2: Correlated packets generation
Randomly associate one haptic packet with adjacent video/audio packets.

	Nokia
	We have an opinion that complex relation in between the traffic flows and switching in between the states should be defined in the other WGs first, e.g., SA4 and RAN2, before 

One additional comment: packet delay budget cannot be a parameter of the traffic model. Model is responsible only for the generation of the traffic, not for dropping packets. Other NW mechanisms defines if and when packets can be dropped.




New model 3- Multiple packet size
Companies’ views
	Company
	Views/proposals 

	CATT
	[bookmark: _Ref219990879]Proposal 2: For FTP model 3 extension 1, support Alt2: Y=X.

	CMCC
	Proposal 2: For mixed-service traffic model, support the followings:
· The number of packet size X is 3, and the specific values in ETSI TS 103 786 (i.e., 0.28KB, 30.5KB, 665KB) can be set as baseline.
· The packet sizes Y simulated for each UE can be same as X.
· The baseline value of T_i can be 14ms, which is same as the value of WT1 in ETSI TS 103 786, and different values of S_i can related to one same T_i for sake of simplicity.

	Ericsson
	Proposal 6-1-1
· For FTP3-extension with X=2, packet sizes of {4kB,400kB} can be used
· Corresponding fractions of traffic {small, large} per packet size can be [{2%,98%} or {12%,88%}]
Proposal 6-1-2
· Include additional modelling of multiple packets per session for FTP Model extensions, 
· Session sizes of {4kB,400kB} and packet sizes of {0.2kB,20kB} can be used
· Corresponding fractions of traffic per packet size are the same as for the single packet per session case.
Proposal 6-1-3
· Define eFTP1-extension as a special case of FTP3-extension, where a single packet arrives in the case of eFTP1-option1 and a session of packets arrives in the case of eFTP1-option2, while the remaining parameters of eFTP1-extension are the same as those of FTP3-extension.

Table 2.6.1.2-1 – Example parameters for FTP3-extension (Alt 1) 
	Parameters
	FTP Model 3
(used in LTE/NR)
	FTP3-extension (Alt1)
(for 6GR)

	
	
	Packet Size 1 (small)
	 Packet Size 2 (large)

	Session Size (S) 
	
	4kB
	400kB

	Packet Size (P)
	500kB
	200bytes
	20kB

	Mean inter-arrival time (T) between sessions arriving according to Poisson distribution 
	200ms
	83.33ms
	166.66ms

	Traffic fraction (set 1)
	NA
	2%
	98%

	Traffic fraction (set 2)
	NA
	12%
	88%

	Inter-arrival time between packets within a session (T_p)
	NA
	5ms
	1.5ms

	PDB
	FFS
	FFS
	FFS

	Notes
· Offered load and traffic fraction calculations are the same as for eFTP3-option1, since the session sizes are the same.
· The Inter-arrival time between packets within a session (Tp) can set to fixed value or modelled as random variable
· PDB details are FFS but such a bound can be defined for at least some of the UE classes (e.g., for small packets)




	Google
	Proposal1: Adopt Alt 1 (Y=1) as the baseline for FTP3 extension evaluations, where each UE is assigned exactly one traffic flow size from the agreed set of X sizes per simulation drop
Proposal2: Prioritise a set of PDB values ( e.g. 10 ms, 20 ms, 50 ms, and 100 ms) to evaluate the performance of delay-sensitive MBB applications in 6GR system-level simulations

	Huawei
	Proposal 2: Regarding the study on extending FTP- 3 to consider the mixed packet sizes, the following parameters are proposed:
· The number of packet size X = 2. 
· Y = X packet sizes and Z = X packet arrival rates/mean inter-arrival time are simulated for each UE, and up to Y packets may arrive at the same time. The inter-relation for values of S_i and T_i depends on the service QoS characteristics.
· The other parameters refer to the following table. 
	
	Packet type
	Packet size 
	Mean inter-arrival time

	Candidate 1
	Small packet
	S_1 = 2 Kbytes
	T_1 = 30 ms or other value, which is used to achieve different RUs

	
	Large packet
	S_2 = 1 Mbytes
	T_2 = 200 ms or other value, which is used to achieve different RUs

	Candidate 2
	Small packet
	S_1 = 40bytes
	T_1 = 30 ms or other value, which is used to achieve different RUs

	
	Large packet
	S_2 = 0.1Mbytes
	T_2 = 200 ms or other value, which is used to achieve different RUs

	
	Note 1: S_2 > S_1, and T_2 > T_1.
Note 2: PDB, reliability and/or other parameter may be additionally configured based on services.




	Intel
	Proposal 6
· For the FTP Mode 3 Extension 1,
· X = 2, Y = 1, 
· Parameter pairs {S1, T1} and {S2, T2} are up to evaluation assumptions for particular technology study
· Baseline: A UE is assigned to group i with random uniform probability :

·  is selected from 0.5 and 0.8
· Optional: A UE is assigned to group i based on its radio conditions

	Interdigital
	Proposal 5: For FTP3 extension, support Y=1 packet sizes for each UE (Alt 1) with X = 3.
· Companies to provide information on the set of {arrival rates () & packet sizes ()} tuple.
· Companies to provide detailed information on how the arrival rate & packet sizes are selected for each user. For example,
· random assignment of {arrival rates () & packet sizes ()} for each user, or
· {arrival rates () & packet sizes ()} tuple assignment based on UE geometry, assuming tuple is ordered from lowest to highest, highest load, and the expected throughput per user is sorted such that , , where  is the toal number of users in the system, then we may assign offer load for each user based on relative population threshold  and  where if user  is  then it is assign with  packet size and arrival rate, if user  is  then it is assign with , and if user  is  then it is assign with  The population threshold is defined as  and .  is the estimate throughput per user, ,   is the geometry of the user, B is the system bandwidth, and N is the number of users in the cell.


	MediaTek
	[bookmark: _Ref220590096]Proposal2: Down-select X=2 as baseline for FTP3 extension with multiple packet sizes.

	Nokia
	[bookmark: _Hlk220662353]Proposal1: RAN1 to define FTP3 extension with multiple file sizes according to the following principles:
· At most two file sizes (S_1 and S_2) are assumed in one simulation, i.e. X=2.
· For each UE traffic is generated with both files sizes, i.e. X=Y=2. 
· A new parameter K is defined to express the ratio between arrival rates of the files sizes, i.e. λ_1= K·λ_2, with K≥1, assuming S_1>S_2.
i. The value of K can be FFS and may depend on the values selected for S_1 and S_2.
· The arrival rate λ_1 is selected to achieve a certain target cell load level (e.g. Low, Medium, High, each corresponding to a certain RB utilization %), while still maintaining the ratio K between arrival rates.
· There is no timing relation between the arrivals of the files of different sizes, i.e. the packet of each size is generated following the independent Poisson Process.
· Files sizes and arrival rates can be selected from more than two candidates, also considering DL and UL directions.
Proposal2: Consider the following steps for performing evaluations with the extended FTP3 model:
1. First, values for S_1 and S_2 are selected (for X=2).
· Next, a reasonable value of K is selected, e.g. K=S_1/S_2 means that the load generated by each packet size is the same.
· Simulations are run with different arrival rates to identify the arrival rate that is needed to meet a certain load. The X=2 Poisson processes are run independently while always maintaining the agreed ratio K. For example, Low, Medium and High loads can be defined based on a certain RB utilization target as per Error! Reference source not found..
· The identified arrival rates (one per load per link direction) are used for generating and reporting the performance results.

	DOCOMO
	Proposal 1
· For extension to FTP3, support the following number of packet sizes:
· The total number of packet sizes: 2
· The number of packet sizes per UE: 1

Proposal 2
· For packet ratio for different packet sizes and mean inter-arrival rate for each packet size, candidate combinations should be predefined.

	NVIDIA
	Proposal 3: Consider “FTP model 3” as the de-facto non-full buffer traffic model for performance evaluation during 6GR study with the following enhancements –
· File size (Si): 
· Variable file size = log-normal (µi, σi) distributions to model each range of file sizes, from Si,small (<10 MB) to Si,medium (~10-100 MB) and Si,large (>100 MB), i.e., number of file sizes (X) = 3. 
· Inter-arrival time (Ti): 
· Poisson distribution (λi) governing next packet arrival time (Ti), where λi = 1/ Ti. 
· Ti is defined in two ways – 1) correlated with Si such that smaller size files arrive more frequently (Ti ∝ Si), and 2) uncorrelated with Si and independently defined based on specific use case scenario.
· Number of file sizes per user (Y)
· For each user, Y file sizes are simulated, where Y=1 or Y=X, depending on the evaluation scenario. 
· When Y = 1 (i.e., a single file size simulated per UE), the number of UEs corresponding to each value of X in each drop will depend on the specific use case scenario under evaluation.
· When Y=X (i.e. multiple file sizes simulated per UE), the timing relationship between the arrivals of different file sizes per UE will depend on the specific use case scenario under evaluation.
· Packet delay budget (PDB): 
· Service-dependent PDB parameters (i.e., different PDB parameters for different traffic flows).
· Candidate PDB values: {10ms, 20ms, 30ms, 40ms, 50ms, 100ms, 200ms, 300ms, 1000ms, 2000ms, 10000ms}, where the extremely large value of 10000ms effectively indicates that there is no PDB constraint. 

	Ofinno
	Observation 5: Typically, the file download/upload session for the same user involves multiple files of different sized
Observation 6: Different packet sizes in the extended FTP model 3 can be used for modelling different types of traffic/service associated with the same user. 
Observation 7: Different packet sizes in the extended FTP model 3 can be used for modelling different types of traffic/service associated with the same user. 
Observation 8: The packet delay budget (PDB) value depends on the type of traffic, i.e., target QoS associated with the service. 
Proposal 5: Consider alternative 2 with X=2 and Y=2, i.e., for each user generate two packets of different sizes. 
Proposal 6: Consider small packet size (S1) = 0.3 or 30 Kbyte and larger packet size (S2) = 0.5 Mbyte. 
Proposal 7: Two packets are generated by independent Poisson processes using independent mean arrival rates of 1 and 2. 
Proposal 8: Each packet in both FTP model 1 and FTP model 3 with a packet delay budget (PDB), which depends on the packet size.
Proposal 9: A suitable value of PDB is used for the packet (S1 or S2) based on the traffic type associated with that packet. 
Proposal 10: Consider using “file size” instead of “packet size” in the extended FTP model 3. 

	OPPO
	Proposal5: For extension of FTP model 3 with multiple packet sizes, support single packet size per UE (Alt1), with different UE distribution for different packet sizes. 
Proposal6: For extension of FTP model 3 with multiple packet sizes, support at most X=3 packet sizes.
Proposal7: For extension of FTP model 3 with multiple packet sizes, support different scaling factors for Si and Ti, to reflect different contribution of packet sizes to throughput.

	Qualcomm
	[bookmark: p3a]Proposal 6: On extension of FTP model 3, consider Alt 2 (Y=X) for modeling the number of packet sizes per UE
[bookmark: p3b]Proposal 7: On extension of FTP model 3, the total number of packet sizes X can be set to 2
[bookmark: p3c]Proposal 8: On extension of FTP model 3, the timing relationship for different packet sizes if Y=X is not specified, i.e., following the corresponding packet arrival process
[bookmark: p3d]Proposal 9: On extension of FTP model 3, the packet size S_i and mean inter-arrival time T_i can be further discussed and decided based on the use case for evaluation.

	Samsung
	Proposal #10: For extended FTP traffic with variable packet sizes adopt as working assumption the following parameters:
· Number of packet sizes X = 3
· Packet sizes (S1, S2, S3) = (0.3, 20, 150) kB or (1, 60, 450) kB for comparability of the packet size with the legacy FTP traffic model
· Normalized inter-arrival rates (r1, r2, r3) = (4, 8, 1)

Proposal #11: For extended FTP traffic with variable packet sizes:
· For extended FTP traffic model 1, adopt Y = 1, i.e., each UE can receive packet of only one size
· For extended FTP traffic model 3, adopt Y = X, i.e., each UE can receive packets of different sizes


	vivo
	Proposal5: Support the extension of the FTP Model 3 with multiple packet sizes, adopting the parameters in Table 3-3 and the following supplementary notes:
· Smaller packets arrive more frequently with stricter PDB requirements.
· For a given UE, a maximum of 2 different packet sizes are supported for evaluation.
· Further clarify the scenario and purpose for supporting the evaluation of different packet sizes across distinct UEs.

	ZTE
	Proposal 4-1-1: To reflect realistic network traffic conditions, we support Alt1, i.e., Y=1, for extended FTP model.
Proposal 4-1-2: For the extended FTP model with Y=1:
· Fix the ratio of UEs involved in small packet to those in large packet traffic and randomly assign the traffic type to each UE based on the fixed ratio.
· Adopt the model parameters as shown in Table 4-1-1.
Table 4-1-1 Model parameters for extended FTP model
	
	small packet service
	large packet service

	packet size
	10KB
	500KB

	arrival rate
	5*
	

	UE number
	9*N
	N






[bookmark: _Ref210942468]Discussions
Background
The traffic model on FTP3 extension with multiple packet sizes has been discussed for several meetings and the last meeting agreed on the following:

	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. 




Observations from the submitted paper for this meeting
The motivation for this model seems to be quite clear already, i.e., extend FTP traffic model with variable/mixed packet sizes, to reflect the traffic observed from the real deployment approximately that the small size packets arrive more frequently than the large size packets. 
The discussion points are also clear to follow up the agreement made in the last meeting. 
· Whether the packet sizes are generated per cell or per UE. 
· Support Alt1: Ericsson, Google, Intel, Interdigital, DOCOMO, OPPO, ZTE
· Support Alt2: CATT, CMCC, Huawei, Nokia, Ofinno, Qualcomm, Samsung, vivo
· Ok with both Alts: NVIDIA
· Support FTP-1 extension: Ericsson, Samsung
· The number of the packet sizes. 
· X=2: Ericsson, Huawei, Intel, Nokia, DOCOMO, Ofinno, Qualcomm, vivo, ZTE
· X=3: CMCC, Interdigital, NVIDIA, OPPO, Samsung

Two companies provided simulation results
· Ericsson’s simulation results showing: 
· In the case of the FTP3 model, resource utilization increases steadily with the served traffic and the system is able to serve higher traffic loads. In comparison, in the case of the FTP3-extended model, as the served traffic increases the resource utilization grows unproportionally, highlighting the inability of the system to cater to such traffic. Note that the total offered traffic in both the models is the same. The differences in performance can be driven by a variety of effects, including restrictions on spatially multiplexing UEs, and design or algorithm choices optimized for FTP1 and FTP3 like traffic. By using a more realistic FTP3-extended traffic model, more informed design and algorithm choices that also perform well in real deployments can be made.
[image: ]
· Huawei’s simulation results showing:
· UPT performance of Alt1 is severely impacted by the different ratios of the two packet sizes, but Alt2 exhibits similar mean UPT performance for the two configurations. Therefore, the Alt2 is more robust for the assumed packet sizes for the two traffic flows.

· The two companies’ logic seems different. Offline discussion is needed to clarify. 

Planning for this meeting:
One of the factors concerned for down-selection between Alt1 and Alt2 is about simulation complexity. However, some companies view Alt1 is simpler but other companies view Alt2 should be simpler. Defining two Alternatives needs more efforts but is doable if needed. 
At least the point that the small size packets arriving more frequently than the large size packets needs to be defined for either Alternative. The packet size and the packet arrive rate need to be defined properly as well. 
Round-1 discussions can start from clarifying the details for implementing each of Alt as follows. 

Round-1 Discussions:
(FL1) Proposal 4.3.2

Regarding FTP3 extension with multiple packet sizes:
· The number of packet size X = 2;
· 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);

· For Alt1: Y=1 packet size is simulated for each UE
· For FTP3-extension with X=2, packet sizes of {4kB,400kB} can be used.
· Corresponding fractions of traffic {small, large} per packet size can be [{2%,98%} or {12%,88%}].

· For Alt2: Y=X=2 packet sizes are simulated for each UE
· A new parameter K is defined to express the ratio between arrival rates of the packet sizes, i.e. λ_1= K·λ_2, with K≥1, assuming S_1>S_2.
· The value of K can be FFS and may depend on the values selected for S_1 and S_2.
· The arrival rate λ_1 is selected to achieve a certain target cell load level (e.g. Low, Medium, High, each corresponding to a certain RB utilization %), while still maintaining the ratio K between arrival rates.
· There is no timing relation between the arrivals of the packets of different sizes, i.e. the packet of each size is generated following the independent Poisson Process.
· Packets sizes and arrival rates can be selected from more than two candidates, also considering DL and UL directions.



Any comments/suggestions, please leave them here:
	Company
	Comments

	Qualcomm
	For Alt 1, the packet size {4kB, 400kB} and the distribution ratio can be examples, and exact values can be discussed in individual evaluations.

We support Alt 2: Y=X=2 for each UE. Details can be further discussed in the individual evaluation.

	ZTE
	We believe that the traffic load for small and large packets should be comparable, and the fraction such as {25%, 75%} or {50%, 50%} should be considered. With current config., i.e., {4kB, 400kB} and {2%, 98%}, the resulting number of small and large packets is almost the same, which does not reflect the realistic traffic characteristics.

	vivo
	Overall, we prefer Alt2. We would like to add the following description to clarify the understanding on PDB:
The packet delay budget (PDB) agreed for FTP3 can also be additionally considered for FTP3 extension.

	Nokia
	We are generally OK to support options with Y=1 and Y=2, with slightly more preference for Alt.2 because it does not require the definition of UEs ratios with different file sizes.
Moreover, our preference is to have as much similarity between Alt1 and Alt2 as possible when it comes to packet sizes, arrival rates, etc. For instance, we think the bulletpoint ‘• A new parameter K is defined to express the ratio between arrival rates of the packet sizes’ can be common to both options.

For Alt1, it would be good to clarify (or have an FFS) on how many UEs of each traffic type should be deployed in each BS (and whether the distribution should be kept at BS level or network level).


	OPPO
	We prefer Alt.1 but can live with Alt.2 (not both). For fractions of traffic {small, large} per packet size can be [{98%,2%} or {88%,12%}] where small packet size should have larger ratio.

	Samsung
	OK to accept X = 2, but X = 3 would be better choice for evaluations.

The proposal itself should be improved:
· Alt 2 is not complete since value K and packet sizes S_i are not specified. 
· For Alt 1 it is better to define the fraction of UEs with small and large packet sizes and their ratio should be aligned with normalized average packet arrival rates (r1, r2) in Alt 2.

For both alternatives our preference (in case X = 2 is accepted) we prefer 
· (S1,S2) = (60, 450) kB
· Normalized inter-arrival rates (r1, r2) = (8, 1) or fraction of UEs with small to large packets are 8:1.


	NTT DOCOMO
	We support Alt1 since we don’t think there is large impact even if multiple packet size per UE is introduced.

	Google
	We support Alt 1 (Y=1) as the baseline for the FTP Model 3 extension. And each UE is assigned exactly one traffic flow size per simulation drop in order to maintain implementation simplicity. We support that a prioritized set of PDB values, e.g. 10 ms, 20 ms, 50 ms, and 100 ms are used to evaluate delay-sensitive MBB applications. 





New model 4-bidirectional traffic
Companies’ views
	Company
	Views/proposals 

	CMCC
	Proposal 3: For traffic model on bidirectional traffic flow, RAN1 further discuss and clarify the following issues:
· The delay modeling on core/transport/internet network, i.e., whether this fixed delay as 5~10ms is proper.
· The impact on slow start, i.e., how much impact will be reflected on slow start by TCP ACK considering that majority transmission is small packet and large initial congestion window size in current TCP protocol.

	Ericsson
	Proposal 6-2
· 6G system simulation methodology should include realistic modelling of bidirectional traffic flows by considering impact of TCP slow start and TCP ACK latency on throughput.
· In DL system simulations the UL TCP ACK delay can be modeled by combining the two components below
· Component 1: Fixed delay (e.g., 5-10ms) to reflect Core/transport/internet network delays 
· Component 2: SR+ UL grant+UL transmission delay.  
· Suitable values can be chosen based on HARQ RTT, SR availability and TTI length for the corresponding evaluation 
· Ideal transmission of UL TCP ACK can be assumed instead of explicitly simulating UL.

	Google
	Proposal3: RAN1 should focus on Layer 1/2 aspects within its scope and avoid modeling transport-layer protocols such as TCP/IP, as their complexity and evolving nature are more appropriate for study in other working groups.
Proposal4: If agreed necessary, adopt a simplified modelling for UL TCP ACK latency consisting of a fixed 5–10 ms Core Network delay (Component 1) and an explicitly modeled RAN-side transmission delay (Component 2).

	Huawei
	Proposal 3: Modelling the impact of bidirectional traffic flows caused by the TCP ACK needs to be well justified first.

	Nokia
	Proposal3: RAN1 to include at least one closed-loop (bi-directional) traffic model into the 6GR study, e.g., to consider a scenario when the existing XR model is modelled with realistic TCP ACK feedback.
Proposal4: Default assumptions for simulation with TCP functionality shall be agreed for cases where this is enabled. Our suggestion is to rely on TCP CUBIC.
Proposal5: For simulations with TCP, we suggest that the transmission of the TCP-ACK over the RAN is simulated in UL explicitly, and possible CN latency is added to that.
1. For cases where CN delay plays a role, bi-direction model can assume a fixed one-way CN delay of e.g. 5 ms, representing the latency between the application (traffic source/sink) and the gNB.
· Such parameters as L1/L2 processing latencies, HARQ processing, preparing and decoding of transmission, assumption on TTI size, etc. should not be a part of the traffic model definition, but simulation assumptions. 

	Samsung
	Proposal #13: RAN1 does not consider to model the impact of TCP/IP protocol for 6GR evaluations in RAN1. 

	ZTE
	Proposal 4-4-1: Whether to model the TCP slow start mechanism in traffic models still requires sufficient justification.



Discussions
Background
This bidirectional traffic has been summarized for each of meeting. However, the comments/views collected in the past meetings are unchanged, i.e., some companies have concern to support it or not convinced yet. 

Rationale about the modelling (inherited from the last meeting)
The bidirectional traffic discussed the last meeting was mainly talking about the TCP protocol from transport layer and its impact on the wireless network performance. The TCP protocol has a slow start mechanism and is used to prevent network congestion. 
Specifically, as explained in a couple of companies’ contributions (ZTE, Ericsson) as well, when the TCP connection starts, the congestion window (cwnd) is set to a small initial value, typically measured in units of maximum segment size (MSS). For each ACK received, the congestion window increases by one MSS, which implies cwnd size increases exponentially. During the slow start process, the performance is latency limited. Only when the cwnd size stabilizes can the UE's data rate reach its maximum. This means that a packet transported using TCP consists of a sequence of data chunks, where the separation between packets is determined by the latency of the acknowledgment in the opposite link direction. 
Since DL throughput depends on packet size divided by the total transmission time, the DL throughput will be affected by the UL latency. With the high data rates to be supported, the intervals between data chunks will be comparable to the time it takes to transmit the bits. This is the motivation from the proponent to consider the bidirectional traffic flow impact on wireless network performance. 
[image: ]
Illustration of slow start mechanism of TCP protocol

Companies’ view on whether to consider this bidirectional traffic flow impact:

	Whether to define a bidirectional traffic flow modelling as follows:
· In DL system simulations the UL TCP ACK delay can be modeled by combining the two components below
· Component 1: Fixed delay (e.g., 5-10ms) to reflect Core/transport/internet network delays 
· Component 2: SR+ UL grant+UL transmission delay.  
· Suitable values can be chosen based on HARQ RTT, SR availability and TTI length for the corresponding evaluation 
· Ideal transmission of UL TCP ACK can be assumed instead of explicitly simulating UL.



-     Most companies (Futurewei, CMCC, ZTE, Huawei, Apple, DOCOMO) view that it should be well justified or clarified first and be prudent in assuming a higher layer protocol to be considered for evaluating wireless network performance. 
-    Specific concerns mentioned in companies’ contributions:
· Transport layer protocol is out of 3GPP and has been evolving as well in another standard origination. For instance, as mentioned that the TCP protocol nowadays allows a larger initial congestion window size, which can mitigate significantly the performance bottleneck caused by latency-limited slow start phases. (ZTE, Huawei)
· It is unclear and should be clarified how to consider the latency on RAN MAC/RRC/core network layer/etc., and how to model the impact on ACK/NAK for TCP layer. (CMCC)

Plan for this meeting
Given the situation has never been changed in the past meetings and this meeting will be the last meeting for this agenda, moderator suggests this bidirectional traffic discussion is not to be pursued. 


 (FL1) Conclusion

No discussion on this model for this meeting.

Any comments/suggestions, please leave them here:
	Company
	Comments

	Samsung
	Ok with conclusion

	NTT DOCOMO
	We are OK with the conclusion.




Traffic model for IoT
Companies’ views
	Company
	Views/proposals 

	Ericsson
	Proposal 6.4-1
· For 6GR evaluations related to Massive Communication (IoT), the following traffic types can be assumed:
· Triggered/polled reporting
· Autonomous reporting (event-driven or periodic)
· Remote actuation
· Firmware/software upgrade
Proposal 6.4-2
· Adopt the traffic models in tables 2.6.4-1 to 2.6.4-4 for 6G Massive Communication (IoT) use cases. 

	Google
	Adopt the IMT-2020 mMTC traffic model (TR 37.910) as the baseline for 6GR massive communication evaluations to maintain comparability with 5G connection density benchmarks

	Huawei
	Proposal 4: mMTC traffic model from IMT-2020 (TR 37.910) shall be reused to 6G IoT evaluation.

	Intel
	Proposal 5
· RAN1 to workout two additional models covering 6G MTC/IoT use cases
· Bulk download, as captured by Firmware/software upgrade example
· Correlated message storm/arrival, as captured by Autonomous Reporting example table

	Nokia
	At this stage, we do not observe a strong need to introduce new traffic models for IoT connection density evaluation beyond what has been agreed. The first three models under FFS consideration (triggered/polled reporting, autonomous reporting, remote actuation) were previously used in IoT analyses. However, these models are similar in nature, and not all three are required. If more models need to be introduced, our preference is on autonomous reporting. The firmware/software upgrade scenario has low priority due to its infrequent occurrence. Additionally, instant messaging is not that relevant use case for massive IoT connection density evaluation, as it has not been studied in this context.
Proposal7: Should there be a need to introduce more traffic models for IoT/massive communication, we prefer to focus solely on Autonomous reporting.

	DOCOMO
	Proposal 3
· For traffic model for massive communication, support to model new traffic types by existing models (e.g., mMTC traffic model, FTP3) with new parameter sets.

	Sony
	Proposal 1: The following new IoT traffic model(s) for 6GR evaluation in RAN1 are necessary and realistic: 
· Triggered/polled reporting
· Autonomous reporting (event-driven or periodic)
· Remote actuation
· Firmware/software upgrade


[bookmark: _Ref213796001]Discussions
Background
The last meeting agreed to further study whether new traffic model is needed for 6GR evaluation in RAN1:
	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



The proponent’s rationale about the modelling (inherited from the last meeting)
What traffic models were used in the past 
-   In TR 37.910 (“Study on self-evaluation towards IMT-2020 submission”), mMTC uses a traffic model with layer 2 PDU (Protocol Data Unit) message size of 32 bytes and 1 message/day/device or 1 message/2 hours/device, where the packet arrival follows Poisson arrival process for non-full buffer system-level simulation. 
-    In TR 36.888 (“Machine-Type Communications (MTC) User Equipments (UEs) based on LTE”), the following traffic types have been considered for mMTC (Annex A and Annex A.1): 
· Triggered reporting (command-response traffic)
· Autonomous reporting (exception/event-driven reports or periodic reports)
-   In TR 45.820 (“Cellular system support for ultra-low complexity and low throughput Internet of Things”), the following traffic types have been considered (Annex E.2):
· Autonomous reporting (exception reports or periodic reports)
· Network command
· Software update

Why a new model is needed?
-    Although the traffic types described in the above TRs may still be relevant for 6G massive communication, the traffic characteristics (e.g., packet size, inter-arrival time) may not be representative of what is expected for 6G massive communication or what has been observed in real deployments of legacy massive IoT solutions.

What the new aspect needs to be considered for the new traffic model for IOT
The following traffic models can be considered as representative of the applications expected for 6G massive communications for evaluation purposes:
· Network triggered/polled reporting
· Application layer in the network triggering an UL application payload from the device, e.g., for sensor reading.
· [bookmark: _Hlk210375319]Device autonomous reporting (event-driven or periodic)
· Event-driven: An UL application payload triggered by an event in the device delivered (within a certain latency target) and a DL application ACK, e.g., for outage notifications from sensors.
· Periodic: Periodic UL reporting from a device and a DL application ACK, e.g., for regular sensor reading.
· Remote actuation
· An application server generates an application layer command to the device to perform an action (in the physical world) with an UL application ACK received (within a certain latency target), e.g., for disconnecting devices or triggering an emergency shutoff.
· Firmware/software update
· All 6G massive communication devices are expected to require occasional firmware and/or software updates (e.g., every few months). Although updates are expected rather occasionally, file sizes are expected to be relatively large (e.g., for new version release) and certain updates (e.g., security patches) may need to be delivered to selected UE groups within a certain update campaign timeframe (e.g. within a few days or weeks). Based on the above discussion, we have the following proposals.


Observations from the submitted paper for this meeting
· The proponent company Ericsson proposed the same traffic models (i.e., 4 tables as below) as in the last meeting.
· Sony sympathised with Ericsson’s proposals and in particular views that, 
· For Autonomous reporting, this traffic model allows autonomous transmissions from the UE. In the 6G era, we expect an increase in devices autonomously reporting, for example personal AI agents sending machine-generated data. The requirement to consider messaging storms allows the modelling high PRACH usage and overload.
· For Remote actuation, in the 6G era, it is time to consider these network-originated IoT traffic models. We expect an increase of personal AI agents generating and consuming traffic, where the remote actuation traffic model models this data consumption.
· For Firmware/software upgrade, this traffic model allows the data rate performance of 6G IoT to be evaluated. It would also potentially allow multicast or broadcast proposals to be evaluated. The traffic model offers a data rate of close to 5Mbps, testing the ability of 6G IoT to support higher data rates.
· The other companies (Huawei, Intel, Nokia, DOCOMO) shared concern to introduce too many traffic models for IoT. 


Handling plan for this meeting
The new models have not been discussed yet though summarized for each meeting. Moreover, there are still not many views from companies shared on these new models.
Moderator suggests companies can review the use cases as exemplified by Sony for the proposed models first (as summarized above) and check whether the proposed models from the proponent are convincing. 

(FL1) Proposal 4.5.2

For the new traffic model(s) for 6GR evaluation related to Massive Communication (IoT), the following models can be considered: 

Table 1 – Network triggered reporting
	Parameter
	Characterization

	Packet size
	DL trigger: [150] bytes
UL payload: [1000] bytes

	Inter-arrival time
	[1] report/hour/UE 
Packet arrival process follows uniform distribution in a 10-minute time window per hour

	Number of UEs per cell
	[50,000]

	Mobility pattern
	70% stationary, 30% non-stationary



Table 2 – Autonomous reporting 
	Parameter
	Characterization

	Packet size
	UL payload: [1000] bytes
DL ACK: [100] bytes

	Inter-arrival time
	Periodic reporting:
· [1] report/hour/UE
· Packet arrival process follows uniform distribution in a 10-minute time window per hour
Event-driven reporting:
· Reports from [5%] of the UEs within a 1-minute window (message storm in case of an outage)

	Number of UEs per cell
	[50,000]

	Mobility pattern
	70% stationary, 30% non-stationary



Table 3 – Remote actuation
	Parameter
	Characterization

	Packet size
	DL payload: [500] bytes
UL ACK: [100] bytes

	Inter-arrival time
	[2] commands/day/UE
Packet arrival process follows Poisson distribution

	Number of UEs per cell
	[50,000]

	Mobility pattern
	70% stationary, 30% non-stationary



Table 4 – Firmware/software upgrade
	Parameter
	Characterization

	Packet size
	DL payload: [2] Mbytes, transmitted using FTP3 traffic model with [0.1 Mbyte] segment size and [200 ms] interarrival time between segments
UL ACK: [100] kbytes in total for all segments

	Inter-arrival time
	[4] upgrades/year/UE
Upgrade [10%] of the UEs within a 12-hour (night-time) window

	Number of UEs per cell
	[50,000]

	Mobility pattern
	100% stationary





Any comments/suggestions, please leave them here:
	Company
	Comments

	ZTE
	We don’t see a strong need to introduce a new model for mMTC, since the KPIs in 6GR are the same as those in 5G. To keep the evaluation results aligned, the 5G model should be reused.

	Nokia
	We think that there is a strong need to introduces more models, and models have similar properties. If we even need to define more models, then will be good to select a single more model to add. In this case our preference is Autonomous reporting.

	NTT DOCOMO
	We are open to study the models, but how to model should be clarified. (e.g., whether to model new model or make it based on the existing model)



Other models
Companies’ views
	Company
	Views/proposals 

	NVIDIA
	Proposal 1: Consider “Full buffer traffic model” for performance evaluation during 6GR study for– 
· Initial simulation results calibration, 
· Peak performance benchmarking.
Proposal 2: Consider “FTP model 1” as the optional non-full buffer traffic model for performance evaluation during 6GR study with the following enhancements –
· File size: at least 3 different file sizes- 
· flarge (~100s of MB), 
· fmedium (~10s of MB), 
· fsmall (~1MB).

· User arrival rate distribution (λ): at least 3 different ranges of λ (users/s) –
· λlarge-100MB = [.002, .005, .007, .01, .012], 
· λmedium-10MB = [.025, .05, .075, .1, .12], 
· λsmall-1MB = [0.25, 0.5, 0.75, 1.0, 1.25].
Proposal 4: Consider existing VoIP model as the baseline for performance evaluation during 6GR study for use case scenarios with ‘voice-only’ traffic.
Proposal 5: Consider the following enhancements to the existing VoIP model for performance evaluation during 6GR study for use case scenarios with mixed traffic (voice + data) – 
· Variable packet size, data rate and inter-arrival time: 
· Packet size modelling, depending on traffic pattern (voice-only vs. mixed).
· [bookmark: _Int_hhH4BWdl]Data rate modelling, depending on the heterogeneity of traffic patterns and volumes.
· [bookmark: _Int_cFZAm9RU]Burst/silence pattern modelling, depending on traffic types and QoS requirements.
· Flexible codec and QoS parameters:
· Adaptive codec instead of static voice codec, catering to different traffic types and service-based requirements. 
· Variable latency, jitter, and packet loss requirements to cater to mixed traffic.
Proposal 6: Deprioritize instant messaging model and use enhanced FTP model 1/3 (as described in sections 2.2 and 2.3) with appropriate parameterization for performance evaluation during 6GR study for use case scenarios with traffic pattern typical of messaging apps.
Proposal 7: Study traffic models for performance evaluation during 6GR study taking into consideration the unique characteristics of UL-heavy traffic.




Other assumptions
Companies’ views
	Company
	Views/proposals 

	Ericsson
	[bookmark: _Hlk205990007]Proposal 7
· 6G coverage evaluation studies for FR1 should use a 1Rx UE antenna and UE bandwidth corresponding to lowest-capability device as baseline assumptions, at least for DL physical signals/channels relevant for Idle/Inactive mode and initial access.
Proposal 8 
· UE PA output power backoff related studies in RAN1 should consistently use RF simulations/RF requirements.
Proposal 9
· NR as deployed by the operators should be used as baseline for evaluations comparing 6GR performance with NR. 

	Interdigital
	Support a common link level assumption parameter that can be used for link level evaluation assumptions for various topics. For each topic, adjust and update the common link level assumption parameters as needed.

	OPPO
	Proposal4: Considering that the coverage performance of 5G mid-band (~3.5 GHz) and around 7 GHz would be evaluated, the calculation of (27) Penetration margin (dB) for 5G mid-band (~3.5 GHz) and around 7 GHz needs to clarify.

	Tejas
	Proposal 1: Study Isolated Macro cell with cluster UE drop as one of the deployment scenarios for Rural in 6G.
Proposal 2: For 6GR evaluation, study 600 MHz and 7 GHz as carrier frequencies for handheld UE and FWA respectively, for the rural isolated macro cell deployment. Consider Table 2.1-1 and Table 2.1-2 as the evaluation parameters for rural isolated macro cell deployments for large coverage. 
Proposal 3: The link budget template should specify the target data rate to obtain required SNR.

	ZTE
	Proposal 3-1: For link budget template, 
· Candidate 1: Reusing the link budget template from TR38.830 with followings:
· Reuse the definition of MCL row.
· Delete the “(30) Maximum range (based on (29) and according to the system configuration section of the link budget) (m)” row
· Candidate 2: Reusing the Template as Table 7.10.1-1 from TR38.913 without any update.
Proposal 3-2: Alignment on parameters listed in Table 3-1 and other channel specific assumption can be further discussed in other agendas along with analysis on link budget.



Discussions

Link budget Template and coverage related:
The issues brought up were discussed in the last meeting and there was no consensus for any update then. Coverage related discussion will be handled in another agenda separately and moderator presumes any assumptions related should be discussed there including the explanation of each row of the template.

Other scenarios not included in TR38.914
Including carrier frequency of 600MHz and isolated macro cell, moderator presumes such issues should be discussed and decided in the RAN plenary first. 

PA issue
RAN4 is studying on it and should be remained to RAN4. 

Common link level simulation assumptions
Interdigital proposed a fairly common set of link level simulation assumption. However, not sure whether it could be agreeable in one last meeting with discussion time reduced a lot for this agenda. It’s better not to open this discussion and left to other agenda to discuss presuming the agreed system level simulation assumptions will be considered anyway when applied. 

Overall, no other issues need to be discussed in this meeting. Please indicate it otherwise. 

Any comments/suggestions, please leave them here:
	Company
	Comments
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Appendix – Existing traffic models
· FTP Model 1, FTP Model 2, and VOIP (in TR 36.814)
	[bookmark: _Toc477850182]A.2.1.3	Traffic models
Traffic models for system performance evaluations are given in Table A.2.1.3-1. System throughput studies shall be assessed using full-buffer traffic model capturing continuous traffic and non-varying interference. Additionally, evaluations with time-varying interference shall be carried out using bursty traffic models. Table A.2.1.3-1 proposes FTP traffic models to exercise system performance studies in bursty traffic.
Table A.2.1.3-1. Traffic Models
	Traffic Models
	Model Applies to

	Full buffer
	DL and UL. 
Continuous traffic.

	Non-full buffer 
FTP models
	DL and UL. 
Bursty traffic.

	VoIP
	DL and UL
Real time services



[bookmark: _Toc477850183]A.2.1.3.1	FTP traffic models
Two FTP traffic models are considered as non-full buffer traffic models. Tables A.2.1.3-2 and A.2.1.3-3 show the parameters for FTP traffic model 1 and model 2, respectively. Figure A.2.1.3.1-1 and A.2.1.3.1-2 illustrate the user arrival of traffic model 1 and 2, respectively. Baseline model is Model 1 with file size of 2 Mbytes, however Model 1 with file size of 0.5 Mbytes and Model 2 with file size of 0.5 Mbytes can be also evaluated.
Table A.2.1.3.1-1. FTP Traffic Model 1
	Parameter
	Statistical Characterization

	File size, S

	2 Mbytes (0.5 Mbytes optional)
 (one user downloads a single file)

	User arrival rate λ
	Poisson distributed with arrival rate λ


-	Small file size of 0.5 Mbytes can be chosen to speed-up the simulation.
-	Simulations are run for various λ to find performance metrics covering at least the range of HM-NCT (See A.2.1.3.2) that leads to [10%, 50%] of RU (See A.2.1.3.2) in non-CoMP SU-MIMO.
-	Possible range of λ: [0.5, 1, 1.5, 2, 2.5] for 0.5 Mbytes, [0.12, 0.25, 0.37, 0.5, 0.625] for 2 Mbytes (See A.2.1.3.4 for more details). Range of λ can further be adjusted.
-	The same traffic should be simulated for CoMP and non-CoMP schemes. The above range of λ will cover RU from 10% to 50% for non-CoMP SU-MIMO 
[image: ]
Figure A.2.1.3.1-1: Traffic generation of FTP Model 1

Table A.2.1.3.1-2. FTP Traffic Model 2
	Parameter
	Statistical Characterization

	File Size, S
	0.5 Mbytes

	Reading Time, D
	Exponential Distribution, Mean= 5 seconds
PDF: [image: ] λ = 0.2

	Number of users, K 
	Fixed


-	Simulations are run for various K to find performance metrics covering at least the range of HM-NCT that leads to [10%, 50%] of RU in non-CoMP SU-MIMO.
-	Possible range of K: [2, 5, 8, 10, 14] (See A.2.1.3.4 for more details). Range of K can further be adjusted.
-	The reading time D is the time interval between end of download of previous file and the user request for the next file.
-	The same traffic should be simulated for evaluating CoMP and non-CoMP schemes. The above range of K will cover RU from 10% to 50% for non-CoMP SU-MIMO.

[image: ]
Figure A.2.1.3.1-2: Traffic generation of FTP Model 2





· FTP Model 3 (in TR 36.872)
	FTP Model 3: based on FTP model 2 with the exception that packets for the same UE arrive according to a Poisson process and the transmission time of a packet is counted from the time instance it arrives in the queue

0.5Mbytes file size.
The offered traffic is generated per macro cell geographical area when FTP model 1 is used.




· XR Traffic models (in TR 38.838) 

	[bookmark: _Ref83559030][bookmark: _Toc92217037][bookmark: _Toc90373988][bookmark: _Toc90374069][bookmark: _Toc85778416][bookmark: _Toc83729042][bookmark: _Ref83559055][bookmark: _Toc54335606][bookmark: _Toc90373828]5	Traffic models
In this clause, we provide the DL and UL traffic models for VR, CG, and AR applications. Since DL/UL traffic models for these applications share similar characteristics, we first define a generic and parameterized DL / UL traffic model, which could be later used in defining VR, CG, AR applications.
The traffic model defined in this clause is statistical traffic model, where packet size and packet arrival process are characterized by certain random variables. The described model is based on the input XR traffic study from SA4 [7][3][4].
[bookmark: _Toc92217038][bookmark: _Toc85778417][bookmark: _Toc83729043][bookmark: _Toc90373989][bookmark: _Toc90373829][bookmark: _Toc90374070]5.1	Generic DL traffic model
[bookmark: _Toc90373830][bookmark: _Toc83729044][bookmark: _Ref83132009][bookmark: _Toc85778418][bookmark: _Ref83135915][bookmark: _Toc92217039][bookmark: _Toc90373990][bookmark: _Ref83134162][bookmark: _Toc90374071]5.1.1	Single stream DL traffic model
This clause provides a parameterized generic single stream DL traffic model. In this model, as shown in Figure 5.1-1, the XR DL traffic is modelled as a sequence of video frames arriving at gNB according to the considered video frame rates and random jitter. The size of each frame is also random according to a certain distribution.
[image: ]
[bookmark: _Ref82963192]Figure 5.1.1-1: Single stream DL traffic model
[bookmark: _Toc92217040][bookmark: _Toc83729045][bookmark: _Toc90373991][bookmark: _Toc90374072]5.1.1.1	Packet Size
In this model, a packet models the set of IP packets belong to the same video frame. The video frame includes both left and right eye frame sharing the same buffer, which is referred to as 'single stream for dual eye buffer' or 'single eye buffer' throughout this document.
The size of a packet is determined by the given data rates and frame rates, which is modelled as a random variable following truncated Gaussian distribution with following statistical parameters.
Table 5.1.1.1-1: Statistical parameters for packet size following truncated Gaussian distribution
	Parameter
	unit
	Baseline values for evaluation
	Optional values for evaluation for single eye buffer

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

	STD
	byte
	10.5% of M
	3 % of M

	Max
	byte
	150% of M
	109% of M

	Min
	byte
	50% of M
	91% 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.



Exploration to other distributions for packet size are left up to each company and could be reported with the modelling details.
[bookmark: _Toc83729046][bookmark: _Ref83127344][bookmark: _Toc92217041][bookmark: _Toc90373992][bookmark: _Toc90374073]5.1.1.2	Packet arrival
In this model, the packet arrival rate is determined by the frame generation rate, e.g., 60fps. Accordingly, the average packet arrival periodicity is given by the inverse of the frame rate, e.g., 16.6667ms = 1/60fps. The periodic arrival without jitter gives the arrival time at gNB for packet with index k (=1,2,3….) as
	k/F*1000 [ms], 
where F is the given frame generation rates (per second).
Note that this periodic packet arrival implicitly assumes fixed delay contributed from network side including fixed video encoding time, fixed network transfer delay, etc.
However, in a real system, the varying frame encoding delay and network transfer time introduces jitter in packet arrival time at gNB which. In this model, the jitter is modelled as a random variable added on top of periodic arrivals. The jitter follows truncated Gaussian distribution with following statistical parameters shown in Table 5.1-2.
[bookmark: _Ref82966331]Table 5.1.1.2-1: Statistical parameters for jitter
	Parameter
	unit
	Baseline value for evaluation
	Optional value for evaluation

	Mean
	ms
	0
	

	STD
	ms
	2
	

	Truncation range
	ms
	[-4, 4]
	[-5, 5]



Note that the given parameter values and considered frame generation rates (60 or 120 in this model) ensure that packet arrivals are in order (i.e., arrival time of a next packet is always larger than that of the previous packet).
Thus, the periodic arrival with jitter gives the arrival time for packet with index k (=1,2,3….) as 
	offset + k/F*1000 + J [ms],
where F is the given frame generation rates (per second) and J is a random variable capturing jitter. Note that actual traffic arrival timing of traffic for each UE could be shifted by the UE specific arbitrary offset.
[bookmark: _Toc90374074][bookmark: _Toc90373993][bookmark: _Toc83729047][bookmark: _Toc92217042]5.1.1.3	Packet delay budget
The latency requirement of XR 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 gNB to a UE. 
For a given packet, the delay of the packet incurred in air interface is measured from the time that the packet arrives at the gNB to the time that it is successfully transferred to the UE. If the delay is larger than a given PDB for the packet, then, the packet is said to violate PDB, otherwise the packet is said to be successfully delivered.
The value of PDB may vary for different applications and traffic types.
[bookmark: _Toc90373994][bookmark: _Toc90374075][bookmark: _Toc92217043][bookmark: _Toc83729048]5.1.1.4	Packet success rate requirement
The performance requirement in terms of packet success rate is given as X (%). If packet delivery delay exceed a given PDB, then, the packet is counted as failure. Following values for packet success rate X are considered.
Table 5.1.1.4-1: Packet Success Rate Requirement
	Parameter
	unit
	Baseline values for evaluation 
	Optional values for evaluation

	Packet success rate requirement X for DL single stream
	%
	99
	95, 99.99, etc.



Note that the Packet error rate (PER) in percentage is given as PER = 100 – X.
[bookmark: _Toc83729049][bookmark: _Toc90373995][bookmark: _Toc90374076][bookmark: _Toc92217044]5.1.1.5	Dual eye buffer model
This clause describes optional modification of packet size and frame rates for separate packet arrival for dual-eye buffer.
In single eye buffer model, the frame for both eyes arrive at the same time as a single packet. Thus, mean packet size M is given as R×1e6 / F, where R is frame generation rate in Mbps and F is frame generation rate.
Whereas, in dual eye buffer model of data rate R, the left and right eye frame arrive separately with a time offset, which makes the arrival process effectively equivalent to have two times of frame rates and half mean packet size of that of single eye buffer model. Accordingly, we have mean packet size M of dual eye buffer model is given as R×1e6 / (2×F) for dual eye buffer model.
Table 5.1.1.5-1: Statistical parameter values for dual eye buffer packet size
	Parameter
	unit
	values for evaluation
	Optional values for evaluation 

	Mean: M
	byte
	R×1e6 / (2×F) /8
	R×1e6 / (2×F) / 8

	STD
	byte
	10.5% of M
	4% of M

	Max
	byte
	150% of M
	112% of M

	Min
	byte
	50% of M
	88% of M

	R: data rate of the flow in Mbps
F: frame generation rate of the flow in fps



[bookmark: _Ref83132080][bookmark: _Toc92217045][bookmark: _Toc90374077][bookmark: _Toc90373996][bookmark: _Toc85778419][bookmark: _Toc83729050][bookmark: _Toc90373831]5.1.2	Multi-streams DL traffic model
This clause provides optional multi-streams model for XR DL traffic. 
-	Option 1: I-frame + P-frame
-	Option 1A: slice-based traffic model
-	Option 1B: Group-Of-Picture (GOP) based traffic model
-	Option 2: video + audio/data 
-	Option 3: FOV + omnidirectional stream
[bookmark: _Toc90374078][bookmark: _Toc92217046][bookmark: _Toc90373997][bookmark: _Toc83729051]5.1.2.1	Option 1 (I+P)
For Option 1, two streams (I-stream and P-stream) are modelled according to Table 5.1-5. 
-	Stream 1: I stream
-	Stream 2: P stream
Depending on the video encoding scheme, two additional sub models – slice based, and Group of Picture (GOP)-based models are defined.
-	Slice-based: In this encoding scheme, a single video frame is divided into N slices. Out of N, one slice is I slice and remaining N-1 slices are P slices. N packets (one I and N-1 P) packets corresponds to one video frame arriving at the same time.
-	GOP-based: In this encoding scheme, a single video frame is either I frame or P frame. I frame is transmitted every K frames, where K is the GOP size, i.e., every group of picture. One video frame arrives at a time as a packet.
Table 5.1.2.1-1: Statistical parameters for Option 1 multi streams DL traffic model
	Two data streams
	Option 1A: slice-based
	Option 1B: GOP-based

	
	I-stream
	P-stream
	I-stream
	P-stream

	Packet modelling
	Slice-level
	Frame-level

	Traffic pattern
	Both streams are periodic at 60 fps with the same jitter model as for single stream. 
	Follow the GOP structure, where GOP size K = 8 with the same jitter model as for single stream.

	Number of packets per stream at a time
	1
	N-1
	I-frame: 1 or 0
P-frame: 0 or 1
At each time instant, there is either only one I-stream packet or only one P-stream packet

	
	N = 8: the number of slices per frame.
	

	Average data rate per stream
	
	
	 
	 

	
	-	R: average data rate of a single stream video
-	: average size ratio between one I-frame/slice and one P-frame/slice
-	 = 1.5, 2 (baseline)
-	 = 3 (optional)

	Packet size distribution
	Truncated Gaussian distribution

	
	Mean = 
	Mean = 
	Mean = 
	Mean =  

	
	-	[STD, Max, Min]: [10.5, 150, 50]% of Mean packet size
-	FPS is the frame rate of the single stream video

	
	Depends on application, see 6.3.1, 6.4.1, 6.5.1 for VR, CG, AR respectively.

	PDB
	Depends on application, see 6.3.1, 6.4.1, 6.5.1 for VR, CG, AR respectively.



[bookmark: _Toc90373998][bookmark: _Toc83729052][bookmark: _Toc92217047][bookmark: _Toc90374079]5.1.2.2	Option 2 (video + audio/data)
For Option 2, two streams (video + audio/data) are modelled.
-	Stream 1: video
-	Stream 2: audio/data
The stream 1 - video stream follows the generic single stream model given in clause 5.1.1. The stream 2 - audio/data a periodic traffic with following parameters. 
Table 5.1.2.2-1: Statistical parameter values for Option 2 multi streams model
	Parameters
	unit
	Baseline values for evaluation
	Optional values for evaluation

	Periodicity P
	ms
	10
	

	Data rate: R
	Mbps
	0.756, 1.12
	

	Packet size
	byte
	R×1e6 × P /1000 / 8
	

	PDB
	ms
	30
	Other values can be optionally evaluated

	Packet Success Rate
	%
	99
	99.9



[bookmark: _Toc90374080][bookmark: _Toc90373999][bookmark: _Toc83729053][bookmark: _Toc92217048]5.1.2.3	Option 3 (FOV + omnidirectional view)
For Option 3, following two streams are modelled.
-	Stream 1: FOV
-	Stream 2: omnidirectional view stream
The detailed modelling of the two streams is left to company with the report of evaluation results.
[bookmark: _Toc92217049][bookmark: _Toc85778420][bookmark: _Ref82981810][bookmark: _Toc90374081][bookmark: _Toc90374000][bookmark: _Toc83729054][bookmark: _Toc90373832]5.2	Generic UL pose/control traffic
In this clause, we provide the generic UL pose/control stream traffic model. A packet for UL pose/control arrives at UE periodically with following parameters.
Table 5.2-1: Statistical parameters for the UL pose/control traffic
	Parameters
	unit
	Baseline values for evaluation
	Optional value for evaluation

	Periodicity
	ms
	4
	Other values can be optionally evaluated.

	Jitter
	ms
	No jitter
	

	Packet size 
	byte
	100
	

	PDB
	ms
	10
	

	Packet Success Rate X
	%
	99
	90, 95







· Instant message (as in TR 38.840)

	Traffic model used for the UE power saving scheme evaluation
-	Applications with the traffic model for the evaluation of the UE power saving scheme 
-	FTP - FTP model 3 
-	Other bursty traffic arrival models can be considered
-	Web-browsing 
-	Video streaming
-	Instant messaging 
-	VoIP 
-	Gaming
-	Background app sync 
For FTP, instant messaging, and VoIP application, the following traffic models and DRX configuration should be included for evaluation:
	
	FTP traffic
	Instant messaging
	VoIP

	Model
	FTP model 3
	FTP model 3
	As defined in R1-070674.
Assume max two packets bundled.

	Packet size
	0.5 Mbytes
	0.1 Mbytes
	

	Mean inter-arrival time
	200 ms
	2 sec
	

	DRX setting
	Period = 160 ms
Inactivity timer = 100 ms
	Period = 320 ms
Inactivity timer = 80 ms

	Period = 40 ms
Inactivity timer = 10 ms


Note:	For ON duration setting, following reference DRX configurations as previously agreed.
-	For web-browsing, video streaming, and gaming applications, the traffic models and the delay requirements defined in R1-070674 can be used in the evaluation. The parameters (e.g. packet size) may be updated to be in line with EMBB traffic requirements.
-	For background app sync application, for power consumption evaluation purpose, it can be assumed that idle mode operations (inclusive of page detection, RRM, deep sleep and transition overhead) contributes to X% of the use case power. The remaining portion is contributed by intermittent RRC connections due to background activities (FFS: value of X)
-	Companies should report the assumptions made in the evaluation




Appendix - Agreements
Agreements from RAN1#122
Agreement
· The deployment scenarios in TR38.914 should be considered for evaluation assumption
· The common evaluation assumptions including the antenna modelling, general system-level simulation assumptions (including the carrier frequency, bandwidth and subcarrier spacing used for link-level simulation) for the deployment scenarios in TR38.914, link budget and traffic models will be discussed in AI 11.2
· Other assumptions including for link-level simulation specific to each technical topic will be separately discussed under each individual agenda. 
· Note: Subcarrier spacing decision is up to AI 11.3.2.


Conclusion
· Template in R1-2506582 is to be used for collecting inputs from companies.
· Additional NTN or TN assumptions, if any, or any necessary change of the parameters, are to be incorporated into the updated one of R1-2506582.

Agreement
· Study which of the following traffic models are to be used for 6G evaluations, e.g., 
· Full buffer
· FTP Model 1 (in TR 36.814)
· FTP Model 2 (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)
· Study whether to introduce the following traffic models for 6G evaluations considering, e.g., 
· FTP-3 variant with packet delay budget requirement
· Details FFS
· New traffic model considering a mixed/variable packet size and the associated time domain behaviors (e.g., time between adjacent packet arrivals, packet delay budget)
· Details FFS
· New traffic model(s) considering the new use cases or services, e.g., AI/ML services, immersive communication services, etc.
· Details FFS
· Study whether to introduce new/additional approaches that can reflect the impact of bidirectional traffic flows on performance metrics (e.g., impact of UL TCP ACK latency on DL throughput/latency)
Note: Whether/how to consider the combination of traffic model and loading level will be studied under individual agendas.

Agreements from 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)


Agreements from 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

	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.



Agreements from RAN1#124










Mean UPT (Mbps)
FTP3_1: S_1 = 40 bytes, T_1 =30ms 
FTP3_2: S_2 = 0.1 Mbytes, T_2 =200ms 	
Alt 1 (FTP3_1: FTP3_2 = 0.9:0.1)	Alt 1 (FTP3_1: FTP3_2 = 0.8:0.2)	Alt 2 (FTP3_1 and FTP3_2)	2.810515122	5.8004487960000004	20.875073010000001	FTP3_1: S_1 = 2K bytes, T_1 =30ms 
FTP3_2: S_2 = 1Mbytes, T_2 =200ms 	
Alt 1 (FTP3_1: FTP3_2 = 0.9:0.1)	Alt 1 (FTP3_1: FTP3_2 = 0.8:0.2)	Alt 2 (FTP3_1 and FTP3_2)	11.25920955	14.11025424	22.686206670000001	
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