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1	Introduction
A summary of the first round of email discussion on NR above 52.6GHz SI for Rel-17 that had been conducted in Q3/2019 was presented in RAN#85 [1]. As per discussion on the summary during RAN#85, the SI is expected to focus on waveform study for frequency ranges between 52.6GHz and 114.25GHz, where the existing waveforms will serve as the baseline, i.e., introduction of new waveform(s) should be well justified. 
This document is to collect additional inputs from companies, in particular, on SI scope and structure.      
Please note that deadline for the company input is 29th of Nov 2019. 

2		Discussion
2.1 SI Scope 
It is assumed that:
· The main focus of the SI is on the waveform for frequency ranges between 52.6GHz and 114.25GHz where the existing waveforms are the baseline, i.e., introduction of new waveform(s) should be well justified. 
· While all use cases identified in Rel-16 RAN SI [2] are considered, the waveform study primarily considers the following use cases at least for evaluation purpose: (i) IAB/backhaul, (ii) factory automation & industrial IoT, (iii) eMBB/data offloading, (iv) broadband distribution network.
· Some system design aspects need to be studied for a comprehensive waveform study, e.g., channelization, frame structure, beam operation, etc.

Companies are invited to comment on the above assumption on the SI scope.  

	Company
	Input on primary target use cases and deployments scenarios for Rel-17 SI

	InterDigital
	We generally agree with the scope and considered use cases, however, to facilitate the evaluation during the limited time of SI, from evaluation perspective it may be more efficient to group use cases (i) to (iv). For example, a common set of assumptions may be considered for cases (i) and (iv), while different sets may be considered for cases (ii) and (iii). 
The other alternative is to do some form of prioritization among the above use cases.
Multiple Access Scheme should also be considered as part of “system design aspect”. 

	TCL
	We agree with the primary focus of the scope, however we have concerns about the number and the variety of use cases and associated channel models to be considered in such a short study phase. At this stage it should be sufficient to do the evaluation on a restricted number of 2 typical use cases (e.g. as per IDC’s proposal) with 2 channel models.
Alternatively use cases can be prioritized, our preference would then be iii) as prio 1, ii) prio2 and iii) and iv) prio 3.

	Lenovo, Motorola Mobility
	- We agree that the introduction of new waveforms should be well justified for the frequency range between 52.6-114.25GHz. In fact, for 52.6-71GHz, there should be quite a strong motivation and significant performance gains to consider new waveforms in comparison to existing waveforms (including new numerologies)
- Generally, we are fine with the above use cases, although the high priority cases could be limited to IAB/backhaul, factory automation & industrial IoT, and broadband distribution network. Considering the time, eMBB/data offloading could be considered as one of the additional use cases in the later phase of the study.
- At least some of the key design aspects for comprehensive waveform study should include potential impacts on frame and channel structure, reference signal design, antenna configurations and beam operations.

	Ericsson
	Main focus should be on below 71 GHz. OFDM is the baseline for DL and a new waveform can only be introduced if OFDM has severe performance issues. The study should focus on extending FR2 design to support operation up to 71 GHz. 

	Huawei, HiSilicon
	[bookmark: OLE_LINK3]Realistically, the entire Rel-17 may be needed if the target is to conclude the waveform study with proper phasing involving RAN4 and RAN1 for the definition of the models and evaluation methodology to compare waveforms, evaluations of the waveform proposals in the targeted scenarios, and decisions on frequency range(s) for the selected waveform(s). This would most likely not leave enough time for channelization, frame structure, and beam operation design in Rel-17. It should be avoided to allocate a large amount of TU in RAN1 and RAN4 for the purpose to doing these system designs in parallel with the waveform study. The impact on channelization, frame structure, and beam operation can be considered without doing the detailed design of channelization, frame structure, and beam operation.

	Nokia, Nokia Shanghai Bell
	We generally agree with the main scope and prioritized use cases. As discussed more in detail in our response to the SI structure, in our opinion it is important to consider practical implementation aspects and performance evaluation methods already in the waveform studies for realistic evaluations and comparisons. 
Is the plan to study co-existence aspects already during the phase 1? It would be good to clarify this when discussing the structure of the study.

	Sony
	- We agree that the existing waveforms in Rel.15/16 can be assumed as the starting point. Depending on different frequency ranges from 52.6GHz to 114.25GHz, new numerologies (wider SCS) can be introduced. To include any new waveform other than the existing ones, we also agree the motivation should be clarified meanwhile strong performance gain should be observed. 
- For the prioritized use cases, i.e. from use case (i) to (iv), we hope the selected waveforms can also apply to other use cases, e.g. short-range high-data rate D2D communications, or sidelink for non-V2X scenario.

	NTT DOCOMO
	We are fine to focus on the waveform for above 52.6 GHz in this SI. One of the important scopes of this SI would be to identify appropriate models for above 52.6 GHz evaluation such as PA model and PN model. The evaluation methodology and assumptions for the prioritized use cases should be further studied and clarified within the scope of this SI. Although some system design aspects need to be considered in this SI as described, it is mainly for waveform study e.g., analysis on the impact of a candidate waveform to system design, rather than the system design study itself.

	vivo
	On the primary use cases for evaluation, we think current (iii) eMBB/data offloading and (iv) broadband distribution network share a lot of similarities for evaluation purpose. Given this potential Rel-17 SI would likely be the base for all future deployment usages, we’d like to propose to include short range D2D communications as the fourth primary use case at least for evaluation purpose in Rel-17.

	Charter Communications
	The listed use cases are sufficient for analysis, but to facilitate any evaluations a higher-level grouping may be desirable, for e.g., outdoor versus indoor scenarios. Once a common set of assumptions have been agreed to, for example, for an outdoor scenario, then use case-specific modeling assumptions such as coverage or latency can be further introduced. 
The full suite of system design aspects should be included in the waveform study, including impact of RF impairments and components. Fair coexistence with other technologies (e.g., 802.11ad/ay) in relevant portions of the frequency range under consideration should also be a part of the SI scope.

	MediaTek
	We agree that the study of waveforms for frequency ranges between 52.6GHz and 114.25GHz could first focus on the 4 use cases listed above.
Other design aspects for a comprehensive waveform study should include: Reference signal design, channelization, frame structure, numerologies, and beam operations. 

	Sharp
	We agree with the main scope and prioritized use cases, and we are fine with the use cases i) – iv).
From evaluation point of view, the evaluation work load should be minimized by grouping use cases.

	Intel
	We agree with the main scope and prioritized use cases. We also concur with Nokia that practical implementation aspects shall be well taken into account in the waveform study.


	CATT
	We agreed with the main scope of study and the principle of introducing new waveform needing to be justified with substantial gain.  We need to identify the performance matrix for the evaluation.

	Samsung
	We also generally agree with most of the comments. Among them, evaluation through realistic model that many companies mentioned about should be important. In addition, both the approach through scaled numerology and the approach to introducing a new waveform must be considered together in 52.6 - 114.25 GHz frequency range and it is necessary to see in SI which of the two methods is suitable.

	ZTE
	We should mainly focus on the feasibility study of waveform.
We share similar view with Huawei and NTT on system design aspects. It should be avoided to perform detailed design of channelization, frame structure, beam operation in parallel with waveform study. 
The study on evaluation methodologies including channel model, PN model, baseline/reference PA models, EVM model, etc. can be performed in parallel with the waveform study.

	AT&T
	In our view, the main focus should be on 52.6-71 GHz and beyond 52.6 GHz should be a secondary focus. Both frequency ranges should be addressed in Rel. 17, however, we expect normative work in Rel. 17 only for frequencies below 71 GHz. As further detailed in the next section, our preference is to have a clear demarcation between frequencies below and above 71 GHz. A complete and standardized 3GPP solution for frequencies up to 71 GHz should be of highest priority, whereas a decision on a waveform for frequencies beyond that merely lays the ground work for the system design that a new waveform necessitates. So the ultimate goal in Rel. 17 for frequencies above and below 71 GHz is rather different which is currently not adequately reflected in the first bullet. Specifically, there should not be one frequency range from 52.6 to 114.25 GHz but two. Only after existing waveforms are deemed infeasible for frequencies between 52.6 and 71 GHz should 3GPP discuss a single FR from 52.6 – 114.25 GHz. 



2.2 SI structure
Taking into account an early market demand for unlicensed bands around 60-70GHz, the SI is to be phased as follows:

· Phase 1: For the 1st two quarters, the SI focuses on feasibility of the existing waveforms with new numerologies (i.e., wider sub-carrier spacing) to operate in unlicensed bands up to 71GHz.
· Phase 2: Then, the SI studies more optimized waveforms, not limited to existing waveforms, for frequency ranges between 52.6GHz and 114.25GHz. The study outcome is expected to include a conclusion on whether a potentially new waveform(s) is to be applied to frequency ranges between 52.6GHz and 71GHz as well.

Companies are invited to comment on the above assumption on the SI scope.

	Company
	Input on primary target use cases and deployments scenarios for Rel-17 SI

	InterDigital
	Since the main focus of the study is on the waveform, the very first step of Phase 1 should be agreeing and defining the following;
· evaluation methodology, i.e., system and/or link simulations
· evaluation assumptions and parameters,
· related channel models for each use case,
· The SI should include calibration of the LoS channel models, as these channels were not calibrated in earlier 3GPP studies (e.g. the Rel-14 SI.)  
· accurate RF models for power amplifier non-linearity as well as oscillator phase noise, 
· Antenna types and configurations
· relevant metrics and KPI for each use case (non-linearity metrics, spectrum containment metrics, phase-noise robustness metrics)

	TCL
	In phase 1 we must first agree on simulation assumptions, models and evaluation criteria. Agreed RF and channel models must cover the entire band (52.6GHz to 114.25GHz).

	Lenovo, Motorola Mobility
	Phase 1 should start with agreements on the targeted KPIs and simulation assumptions (at least for the high priority usecases). This also requires accurate RF and channel models at high frequencies and large bandwidth. RAN4 should be involved in this study.
Although, we do realize the market demand for unlicensed bands around 60-70GHz frequency band, we don’t see a reason to limit the phase 1 study for new numerologies with existing waveforms only for unlicensed bands. Possible modification to the text for phase 1 scope could be as follows:
· Phase 1: For the 1st two quarters, the SI focuses on feasibility of the existing waveforms with new numerologies (i.e., wider sub-carrier spacing).
Furthermore, phase 1 could possibly include the start of the study of optimized waveforms for 71-114.25GHz in addition to the above phase 1 scope, especially if phase 1 is expected to go beyond 2 quarters. Then phase 2 can continue with the studies and further consider new waveforms for 52.6-71GHz, if the outcome of phase 1 suggests so.


	Ericsson
	A short first phase is used to verify OFDM (DL) and OFDM/DFTS-OFDM (UL) support operation between 52.6 and 71 GHz. The majority of the time should be spent on identifying and making necessary adjustments to FR2 to enable operation up to 71 GHz.

	Huawei, HiSilicon
	The study should not be restricted to the unlicensed case, since some bands below 71 GHz may be licensed. In our understanding, the same evaluation methodology would apply to both licensed and unlicensed bands, so this would not require further efforts compared to limiting phase 1 to the unlicensed case. Or is it proposed to study the waveform directly in the context of coexistence with other systems that can operate in 60 GHz unlicensed spectrum, i.e. to include the coexistence study in phase 1?

Even for phase 1, as emphasized by InterDigital’s response, evaluation of existing waveform should be made based on realistic RF models, including the development of proper models (phase noise, PA, antennas) by RAN4.

	Nokia, Nokia Shanghai Bell
	Both in the phase 1 and phase 2 it is important to evaluate achievable output power and resistance against phase noise using realistic RF impairments like practical PA and phase noise models and considering unwanted emissions (ACLR, out-of-band, in-band) and signal quality (EVM). In this way it is possible to evaluate practical performance and necessary constraints. For instance, one area to study is operations with different bandwidth options and related constraints.
Especially in the phase 1 for evaluating feasibility of extending Rel-16 physical layer design for frequencies up to 71 GHz it is important to understand what constraints and updates are needed for Rel-16 FR2. 
In our view the following metrics should be used in the evaluations both for the phase 1 and phase 2;
· For achievable output power, use RAN4-type MPR analysis with realistic RF impairment and PA models for DL and UL
· For demodulation performance, use RAN4-type demodulation analysis with realistic impairments including phase noise modelling and channel models
· Link budget = Achievable output power – demodulation performance
· Spectral efficiency
· The complexity for both modulation and demodulation
For the good progress of the actual studies we see it important to list this type of details already in the study item objectives.

	Sony
	- Regarding the market demand for 60GHz-70GHz unlicensed band, we share the same view that we shall study the existing waveform (with both existing and wider SCS) first. However, it seems that the results of Phase 1 can also apply to licensed band as well between 52.6GHz and 71GHz. Therefore, unified waveform solution is expected in the frequency range between 52.6GHz and 71GHz no matter whether it is unlicensed or licensed band.

	NTT DOCOMO
	We are basically fine with the proposed SI structure. 
In phase 1, in order to conclude the feasibility of the existing waveforms with appropriate numerologies based on evaluation results, it is necessary to define appropriate set of evaluation assumptions/methodologies (including PA/PN models) within the first quarter. If the feasibility of the existing waveforms with new numerologies for 52.6-71 GHz is clearly confirmed in phase 1, it is possible to focus only on 71-114.25 GHz for optimized waveform study so that we will not have two different designs for the same use case to avoid market fragmentation. For this case, the study outcome is also expected to include a conclusion on whether new waveforms should be applied on 71-114.25 GHz.

	vivo
	We support the proposed two phase SI.

Given the first phase is for unlicensed bands around 60 to 70 GHz, it is proposed to take all the regulatory requirements (e.g., maximum EIRP) surveyed in TR 38.807 as the starting point for the feasibility study.

Furthermore, as the base for the whole waveform SI, we think the evaluation methodology including modeling for component impairments and/or implementation limitations at both transmitter and receiver side should be studied/completed in detail during phase 1 to be used for phase 2 when necessary.   

	Charter Communications
	In our opinion, starting the SI with the proposed Phase 2 is a more robust approach to help determine whether a single new waveform is applicable to the entire frequency range considered in the SI.

	MediaTek
	- To evaluate the waveforms, we should first establish the corresponding evaluation assumptions, channel models, RF and power amplifier models, and other relevant parameters and configurations. Also, the KPIs used to evaluate each waveform candidate should also be specified in phase 1.
- New/Optimized waveform should be studied in parallel to existing waveform with new numerologies, starting from phase 1. Based on the result of the study, we could then decide which waveform(s) should be supported in each corresponding frequency band. 

	Sharp
	To evaluate waveform including new waveform as well as NR waveform, we prefer to define
· Evaluation methodology (channel model, link/system level evaluation assumptions)
· Phase noise model
· PA model
· KPI
Our preference is to first evaluate existing waveform, i.e. OFDM and DFT-S-OFDM to identify whether there is severe performance issue.

	Intel
	First of all, we support the proposed two phase approach. 
We agree that the waveform study up to 71GHz shouldn’t be limited to unlicensed bands, but can be applied to licensed bands as well.
We also agree with the comments from a few companies that the 1st phase should start from development of evaluation methodology (including KPIs) taking into account the entire frequency ranges between 52.6GHz and 114.25GHz, in particular, including considerations on practical constraints with heavy RAN4 involvement, as elaborated by Nokia.
In our view, the waveform study may continue in Rel-18, which needs to be taken into account in planning the entire waveform study.  

	CATT
	The evaluation methodology and performance matrix should be well defined in the 1st phase for 52.6GHz to 114.25GHz.  The modeling of transmitter and receiver impairment should be included in the evaluation methodology.   We could focus on the waveform study and the associated system impact up to 71 GHz in the first phase.   

	Samsung
	We believe that studies in both unlicensed and licensed spectrum are important. Although some understanding of the unlicensed spectrum is first studied by market demand, we believe that common simulation assumptions and parameters for the study from 52.6 GHz to 114.25 GHz should be determined first, as part of early phase 1. In addition, we believe that the study of phase 2 is possible regardless of the progression of phase 1. Lastly, if a new waveform is introduced in phase 2, it should be applicable regardless of the spectrum type.

	ZTE
	For phase 2, proper and careful study is needed. So, it is possible that the study can be postponed or extended to Rel-18 and the conclusion of new waveform can be delayed to Rel-18 due to the limitation of TUs in Rel-17.
The waveform candidates for phase 2 should be left open to the study. Meanwhile, whether the new waveform(s) for the above frequency ranges can also be applied to frequency ranges between 52.6GHz and 71GHz can be studied and decided.
The study on evaluation methodologies also should include EVM model. Based on the EVM model, the available highest modulation order should be decided to decide peak data rate for beyond 52.6G.

	AT&T
	We don’t see the need to include “The study outcome is expected to include a conclusion on whether a potentially new waveform(s) is to be applied to frequency ranges between 52.6GHz and 71GHz as well” in the scope of phase 2. In our view, this is a natural and implicit outcome of phase 1. If existing waveforms are deemed feasible, there is by definition no need to introduce a secondary waveform for the same frequency range. In our view, the waveform decision for 52.6-71 GHz should be binary, either in favor of an existing or new waveform, taking all applicable KPIs into account, and 3GPP should not risk market fragmentation by introducing concurrent waveforms for the same spectrum. Hence, it is unnecessary to include the FR between 52.6-71 GHz into phase 2. Rather, 71 GHz can be a clear demarcation between phase 1 and 2 such that normative work on 52.6-71 GHz can progress independently and in parallel of any further studies for beyond 71 GHz. 




2.3 Other comments
Companies can provide additional comments here, if not covered by previous subsections.

	Company
	Other comments

	Charter Communications
	Channel access-related studies for the 60-71 GHz unlicensed band should be kept within the scope of this SI, as opposed to a separate NR-U enhancement WI in Rel-17.

	MediaTek
	If there is no a dedicated NR-U WI in Rel-17, topics related to NR-U operation in the 60GHz unlicensed band, particularly channel access and co-existence, should be studied in this SI.

	ZTE
	 This SI should be carefully planned with the potential 60GHz NR-U WI.  It would be desirable to avoid or minimize any time overlapping between this SI and the 60GHz WI.  

	AT&T
	We prefer a dedicated NR-U WID that encompasses channel access enhancements for both FR1 and FR2. This WID can be limited to waveform aspects only, considering the frequencies at hand are not exclusively unlicensed depending on geographic region. 



3	Summary of Discussion 
SI scope
· Most companies agree that the main focus of the SI is on the waveform for frequencies between 52.6GHz and 114.25GHz where the existing waveforms are the baseline, i.e., introduction of new waveform(s) should be well justified. 
· Most companies agree that while all use cases identified in Rel-16 RAN SI [2] are considered, the waveform study primarily considers the following use cases at least for evaluation purpose: (i) IAB/backhaul, (ii) factory automation & industrial IoT, (iii) eMBB/data offloading, (iv) broadband distribution network. 
· Some companies commented that the four use cases can be grouped into two or three for evaluation purpose, e.g., in terms of channel model. (moderator’s comment: grouping can be discussed during the study when developing evaluation methodology).
· Many companies emphasized the importance of realistic evaluations and comparison among candidate waveforms through consideration of practical implementation aspects, e.g., realistic models for phase noise, power amplifier, EVM, etc.    
· Some companies emphasized that for a comprehensive waveform study, some of critical system design aspects needs to be studied together, e.g., channelization, frame structure, initial access, physical channels/signals, MIMO, beam operation, etc.

SI structure
· Most companies agree with the following two phase approach.
· Phase 1: For the 1st two quarters, the SI focuses on feasibility of the existing waveforms with new numerologies (i.e., wider sub-carrier spacing) to operate in frequency regime between 52.6GHz and 71GHz. This will help to address imminent commercial opportunities for the frequency regime.   
· Phase 2: The SI studies more optimized waveforms, not limited to existing waveforms, for frequency ranges between 52.6GHz and 114.25GHz.
· Some companies commented that Phase 2 can be extended to Rel-18 for a comprehensive study. 
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Annex: 1st Round Email Discussion Summary 		(Presented at RAN#85)  
(1) Primary target use cases: Should Rel-17 consider all use cases and deployment scenarios identified under the RAN Plenary SI, or should it focus on a subset of them during the Rel-17 study, and if so, what are the primary target use cases and deployment scenarios for the Rel-17?
· Summary of inputs from companies
· In total, 20 companies presented their views. 
· 16 companies mentioned that some prioritization would be beneficial to make the most efficient use of the limited WG resources, i.e., TUs, although all uses cases identified in the RANP SI [2] are relevant. To be more specific, a high priority should be given to:  
· IAB/backhaul by 10 companies
· Factory automation & Industrial IoT by 10 companies
· eMBB/Data Offloading by 8 companies
· Broadband distribution network by 5 companies
· ITS/V2X by 5 companies
· Accurate positioning by 3 companies 
· Short range D2D communications by 3 companies
· Licensed operations by 2 companies
· Both licensed and unlicensed by 2 companies
· AR/VR by 1 companies
· indoor-to-indoor and outdoor-to-outdoor scenarios by 1 company
· [bookmark: _GoBack]2 companies mentioned that prioritization can be done during the study item
· Proposed Way Forward by email moderator 
· Although all use cases identified in Rel-16 RAN SI [2] are relevant to the study, the SI primarily considers (i) IAB/backhaul, (ii) factory automation & industrial IoT, (iii) eMBB/data offloading, (iv) broadband distribution network, for evaluation methodology including KPIs as well as for study on specification impacts depending on conclusion of the SI scope, e.g., channelization, frame structure, physical channel & signals, MIMO & beam management, etc. It is clarified that all uses cases identified in Rel-16 RAN SI should be taken into account in waveform study and selection. 
(2) Study scope: What is the scope of the Rel-17 study that may include all or some of evaluation methodology, waveform(s) & applicable frequency ranges, channelization, physical channels/signals, frame structure, beam management, operations in unlicensed spectrum, etc.?
· Summary of inputs from companies
· In total, 20 companies presented their views and proposed the following objectives. 
· Waveform (including numerology) by 18 companies.
· Feasibility of existing waveforms with scaled numerology by 3 companies. 
· Moderator’s note: Moderator’s understanding is that feasibility study of existing waveforms with scaled numerology is common assumption although it was not explicitly mentioned by other companies.      
· Channelization by 12 companies
· Physical channel & signals by 11 companies
· MIMO & beam management by 9 companies
· Evaluation methodology by 8 companies
· Frame structure by 7 companies
· Channel access by 3 companies
· Tx Power & Antenna configuration by 1 company
  
· Proposed Way Forward by email moderator 
· The SI studies the following aspects:
· Identification of KPIs, Tx Power, Antenna configurations potentially different for different target use cases at least for evaluation
· Evaluation methodology considering practical impairments
· Channelization 
· Waveform including feasibility of Rel-15 waveforms with scaled numerology
· Frame structure      
· Physical channels & signals 
· MIMO & beam management 

(3) Structure of the Study: How to structure the 15-month Rel-17 study, including the cut off point for waveform decision (e.g., waveform decision after 6/9/12/15 months)?
· Observations
· In total, 20 companies presented their views. 
· 15 companies mentioned the following 2 (or 3) Phase Approach. 
· Phase 1 (9-12 months): 
· Evaluation methodology 
· Prioritization of uses cases for the first 3 months (by 1 company)
· Waveform evaluation & selection (main focus of Phase 1)
· Study specification impact of channelization, frame structure, Physical channel & signals, MIMO & beam management, etc.  
· Phase 2 
· Continue to study specification impact from other objectives such as channelization, frame structure, Physical channel & signals, MIMO & beam management, etc.
· 3 companies mentioned only waveform study for various use cases in Rel-17.
· 1 company mentioned that scoping depending on conclusion, where part 1 (6 months) determines feasibility of existing waveform in 60GHz frequency band, and part 2 (9 months) depending on positive application or not continue normative work for 60 GHz including unlicensed aspects or continue waveform study targeting 52.6GHz to 114.25 GHz.
· 1 company mentioned that initial focus of the study should be on 60 GHz and the possibility of a work item in Rel-17 depends on the study outcome. 
· Proposed Way Forward by email moderator 
· The study is structured as follows.
· Phase 1 (9 or 12 months, TBD in the second phase of email discussion): 
· Evaluation methodology including identification of KPIs and antenna configuration.
· Waveform evaluation and selection (a key goal of Phase 1)
· Study system design aspects such as channelization, frame structure, physical channels & signals, MIMO & beam management, and their specification impact.  
· Phase 2 (3-6 months, TBD)
· Continue to study system design aspects and their specification impact.
(4) Waveform Candidates: Do the candidate waveforms for the Rel-17 study need to be defined in the SID for approval in Dec/19 and the Rel-17 study should focus on the candidates? If yes, what are the candidate waveforms defined in the SID?
· Observations
· In total, 20 companies presented their views. 
· 16 companies mentioned that Rel-15 waveforms potentially with scaled numerologies should be the baseline at least for evaluation purpose and other candidates are left to the SI. 
· Among them, 2 companies consider CP-OFDM as baseline.  
· 2 company proposed three options: Rel-15 waveforms with scaled numerology; DFT-s-OFDM for DL/UL; Other single carrier candidates
· 1 company proposed three options: Rel-15 with scaled numerology; DFT-S-OFDM for DL and UL; Filtered DFT-S-OFDM enabling Tx/Rx implementations without FFT/DFTs

· Proposed Way Forward by email moderator 
· Rel-15 waveforms potentially with scaled numerologies are the baseline and identification of additional candidate waveforms to be studied is left to the SI.   

(5) Other comments: Companies can provide additional comments here, if not covered by previous subsections.
· Observations
· 1 company reiterated the importance of specification and implementation impacts esp. for 60GHz band which is the first band not covered in the current NR FRs
· 1 company mentioned that Rel-17 SI needs to consider potential (forward) compatibility for supporting future V2X sidelink deployments/operations in the study scope in terms of signal waveform and channel structure designed for Uu link which has been referred in designing sidelink.
· 1 company mentioned that introducing a new waveform, will lead to significant work for RAN1, limiting the time units available for other work items. In addition, no proper evaluation of new waveforms can be done without heavy involvement from RAN4

· Proposed Way Forward by email moderator 
· It can be further discussed whether/how to develop specifications for 60 GHz band in Rel-17. 
· Rel-17 SI needs to consider potential (forward) compatibility for supporting future V2X sidelink deployments/operations in the study scope in terms of signal waveform and channel structure designed for Uu link which has been referred in designing sidelink.
· RAN4 should be heavily involved in waveform study in addition to RAN1

