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0. Introduction
In RAN#102 meeting, a study item on 7-24 GHz channel model is initialized as following [1]. 
	The objectives of this study are:
· Validate using measurements the channel model of TR38.901 at least for 7-24 GHz
· Note: Only stochastic channel model is considered for the validation.
· Note: The validation may consider all existing scenarios: UMi-street canyon, UMa, Indoor-Office, RMa and Indoor-Factory.
· Adapt/extend as necessary the channel model of TR38.901 at least for 7-24 GHz, including at least the following aspects for applicable scenarios: 
· Near-field propagation (with consideration being given to consistency between near-field and far-field)
· Spatial non-stationarity
Note 1: Continuity of the channel model in the frequency domain below 7 GHz and above 24 GHz shall be ensured.
Note 2: Mathematical and/or theoretical aspects (if any) may be studied before results of measurement campaigns are available. While measurement results may be available and submitted at any time, the study of measurement results may start later (e.g., Q3 2024).


This contribution summarizes the proposals in companies’ input under the AI 9.8.2 with following aspects:
· Channel model for Near field propagation
· Channel model for Spatial non-stationarity
· Other aspects
The details of each part are provided in corresponding section below.  
1. Views on the near-field propagation
1.1 Assumption for the near-field channel modeling
1.1.1 Company view (Round-1)
To identify the necessity and existence of near-field propagation feature, some companies [Ericsson, Qualcomm, ZTE, BUPT, CMCC] propose to identify the basic assumption on scenarios, antenna (e.g., antenna type, size) where the near-field characteristics is not negligible. According to the relevant study and inputs:
For the assumption on the scenario, following typical scenarios are mentioned by the companies:
· UMi scenario [CATT, InterDigital, ZTE, KeySight, CEWIT].
· Indoor scenarios including the Indoor office and Indoor factory [CATT, InterDigital, ZTE, KeySight, CEWIT, BUPT, CMCC, vivo]. 
· [vivo] highlights that the near-field study in RAN1 should only focus on the Indoor scenario.
· [BUPT, CMCC] carried out the measurement in Indoor Office scenario, and the results shows that the near-field propagation will appear in indoor environment. 
· UMa scenario [CATT, ZTE, CEWIT]. 
Besides, for the UMa and UMi scenarios, some companies [CATT, ZTE] also provide the detailed analysis under the different antenna and frequency configuration. The analyzed results show that the near-field region can be hundreds of meters or even tens of meters, then many UEs may be located in near-field region in these two scenarios. While for RMa scenario, [ZTE] proposes that it can be considered if there is a need for relevant deployment.      
Then, following is recommended from FL’s perspective:
Proposal 1-1-1: The following scenarios defined in TR38.901 should be prioritized for the modelling of near-field.
· UMi, UMa, Indoor office and Indoor factory
· FFS: RMaa
Companies are encouraged to share your views.
	Companies
	Comments and Views

	Lenovo
	Support

	QC
	We are not sure if near field modeling will have an impact on UMa and UMi scenarios as well. It will be good to get an idea of the panel sizes that companies wish to investigate. Will be good to agree on panel size and UE distance distribution for the scenarios listed above. 
On the whole, this seems to bring a lot more complexity to system sims without any clear impact on simulation outcomes. 
Can we start with panel sizes of interest before we discuss Proposal 1-1-1? For e.g., for outdoor deployments, we can be okay to study panel up to 1m x 1m. 

	Apple
	Fine

	vivo 
	Support

	MediaTek
	We suggest to first discuss the possible antenna setting for each scenario. In our understanding, which scenario should be prioritized should depend on what is assumption of antenna setting (e.g., maximum antenna aperture), since Raleigh distance as the criteria for near-field region is highly relevant to antenna aperture we assumed. 

	BUPT
	Support

	CEWiT
	We support the first bullet as we envisage Near-Field will have an impact in the UMa and UMi scenarios. We don’t see a need for RMa since the availability of UEs within the near-field region will be minimal.

	InterDigital
	To manage the workload, the case for UMa should be an FFS.

	Ericsson
	The second bullet should be updated to include also potential new scenarios such as suburban macro. Also, it is not yet decided if near-field propagation needs to be modeled so the main sentence can be clarified.
Proposal 1-1-1: The following scenarios defined in TR38.901 should be prioritized for studying need and potential methods for the modelling of near-field.
· UMi, UMa, Indoor office and Indoor factory
FFS: RMa and other new scenarios

	Huawei, HiSilicon
	Fine.

	Samsung
	We would like to suggest text for main bullet “The following scenarios defined in TR38.901 should be prioritized for the near-field study”


For the assumption on the antenna, some companies share their views from different aspects. Specifically, [vivo] proposes that the 3GPP channel modeling study should focus on spatially-discrete (SPD) antennas other than continuous-aperture (CAP) antennas due to the higher flexibility for shaping and orientating the antenna pattern of SPD antenna. And [ZTE] suggest to consider both centralized antenna array and distributed antenna array, and some exemplified assumptions on the antenna array are proposed for the relevant scenarios. 
From FL’s perspective, the antenna array structure (i.e. SPD antenna) is already considered in the existing TR38.901, then, following is recommended:
Proposal 1-1-2: The antenna array structure is assumed for the near-field study.
· FFS: centralized antenna array or distributed antenna array or both. 
Companies are encouraged to share your views.
	Companies
	Comments and Views

	Lenovo
	We support the main bullet. As a channel model, we should concentrate on centralized antenna array. A distributed antenna array is just multiple geographically separated arrays (large or not), where each array can be modeled as near- or far-field. Distributed array does not need our attention for channel modeling. 

	QC
	We are not aware of efforts to use a continuous aperture antenna in a commercial setting. We suggest focusing on an antenna array with multiple discrete antennas. 
Can we reword as follows: 
The channel modeling study focuses on an antenna array formed using multiple spatially discrete antennas. 

	vivo
	We are fine with this proposal, but FFS seems not necessary. In TR38.901, we never differentiate the centralized antenna array or distributed antenna array.

	MediaTek
	We support Proposal 1-1-2.
We are open to study both centralized antenna array and distributed antenna array. In addition, the unified channel generation is considered, analogous to the agreed channel generation method for multi-panel and multi-TRP scenarios of Rel18 CJT. 

	BUPT
	Support

	CEWiT
	As mentioned by vivo, consideration of centralized antenna array or distributed antenna array should not affect the 38.901 channel model. So, we propose to remove the FFS

	Nokia
	Support in general with the wording change proposed by Qualcomm.  We have proposed some modifications to the antenna model proposed in TR 38.901. 

	InterDigital
	We have a similar view as Lenovo that the baseline assumption should be based on centralized array.

	Ericsson
	For the FFS, widely distributed antenna arrays where the separation is larger than any correlation distances can already be modeled using existing 38.901, by simply treating the distributed arrays as different sites in the channel modeling.

	Huawei, Hisilicon
	Agree with FL that the antenna array structure is already considered in the existing TR38.901, which means the main bullet may not be that necessary.



Additionally, [Nokia] proposes to consider both a realistic UE smartphone antenna element pattern and antenna model, e.g., smartphones typically feature antennas positioned on each corner of the phone, with a single port per antenna, resulting single polarization per element for a given direction, and a pattern with directivity as well as fixed well defined spacings between elements that are not agnostic to carrier wavelength
From FL’s perspective, the existing assumption in the TR38.901 is generic for all cases, the needs for updating requires further discussion. Then, Companies are encouraged to share your views.
	Companies
	Comments and Views

	QC
	We are open to Nokia’s proposal to introduce more realistic UE antenna models. Current modeling is rather basic and doesn’t accurately reflect UE architectures.

	vivo 
	Not support. The smartphones built by different terminal companies have different or specific antenna layouts, that is difficult to be unified. And the layouts are influenced by the product implementation.

	Nokia
	We don’t understand how the current assumptions can be considered generic for all cases, since it does not seem to allow for the architecture we are illustrating.  Calibration scenarios in 38.901 assume single element isotropic antennas which seems overly simplistic.  Calibration scenarios for FR2 assume an architecture using the tuple provided for BS antennas in TR 38.901, but this does not seem reflective realistic antenna architectures. 

	InterDigital
	Similar opinion as FL. For the purpose of NF channel modeling, the exiting assumptions are sufficient.

	Ericsson
	We believe that the mathematical equations for non-planar propagation and non-stationarity can be formulated independently of whether the BS, the UE, or both experience such conditions. However, some parameterizations, e.g. of blockage or of wavefront curvature, may be scenario-specific and differ between BS or UE.

	Huawei, HiSilicon
	As FL explained, the existing assumption in 38.901 is generic for all cases, if companies believe the realistic UE antenna element pattern and antenna model have great impact to the channel modeling, they can be considered and included through implementation.


1.1.1.1 Summary of the 1st round
After online discussion, the following proposal is made for the assumption on the antenna. 
	Agreement
The antenna array is assumed for the near-field study.



1.1.2 Company view (Round-2)
Regarding the assumption on the prioritized scenario, companies argues that the more basic/reference assumptions should be considered to check the impacts per scenario. So, some examples are considered:
Updated Proposal 1-1-1: The following scenarios defined in TR38.901 should be prioritized for the study/modelling of near-field.
· UMi, UMa, Indoor office and Indoor factory
· FFS: RMa and other new scenarios
· Note: The size of antenna array in one dimension, e.g., up to [1] m, can be considered as reference for study.
1.1.2.1 Summary of the 1st round
After online discussion, the following proposal is made for the scenario. 
	Agreement
The following scenarios defined in TR38.901 should be considered for the study/modelling of near-field.
· UMa,UMi, Indoor office and Indoor factory
· FFS: RMa and other new scenarios
Agreement
For the assumption on the aperture size of antenna array, the following is considered as reference for channel model study.
· up to [TBD] m, or [TBD] lambda for UMi
· up to [TBD] m, or [TBD] lambda for UMa
· up to [TBD] m, or [ TBD] lambda for Indoor office
· up to [TBD] m, or [TBD] lambda for Indoor factory


1.1.3 Company view (Round-3)
As noted: Note (not for agreement): Companies are encouraged to provide the value in RAN1#116-bis,
Companies are encouraged to provide the value for TBD listed in above:
	Ericsson
	•	up to 0.5 m, but not more than 18 lambda for UMi
•	up to 1 m, but not more than 36 lambda for Uma
•	up to 0.5 m, but not more than 18 lambda for Indoor factory

	Intel
	We can use the following as a starting point: 1 m UMa and UMi, 0.5 m Indoor Office and Factory.
Couple notes:
· It is assumed those can be revisited throughout the study, if necessary,
· The aperture size could be further derived based on the assumption of at least partial compensation of the additional propagation loss arising from the higher carrier frequency by beamforming gain,
· The aperture size should carefully consider future-proofness of the developed model so that the additional phenomena modelling enabled by this study item may be utilized in multiple future 3GPP releases.

	ZTE
	The values proposed consider the potential development in future. As example, for the UMi and UMa case, we can take the 1.3 m as starting point and for the indoor case, it’s related to the different shapes, e.g., 1.5m for linear antenna array. 



1.2 Details of near-field channel modeling
1.2.1 Key issues for near-field channel modeling(Closed)
1.2.1.1 Company view (Round-1)
According to the views in the submitted contributions, some essential issues/aspects that may need considerations for the near-field channel modeling are proposed, and it can be mainly categorized as followings:
· The criteria to define the near-field, e.g., to differentiate with far-field region and target region within the generic near-field [Keysight, Samsung, CEWIT, Huawei, ZTE, CATT, Lenovo, Apple, SHARP, Qualcomm, NVIDIA, vivo, Intel].
Moreover, once the criteria is introduced, further determination of condition for each UE and cluster is also suggested by [CEWIT, ZTE, Intel, Apple, Huawei].
· The parameter variation for each ray/cluster across different antenna element pairs due to the impact of the near-field propagation, which is highlighted by all contributions. 
From FL’s perspective, the views on the essential issues seem aligned and the following proposal can be considered as the guidance for further detailed discussion:   
Proposal 1-2-1: For the near-field channel modeling, at least following aspects should be considered:
· The criteria to define the near-field region
· The parameters variation for each ray/cluster across different antenna element pairs
Companies are encouraged to share your views.
	Companies
	Comments and Views

	Lenovo
	Support 

	Apple
	Fine

	vivo 
	From the perspective of pure channel modeling, we don’t need such a criterion. However, from the perspective of computational complexity in channel model, this region may be needed, but it should be discussed in the later stage.

	MediaTek
	Support

	BUPT
	Agree. The parameters include delay, angle, phase, etc.

	CEWiT
	Support

	Nokia
	Ok to support.

	CATT
	OK

	InterDigital
	Support

	Ericsson
	It may not be possible to define such criteria that would be applicable to all future studies using 38.901. For instance, if one takes the approach that the criteria should be based on some limit to the phase difference between planar and non-planar modeling, the acceptable phase difference may depend on future system parameters such as array sizes, deployments, phase noise, antenna calibration, etc. An alternative approach could be to just provide some guidance on e.g. how to determine the average and maximum phase difference.

	Huawei, HiSilicon
	Support.

	Intel
	Support


1.2.1.1.1 Summary of the 1st round
After online discussion, the following agreement is achieved and this issue is closed in RAN1#116-bis.
	Agreement
For the study of near-field channel modelling, at least following aspects should be considered:
· Whether/How to define the near-field region
· The parameters variation for each ray/cluster across different antenna element pairs


1.2.2 Criteria to define the near-field region
1.2.2.1 Company view (Round-1)
For this topic, there are two issues mainly highlighted by companies:
· Issue#1: This aspect is for the differentiation between the near-field region and far-field region [Keysight, Samsung, CEWIT, Huawei, ZTE, CATT, Lenovo, Apple, SHARP, Qualcomm, NVIDIA, Intel]. 
As for the detailed criteria, the majority companies [Huawei, ZTE, CATT, Lenovo, Apple, SHARP, Qualcomm, Samsung, NVIDIA] propose that the Rayleigh distance ( with D and  denoting the aperture and wavelength respectively) can be directly used as the criteria, while [vivo, Qualcomm] share the opposite views. More specifically, [Lenovo] proposes that the near-field region can be approximated as a circle with the Rayleigh distance as its diameter pointing away from the center of the antenna array.
Besides, there are some other methods proposed by companies. For example, the near-field distance and far-field distance based on a respective upper bound phase error value are proposed by [Intel] to define the near-field region and far-field region, the actual measurement data can be considered to determine the boundary [CATT], or the two largest singular values or the condition number of channel matrix can be considered for the criteria [Qualcomm]. 
· Issue#2: This aspect is for clarify the target region of this study within the generic near filed region. [Intel, Samsung, CATT]. 
As for this issue, the following figure is shown as an example to illustrate the definition of different distances, where the Fresnel distance is used to differentiate the reactive near-field region and radiating near-field region.
[image: FarNearFields-USP-4998112-1]
According to contribution, [Intel, Samsung, CATT] propose to only consider the radiative region, i.e., Fresnel region as the near-field in this study item. Additionally, when considering the radiative field region, [vivo, Qualcomm, ZTE] highlight that the radiated field received in an observation point should be defined/observed from the perspective of overall array antenna array instead of each element within the array (i.e., the radiated field behaves as far-field for each element). In such, the existing antenna model of TR 38.901 can be reused and the proposal to check the radiation pattern for element [Samsung] seems not necessary.
Additionally, [InterDigital] highlights to study and evaluate feasibility and validity of the UPD region assumption according to deployment scenario, in which, the ratio of the minimum channel amplitude/power to the maximum channel amplitude/power is larger than a defined threshold.
According to the above summary, from FL’s perspective, it’s clear that majority companies prefer to use the Rayleigh distance to determine the boundary of near-field region and far-field region, and only the radiative region is considered for this study. For the UPD region, which is mainly to reflect the channel parameters characteristic and no need to be considered as an additional differentiation distance. Then, following is proposed:
Proposal 1-2-2-1: For the near-field channel model, the near-field refers to the radiative near field (i.e., Fresnel region)
· Note-1: The Rayleigh distance is the boundary between the near-field and far-field region
· Note-2: The near field is defined from the perspective of antenna array and far-field propagation is always assumed for each element within the antenna array.   
Companies are encouraged to share your views.
	Companies
	Comments and Views

	Lenovo
	Do not support. As pointed out in our contribution, the Rayleigh distance strongly depends on the AOD from the array, so the AOD as well as the distance between the gNB and UE should be considered together. 

	Apple
	Fine. 

	vivo 
	For Note-1, whether Rayleigh distance or not is the boundary may require more experiments and measurements.

	MediaTek
	Support. 
Rayleigh distance could be the baseline. 

	BUPT
	Agree, but for Note-1, the boundary between the near-field and far-field region needs further study.

	CEWiT
	Regarding Note 1, Rayleigh distance gives an overall idea of the boundary, but it may not reflect the actual usable boundary of the Near-Field. The actual boundary should be a refined / scaled version of the Rayleigh distance. So we propose to add an FFS to decide this based on measurements.
Regarding Note-2, considering the current 38.901 model is for the entire antenna array, it is not clear why consider each individual element of the antenna array and associate a far-field propagation to it. So we propose to remove Note-2

	Nokia
	Ok to support.

	CATT
	OK for main bullet.  Note1 seems contradicts with proposal 1.

	InterDigital
	We brought up the discussion related to UPD to better reflect the physics of NF transmission. However, if the assumption of uniform power within the NF region is acceptable to all companies, we could support the proposal with the addition of the following note,
Proposal 1-2-2-1: For the near-field channel model, the near-field refers to the radiative near field (i.e., Fresnel region)
· Note-1: The Rayleigh distance is the boundary between the near-field and far-field region
· Note-2: The near field is defined from the perspective of antenna array and far-field propagation is always assumed for each element within the antenna array.
· Note-3: Within the near field region, the power of the wave front is assumed uniform.   


	Ericsson
	The proposal seems to define the boundary between near-field and far-field using the Rayleigh distance. While the Rayleigh distance might be suitable for antenna design and antenna measurements, there might be other criteria (including some of the proposals listed above) that can be more relevant for a communication link. Propose that we first study and explore the relevance of planar vs non-planar modeling before defining when and if to apply the latter.

	Keysight
	Agree with proposal about radiative near field but disagree with note 1 that the Rayleigh/Fraunhofer distance should be used as the boundary for near-field modeling. Based on our analysis, strong near-field conditions necessitating spherical wavefront might be necessary only at distances far less than traditional Rayleigh distance. Many other criteria for the near-field condition can be found in literature. We propose to establish the criteria by studying the boundary condition by some practical metric, such as eigenvalue distribution, condition number or MU-capacity.

	Huawei, HiSilicon
	Fine.

	Samsung
	I would like to suggest that “Note 3: Far field propagation does not mean plane-wave approximation.”

	Moderator
	For the original Note-1: We understand that some “criteria” are proposed given different metric, but Rayleigh distance which is derived based on the assumption on the phase difference over the received antenna can be considered as starting point. For the “performance metric” based criteria, it may be biased for certain solution.
For the original Note-2: It’s just to clarify no impact on the existing assumption for each element.
So, based on the inputs, the following updated proposal is provided:
Updated Proposal 1-2-2-1: For the near-field channel model, regarding the definition near-field region:
· The near field region is defined from the perspective of antenna array
· Far-field is always assumed for each element within the antenna array. 
· The Rayleigh distance is considered as starting point to differentiate the near-field and far-field
· FFS: Other condition
· Note: The details of near-field model are FFS. 

	Intel
	We suggest discussing two things separately:
· Lower bound fundamental definition, which is being discussed in this proposal. It may be considered as a lower bound for near-filed modelling.
· Potentially separate from the above definition criteria to switch between a far-field model to a near-field model. These criteria may be driven by a more practical approach of having substantial performance impact from enabling near-field modelling, such as discussed in tdocs (eigenvalue ratio, performance impact, etc.)

	Sharp
	In general, we are okay with the proposal. I think all of us agree that Rayleigh distance can be very loosely defined as the boundary to separate near field (NF) and far field (FF). It might be difficult for all of us to agree to one common accurate “metric” that can differentiates the NF and FF.  We can discuss later (if needed) from a simulation/performance impact perspective on how to choose the boundary between NF and FF which has a performance impact. Companies can independently decide the appropriate boundary to differentiate NF and FF for their respective simulations just like they do for other simulation parameters.

	Moderator
	After the offline discussion, the following proposal is provided:
Updated Proposal 1-2-2-1: For the near-field channel model:
· The impact of the assumption of wavefront is only considered from the perspective of antenna array.
· The near field for each element within the antenna array is not considered in this SI. 


1.2.3 Near-field/far-field condition of UE and clusters
1.2.3.1 Company view (Round-1)
For this topic, as mentioned in some contributions, the near-/far-field condition may vary per UE and even per cluster for the channel between UE and BS as illustrated below: 
[image: NF1]
Then, considering the different propagation characteristics of near-field and far-field, some companies [Huawei, ZTE, CEWIT] proposes that the near-field or far-field condition of UE shall be determined. Additionally, for the cluster-level, except for the LoS ray, which is aligned with near-/far-condition of UE, the assumption will be different for each NLOS. Then, the differentiation is also proposed by [CEWIT, ZTE, Intel, Apple, Huawei] to better capture the corresponding propagation characteristics. Furthermore, [Intel] proposes that different granularities for determining the near-field/far-field condition of NLOS channel can be considered. [ZTE] proposes to introduce the probability for the condition of each cluster generated in TR 38.901 for BS-UE link. Other solutions, e.g., distance based between antenna array and cluster is also proposed by companies [HW, Intel, CEWIT, Apple].
From FL’s perspective, it seems necessary to define the condition at least in UE and cluster-level with following proposal:
Proposal 1-2-3-1: The near- or far-field condition should be introduced for UE and each cluster within the channel between BS and UE.
· The near-/far-field condition for the UE and LoS ray is determined by comparing the 3D BS-UE distance with the Rayleigh distance.
· FFS: The determination of near-/far-field condition for each NLoS cluster.   
Companies are encouraged to share your views.
	Companies
	Comments and Views

	Lenovo
	Do not support. This depends on our conclusion of proposal 1-2-2-1. We need to postpone this discussion after proposal 1-2-2-1. 

	Apple
	Fine. 

	vivo 
	Modification of the proposal is as follows.
Proposal 1-2-3-1: The near- or far-field condition should be introduced for UE and each cluster within the channel between BS and UE.
•	The near-/far-field condition for the UE and LoS ray is determined by comparing the 3D BS-UE distance with the boundary between the near-field and far-field region.
•	FFS: The determination of near-/far-field condition for each NLoS cluster.

	MediaTek
	We are fine with the first sub-bullet for LoS cluster. However, for NLoS cluster(s), considering that SCM is a statistical model, it may be hard to have a reasonable way to determine the near-/far-field condition for each NLoS cluster. We prefer to determine the near-/far-field condition for all the NLoS cluster, just based on LoS cluster.

	CEWiT
	Unless Note-1 of proposal 1-2-2-1 is cleared, using Rayleigh distance as reference boundary can’t be considered. So we are ok with the vivo’s proposal to remove the word Rayleigh distance from the bullet. 

	CATT
	Agree with other comments that this need to be decided after the decision of near/far boundary.

	InterDigital
	Agree with vivo’s revision.

	Ericsson
	The proposal is a bit ambiguous, “for UE” can be interpreted in several ways, including that near-field propagation should be considered for an antenna array at the UE. Maybe instead formulate it in terms of the direct path and multipath. Also, no agreement yet of introduction of near-field or of how to determine when needed. 
Proposal 1-2-3-1: The near- or far-field condition should be studied introduced for the direct path and the multipath UE and each cluster within the channel between BS and UE.
· The near-/far-field condition for the direct path UE and LoS ray may be assessed using is determined by comparing the 3D BS-UE distance with the Rayleigh distance.
FFS: The determination of near-/far-field condition for the multipath each NLoS cluster.

	Keysight
	Agree that the near-/far-field condition for the UE and LoS ray is determined by comparing the 3D BS-UE distance but disagree with the Rayleigh distance as criterion. NLoS cluster near-/far-field condition is questionable because the cluster location/distance is not defined in the model. Therefore, for simplicity, we propose to define the near-/far-field condition only based on 3D LoS distance. Whether to apply near-field (spherical) modeling for NLoS clusters is proposed to be FFS, since its impact to cluster angle spread and ray distribution should be further studied for near-field condition.

	Huawei, HiSilicon
	Fine.

	Samsung
	One question for clarification. For the first sub-bullet, does “LOS ray is determined ~” means to depending on LOS probability? If yes, we would like to suggest to LOS condition rather than LOS ray.

	Moderator
	Based on the inputs, it seems that the concept of NLoS cluster is not preferred by companies. Also, given the boundary is not fully decided yet, the related description can also be updated.
Then, the following updated proposal is provided:
Updated Proposal 1-2-3-1: The near- or far-field condition should be studied for the direct path and non-direct paths between BS and UE.
· The near-/far-field condition for the direct path may be assessed by comparing the 3D BS-UE distance with the boundary between the near-field and far-field region.
· FFS: The determination of near-/far-field condition for the non-direct paths
Note: The direct path and non-direct paths are modelled by the cluster and ray in the TR 38.901.

	Intel
	As commented in 1.2.2.1, and based on offline discussions this week, there may be two bounds for checking near/far -field modelling enablement. 1-2-3-1 may need to take this into account

	Moderator
	After offline discussion, the following proposal is provided:
Updated Proposal 1-2-3-1: The near- or far-field condition should be studied for the direct path and non-direct paths between BS and UE.
· The near-/far-field condition for the direct path may be assessed by using the 3D BS-UE distance.
· FFS: The determination of near-/far-field condition for the non-direct paths
Note-1: The direct path is modelled by the LoS ray in the TR 38.901.
Note-2: The non-direct paths are modelled by the cluster/ray(s) in the TR 38.901.


1.2.4 Large scale parameters determination
1.2.4.1 Company view (Round-1)
Based on the existing procedure in TR38.901, when considering the near-field channel modeling, some companies mention that there may be changes on the existing large-scale parameters generation procedure. Specifically, [InterDigital, Intel] propose that the pathloss model may require some modifications and need re-evaluation considering the different distance and phase shifts experienced by the different antenna element pairs. However, [Apple] highlights that the impact on the large-scale parameters is negligible, and other companies [CEWIT, Huawei, ZTE, BUPT, CMCC, LGE] share the views that no changes are expected on the existing pathloss models for the near-field channel modeling. 
Additionally, for the generation of correlated large-scale parameters (e.g., DS, ASD, SF, K), [CEWIT, InterDigital] mention that no major revision is expected for this step and only the value range of some parameters may need re-evaluation to adapt to the near-field channel modeling. And [LGE] mentions that the potential updates of LOS probabilities in each scenario can be considered. 
From FL’s perspective, the pathloss/SF model is to capture the power variation by considering the average power over the relative larger region and longer time duration, so, it’s should not be modelled in element-wise, which is not aligned with the existing structure. Additionally, for other large-scale parameters (e.g., DS, ASA), it is only to reflect the propagation environment and used to generate the basic set of small-scale parameters for the BS-UE link. The MIMO channel is further generated by taking impact of multiple-antennas in addition to the basic set, e.g., antenna element-wise variation for delay, angle, etc.
Then, from FL’s perspective, it’s recommended that for the near-field channel modeling, no changes are expected on both modeling and parameters of the existing large-scale parameters of TR 38.901.   
Then, following is proposed from FL’s perspective:
Proposal 1-2-4-1: For the near-field channel modeling, no changes are expected on both value and parameter generation procedure of the existing large-scale parameters (i.e., pathloss model, DS, ASA, ASD, ZSA, ZSD, SF, K factor, LOS probability) in TR 38.901.
Companies are encouraged to share your views.
	Companies
	Comments and Views

	Lenovo
	Do not support. For near field the distance between the UE (or a scatterer) to the gNB, in addition to the angular parameters (ASA, ASD, ZSA, ZSD), gNB-UE distance is important. We need to at least add the gNB-UE distance (or gNB-scatterer distance) as part of the large-scale parameters. 

	Apple
	Agree

	vivo
	The relationship of the propagation type between any Tx-Rx antenna element pairs and the channel propagation type should be considered. For example, if the channel propagation type obtained based on the LOS probability is LOS, does this imply that the propagation type of all Tx-Rx antenna element pairs is LOS? Does there exist a LOS ray for the channel between all Tx-Rx antenna element pairs?
What is this channel propagation type for the case where there is no LOS ray between part of the Tx-Rx antenna element pairs? NLOS or LOS?

	MediaTek
	Support

	BUPT
	Support

	CEWiT
	Though we agree with the FL’s proposal related to PL,SF,DS, we expect value range of ASD, ASA, ZSD, ZSA parameters to be re-evaluated as the expected number of clusters in the near-field region need not be the same as a far-field UE. 

	CATT
	Support

	InterDigital
	Don’t support, we have a similar view as Lenovo.

	Ericsson
	We believe it is premature to conclude on this topic before companies have had the chance to perform measurements.

	Keysight
	Agree. If near-field modeling is applied to NLOS clusters, applicability of current model cluster-wise angle spreads should be evaluated.

	Huawei, HiSilicon
	Support.

	Intel
	We expect the near-field effect to be only considered in fast-fading modelling. The non-stationarity aspects may need to investigate large-scale if needed.


1.2.5 Small scale parameters determination
1.2.5.1 Company view (Round-1) 
For this topic, as mentioned by some companies, the channel parameters variation of a ray/cluster across the different antenna element pairs are the main focus for the near-field channel modeling. 
Specifically, the non-linear variation of delay, angle, phase for the different antenna elements are mentioned by all contributions of this meeting. And [Lenovo, ZTE] propose that in the near-field, the doppler effect needs to be considered for different TX-RX antenna pairs instead of applying to the entire channel matrix as a whole. 
Besides, [vivo, ZTE, Samsung] propose that the polarization loss among different antenna element pairs are different and shall be considered in near-field modeling. In detail, [vivo] proposes that the field pattern of transmit and receive antenna elements can be considered to be modified to capture the characteristic of cross polarization between the different antenna element pairs, and [ZTE] mentions that the real power received from vertical or horizontal polarization wave is related to the angle of each ray received per element.
Moreover, regarding the cluster powers in TR 38.901, some companies [SHARP, Interdigital, BUPT, CMCC, LGE] mention that in the near-field, the cluster power difference may be related not only to delay profile but may also depend on the distance information of different antenna elements pair, then the potential power difference among antenna elements shall be studied for the near-field channel modeling. However, some companies [Huawei, Lenovo, Intel, ZTE, Apple] still hold the views that there should be no changes on the existing cluster power. 
Thus, from FL’s perspective, it’s of significance to capture the antenna element-wise channel parameters when studying the near-field channel modeling, and the antenna element-wise channel parameter can include: angle, delay, phase, doppler shift, polarization loss with following proposal:
Proposal 1-2-5-1: The following parameter should be modelled in antenna element-wise for near-field channel model:
· Angular domain parameters (i.e., AoA, AoD, ZoA, ZoD), delay, phase, Dopper shift and polarization loss
Companies are encouraged to share your views.
	Companies
	Comments and Views

	Lenovo
	We need to add distance parameter to the angular domain parameters for small scale fading. We propose the following update:
Proposal 1-2-5-1: The following parameter should be modelled in antenna element-wise for near-field channel model:
· Angular domain parameters (i.e., AoA, AoD, ZoA, ZoD), gNB-UE distance, delay, phase, Dopper shift and polarization loss


	Apple
	Fine

	vivo
	Support

	MediaTek
	Support. From implementation perspective, the possible granularity for antenna element-wise modeling should be discussed. Massive antenna setting may raise the complexity and memory issues for implementation.  

	BUPT
	Agree. The parameter can be modelled based on the measurements.

	CEWiT
	Support

	CATT
	The following parameter should be considered in the modeling of antenna element-wise for near-field channel model

	InterDigital
	Don’t support, we have a similar view as Lenovo.

	Ericsson
	This proposal can be interpreted as if we have already agreed on the necessity of near-field modeling and even a specific approach. This is not the case, so we think this proposal is premature. Better to first study these things and allow companies time to support their views by measurements.

	Huawei, HiSilicon
	In our opinion, the phase difference incurred by distance difference is what that really matters for near-field channel. We suggest the following modification:
Modified Proposal 1-2-5-1: The following parameter should be modelled in antenna element-wise for near-field channel model:
· Angular domain parameters (i.e., AoA, AoD, ZoA, ZoD), delay, phase, Dopper shift and polarization loss
FFS: Dopper shift and polarization loss

	Intel
	To address Ericsson’s concerns, we can modify:
Proposal 1-2-5-1: When near-field modelling criteria are satisfied, the following parameter should be modelled in antenna element-wise for near-field channel model:
· Angular domain parameters (i.e., AoA, AoD, ZoA, ZoD), delay, phase, Dopper shift and polarization loss




Moreover, regarding how to calculate the antenna element-wise channel parameters, some companies also share their views. Specifically, for the antenna element-wise channel parameters of LOS ray, it can be directly determined based on the location of each antenna element pair [ZTE, Huawei, Lenovo]. While for the NLOS channel, according to companies’ views, following methods are summarized to obtain the antenna element-wise channel parameters:
· Option-1: The cluster location-based approach is used to determine the antenna element-wise channel parameters [Huawei, InterDigital, Intel, vivo, CATT, CEWIT, BUPT, CMCC, Lenovo, SHARP, Qualcomm]. More specifically, as for how to determine the cluster location, following alternatives are summarized:
· Alt-1: [Apple, BUPT, CMCC, SHARP, vivo] proposes that the cluster location is implicitly derived based on the distance between the BS and cluster, and the distance is related to the cluster delay generated in existing TR 38.901, e.g., upper bounded by the cluster delay [Apple].
· Alt-2: [Huawei, CEWIT, Intel, InterDigital, CATT, Lenovo] proposes that the cluster location can be directly dropped and generated. In detail:
[CEWIT, CATT] mention that the generation of cluster location shall consider the effect of cluster delay generated in TR 38.901, e.g., a cluster dropping boundary can be identified according to the shorted delay of all paths [CEWIT]
[Intel] proposes that the deterministic or stochastic approaches [InterDigital] or a combination thereof can be considered to determine the cluster location. [Huawei, InterDigital] proposes that the location of first and last bounce clusters should be both determined.
[Lenovo] proposes that the statistical distribution of the scatters including the number of scatters, positions, reflection coefficients, sizes and orientations for different scenarios can be studied. And each scatter can only have a single delay due to the exact location of scatters, multiple delay cluster can be modeled by placing multiple scatters in close proximity.  
· Option-2: The parameter-based approach is used to determine the antenna element-wise channel parameters [ZTE, LGE, MTK]. More specifically, [ZTE, MTK] propose to model the element-wise parameters with considering on the existing spatial consistency procedure of TR 38.901 or model the variation over the element in staticstic way. [LGE] propose to directly reuse the existing far-field channel model for the NLOS path. 
Thus, from FL’s perspective, the following proposals are provided:
Proposal 1-2-5-2: The antenna element-wise channel parameters of LOS ray are determined by the UE location and the element location.
Companies are encouraged to share your views.
	Companies
	Comments and Views

	Lenovo
	Support

	LGE
	Support

	vivo 
	Support, with the modification of wording:
The antenna element-wise channel parameters of LOS ray are determined by the UE element location and the TRP element location.

	BUPT
	Agree

	CEWiT
	Support

	CATT
	OK

	InterDigital
	Agree with some clarification,
Proposal 1-2-5-2: The antenna element-wise channel parameters of LOS ray are determined by the relative UE location of UE with respect to and the element location of gNB antenna element.


	Ericsson
	Same comment at for proposal 1-2-5-1

	Huawei, HiSilicon
	Support.

	Intel
	Support

	Moderator
	According to the offline discussion, the following proposal is provided
Updated Proposal 1-2-5-2: For near-field channel, if necessary, to model the following antenna element-wise channel parameters of direct path between BS and UE, 
· Angular domain parameters (i.e., AoA, AoD, ZoA, ZoD), Delay, Phase, Doppler shift, Amplitude
· FFS: Impacts on the polarization
The following options are considered:
· Option-1: Determined by the locations of both TRP and UE.
· Option-2: Determined by the element locations of both TRP and UE



Proposal 1-2-5-3: The antenna element-wise channel parameters of NLOS ray/cluster can be calculated by following options:
· Option-1: The cluster location-based approach, wherein the cluster location is obtained with following alternatives:
· Alt-1: cluster location is directly dropped 
· Alt-2: cluster location is derived based on at least the distance between the BS/UE and clusters.
· FFS: How to obtain the distance 
· FFS: Other parameters.
· Option-2: The parameter-based approach with following detailed alternatives:
· Alt-1: Introducing the model of variation rate of parameter over element 
· Alt-2: Modelling the variation by taking the existing spatial consistency procedure of TR 38.901 as baseline.
· Alt-3: Reusing the existing far-field channel model.
Companies are encouraged to share your views.
	Companies
	Comments and Views

	Lenovo
	Support Option-1. Given the position of a cluster, the element-wise channel parameter between the gNB and a cluster can be derived similar to the LOS case. This leads to a consistency of the LOS and NLOS model. The distribution (dropping) of clusters can be modeled as a stochastic process, similar to the distribution of ASA, ASD, ZSA, ZSD. This makes the resulting channel model more inline with the current modeling approach and easier to be integrated into the TR38.901. 

	LGE
	We prefer option 2 which can be seen as stochastic channel modelling, taking into account the computation complexity of deterministic channel modeling. Furthermore, it is needed to further study how dominant the impact of near-field on the NLOS paths is. And if the impact is not considerable, we would like to suggest reusing the existing far-field channel model for the simplification. 

	vivo 
	Support Alt-2 in Option-1.

	MediaTek
	We prefer Option-2 with Alt-2 that is sufficient and easy-to-achieve way. Option-2 can reuse the agreed channel generation method of Rel18 CJT could be the baseline. Depending on the needs of different situations, we could divide antennas into different number of groups/panels to generate the channel following the spatial consistency and blockage models in TR38.901.

	BUPT
	We support option 1. For Alt-1, we can consider introducing the distance. For Alt-2, the optimal minimum propagation distance can be considered [1].
[1] T. Gao, P. Tang, L. Tian, H. Miao and Z. Yuan, “A 3GPP-Like Channel Simulation Framework Considering Near-Field Spatial non-Stationary Characteristics of Massive MIMO,” in 2023 IEEE Globecom Workshops (GC Wkshps), 2023, pp. 1493-1498.

	CEWiT
	We prefer Option-1 Alt-1 and fully agree with Lenovo’s comment on modelling cluster dropping as a stochastic process similar to other LSPs. Additionally we also believe dropping only the first and last bounce cluster is sufficient to derive the AoD, AoA,ZoD,ZoA capturing the spherical wave propagation.  

	CATT
	Fine to discuss both options.

	InterDigital
	Support FL proposal. We incline to support Option 1, however we prefer to down-select in the next meeting.

	Ericsson
	Same comment at for proposal 1-2-5-1. Though option-1, alt-2 does look attractive from a model implementation point of view. The distance, or rather the wavefront curvature, is sufficient for determining the phase shift for each element in the array.

	Huawei, HiSilicon
	Thanks FL for the good summary.
While compared with the listed Alts under Option-1, our preference can be more concretely described as the following Alt-3:
Alt-2: cluster location is derived based on at least the distance between the BS and UE.
which reuses the parameters generated by current 38.901 model to the maximum extent.

	Intel
	We agree studying these options. Suggest also adding Option 1, Alt. 3:
· Alt-3: virtual cluster location is derived from the generated AoA/AoD, delay, and distance.




Additional aspects related to the small-scale channel parameters are also proposed by companies. For example:
[InterDigital] mentions that for the near-field propagation, the number of clusters may exceed more than the 20 clusters considered in TR 38.901, while [Ericsson] proposes that the existing process of generating clusters and rays within clusters may not be adequate for the large antenna array that forms very narrow beams, thus the number of clusters in existing TR38.901 should be studied.
Companies are encouraged to share your views.
	Companies
	Comments and Views

	CEWiT
	This again is related to our comment for Proposal 1-2-4-1. We also believe the existing LSPs including the assumption on the number of clusters should be studied.   

	InterDigital 
	An increased number of clusters and corresponding rays are natural outcome of employing larger and larger arrays which should be considered, or at least re-visited.

	Ericsson
	Before studying potential improvements to the methods for generating the clusters and rays, the necessity of such improvements should be established, preferably via measurements.


1.2.6 Methodology for the near-field channel modeling 
1.2.6.1 Company view (Round-1)
In addition to the detailed aspects needed to be considered in the near field channel model, the overall methodology including the potential procedure for channel coefficient generation is also discussed by companies.
Regarding the methodology of near-field channel modeling, many companies share their detailed considerations. Specifically, the majority companies [InterDigital, vivo, CATT, Huawei, Intel, CATT, Apple, SHARP, BUPT, CMCC, Lenovo, ZTE] share the same views that the existing channel model defined in TR38.901 should be the baseline to support the model of the both near- and far-field channel with a unified model. Further, under this baseline, the channel modeling methodologies proposed by companies to capture the near-field propagation are categorized as following:
· Option-1: Modeling without considering the differentiation between the near-field and far-field channel [InterDigital, vivo, CATT].
· Option-2: Modeling with considering the differentiation between the near-field and far-field channel [Huawei, Intel, CATT, Apple, SHARP, BUPT, CMCC, ZTE]. 
Besides, [Lenovo] proposes that each NLOS path can be treated as a product of cascading channel segments with each segment is a LOS channel, and the scatter can be modeled as a set of virtual discrete reflecting element.  
Moreover, [InterDigital, ZTE] explicitly propose that the stochastic-based near-field channel modeling shall be considered to keep the consistency with the existing channel modeling methods of TR 38.901. While [NIVIDA] proposes that the deterministic ray tracing method shall be considered for the near-field channel modeling. 
From FL’s perspective, it seems reasonable to model the different properties of near- and far-field explicitly under the unified structure of the channel model. Additionally, for the discussion on the potential changes introduced for near-field model, the existing stochastic channel modeling in TR 38.901 should be adopted as baseline. Regarding whether and how the relevant changes can be applied for other approach, it can be discussed later. So, the following proposal is provided:
Proposal 1-2-6-1: For near-field channel model, a unified model to explicitly reflect the properties of near- and far-field under the structure of existing stochastic model TR 38.901 is considered.
· FFS: apply the details of model for other methodology
Companies are encouraged to share your views.
	Companies
	Comments and Views

	Lenovo
	Support. 

	Apple 
	Support

	LGE
	Support

	vivo 
	We are fine with the unified channel model for far- and near-field regions.

	MediaTek
	Support

	CEWiT
	Support

	CATT
	Support

	InterDigital
	Support

	Ericsson
	Same comment at for proposal 1-2-5-1. However, if the necessity of modeling non-planar wavefronts is established, then a method with the following properties should be considered:
· Utilize the current structure of 38.901 as far as possible
· Continuous behaviour with respect to the wavefront curvature, i.e. no “if near field (use one procedure) else (use another disjunct procedure)“

	Huawei, HiSilicon
	Support.

	Moderator
	It seems that majority prefer to have a unified model. But regarding the procedure, according to the companies’ view, even with the unified model, the channel realization (e.g., parameter or equation) may be different. Then, to reflect the situation, the following updated proposal is provided:
Updated Proposal 1-2-6-1: For near-field channel model, a unified model to explicitly reflect the properties of near- and far-field under the structure of existing stochastic model TR 38.901 is considered.
· FFS: The same or different implementation for channel realization

	Intel
	Support the updated proposal.

	Sharp
	Overall, the proposal is okay. However, it’s unclear what is “properties” of near-field and far field.

	Moderator
	After offline discussion, the following proposal is provided:
Updated Proposal 1-2-6-1: For near-field channel model, RAN1 strives to design a unified model to explicitly reflect the new properties of near- and existing properties of far-field under the structure of existing stochastic model TR 38.901.
· FFS: The same or different implementations, e.g., procedures/equations, are used for near- and far-field channel realization 



Additionally, according to companies’ views, following options are summarized regarding how to reflect the near-field propagation condition in the channel coefficient equation:
· Option-1: The components in the existing channel coefficient equation need to be updated and revised to capture the near-field propagation. More specifically, following components are highlighted based on companies’ views:
· The antenna gain component is related to the arrival angle and departure angle, which needs updates to reflect the element pair-wise angle variation [Huawei, ZTE, Intel, InterDigital, vivo, CATT, Apple, LGE].
· The steering vector which is used to reflect the phase change should be updated to reflect the non-linear phase shift among different antenna element pairs [Huawei, vivo, CATT, CEWIT, InterDigital].
· The non-linear delay variation among different antenna element pairs shall be reflected [InterDigital, LGE]. 
· The element-wise polarization loss shall be captured [vivo, ZTE, Samsung].
· The doppler component [Lenovo, ZTE] .
· Option-2: Additional matrix is added in the existing channel coefficient equation to reflect the phase and power variation of near-field propagation [BUPT, CMCC].
Besides, for the Option-1, [ZTE] further proposes that the orthogonality between channel parameters should be considered when generating the near-field channel coefficient.
Meanwhile, the updated channel coefficient procedure diagram is proposed by some companies, which are listed as following:
·  InterDigital:
	Step
	Processing block
	Expected Impact

	1
	Set scenario, network layout and antenna parameters
	Low: Restrict scenarios to Umi, Indoor, Indoor industrial

	2
	Assign propagation condition (NLOS/LOS)
	Low: Potential update of probabilities

	3
	Calculate pathloss
	Medium, if any 

	4
	Generate correlated LSP (DS, AS, SF, K)
	Low, if any

	5
	Generate (cluster) delays 
	High: Adapt delay generation mechanism of NF channel character. 

	6
	Generate cluster powers
	Medium: Potential update of parameters

	7
	Generate arrival & departure angles
	High: Adapt to spherical wave channel model

	8
	Perform random coupling of rays
	Low: Potential update of parameters

	9
	Generate XPRs
	Low, if any

	10
	Draw random initial phases
	Low, if any

	11
	Generate channel coefficients
	High, if any

	12
	Apply pathloss and shadowing 
	Low, if any


· vivo:
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·  CATT:
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· CEWIT:
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· BUPT,CMCC:
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· ZTE:
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From FL’s perspective, it seems more reasonable to update the relevant component as the element-wise parameter in existing equation. Regarding the proposed updates on the diagram, it can be considered for reference and detailed changes can be discussed later once the details of model are stable. 
Companies are encouraged to share your views regarding the above content if any.
	Companies
	Comments and Views

	Lenovo
	This seems premature at this time. This discussion can be postponed after the rest proposals have been discussed. 

	LGE
	Same view with Lenovo.

	vivo
	It can be discussed later.

	CEWiT
	We can discuss this later

	InterDigital
	We should postpone the discussion.

	Ericsson
	For non-planar wavefront modeling, it is probably possible to minimize the changes to these two:
•	A new step to generate a wavefront curvature per cluster
•	Modify the equations in step 11 to determine the per-element amplitude and phase

	Huawei, HiSilicon
	Can be discussed later.


1.3 Others
In addition, some proposal from individual company is also provided:
· [Qualcomm] proposes that the impact of spherical wavefront propagation needs to be assessed via simulations in the context of multi-user multiplexing and multi-layer transmissions for UEs in close proximity to a gNB with a large antenna array. And if simulation suggests that the impact is not significant, there may not be a strong necessity to model the spherical-wave propagation.
· [vivo] proposes that the spatial correlation of these random variables should be considered to ensure the spatial consistency of near-field channel modeling considering that there may have additional random variables introduced into the near-field channel modeling.
From FL’s perspective, companies are encouraged to share your views on the above issues:
	Companies
	Comments and Views

	Ericsson
	Fully agree with Qualcomm’s proposal above

	Keysight
	Support Qualcomm proposal


2. Views on Spatial non-stationarity
2.1 Assumption for the spatial non-stationarity modeling
2.1.1 Company view (Round-1)
According to the contributions, the following views are provided regarding the scenario and assumption for spatial non-stationarity:
· [ZTE]: Both the centralized antenna and distributed antenna should be considered when studying the spatial non-stationary, at least the UMi and Indoor scenarios should be considered when studying the spatial non-stationary.
· [CATT]: Prioritize UMi-street canyon, UMa, indoor-office, and indoor-factory scenarios in channel model adaptation/extension for 7-24GHz.
· [Qualcomm]: Decision on whether it is necessary to model spatial non-stationarity for FR3 channels is to be based on field measurements under realistic deployment scenarios. Considering large antenna arrays, outdoor deployments are prioritized for the study. If spatial non-stationarity is required to be modeled, use cluster visibility regions on the gNB side as a starting point. 
· [BUPT, CMCC]: In the outdoor scenario, spatial non-stationarity caused by obstacles (such as buildings and trees) can be observed.
In summary, companies show interest on UMi-street canyon, UMa, indoor-office, and indoor-factory scenarios, and centralized antenna and distributed antenna for the study of spatial non-stationarity. The following is proposed:
Proposal 1-1-1-1: The following scenarios defined in TR38.901 should be prioritized for the modeling of spatial non-stationarity
· UMi, UMa, Indoor office and Indoor factory
· FFS: RMa
	Companies
	Comments and Views

	Ericsson
	The second bullet should be updated to include also potential new scenarios such as suburban macro (SMa). Also, it is not yet decided if spatial non-stationarity needs to be modeled so the main sentence can be clarified
Proposal 1-1-1-1: The following scenarios defined in TR38.901 should be prioritized for studying need and potential methods for the modelling of spatial non-stationarity
· UMi, UMa, Indoor office and Indoor factory
· FFS: RMa and other new scenarios

	Moderator
	According to the inputs and progress made for near-field, the following updated proposal is provided:
Updated Proposal 2-1-1-1: The following scenarios defined in TR38.901 should be considered for studying/modelling of spatial non-stationarity
· UMi, UMa, Indoor office and Indoor factory
· FFS: RMa and other new scenarios


2.1.2 Company view (Round-2)
The following updated proposal can be considered:
Updated Proposal 2-1-1-1: The following scenarios defined in TR38.901 should be considered for studying/modelling of spatial non-stationarity
· UMi, UMa, Indoor office and Indoor factory
· FFS: RMa and other new scenarios
2.2 Details of spatial non-stationarity channel modeling
2.2.1 Methodology for the spatial non-stationarity channel modeling
2.2.1.1 Company View (Round-1)
According to contributions, the non-stationary modelling is to capture the power variation of certain path over the antenna element/pair, i.e., the cluster birth-death phenomenon, which is observed by [Intel, Huawei, ZTE, BUPT, CMCC]. Additionally, to model this feature, the following two issues are considered by companies:
· Aspect#1: How to determine the impacted element-pair wise link with birth-death phenomenon 
For this aspect, the reason that the birth-death phenomenon is experienced by some elements is that only partial of the rays in corresponding element-pair links are impacted by the object in propagation environment, i.e., blocked as shown in figure below. 
[image: SNS overview2(1)]
Then, to identify the impact region within the antenna array along with the association with certain rays, the following options are summarized for the methodology of modelling spatial non-stationarity:
· Option 1: Introducing the visible probability/region of each ray/cluster for set of antenna element
· [Huawei]: (1) Define a reference antenna element for each cluster, then for the target cluster, calculate the visible probability for each antenna element. (2) The modeling of visible probability should consider the distance between the cluster/UE and antenna array as well as the distance between the reference antenna element and the target antenna element. (3) For the invisible antenna element, calculate the power attenuation factor .
· [bookmark: _Ref163052198][vivo]: RAN1 studies a matrix with 0 or 1 of element to model the visibility of cluster or ray towards the entire array, to ensure the consistency, the concept of visibility region could be used to characterize the spatial non-stationarity property, in consideration of issues on visibility region shape/size and visibility distribution.
· [bookmark: _Ref163057843][CATT]: The visibility of clusters shall be considered for modelling spatial non-stationarity. The correlation of visibility of the same cluster between adjacent antennas/sub-arrays shall be considered for modelling spatial non-stationary.
· [CEWiT]: To account for the near field propagation and spatial non-stationarity, the concept of physical location of clusters needs to be modeled in 38.901.  Sub-array(s) physical location relative to the cluster(s) physical location is required to enable modeling of different PDPs as well as power variations for spatial non-stationarity.
· [LGE]: The channel model parameters can be generated for each visible region (VR) or subset of antenna elements.
· Option 2: Introducing the blockage impact on the link for each element-pair   
· [ZTE]: The blockage model B in TR 38.901 can be reused as baseline to emulate the blockage impact on each link. In this way, the consistency between clusters and the consistency between elements can be guaranteed when studying the spatial non-stationary model.
· [Lenovo]: To model the partial blockage effect, we can drop some blockers with limited size in the LOS or the NLOS path. Given the size and the position of a blocker, the set of TX-RX antenna pairs that it blocks can be determined from geometry. Partial blockage only needs to be modelled for UEs in the approximate nonlinear-phase area (the circle or sphere). As a statistical channel model, we need to study the distribution of such blockers, in terms of their positions relative to the BS large antenna array and their sizes.
· [Ericsson]: The existing model in TR 38.901 includes an optional blocking model. By specifying the size and position of the blocker with respect to the Tx or Rx, the attenuation of different paths can be calculated. It is possible that this blockage model can be adapted to large antenna arrays by accounting for the position of the blocker with respect to different elements in the antenna array. 
In addition, [LGE, MediaTeK, CATT, ZTE] emphasizes that the correlation among antenna elements and among clusters should be ensured when modelling the spatial non-stationarity. [LGE, MTK] propose that spatial consistency procedure in legacy specification can be studied to reflect the correlation of channel parameter for each spatial adjacent element within antenna array.
From FL’s perspective, the above two solutions can be considered as the starting point to determine the impacted antenna elements with birth-death path. 
Proposal 2-2-1: For the modelling of spatial non-stationarity, the following options can be considered to identify the impacted ray/cluster and element-pair link:
· Option 1: Introducing the visible probability/region of each ray/cluster for set of antenna element
· Option 2: Introducing the blockage impact on the link for each element-pair   
· Note: The consistency across antenna elements and across clusters should be guaranteed. 
Companies are encouraged to share your views.
	Companies
	Comments and Views

	Lenovo
	Proposal 2-2-1: We support Option-2. Note it naturally supports consistency between antenna elements (or element-pairs) once the size/position of the blocking objects are given. We think the birth-death effect itself may need further study, in particular the time scale of such birth-death effect in comparison with the time scale of transmission (slots or tens of slots).

	QC
	Can we first discuss criteria to introduce spatial non-stationarity? Any metrics or impact on system/link-level evaluation? Modeling aspects can wait. We seem to be jumping the gun here.
These aspects significantly increase system sim complexity. We should be mindful of when these changes apply and only make changes when necessary.

	Apple
	We prefer Option 1. 

	vivo 
	Support Option 1. By modeling the distance-dependent VR size, the VR method can be used to ensure the consistency of the near-field and far-field channel modeling.

	MediaTek
	We agree with Lenovo’s view and prefer Option-2. Regarding Option-1, further discussion about how to define visible probability/region is needed.

	BUPT
	We prefer Option 1. Some methods can be used to ensure consistency between array elements, such as Markov chains.

	CEWiT
	We prefer Option-1 and we believe we can come up with a probabilistic model similar to the existing distance dependent LOS/NLOS model to define visible probability/region.

	CATT
	Option 1.

	InterDigital
	Support FL proposal, and incline to support Option 1.

	Ericsson
	We foresee that both options can work but we also foresee option 1 to be more complicated as the existing form of the blockage model may be adequate. Optionally, as the blockage model only affects the amplitudes of the rays, we may also want to study whether the phase impact of blockage due to nearby objects needs to be considered.

	Huawei, HiSilicon
	Support FL proposal, and support Option 1.
Companies are encouraged to validate the parameters of the spatial non-stationarity model based on measurement results.

	Intel
	We can agree on further study of the two options for the small-scale channel parameter related to clusters/rays. The preference would go to Option 2 – blockage is one existing mechanism in 3GPP to model non-stationarity, and it may be reused.
At the same time, we don’t think it is clear whether the large-scale parameter variability should not be considered. We think further study and measurements may be needed to check/confirm LOS state, pathloss, shadowing variability among antenna element pairs.



· Aspect#2: How to reflect the birth-death phenomenon of each ray/cluster 
For this aspect, the target is to the reflect the changes of the parameter of the impacted ray/cluster in the corresponding link. According to the contribution, [Huawei, CATT, Apple, ZTE] propose that when the cluster is blocked or invisible to the antenna element, the power of cluster/ray should be updated with following options:
· Option 1: Reduced power [Huawei, CATT, Apple]
· [Huawei]: For the invisible antenna element, calculate the power attenuation factor 
· [CATT]: Generate the visibility region of the antenna array for each cluster in step-5. Generate the cluster power according to visible region and antenna/sub-array positions in step-6.
· [Apple]: To support spatial non-stationarity, in the step of “generate cluster power”, a cluster in near-field of base station has reduced cluster power.
· Option 2: Set to zero [ZTE]
· [ZTE]: If the sub-path intersects the screen in both top and side view, the cluster power  between element pair u-s is zero, and if the sub-path does not intersect the screen (in side view or top view or both view), the cluster power  between element pair u-s remains unchanged.
Additionally, [Intel] highlights that large-scale properties such as pathloss, shadowing, LOS/NLOS state and other may also vary between antenna elements of a relatively large gNB antenna on a gNB-UE link, 2D spatial random correlated process may be applied to LOS/NLOS state and shadowing per gNB-UE antenna element pair if these large-scale parameters are considered for non-stationarity modeling.
From FL’s perspective, the non-stationary is to describe the feature of small-scale parameter, i.e., power, instead of large-scale parameter. Then, the following proposal is provided. 
Proposal 2-2-2: For the modelling of spatial non-stationarity, the reduction of power for the impacted ray/cluster within the element-pair link should be considered.
· FFS: The value for power reduction
Companies are encouraged to share your views.
	Companies
	Comments and Views

	Lenovo
	We find Option-2 a special case of Option-2. More study is needed to know how to model the power reduction factor, or simply to model it as binary.   

	Apple
	We support the proposal.

	vivo 
	For the modelling of spatial non-stationarity, a matrix with 0 or 1 of element to model the power of cluster or ray within the element-pair link is enough.

	MediaTek
	In our view, if the blockage model on the link for each element-pair is introduced, power reduction can be naturally achieved by the blockage model.

	BUPT
	Agree. The reduction of power can be modeled based on the measurement data. The VR can use 0 or 1 to represent the reduction of power, or it can consider the intermediate state, represented by the number between 0 and 1. 

	CEWiT
	We prefer a binary model of blocked/non-blocked type for each path from each antenna element to the UE. And power reduction will me automatically taken care by the blocked paths.

	CATT
	Support. 

	InterDigital
	We prefer to postpone the discussion to after when we decided on one of the options in Proposal 2-2-1.

	Ericsson
	Support.

	Huawei, HiSilicon
	Support.

	Intel
	Power reduction should be considered.


2.2.2 Channel coefficient generation
2.2.2.1 Company View (Round-1)
To reflect the above consideration, the updated channel coefficient procedure diagram is proposed by some companies, which are listed as following:
· [ZTE]: The blockage model B in TR 38.901 can be reused to establish the spatial non-stationary model with the following step-wise channel coefficient generation procedure.
[image: SNS_flow]
· [Apple] To support spatial non-stationarity, in the step of “generate cluster power”, a cluster in near-field of base station has reduced cluster power.
· [CATT] Generate the visibility region of the antenna array for each cluster in step-5. Generate the cluster power according to visible region and antenna/sub-array positions in step-6.
[image: A black background with red text

Description automatically generated]
· [BUPT, CMCC]: Near-field propagation and spatial non-stationarity can be modeled as new characteristics. The near-field propagation and spatial non-stationary channel model is generated by adding spatial non-stationary parameters and near-field propagation parameters to the 3GPP standard channel model in TR 38.901. The near-field propagation and spatial non-stationary channel is:




where denotes the spatial non-stationary parameter matrix, represents element-wise product operation. is the near field propagation parameter matrix under spherical wave propagation,  is the 3GPP model channel coefficient in TR 38.901.
[image: ]

From FL’s perspective, companies’ views are different on how to change the steps of general procedure since the it’s related to the methodology as described previously. However, the general principle is similar, i.e. the channel generation procedure defined in clause 7.5 in TR 38.901 should be reused as much as possible. Regarding the proposed updates on the diagram, it can be considered for reference and detailed changes can be discussed later once the details of model is stable. 
Companies are encouraged to share your views regarding the above content if any.
	Companies
	Comments and Views

	Lenovo
	We think this discussion is premature. 

	vivo
	It can be discussed later.

	CEWiT
	We can discuss this later.

	CATT
	Agree with other comments that this can be de-prioritized for now.

	InterDigital
	To establish a framework, we suggest to have an agreement that says to re-use the existing 12-step procedure as a starting point.

	Ericsson
	We believe it is premature to conclude on this topic before conclusions on the basic set-up of non-stationarity modelling, such as proposal 2-2-1 has been discussed.

	Huawei, HiSilicon
	Can be discussed later.


3. Others
3.1 Updates/additional components of existing channel model
According to contributions, [Ericsson] makes the following proposals for updates on channel model from 7 GHz to 24 GHz.
· Add a suburban macro (SMa) scenario to the TR 38.901 channel model.
· Reduce the horizontal angular spread (ASD) of the UMa model.
· Introduce polarization power imbalance modeling.
Companies are invited to provide comments on the above proposals.
	Companies
	Comments and Views

	Lenovo
	We are fine with adding a SMa scenario to TR 38.901 provided sufficient measurement results are available to support it. 

	Ericsson
	Support adding SMa scenario to 38.901. 
It can be discussed further whether this addition should be handled in 9.8.1, 9.8.2, or both.


3.2 Cluster structure
According to contributions, the following views are provided regarding the cluster structure:
· [Keysight]: Revise the cluster structure by introducing non-equal gain sub-paths and possibly reducing the number of sub-paths. FFS whether the revised cluster structure applies only to 7-24 GHz or additional frequencies.
· [Ericsson]: Study whether the existing mechanisms for generating clusters and paths are inaccurate when simulating large antenna arrays
Companies are invited to provide comments on the above proposals.    
	Companies
	Comments and Views

	BUPT
	We support Keysight. The power of non-equal gain sub-paths can be distributed by the intra-cluster K-factor, as shown in [1]
[1] R1-2403280, “Discussion on channel model validation of TR38.901 for 7-24GHz,” BUPT, Spark NZ Ltd

	Ericsson
	Support to study, but it can discuss further whether this should be treated in 9.8.1, 9.8.2, or both.


3.3 Angle handling for MIMO simulation extension for CDL
[Intel] mentions that in RAN1 #114-bis and RAN1#115, the issue regarding the angle handling for MIMO simulation extension for CDL has been discussed, and the conclusion is to add a note that stated the computed angles may not result in desired values. However, [Intel] believes that three outlined CDL angle handling issues could be revisited as part of the channel modelling extension objective and suggest to consider correcting the issue for Rel-19.
	Agreed CR in RAN1#115
Note: The azimuth angles of should be wrapped around to be within [-180, 180] degrees.
Note: The resulting scaled ray angle may or may not achieve the desired angle mean and the desired rms angle spread.


Companies are invited to provide comments on the above view.
	Companies
	Comments and Views

	Intel
	As per discussion in RAN1#114-bis and RAN1#115, this issue needs to be considered in R19, and current agenda is suitable in our understanding.

	
	


4. Proposals for discussion

Updated Proposal 1-2-2-1: For the near-field channel model:
· The impact of the assumption of wavefront is only considered from the perspective of antenna array.
· The near field for each element within the antenna array is not considered in this SI. 

Updated Proposal 1-2-6-1: For near-field channel model, RAN1 strives to design a unified model to explicitly reflect the new properties of near- and existing properties of far-field under the structure of existing stochastic model TR 38.901.
· FFS: The same or different implementations, e.g., procedures/equations, are used for near- and far-field channel realization 

Updated Proposal 1-2-3-1: The near- or far-field condition should be studied for the direct path and non-direct paths between BS and UE.
· The near-/far-field condition for the direct path may be assessed by using the 3D BS-UE distance.
· FFS: The determination of near-/far-field condition for the non-direct paths
· [bookmark: _GoBack]Note-1: The direct path is modelled by the LoS ray in the TR 38.901.
· Note-2: The non-direct paths are modelled by the cluster/ray(s) in the TR 38.901.

Updated Proposal 1-2-5-2: For near-field channel, if necessary, to model the following antenna element-wise channel parameters of direct path between BS and UE, 
· Angular domain parameters (i.e., AoA, AoD, ZoA, ZoD), Delay, Phase, Doppler shift, Amplitude
· FFS: Impacts on the polarization
The following options are considered:
· Option-1: Determined by the locations of both TRP and UE.
· Option-2: Determined by the element locations of both TRP and UE


Updated Proposal 2-1-1-1: The following scenarios defined in TR38.901 should be considered for studying/modelling of spatial non-stationarity
· UMi, UMa, Indoor office and Indoor factory
· FFS: RMa and other new scenarios

Proposal 2-2-1: For the modelling of spatial non-stationarity, the following options can be considered to identify the impacted ray/cluster and element-pair link:
· Option 1: Introducing the visible probability/region of each ray/cluster for set of antenna element
· Option 2: Introducing the blockage impact on the link for each element-pair   
· Note: The consistency across antenna elements and across clusters should be guaranteed. 

5. Conclusion
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R1-2403066	Channel model adaptation/extension of TR38.901 for 7-24 GHz	CEWiT
R1-2403086	Views on Channel Model Adaption/Extension of TR 38.901 for 7-24 GHz	SHARP
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