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1 Background
The latest study on 6G radio includes the following objective related to NTN:
	· Single technology framework based on a stand-alone architecture (Note1) to support the agreed existing and new services, and to satisfy the usage scenarios, requirements, deployment scenarios and design principles with acceptable performance/complexity trade-off, as determined by the RAN requirements in [RP-250810] and [TR38.914], including: [RAN1], [RAN2], [RAN3], [RAN4]
a) Ensuring appropriate set of functionalities, minimize the adoption of multiple options for the same functionality, avoid excessive configurations, excessive UE capabilities and UE capabilities reporting.
b) Energy efficiency and energy saving: both for network and device.
c) Enhanced spectral efficiency. 
d) Enhanced overall coverage, focus on cell-edge performance and UL coverage.
e) Wider channel bandwidth (at least 200MHz) support for 6G deployments at least above 2 GHz, around 7 GHz.
f) Re-use of existing 5G mid-band (~3.5GHz) site grid for 6G deployments in at least around 7 GHz and targeting comparable coverage to 5G mid-band.
g) Target scalable and forward compatible design for diverse device types.
h) Improved spectrum utilization and operations taking into account diverse spectrum allocations.
i) Aim at using common 6G Radio design, which meets mobile broadband service requirements as high priority, to also meet vertical needs.
j) Aim at a harmonized 6G Radio design for TN and NTN, including their integration.
k) System simplification, including reducing configuration complexity, enabling more efficient Cell/UE management, etc.



In RAN1#122, the following agreement reached: 
	Agreement
For harmonized 6GR design for TN and NTN, RAN1 studies to identify the technical aspects affected by NTN characteristics, as well as lessons learned from NR/IoT NTN.



Additionally, in RAN1#122bis the following was agreed regarding NTN aspects:
	Agreement
· The aspects to consider for supporting NTN include, but not limited to
· Initial access, including cell search and SSB periodicity
· Coverage
· Duplexing
· Capacity
· Signalling overhead
· GNSS-less/resilient/based operation
· Large/varying doppler and propagation delay
· Beamforming / beam management / beam hopping





2 Plan for this meeting
For RAN1#124, RAN1 should progress on the following:
1) Evaluation assumptions for NTN: agree at least what combinations of orbits / frequencies we will evaluate and, additionally, how to proceed with the link budget template. Initial discussion on some parameters (e.g. satellite parameters) if time allows.

2) Initial agreements on aspects that seem to have consensus to be discussed in NTN agenda item, including assumptions related to GNSS / pre-compensation.

3) Converge on a set of issues to discuss in later meetings. This includes not only what aspects for 6G NTN will be studied, but also on what issues should be “harmonized” between TN and NTN and therefore treated in the corresponding agenda item.

3 General principles 
3.1 Input from companies

	Nokia
	Proposal 2: The 6GR system shall support NTN operation from day one.
Proposal 4: Features like "Network verified UE location" should only be considered for NTN operation in 6GR systems if there is general support for making the feature accurate, trustworthy and having mandatory support from UE side.
Proposal 5: NTN operation in 6GR system shall strive for maximum similarity to the 6GR TN system.
Proposal 6: NTN in 6GR system shall strive for only introducing NTN specific features when strictly needed (for instance for UE autonomous pre-compensation of time/Doppler offsets).
Proposal 7: Any enhancement that originates from NTN specific requirements such as timing uncertainty, Doppler offsets, reduced link budget, limited TRP availability (due to sparse satellite deployment), large round trip time, etc, shall be incorporated in the general 6GR design.


	OPPO
	Proposal 1: 6GR NTN should be supported from day-1.
Proposal 4: A common framework including the following aspects could be considered for NTN and TN harmonized design:
· Fundamental physical layer parameters. 
· Basic physical layer channel/signal design. 
· Basic physical layer procedures.

	Thales
	NTN-related technical considerations should be addressed early in the 6G study, including in waveform design, frame structure, channel coding, MCS, AI/ML, and evaluation assumptions. The following aspects should be considered in the design of 6GR radio interface:
· Challenges inherent to NTN radio links such as like high Doppler shifts, large and variable round-trip times (RTT), and low signal-to-noise ratios (SNRs).
· Compatibility with diverse satellite orbits, such as Very LEO, LEO, MEO, and GEO


	Tejas Networks
	Proposal 1: RAN1 shall support basic services (voice and SMS) for all device types and enhanced eMBB services for handheld and VSAT devices.
Proposal 2: RAN1 should adopt a harmonized design framework for 6G that supports the basic NTN features within a unified system architecture applicable to both TN and NTN.

	CATT
	Proposal 3：6G NTN should inherit basic functionalities of 5G NTN and consider potential enhancements on this basis.

	Vivo
	Error: Reference source not found
Error: Reference source not found

	InterDigital
	Proposal 1: 6GR supports all necessary NR-NTN features as a starting point for NTN operation toward a harmonized TN/NTN design.
Proposal 2: Study new features and/or deployment scenarios beyond NR-NTN operation in 6GR only with clear commercial demand. 
Proposal 3: 6GR targets a harmonized design for TN and GNSS based NTN operation

	Samsung
	Proposal 1: Deprioritize the study of specific NR NTN-to-6GR NTN migration scenarios. The migration path shall follow the general principles of TN migration to focus resources on a clean, efficient 6GR design.
Proposal 2: Consider a strict commercial motivation filter for 6GR NTN features. Proposals for new NTN-only use cases or operational scenarios must be accompanied by evidence of clear commercial demand or field-verified pain points.
Proposal 3: Consider a "Mass Market Priority" design principle for 6GR NTN. Design optimizations shall prioritize LEO and Handheld (i.e., Smartphone).
Proposal 5: Study a Unified Signaling Framework for Initial Access that consolidates configuration parameters into a single container while maintaining dynamic network control. Furthermore, mandate baseline UE support for the entire repetition chain (Msg1 through Msg4 PUCCH) to eliminate capability fragmentation and ensure predictable network operation.
Proposal 6: Consider the "TN Priority" design principle. Common design elements must be optimized for TN performance first. NTN support shall be achieved via parameterization of the common design or isolated add-ons, ensuring that TN performance is never compromised.


	Amazon
	Proposal-1: A harmonized 6G TN-NTN design should support both TN and NTN in a GNSS-less environment. 
Proposal-2: 6G UE should have mandatory support for the basic communication features of both TN and NTN deployments. 
Proposal-3: Seamless deployment of TN and NTN coverage (including mobility + multi-connectivity) must be supported by 6G. 

	Xiaomi
	Proposal 6: Consider new services and scenarios for 6GR NTN coverage evaluations. 
· e.g., new services (video call), NLOS scenarios, VLEO-300 with 30 degrees, new carrier frequencies (Ku band), and etc.

	Ericsson
	Proposal 2	RAN1 strives for a common 6GR design of TN and NTN, the downlink aspects of 6GR NTN should follow the TN procedures to be defined for cell search (a.k.a. initial access), including sync-raster design, the time-frequency structure of SS/PBCH or equivalent in 6GR, its acquisition and periodicity(ies) e.g., 160 ms periodicity. Then, in general any DL physical channel and signal should be designed to support both TN and NTN unless there is a technical reason not to do so.
Proposal 3	RAN1 strives for a common 6GR design of TN and NTN, the uplink aspects, in general any UL physical channel and signal should be designed to support both TN and NTN unless there is a technical reason not to do so.

	Docomo
	Proposal 1:
· For 6GR NTN, consider the following lessons from 5G NTN.
· It is important to introduce NTN features from 6G Day1 with unified design between TN and NTN.
· Higher data rate should be aimed for meaningful role in 6G cellular NW.


	Vivo
	Proposal 2: RAN1 should study how to support a common framework for TN and NTN operation to achieve harmonization of TN and NTN.
Proposal 3: Clarify if the agreements made in other agenda are directly applicable for NTN.



3.2 Summary

TN/NTN Harmonization: There is strong consensus across companies (Nokia, OPPO, Docomo, Tejas Networks, Vivo, InterDigital, Ericsson, Panasonic, ETRI, Thales) that 6GR should support NTN with maximum harmonization between TN and NTN. Companies emphasize a unified design framework covering fundamental physical layer parameters, channel/signal design, and basic procedures. The principle is to introduce NTN-specific features only when strictly necessary (Nokia, Ericsson), with common design elements optimized for TN performance first (Samsung's "TN Priority" principle). Several companies (CATT, InterDigital, Panasonic, LG) advocate inheriting basic 5G NTN functionalities as a starting point.
3.3 Discussion

Based on the input to this meeting (not only on the proposals for this section, but in general), it would be good for the group to agree on what aspects should be discussed in this agenda item vs general agenda item, and what aspects should be discussed in a different agenda item. Although there is a general desire to harmonize TN and NTN specifications, there seems to be disagreement on what features will be discussed under the NTN agenda item. Feature lead brings the following proposal:
****[HIGH]Proposal 3-1: As a general principle, RAN1 strives for maximum commonality between TN and NTN
· [bookmark: OLE_LINK1]NTN specific features are introduced only when necessary.
	Company
	Input

	MTK
	Support

	CATT
	In general, we support it.  But in study phase, we tend to suggest opening the door for any potential enhancements. If it is justified, it can be introduced when going to WI phase.
Hence, we suggest a bit further refinement for original wording as:
 As a general principle, RAN1 strives for maximum commonality between TN and NTN
· Potential NTN enhancements can be studied to investigate their pros and cons.
· NTN specific features are introduced only when necessary.


	Samsung
	Main bullet is okay. We suggest to remove sub-bullet since it has no information. Without having this sub-bullet, we can discuss NTN-specific feature considering various aspects (feasibility, motivation, use case, address real pain points). 

	ESA
	Support. Maximize the commonality between TN and NTN access.

	Ericsson
	We support Proposal 3-1.

	CMCC1
	Support the main bullet. The 1st bullet may not be necessary.

	Panasonic
	Support.

	China Telecom
	We support this proposal in principle. In our view, any NTN-specific features and potential enhancements can be studied during SI phase to clarify their impacts on both TN and NTN, thereby determining whether to introduce these features.

	Spreadtrum
	Support.

	LGE
	We are supportive with the main bullet. We can further study any NTN-specific features considering its necessity and the benefits. 

	TCL
	Support.

	Apple
	Support

	Qualcomm
	Agree, we would be OK with some of the proposed rewording.

	ETRI
	Support. Fine with the CATT’s version.

	InterDigital
	We support the FL proposal.

	Lenovo
	We are generally fine with the principle, and we prefer CATT’s version by preferring that NTN specific features can also be discussed. Meanwhile, we also agree with the moderator that it is preferred to have general guidance on how to discuss NTN related issue in related agenda item.

	Futurewei
	OK

	Huawei, HiSilicon
	We support Robust notification for paging. 
We think this is very important for real deployment especially for LEO satellite. From our understanding, there are many cases which will result in missing paging/call (body block, in pocket, un-alignment to satellite and NLoS etc). The user experience will be heavily impacted at these cases. 

	CEWiT
	Support

	OPPO
	Support

	vivo
	Generally fine with the  proposal, but for the sub-bullet, we would like to clarify that not only NTN-specific features, but also NTN-specific parameter value/range may be introduced, e.g., NTN-specific default SSB period.

	Sony
	Support the suggested general principle. 
We suggest that 6G features proposed for enhancement should be classified into harmonized (shared configurations between the two networks), extended (TN configurations extended to cope with NTN conditions) and separated (unique configurations and techniques for TN and NTN) to support further discussions.

	Nokia
	Agree with FL proposal

	Toyota ITC
	Support in general and agree/align with CATT proposed modifications

	Google
	Support

	ZTE
	Support

	DOCOMO
	Main bullet is fine. Since the impact on TN specifications takes highest priority, compromising/degrading TN performance for maximum commonality should be avoided. The following should be added in the sub-bullet:
As a general principle, RAN1 strives for maximum commonality between TN and NTN
· NTN specific features are introduced only when necessary.
· Ensuring that TN performance is never compromised for maximum commonality between TN and NTN.

	CSCN
	Support the main bullet. For the sub-bullet, necessary NTN specific features should be determined after fully studied. Fine with the CATT’s version.




4 Evaluations
4.1 Orbits & frequencies
4.1.1 Input from companies & FL observations
From the aggregate input to this meeting, the following bands and orbits have been brought up:
· Bands: L / S / C / Ka /Ku / Q/V
· Orbits: LEO 300, LEO 600, LEO 1200, MEO 8000, GEO
It is likely that for each combination of band and orbit RAN1 would need to develop at least one set of reference satellite and deployment parameters. From FL perspective, the number of combinations would be excessive (6 bands x 5 orbits = 30 combinations). From the company inputs there seems to be a wide range of satellite parameters for some of the cases (e.g. LEO 300, Ka band) which will likely result in defining multiple satellite parameters at least for some of the cases.
As a 1st step, FL proposes to downselect the set of cases to be studied.

4.1.2 Discussion

****[HIGH]Proposal 4.1-1: RAN1 will define evaluation parameters for the following combinations of satellite orbit and bands:
· NOTE: This table is only for the purpose of evaluations.

FL Note: Please do the following:
1) Enter your company name in the cells for which you would like to perform evaluations. E.g. if you support L-band + LEO 300, enter your company name in (2,2)
2) If you have any additional or general comment, please enter them in the comment table
	
	L-band
	S-band
	C-band
	Ka-band
	Ku-band
	Q/V band

	LEO 300
	Ericsson
CSCN
	ESA
Ericsson
Qualcomm
Futurewei
Huawei
Toyota
DOCOMO
CSCN
	DOCOMO
	Ericsson
Huawei
Toyota
DOCOMO
CSCN
	Ericsson
Futurewei
	

	LEO 600
	Ericsson
Sony
CSCN
	MTK, CATT, Samsung, ESA
Ericsson,
China Telecom,
Spreadtrum
LGE
Qualcomm
ETRI, Lenovo
Futurewei
Huawei
Sony
Toyota
ZTE
DOCOMO
CSCN
	CATT, ESA, China Telecom,
Spreadtrum
DOCOMO
	Ericsson
LGE
ETRI
Huawei
Sony
Toyota
DOCOMO
CSCN
	Ericsson
LGE
ETRI
Futurewei
Sony
	

	LEO 1200
	Ericsson
Sony
	Ericsson
Sony
Toyota
	
	CATT, ESA, Ericsson, Spreadtrum
Sony, Toyota
	MTK, Ericsson
Sony
	ESA

	MEO 8000
	
	
	
	Ericsson
	Ericsson
	

	GEO
	
	CATT, China Telecom,
Spreadtrum
LGE
ETRI
Sony
Toyota
	
	
	
	

	LEO 300
	Ericsson
	ESA
Ericsson
	
	Ericsson
	Ericsson
	

	LEO 600
	Ericsson
	MTK, CATT, Samsung, ESA
Ericsson,
China Telecom,
Spreadtrum
LGE
	CATT, ESA, China Telecom,
Spreadtrum
	Ericsson
LGE
	Ericsson
LGE
	

	GEO
	
	CATT, China Telecom,
Spreadtrum
LGE
	
	
	
	



	Company
	Comment

	Ericsson
	Please find our initial views above, although we believe that the “cases to be studied” need to be jointly discussed with RAN4.


	OPPO
	We see that there are quite many combinations in terms of band and Satellite type. Thus, we are afraid that if we set the evaluation parameters for every combination, we may end up with a lot evaluation cases. Is there any way to do some grouping in order to reduce the simulation effort?

	Sony
	Why are there multiple options for LEO300, LEO600, GEO?

	Nokia
	At this point we do not see any point in limiting to any specific combinations from the above.






4.2 Link budget template
4.2.1 Input from companies

	Sharp
	Proposal 1: Study coverage enhancement and link-budget fundamentals for NTN systems in 6GR, e.g., unified link-budget templates, evaluation of coverage-enhancing mechanisms, and investigation of mobility-induced variations.
Proposal 2: Coverage evaluation for Ku-band and Ka-band should be performed assuming ultra-small VSAT terminals.
Proposal 3: Consider the beamforming gain reduction at the maximum satellite elevation angle in the link budget template for NTN phased array.


	Vivo
	Error: Reference source not found

	OPPO
	Proposal 2: The following two options could be considered for link budget analysis for 6GR NTN:
· Option 1: Increase TN MCL value to derive the target MCL value for NTN link budget analysis. 
· Option 2: Use the CNIR metric calculation in TR38.821 for NTN link budget analysis.


	Ericsson
	RAN1 to wait for the PHY-channels to be defined for 6GR. Meanwhile, RAN1 can start
discussing link-budget assumptions including Satellite elevation angle, Satellite altitude,
UE transmit power, Carrier frequency, UE antenna gain, Receive antenna gain, Noise
figure, obtained G/T, Atmospheric loss, Scintillation loss, Polarization loss, Additional
losses (and any other that were missing, if any).

	Vivo
	Proposal 9: For 6G NTN evaluations, RAN1 should use the link budget framework in TR38.821 as the starting point.


4.2.2 Summary

Several companies mentioned the need to do a link budget analysis (similar to the one being discussed for TN deployments) for NTN. Several options have been discussed with respect to what approach to take as baseline:
· Following the principle in TR 38.821
· Using the TN template with modifications (e.g. increase the TN MCL value)
· Use the template from the IMT-2020 satellite self-evaluation (37.911)
NOTE: The IMT-2020 satellite self-evaluation template was not provided in any input, this is an addition from the FL (FL thinks this is the most recent link budget analysis for satellite that 3GPP has performed)
4.2.3 Discussion

****Proposal 4.2-1: For NTN link budget, RAN1 to take the following approach as baseline with specific rows / values to be further discussed:
· TN template with modifications
· Link budgets in 38.821
· Template from IMT-2020 satellite self-evaluation (37.911)
· [Other options?]
	Company
	Comment

	MTK
	TN template with modifications

	CATT
	Prefer to follow agreed table template in the evaluation agenda in previous meetings. 

	ESA
	TN template with modifications

	Ericsson
	Since the intention is to strive for commonality with TN, then for not deviating from that principle it feels more suitable using the “TN template with modifications”.

	CMCC1
	TN template with modifications.

	Spreadtrum
	TN template with modifications

	LGE
	We prefer to use the CNR as specified in TR38.821. So, 38.321 seems a typo. It should be 38.821. If companies want to consider NLOS, we may need to recalculate the CNR accordingly. 

	TCL
	Among the options, we prefer to use the TN template with modifications  since it aligns with the principle of TN/NTN commonality.

	Qualcomm
	Either TN template with modifications or taking the IMT-2020 is OK. Note that the issue with 38.821 is that the output of the LB template is just an SNR value, but there are no margins.

	ETRI
	TN template with modifications

	Lenovo
	We prefer the TN template with modifications.

	Huawei, HiSilicon
	TN template with modifications is ok. We should seriously consider additional loss from shielding/N-LOS particularly due to head and body loss in the evaluation because this is a real problem in the field.

	OPPO
	Among the options, we prefer to use TN template with modifications. We can further discuss the details on the modifications.

	vivo
	We prefer to use the link budget in TR38.821 as it carefully considers the NTN deployments. We can define additional margins for 6GR use case, e.g., NLOS.
On the other hand, even when we use the TN template with modifications, the modifications would inevitably come from TR38.821…

	Sony
	Support. We see no need to extend the options at this stage.

	ZTE
	Prefer link budgets in 38.821 or the template for IMT-2020. Evaluation methodology similar to NR-NTN is preferred.

	DOCOMO
	TN template with modifications.



5 Waveform, modulation and CP
5.1 Input from companies

	ZTE
	Proposal 6: ECP is not considered in NTN case and robust synchronization mechanism for both DL and UL should be supported.
Proposal 7: Only CP-OFDM is supported for DL to ensure the unified waveform between TN and NTN.
Proposal 8: In NTN scenario, DL PAPR reduction (e.g., TR) can be additionally considered for CP-OFDM.
Proposal 9: A unified modulation scheme should be supported for both NTN and TN.
Proposal 10: In NTN scenario, PAPR reduction based on QAM with constellation shaping can be additionally considered.
Proposal 11: The characteristic of NTN (e.g., large RTT, Doppler and beam hopping operation) should be considered for the harmonized design of basic features (e.g., initial access, HARQ) in corresponding agenda.

	CATT
	Proposal 11: DFT-s-OFDM waveform for downlink is needed to increase power efficiency of satellite PA.

	Tejas Network
	Proposal 3: RAN1 should study waveforms or OFDM enhancements that offer improved PAPR and better Doppler resilience for both data and control channels.
Proposal 6: RAN1 should study new CP structures or enhancements to existing CP configurations for 6G NTN, while ensuring that the solutions remain compatible with TN operations.

	China Telecom
	Proposal 5: Evaluate the impact of PAPR and optimize low-PAPR solutions.

	Amazon
	Proposal-7: 6GR should study ways of reducing the OFDM crest factor of downlink transmissions to support the power-efficient operation of SANs.

	LGE
	Proposal 8: RAN1 captures followings as a conclusion for DL DFT-s-OFDM
· MRSS compatibility
· DL DFT-s-OFDM can be TDMed and FDMed with NR DL CP-OFDM as if UL DFT-s-OFDM can coexist with UL CP-OFDM in NR. 
· MIMO (SU and MU-MIMO) compatibility
· In NTN scenario, since LOS paths are predominantly employed, the spatial multiplexing gain to be exploited for MIMO are limited.
· Multi-user multiplexing/scheduling flexibility
· DL DFT-s-OFDM can support TDM and FDM for multi-user multiplexing. 
· If DFT transform precoding is separately applied to each FDMed DL channel/signal, the PAPR can be reduced compared to the reference.
· If DFT transform precoding is jointly applied to multiple FDMed DL channels/signals, the significant PAPR reduction can be achieved at the expense of the increased UE complexity. 
· Multiplexing/coexistence with baseline waveform
· DL channel(s)/signal(s) with DL DFT-s-OFDM can be TDMed and FDMed with DL channel(s)/signal(s) with DL CP-OFDM. Even in this case, non-negligible PAPR reduction can be achieved. 
· Transmitter/receiver complexity and impact power consumption
· Transmitter complexity for DL DFT-s-OFDM is marginal since the DFT transform precoding can be implemented by IDFT for receiving UL DFT-s-OFDM and the conjugate function. 
· Receiver for DL DFT-s-OFDM may need the equalization process while the channel estimation complexity would be similar compared to the reference. 
Proposal 9: DFT-s-OFDM waveform is supported as the additional basis for 6GR in downlink.
· DFT transform precoding for DL is available at least for a single UE-dedicated PDSCH. 
· […]
Proposal 10: Longer CP or extended CP can be considered as the additional numerology for NTN scenario at least in semi-static manner. 

	Panasonic
	Proposal 8: DL PAPR reduction only specific to NTN should be avoided. DL DFT-S-OFDM should, at least, not be introduced solely for NTN considering the undesired complexity to support multiplexing common and dedicated channels as well as multiple UEs. 

	Ericsson
	Proposal 1: RAN1 strives for a common 6GR design of TN and NTN, 6GR NTN should operate with the same air interface of 6GR TN including same numerologies, subcarrier spacings, waveform, frequency ranges, channel bandwidths, physical channels and signals, etc., unless there is a technical reason not to do so.

	Sony
	Proposal 2: RAN1 should study the use of DFT-s-OFDM waveform for the 6G single-layer NTN downlink.
Proposal 3: RAN1 should study PAPR reduction schemes for both DFT-s-OFDM and CP-OFDM waveforms.
Proposal 4: Minimisation of required hardware changes for PAPR reduction solutions should be considered to reduce economic burden on network operators.

	Thales
	Proposal 2: For harmonized 6GR design for TN and NTN, RAN1 studies to identify the technical aspects affected by NTN characteristics, including at least:
· […]
· PAPR reduction for NTN downlink transmission

	ETRI
	Proposal 1. Consider the following features as a minimum set of baselines for 6GR NTN 
· From IoT NTN operation perspectives (other than aforementioned),
· New/enhanced waveform

	Lenovo
	Proposal 9: RAN1 to study joint design of coverage enhancement scheme including repetition and low PAPR waveform for both TN and NTN.

	Xiaomi
	Proposal 10: Consider robust paging design e.g. DFT-s-OFDM waveform for paging channels/signals and pre-alert sequence for 6GR NTN.




5.2 Summary

In previous meetings, RAN1 reached the following agreements:
	Agreement
CP-OFDM waveform as defined in 5G NR is supported as the basis for 6GR for downlink
· Enhancements/modifications on CP-OFDM will be studied as potential additions
· DFT-s-OFDM or any other OFDM-based waveform will be studied as a potential additional waveform for downlink
Note: proponents to identify at least the target use cases, signals/channels to use the waveform, and how the proposal is intended (if applicable) to support multiplexing with CP-OFDM, including MRSS, and how multi-user multiplexing is supported, etc.

Agreement
6GR supports normal cyclic prefix, i.e., same as the normal CP defined in NR.
· FFS potential need for other CP.



On the input for this meeting:
On DFT-s-OFDM for downlink: CATT, LGE, Sony, and Xiaomi (for paging) support studying or adopting it for PAPR reduction and power efficiency, while ZTE opposes it in favor of CP-OFDM only for unified TN/NTN design, Panasonic raises complexity concerns for multiplexing, and Ericsson advocates for common TN/NTN design unless technically justified otherwise. 
Regarding PAPR reduction: ZTE proposes tone reservation and constellation shaping for CP-OFDM, while Tejas Network, China Telecom, Amazon, Sony, Thales, and Lenovo all advocate for studying various PAPR reduction techniques, with Sony emphasizing minimal hardware changes and Lenovo proposing joint design with coverage enhancement. 
On CP structures, Tejas Network and LGE support studying new or extended CP configurations for NTN, whereas ZTE explicitly opposes ECP. 
There is general agreement on unified/harmonized TN-NTN design from ZTE, Ericsson, and Panasonic, who emphasize avoiding NTN-specific solutions where possible, while ETRI and Tejas Network advocate for new or enhanced waveforms to address NTN-specific challenges like Doppler resilience and IoT operation.
5.3 Discussion

****[HIGH]Proposal 5-1: RAN1 to downselect between the following options:
· Option 1: RAN1 to study NTN-specific enhancements on:
· Cyclic prefix duration
· Waveform
· PAPR reduction techniques
· Option 2: RAN1 does not study NTN-specific enhancements on:
· Cyclic prefix duration
· Waveform
· PAPR reduction techniques

	Company
	Comment

	MTK
	Option 2

	CATT
	Option 1.  In the study phase, we can’t make the conclusion before the study is ended.
For waveform, DL DFT-s-OFDM has shown the benefits in our contribution. 
And the extended CP is necessary in UL transmission if taking into account the realist synchronization requirement, especially for FR2, in which normal CP duration is only within 0.59us. We can’t have very strict requirement for UL synchronization which is not realistic in real deployment. In 6G, if considering GNSS less situation, it is much worse. 

	Samsung
	Option 2. Option 1 has big impact on UE implementation issue and it is not aligned with 6G design principle (scalable design). 

	ESA
	Option 1

	Ericsson
	We strongly prefer Option 2, which we believe is in line with the WID that explicitly states: “Aim at a harmonized 6G Radio design for TN and NTN, including their integration”.

	CMCC1
	We are interested in waveform and PAPR reduction which can improve the transmit power for both satellites and the UE. And the compatibility with design of TN should be also considered, if additional enhancements for waveform and PAPR reduction were introduced. 

	Panasonic
	Option 2. Because these are basic features for 6GR, differentiation for TN and NTN should be avoided.

	China Telecom
	Option 1. 

	Spreadtrum
	We prefer Option 2.

	LGE
	Option 1. We want to keep the CP duration in the study target. To be specific, a number of companies want to study multi-orbit operation. Meanwhile, we do not know the concept of dual connectivity will be supported or not for 6GR NTN. Since the difference on the propagation delays could be high among the different orbits, if the multi-orbit operation is supported by mTRP or CA, we may need to make them synchronous. In this case, we may need to consider the longer or extended CP. 

	TCL
	We are open about this proposal.  Option 1 would allow exploring tailored solutions (e.g. longer CP for satellite delay, DFT-s-OFDM DL waveform for power efficiency).  That said, Option 1 in study phase  is wise if clear benefits emerge.

	Apple
	To simplify the UE implementation for TN and NTN, Option 2 is preferred.

	Qualcomm
	Either TN template with modifications or taking the IMT-2020 is OK. Note that the issue with 38.821 is that the output of the LB template is just an SNR value, but there are no margins.

	ETRI
	Option 1.

	InterDigital
	We support Option 2.

	Lenovo
	We support Option 1. We think at least the aspect related to ECP and waveform should be studied.

	Futurewei
	Option 1

	Huawei, Hisilicon
	Option 2

	OPPO
	In general we think Option 2 should be the direction for 6G. But we do see motivation to investigate NTN dedicated waveform on some transmission for example notification.

	vivo
	We prefer option 2.

	Sony
	Option 1, but for waveform only.
Whilst harmonization is paramount, restricting the study of enhancements on waveform could prevent NTN meeting 6GR NTN objectives of capacity and coverage, and 6GR general objective of energy efficiency. PAPR reduction should be supported in 6GR TN, and copied in NTN.

	Nokia
	Option 2. For the sake of maximizing similarity with the general 6G system, we should strive for a harmonized design. We should not start introducing special CP, Waveform or alternative techniques to reduce the PAPR. This will create a large separation from normal TN and NTN, and create a risk that TN and NTN devices would not be compatible (or NTN devices would have to have a lot of extra functionality). Also, option 2 is more favorable when it comes to considerations related to MRSS.

	Google
	We think companies are open to study these topics. However, if proposal 3-1 is agreed, it would be required to justify the necessity first. 

	ZTE
	For 6G NTN, same CP duration and basic waveform (i.e., CP-OFDM) as TN are preferred to simplify the implementation. However, PAPR reduction techniques based on CP-OFDM, e.g., TR, can be considered to further improve the DL coverage performance without complicating the implementation.

	DOCOMO
	Option 2. Basic PHY features should be harmonized between TN/NTN.



6 GNSS assumption & time-frequency aspects
6.1 GNSS availability assumption

6.1.1 Input from companies


	Nokia
	Proposal 1: All 6GR devices are expected to support GNSS to facilitate 6GR NTN based operation.
Proposal 8: The 6GR NTN design shall also be able to provide services for devices that are not able to rely on their geo-location for performing pre-compensation of channel impairments.


	ZTE
	Proposal 3: After initial synchronization acquisition, the operation based on different assumptions on GNSS status can be studied.


	CMCC
	Proposal 14:
New transmission mechanisms should be studied for uplink transmission when GNSS cannot be used temporarily. 

Proposal 15:
New PRACH formats which can tolerate the large Doppler shifts and timing difference should be studied for initial access when GNSS performance degrades. 


	Fraunhofer
	Proposal 1: 6G radio and 6G RAN should support GNSS-less operation in NTN.
Proposal 2: Study enhancements to initial access and RACH procedure to increase network resiliency and flexibility in case of GNSS less/resilient operation. 


	Samsung
	Proposal 4: Consider to mandate GNSS-based operation for 6GR NTN from Day 1. The 6GR physical layer design shall assume that the UE pre-compensates for Doppler and Timing Advance using GNSS coordinates and broadcast ephemeris, allowing the reuse of standard TN numerologies and frame structures.

	Amazon
	Proposal-4: 6G TN-NTN harmonized design should support GNSS-less operation on both TN and NTN. 

	Apple
	Proposal 4: GNSS-based operation is the baseline for 6GR NTN. GNSS resilient operation is supported on top of GNSS-based operation.
Proposal 5: RAN1 to clarify the definition of GNSS-resilient and GNSS-less.
Proposal 6: GNSS-less operation needs to be valuated further to reach the similar performance as the GNSS-based operation.

	LGE
	Proposal 1: RAN1 strives to design unified solution for both GNSS-based and GNSS-less operation.

	Panasonic
	Proposal 1: Fundamental requirement for 6GR NTN from Day 1 is striving for common design between TN and NTN as well as between GNSS-based and GNSS-less design.

	Ericsson
	Proposal 4	RAN1 to identify and down-select, essential NTN-specific aspects that need to be integrated into 6GR-TN as to allow NTN operation in the first release, including:
[…]
•	Native GNSS-less for 6GR-NTN: In our view, a key differentiator between 6GR-NTN and other RATs. [Mainly RAN1 domain].
[…]
Proposal 5: 6GR should support GNSS-less NTN operation as baseline and GNSS-based NTN operation as an optional enhancement.


	Qualcomm
	Proposal 3: RAN1 assumes that UEs with GNSS location information and without GNSS location information can simultaneously operate in an NTN cell.
FFS: whether the lack of GNSS location information can be due to absence of GNSS support in the device, temporary GNSS unavailability, or both.
Take into account the outcome of the NR Rel-20 SI when applicable.


	ETRI
	Proposal 2. Support GNSS-based operation as a key performance enabler for 6G NTN to maximize spectral efficiency and data rates, particularly in higher frequency bands (e.g., 7-15 GHz), while ensuring the air interface remains flexible enough to support GNSS-resilient/-less operations


	Tejas
	Proposal 4: RAN1 should study GNSS availability/unavailability determination procedures and reduce reliance on GNSS information for the RACH procedure.



6.1.2 Summary

GNSS-based vs. GNSS-less Operation Baseline: Companies are divided into three camps on the fundamental approach. Samsung, Apple, ETRI, and InterDigital advocate for GNSS-based operation as the baseline for 6GR NTN from Day 1, arguing this enables reuse of TN numerologies and maximizes spectral efficiency. In contrast, Ericsson takes the opposite position, proposing GNSS-less operation as the baseline with GNSS-based as an optional enhancement, viewing native GNSS-less support as a key differentiator for 6GR-NTN. A third group including Qualcomm, LGE, Panasonic, Nokia, Amazon, Fraunhofer, and Vivo advocate for a unified/harmonized design that supports both GNSS-based and GNSS-less operation simultaneously.
GNSS-resilient and Temporary GNSS Unavailability: Several companies focus on scenarios where GNSS may be temporarily unavailable or degraded rather than completely absent. CMCC proposes studying new transmission mechanisms and PRACH formats for scenarios when GNSS cannot be used temporarily or when GNSS performance degrades. Apple calls for RAN1 to clarify definitions of GNSS-resilient versus GNSS-less, and notes that GNSS-less operation needs further evaluation to reach similar performance as GNSS-based. ETRI proposes that the air interface should remain flexible enough to support GNSS-resilient/-less operations while using GNSS-based operation as a key performance enabler. ZTE suggests studying operation based on different GNSS status assumptions after initial synchronization acquisition.
6.1.3 Discussion
As a first step, FL thinks we should unify the terminology on what GNSS-less vs GNSS-resilient means. FL thinks that introducing “GNSS-unavailable” may help the RAN1 discussion. On GNSS-based, there are several aspects discussed in other sections that propose to only use it for initial access but relax it for connected mode.
****[HIGH]Proposal 6.1-1: RAN1 to use the following terminology when discussing GNSS availability.
· GNSS-unavailable: Refers to the mode of operation in which a device does not have a GNSS position fix, which may be further divided into:
· GNSS-resilient: Refers to the mode of operation in which a device is equipped with a GNSS receiver, intends to use it for NTN operation, but cannot obtain a position fix (e.g. for a period of time)
· GNSS-less: Refers to the mode of operation in which a device is not equipped with a GNSS receiver, or is equipped with a GNSS receiver but does not intend to use it for NTN operation.
· GNSS-based: Refers to the mode of operation in which a device is equipped with a GNSS receiver, intends to use it for NTN operation, and can obtain a position fix.
· FFS: Under what circumstances the UE is required to obtain a position fix. 

	Company
	Comment

	MTK
	Mainly support of proposal. We would prefer to clarify / revise text for GNSS-less “GNSS-less: Refers to the mode of operation in which a device may be is not equipped with a GNSS, or is equipped with a GNSS receiver but may not does not intend to use it for NTN operation” 

	CATT
	For GNSS resilient, it can be changed as “GNSS position with certain error”. Otherwise, it is confused with GNSS less, that has been clarified in R20 study.

	Samsung
	Okay to clarify terminologies. However, we should not discuss any GNSS-unavailable aspect in this agenda.  

	ESA
	We support the idea to clearly define a common terminology when talking about GNSS and NTN.

	Ericsson
	We prefer not adding yet another definition/concept such as “GNSS-unavailable”, thus we propose just reaching a common understanding on “GNSS-based”, “GNSS-resilient,” and “GNSS-less”. Moreover, our understanding is different about the definitions, please find below our suggestions:
****[HIGH]Proposal 6.1-1: RAN1 to use the following terminology when discussing GNSS availability.
· GNSS-lessunavailable: Refers to the network mode of operation in which does not depend on that a devices does not have a GNSS position fix, which may be further divided into:
· GNSS-resilient: Refers to the network mode of operation in which depends on that a devices areis equipped with a GNSS receiver, intends to use it for NTN operation, but may temporarily cannot be unable to obtain a position fix (e.g. for a period of time)
· GNSS-less: Refers to the mode of operation in which a device is not equipped with a GNSS receiver, or is equipped with a GNSS receiver but does not intend to use it for NTN operation.
· GNSS-based: Refers to the network mode of operation in which depends on that a devices areis equipped with a GNSS receiver, intends to use it for NTN operation, and can obtain a position fix.
· FFS: Under what circumstances the UE is required to obtain a position fix. 


	CMCC1
	Fine with the proposal.

	Panasonic
	We prefer not to use “mode” for the definition. We suggest to modify “the mode of operation” to “an operation”.

	China Telecom
	Support.

	Spreadtrum
	Okay to clarify terminologies. Ericsson’ version may be more clearly.

	LGE
	Fine with the proposal, and the we are also fine with the direction of MTK’s suggestions. 

	TCL
	For GNSS-resilient, we prefer the the describtion can be changed as “cannot obtain a position fix temporarily”.

	Apple
	For GNSS-less, whether to have the GNSS receiver is matters, this is related to whether operation mode change is allowed or not. In addition, from the standard impact perspective, the boundary between GNSS-less and GNSS-resilient is not clear. 

	ETRI
	Support. 

	InterDigital
	We support the idea of clarifying the terminology wrt GNSS and NTN.
GNSS based seems clear and relevant to the agenda.
For the GNSS-less/resilient, Ericsson also have a point. Maybe some discussion would be helpful whether the additional sub-grouping is helpful or not.

	Lenovo
	Support moderator’s proposal for clarification.

	Huawei, HiSilicon
	we do not think it necessary to have a hyper category of “GNSS unavailable” and can directly define GNSS resilient and GNSS-less.  For GNSS-resilient, we suggest following change
GNSS-resilient: Refers to the mode of operation in which a device is equipped with a GNSS receiver, intends to use it for NTN operation, but cannot do not have obtain a accurate position fix (e.g. for a period of time)


	OPPO
	We are fine with FL’s proposal

	Sony
	Agreed in general, but Ericsson suggestion could be simpler. 
Also agree with TCL, but suggest new wording “[can/cannot/have a] current GNSS position fix”.

	Nokia
	Support the intent of the proposal.
For GNSS-based, it would be preferred if “can obtain a position fix” is replaced by “can always obtain/keep a valid position fix” to indicate that for this operation we are relying on the UE maintaining an update on its geo-location position.
One minor detail for the GNSS based. In case a UE is mounted on a building, it may not need to be based on GNSS, but could have its geo-location hard-coded. A minor detail, but perhaps worth to capture?

	Toyota ITC
	Support the intension of the proposal and terminology can be clarified 

	Google
	This AI is for GNSS-based solution, keeping the GNSS-based definition should be sufficient. No need to define GNSS-unavailable here. 

	ZTE
	Fine to clarify the terminology. The detailed definition and difference between GNSS-resilient and GNSS-less can be discussed later as this agenda is for GNSS-based operation.

	DOCOMO
	We support the direction of this proposal to clarify the terminology. 
For “GNSS-resilient”, it can be referred to a device which cannot obtain a position fix but has a previously acquired GNSS within certain error range. Otherwise, it can be regarded as “GNSS-less”.
For “GNSS-based”, we don’t understand the intention of FFS part. The necessity of this FFS should be clarified.



With the definition above, feature lead proposes to agree to the following proposal. The discussion on GNSS-resilient vs GNSS-less can be further discussed, and also whether the default assumption is GNSS-based or GNSS-less.
****[HIGH]Proposal 6.1-2: 6GR supports GNSS-based operation and GNSS-unavailable operation
· RAN1 to strive for commonality between both modes of operation.
· FFS: What is the considered “default mode of operation”
· NOTE: The above does not imply that both GNSS-resilient and GNSS-less will be supported.
	Company
	Comment

	MTK
	Support

	CATT
	Support 

	Samsung
	Main bullet is okay. For second bullet, it is too early to discuss in this agenda. Also, it is unclear it is right place to discuss here. 

	ESA
	Support

	Ericsson
	We can be ok, upon applying the following revision:
 ****[HIGH]Proposal 6.1-2: 6GR supports GNSS-based operation and GNSS-lessunavailable operation
· RAN1 to strive for commonality between both modes of operation.
· FFS: What is the considered “default mode of operation”
· NOTE: The above does not imply that both GNSS-resilient and GNSS-less will be supported.

	CMCC1
	Support

	Panasonic
	Ericsson’s modification is ok to us. 

	China Telecom
	We support main bullet and the first two subbullet. From our understanding, the third bullet should not be discussed here.

	Spreadtrum
	Support

	LGE
	Similar with TN and NTN harmonization, this proposal can make the specification work simple. In other words, we do not need to make additional specification works for each direction. 

	TCL
	Support. But we think the last bullet is not necessary.

	Apple
	Ok with Ercsson’s update. The Note is contradictory with the main bullet.

	ETRI
	Support.

	InterDigital
	We support the proposal, in general.
Maybe some update is to be made based on how we agree on the GNSS terminology proposal.

	Lenovo
	Support.

	Futurewei
	Support

	Huawei, HiSilicon
	We think the it is premature to have such proposal. It depends on the discussion on which mode should be basic, GNSS-based or GNSS-unavailable

	OPPO
	The ‘commonality’ is not clear. The UL synchronization for these two modes may not be the same.

	Sony
	Support this wording. Okay with Ericsson update.

	Nokia
	Support

	Toyota ITC
	Support the main bullet and 1st and 2nd bullets. Third bullet with “NOTE” may not be needed

	Google
	We think it’s too early to agree on this one

	DOCOMO
	The NOTE in the final line is ambiguous and could be understood in several ways, for instance: "NW/UE/6GR-spec does not support both GNSS-resilient and GNSS-less".



6.2 Time-frequency synchronization

6.2.1 Input from companies

	Nokia
	Proposal 3: NTN operation in the 6GR system shall carry most of the Rel-17 NR over NTN functionalities, including the assumption of a UE knowing its geo-location and NTN specific information needed for pre-compensation (e.g. 5G NR SIB19 related information).


	Futurewei
	Proposal 2: To conserve UE's battery energy in 6GR GNSS-based operations, RAN1 considers time intervals between GNSS position fixes and satellite elevation angles in the 6GR PRACH format design.
Proposal 3: For 6GR GNSS-based operations, RAN1 studies timing advance (during random-access), enabling the network to adjust timing advance values in both positive and negative directions.
Proposal 4: To conserve UE's battery energy in 6GR GNSS-based operations, RAN1 studies the options below to deal with NTN UE-specific frequency compensation errors: * Option 1: closed-loop frequency control, allowing the network to adjust UE carrier frequency during the random-access phase and in RRC connected mode * Option 2: other approaches (e.g., implementation)

	Spreadtrum
	Proposal 1: For UL frequency synchronization, legacy solution in 5G NTN can be as the starting point.
Proposal 2: For UL timing advance maintenance, legacy solution in 5G NTN can be as the starting point.


	OPPO
	Proposal 5: For 6GR NTN, the following NTN-specific features should be inherited from NR/IoT NTN and tailored to 6GR framework: 
·  GNSS-based UL synchronization.
· […]


	Thales
	Proposal 2: For harmonized 6GR design for TN and NTN, RAN1 studies to identify the technical aspects affected by NTN characteristics, including at least:
· Time and frequency synchronization 
· FFS: whether to support pre-compensation of RTT and Doppler at UE and/or Network side.
· Physical layer should be designed to work independently of GNSS
· […]


	ZTE
	Proposal 1: For initial synchronization acquisition, GNSS based pre-compensation should be guaranteed to overcome the "major" component of Timing and Doppler shift.
Proposal 2: When GNSS position is valid, GNSS based pre-compensation can be used to maintain UL synchronization in connected mode.


	CMCC
	Proposal 1:
DL synchronization and UL synchronization with satellites should be studied. 

Proposal 2:
Based on the GNSS information and ephemeral information of satellites, the Doppler shifts pre-compensation should be also studied. 

Proposal 3:
The propagation delay compensation/adjustment in the DL-UL transition scenarios should be studied in NTN. 

	Vivo
	Proposal 6: RAN1 should study NW indicated/assisted common timing offset and common frequency offset information for UE pre-compensation at least for PRACH in 6GR NTN.
Error: Reference source not found
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	InterDigital
	Proposal 4: For 6GR NTN operation, UE autonomous time and frequency compensation with GNSS is assumed for initial access procedures. 
Proposal 5: 6GR supports configurability of timing reference point for NTN operation as in NR-NTN operation. 

	NEC
	Proposal 2: Study ephemeris information compression and prediction techniques to support new applications in 6G NTN.

	Apple
	Proposal 1: RAN1 to consider NR-NTN defined schemes for UL time and frequency synchronization […] as the starting point of 6GR NTN.

	LGE
	Proposal 2: Common TA and UE-specific TA as defined in 5G NR NTN are supported as the basis for 6GR NTN.
· Enhancement/modification on UE-specific TA at least for GNSS-less/resilient operation will be studied as potential additions.


	Panasonic
	Proposal 11: The same design principle of time and frequency synchronization based on UE and satellite location as in 5G NTN should be supported to 6GR NTN.

	ETRI
	Proposal 3. Position GNSS-based time and frequency pre-compensation as a mechanism to align NTN signal characteristics with TN specifications at the gNB receiver, thereby facilitating a harmonized TN-NTN PHY design
Proposal 4. Adopt the "Uplink Synchronization Reference Point" concept from 5G NR NTN as the baseline for GNSS-capable UEs in 6G to ensure minimized inter-carrier interference and high uplink capacity
Proposal 5. Study performance requirements for GNSS-based pre-compensation accuracy that can scale with various aspects, e.g., carrier frequency, device types, etc
Proposal 6. Utilize the "Uplink Synchronization Reference Point" specifically for initial timing advance (TA) estimation and Msg1/MsgA transmission timing to ensure efficient RACH resource utilization in 6GR NTN

	Ericsson
	Proposal 4	RAN1 to identify and down-select, essential NTN-specific aspects that need to be integrated into 6GR-TN as to allow NTN operation in the first release, including:
•	SIB-19 like for 6GR-NTN: An NTN-specific SIB intended to carry e.g., ephemeris information. [Mainly RAN2 domain].
•	Uplink time and frequency pre-compensation: The UE is expected to calculate and pre-compensate for the estimated propagation delay and Doppler shift. [Mainly RAN1 domain]
•	[…]

	Offino
	Proposal 5: Study the possibility of combining cell specific timing advance parameters into a single common cell specific timing advance parameters applicable in TN, ATG, and NTN scenarios in 6GR.
Proposal 6: Study if the 5G mechanism to pre-compensate the uplink carrier frequency based on the Doppler shift estimated by the UE, can be reused in 6GR for ATG and NTN.

	ETRI
	Proposal 3. Position GNSS-based time and frequency pre-compensation as a mechanism to align NTN signal characteristics with TN specifications at the gNB receiver, thereby facilitating a harmonized TN-NTN PHY design
Proposal 4. Adopt the "Uplink Synchronization Reference Point" concept from 5G NR NTN as the baseline for GNSS-capable UEs in 6G to ensure minimized inter-carrier interference and high uplink capacity
Proposal 5. Study performance requirements for GNSS-based pre-compensation accuracy that can scale with various aspects, e.g., carrier frequency, device types, etc
Proposal 6. Utilize the "Uplink Synchronization Reference Point" specifically for initial timing advance (TA) estimation and Msg1/MsgA transmission timing to ensure efficient RACH resource utilization in 6GR NTN

	Qualcomm
	Proposal 2: For NTN time-frequency pre-compensation aspects:
As a baseline, the assumption of time-frequency pre-compensation in the satellite is the same as in NR.
· The concept of “uplink synchronization reference point” (ULSRP) is reused in 6GR to compensate time and frequency errors at least in the service link.
· UE performs uplink time-frequency pre-compensation based on its own location and ephemeris information.
RAN1 to study whether compensation of common TA drift is necessary for 6GR.


	CATT
	Proposal 4：For NTN design, these time-frequency synchronization requirements should be appropriately relaxed by taking into account realistic implementation margin.


	Sony
	Proposal 5: RAN1 should consider at least connected mode delay and Doppler frequency correction solutions, which can enhance energy efficiency after initial connection and enable diverse device types to access NTN.
Proposal 6: RAN1 should study methods to preserve capacity in RACH, PUSCH and PDSCH, to prevent GNSS available UEs from being impacted by GNSS unavailable UEs.

	Vivo
	Proposal 6: RAN1 should study NW indicated/assisted common timing offset and common frequency offset information for UE pre-compensation at least for PRACH in 6GR NTN.
Proposal 17: RAN1 should study a harmonized procedure or solution for GNSS based and GNSS free/resilience operation to reduce the complexity of implementation in NTN. 
Proposal 18: In 6GR NTN, the pre-compensation of timing offset and frequency offset for idle UE or connected state UE should be strived to be common for GNSS less, GNSS resilient UE and GNSS based UEs.



6.2.2 Summary

Baseline from 5G NTN: There is strong consensus among companies (Nokia, Spreadtrum, Apple, LGE, Panasonic, Qualcomm, OPPO, InterDigital, ETRI, ZTE, …) that 6GR NTN should inherit the basic time-frequency synchronization mechanisms from 5G NR NTN as a starting point. This includes the concept of uplink synchronization reference point (ULSRP), GNSS-based UE pre-compensation of timing advance and Doppler shift, and ephemeris information broadcasting (SIB19-like). Companies emphasize that UE performs autonomous pre-compensation based on its own location and satellite ephemeris information to align NTN signal characteristics with TN specifications at the gNB receiver. Some companies are proposing to relax the time-frequency requirements (CATT, ETRI) or using it for initial access (Interdigital). Vivo proposes to have a unified way to handle both GNSS-based and GNSS-unavailable operation.

6.2.3 Discussion
Based on the inputs, FL proposes the following for initial discussion:
****[HIGH]Proposal 6.2-1: 6GR uplink time-frequency synchronization follows a similar principle as NR as baseline:
· The concept of “uplink synchronization reference point” is introduced in 6GR.
· 6GR provides satellite assistance information including at least ephemeris information.
· For GNSS-based operation, it is supported that UE uses its own location information + satellite assistance information to perform time-frequency pre-compensation.

	Company
	Comment

	MTK
	Support

	CATT
	Support 

	Samsung
	For main bullet, “similar principle” is ambiguous. It is preferable to follow “same” principle. If the intention is to consider other variation, then we should discuss pain point and lesson learnt from NR NTN first. 

	ESA
	Support

	Ericsson
	In our view, the third bullet depends on the resolution of other proposals, thus we prefer to either put an FFS on it, or surround it by brackets, or adding “if supported” i.e., “For GNSS-based operation (if supported), …”

	CMCC1
	Fine with FL’s current wording. 

	Panasonic
	Generally support. On the 3rd bullet, even for GNSS-less operation, use of UE location acquired using NTN satellites can be studied, which allows for common design between GNSS-based and GNSS-less.
At least for GNSS-based operation, it is supported that UE uses its own location information + satellite assistance information to perform time-frequency pre-compensation.

	China Telecom
	Support

	Spreadtrum
	Support

	LGE
	Support. If some companies concern about “similar”, we can reuse the existing agreement wording as follows:
“[…] as defined in 5G NR NTN are supported as the basis for 6GR NTN.”
“Enhancement/modification on […] will be studied as potential additions.”
The study will include the discussion on the pain point and the lesson from NR NTN. 

	TCL
	Support

	Apple
	Support

	ETRI
	Support

	InterDigital
	We support the proposal from FL.

	Lenovo
	Support.

	Huawei, HiSilicon
	It depends on proposal 6.1-2. The proposal may not apply if GNSS-less and GNSS based have common design, 

	OPPO
	support

	vivo
	We share a similar view as Ericsson on the 3rd bullet.
Similarly, for the 2nd bullet, we don’t have to mention the example of the assistance information, we can simply say “6GR provides satellite assistance information”

	Sony
	Support original FL wording.

	Nokia
	Support. Perhaps it would be worth to explicitly mention that we follow the principles from “NR over NTN” for the baseline, and correspondingly that the “satellite assistance information” is specifically targeted for 6GR over NTN.

	Toyota ITC
	Support 

	Support
	

	ZTE
	Support

	DOCOMO
	Support.




6.3 Timing relationships
6.3.1 Input from companies

	Huawei
	Proposal 12: Timing relationships and offset parameters (e.g. K_offset, K_mac etc) to maintain UL/DL timing alignment can be inherited from 5G NTN and their signalling may be further optimized.

	OPPO
	Proposal 5: For 6GR NTN, the following NTN-specific features should be inherited from NR/IoT NTN and tailored to 6GR framework: 
· […]
· Timing relationship enhancement.
· […]


	Spreadtrum
	Proposal 3: For the timing definitions involving DL-UL timing interaction, similar as 5G NTN, additional timing delay (e.g., Koffset and/or Kmac) configured by network can be studied.

	LGE
	Proposal 3: K_offset and k_mac as defined in 5G NR NTN are supported as the basis for 6GR NTN.
· Enhancement/modification on K_offset and its signaling will be studied as potential additions based on the satellite location and UE location. 


	Panasonic
	Proposal 13: The same design principle of Koffset should be applied to 6GR NTN with potential extensions, e.g. beam specific configuration. The details should be adjusted according to the discussion for TN.


	ETRI
	Proposal 3. Position GNSS-based time and frequency pre-compensation as a mechanism to align NTN signal characteristics with TN specifications at the gNB receiver, thereby facilitating a harmonized TN-NTN PHY design
Proposal 4. Adopt the "Uplink Synchronization Reference Point" concept from 5G NR NTN as the baseline for GNSS-capable UEs in 6G to ensure minimized inter-carrier interference and high uplink capacity
Proposal 5. Study performance requirements for GNSS-based pre-compensation accuracy that can scale with various aspects, e.g., carrier frequency, device types, etc
Proposal 6. Utilize the "Uplink Synchronization Reference Point" specifically for initial timing advance (TA) estimation and Msg1/MsgA transmission timing to ensure efficient RACH resource utilization in 6GR NTN

	Offino
	Proposal 7: Study the possibility of combining TN and NTN slot offset related parameters for uplink-downlink timing relations into a single common slot offset parameter applicable in both TN and NTN scenarios in 6GR.

	Qualcomm
	Proposal 4: For 6GR, re-use the NR concept of  (both cell-specific and UE-specific) for timing relationships.


	Vivo
	Error: Reference source not found
· The scheduling gap between DL and UL (e.g., K1 and K2.) should accommodate the large propagation delay in NTN into account
· The propagation delay between the reference point (if defined) and the gNB in NTN should be considered for scheduling
· […]


	InterDigital
	Proposal 6: Study harmonized design for timing delays and offsets (e.g., scheduling offset) across TN and NTN in 6GR.


	China Telecom
	Proposal 1：Support unified timing and synchronization design between TN and NTN.
(FL Clarification: in the contribution text it is clarified that this is about Kmac and Koffset in addition to N_TA offset)

	Sharp
	Proposal 4: Study TA and HARQ timing for NTN, e.g., scalable TA and HARQ offset, with the overall goal of a unified framework of configuration, signalling, and operation across TN and NTN. Study Doppler and propagation-delay characteristics for 6GR frequency bands for LEO/MEO systems.

	Lenovo
	Proposal 6: RAN1 to study the time delay between DL transmission and UE reception, and between UL transmission and DL reception for NTN.


	Apple
	Proposal 1: "RAN1 to consider NR-NTN defined schemes for UL time and frequency synchronization, scheduling enhancement, and HARQ enhancement as the starting point of 6GR NTN."

	Ericsson
	RAN1 to identify and down-select, essential NTN-specific aspects that need to be
integrated into 6GR-TN as to allow NTN operation in the first release, including:
• […]
• Network-controlled scheduling offset for 6GR-NTN: It is foreseen to be necessary for
adjusting the uplink scheduling timing to guarantee causality in large RTT.
[RAN1/RAN2]
• […]


	Vivo
	Proposal 19: In 6GR, RAN 1 should study the following features for a harmonized framework for TN and NTN:
The scheduling gap between DL and UL (e.g., K1 and K2.) should accommodate the large propagation delay in NTN into account
The propagation delay between the reference point (if defined) and the gNB in NTN should be considered for scheduling
[…]




6.3.2 Summary
There is consensus among companies that a mechanism like the one introduced by timing offset parameters (K_offset, K_mac) from 5G NR NTN should be inherited as the baseline for 6GR NTN to maintain UL/DL timing alignment and accommodate large propagation delays. Companies supporting this inheritance include Huawei, OPPO, Spreadtrum, LGE, Panasonic, Qualcomm, and Apple, with several proposing potential enhancements such as beam-specific configuration (Panasonic), satellite/UE location-based adjustments (LGE), and signaling optimizations (Huawei).
A subset of companies advocates for harmonization between TN and NTN timing frameworks. Ofinno explicitly proposes combining TN and NTN slot offset parameters into a single common parameter applicable in both scenarios. InterDigital, China Telecom, and Sharp support studying unified/harmonized timing designs across TN and NTN, with Sharp specifically calling for a unified framework of configuration, signaling, and operation. Ericsson frames this as identifying essential NTN-specific aspects (like network-controlled scheduling offset) that need to be integrated into 6GR-TN to allow NTN operation. Vivo and Lenovo focus on ensuring scheduling gaps (K1, K2) and timing relationships properly account for NTN propagation delays in the scheduling process.
6.3.3 Discussion

There seems to be consensus to support large scheduling offsets to combat the large RTT in NTN, but there is some desire to unify the scheduling delays between TN and NTN. FL brings forward the following proposal for initial discussion:
****Proposal 6.3-1: 6GR supports large scheduling offsets to accommodate the RTT introduced by the satellite channel. Further discuss how to realize these scheduling offsets:
· Option 1: Reuse the k_offset concept from NR.
· Option 2: The scheduling offsets for TN and NTN are common.
	Company
	Comment

	MTK
	Support Option 1. De-prioritized Option 2.

	CATT
	Option 1 is preferred. 

	Samsung
	Option 1. 

	ESA
	Option 1

	Ericsson
	In our view is too early to decide, since there could be e.g., one other option to consider. We suggest to comeback to it at a later stage. 

	CMCC1
	We support a harmonized scheduling scheme for both TN and NTN. But option 2 should be clarified on how to realize the scheduling for NTN even with the same values of offsets for TN.

	Panasonic
	We think Option 1 is more reasonable considering the necessity of very large scheduling offset especially for GEO. 

	Spreadtrum
	Option 1.

	LGE
	Option 1. It needs to clarify that “concept” include the possibility of having modification/enhancement if necessary. 

	TCL
	We fully agree Option 1 the k_offset or k_mac are needed for NTN, as this is fundamental to avoid scheduling/HARQ timing violations over long delays.

	Apple
	Option 1 is preferred.

	ETRI
	Option 1.

	InterDigital
	We support the spirit of the proposal. To us, the harmonized design implies that at least RAN1 strives to harmonize these delay parameters/offsets between TN and NTN as first step.

	Lenovo
	We are fine with either Option 1 or Option 2 as long as harmonized design between TN and NTN can be achieved.

	Huawei, HiSilicon
	Option1 

	CEWiT
	Support Option 1

	OPPO
	We think NTN can investigate whether we need an offset. As to if the offset is Koffset or others can be up to WI.

	vivo
	We prefer option 2 for a common design. 
Moreover, we would like to clarify that in our view option 2 means the common RRC IE can be used for both TN and NTN, while the value/range can be different for TN and NTN, i.e., the k_offset can be taken into account during the RRC configurations.
For option 1, we have the concern on the effort on specification, i.e., to considering an additional parameter in every case that drafting the timeline. In NR we already spent many maintenance efforts for these.

	Sony
	Option 1, but the negative impact on 6GR TN needs to be quantified before we can decide.

	Nokia
	Support the proposal. For option 1 we may potentially consider to only use the cell specific k_offset.

	Google
	Option-1

	ZTE
	Support option 1. In case Koffset is introduced as a flexible value to accommodate both TN and NTN case, harmonized NTN-TN design can still be achieved.

	DOCOMO
	Option 1.

	CSCN
	Option 1




7 Beam-hopping related
7.1 Wide-narrow beam
7.1.1 Input from companies

	Huawei
	Proposal 5: To balance the requirement between coverage ratio of a satellite and UE experienced throughput, 6GR-NTN should support usage of wide beams for common control channels and signals and narrower beams for dedicated control and data channels and signals.
Proposal 6: 6GR should support dynamic activation and deactivation of UE transmission and/or reception on a specific Narrow beam, via L1 signaling over Wide/Narrow beam

	OPPO
	Proposal 10: For 6GR NTN, NTN-specific beam management including wide-narrow beam operation should be studied.


	CATT
	Proposal 9: Consider to support wide beam to narrow association, taking into account the link budget of wide beam, narrower beam identification and reporting.   

	Vivo
	Observation 6: There is a probability of beam overlapping in the quasi-earth fixed NTN networks, especially when the satellite beam is illuminated inclined.
Proposal 21: Study the beam hopping mechanism with overlapped multiple beams in NTN.

	MediaTek
	Proposal 4: Study multi-Tiered Beam operations with a wide beam overlapping N narrow beams, where the DL common channels are transmitted on the wider beam and the DL/UL dedicated channels (incl. PRACH) are transmitted on the narrow beam: 
· As determined by the UE based on its location and assisted information broadcast on SIB.   
·  As configured via common signalling on SIB based on UE measurements on reference signals with SS/PBCH Block index linked to narrow beam configured on SIB.


	Docomo
	Proposal 8:
For 6G NTN coverage enhancement, study beam hopping between wider beam footprint and narrower beam footprint, e.g.,
· Study wider beam footprint for SSB/SIB, narrower beam footprint for other channels


	Qualcomm
	Proposal 5: Study aspects related to operation of different beam sizes, including at least the following:
· Broadcast downlink channels served by a wide beam followed by UE-specific communications (including random access procedure) in a narrow beam.


	Google
	Proposal 3: Study the narrow beam operation and narrow/wide beam switching for NTN.

	CMCC
	Proposal 7:
Further enhancements to achieve 100% coverage ratio at least for the SSB and common control channels can be studied. 
Proposal 8:
The RACH occasion design fitting to the beam hopping scenarios should be discussed.




7.1.2 Summary

Wide Beam for Common Channels, Narrow Beam for Dedicated Channels: There is strong support among companies (Huawei, MediaTek, Docomo, Qualcomm, OPPO, CATT, Vivo…) that 6GR NTN should support a hierarchical beam architecture where wide beams are used for common control channels (SSB, SIB, paging) to ensure coverage and reduce overhead, while narrow beams are used for dedicated channels and data transmission to maximize beamforming gain and throughput. This approach addresses the fundamental trade-off between coverage ratio and user throughput in satellite systems with limited simultaneously active beams.
Wide-to-Narrow Beam Association and Switching: Multiple companies (MediaTek, Qualcomm, CATT, Google) propose studying mechanisms for UE transition from wide beams to narrow beams. MediaTek a detailed proposal for multi-tiered beam operations where UEs can determine the best narrow beam either autonomously based on location and broadcast assistance information, or through network configuration via common signaling with SSB index linked to narrow beams. CATT emphasizes the need to consider link budgets, narrow beam identification, and reporting mechanisms. Google proposes studying narrow/wide beam switching more generally.
7.1.3 Discussion

****[HIGH]Proposal 7.1-1: RAN1 to study the usage of satellite beams with overlapped coverage, including the following aspects:
· Usage of wide beam for broadcast channel and narrow beam for dedicated channels (potentially including those used during the random access procedure).
· Switching between beams.
· Beam activation / deactivation.
	Company
	Comment

	MTK
	Support

	CATT
	As a starting point, we prefer to not constrain the detailed scope for wide beam and narrow study. Maybe just directly to say “RAN1 is to study the usage of wide beam and narrow beam configuration”. 

	Samsung
	This should be discussed later after discussing evaluation assumptions and default SSB periodicities since at least first sub-bullet is associated with these issues. For the second bullet, it seems it is related RAN2 issue because it is seen as intra-beam handover. For the third bullet, it is unclear what is meaning of beam activation/deactivation. 

	ESA
	Support

	Ericsson
	We can be ok with studying the potential usage of wide/narrow beams, to avoiding giving the impression that only those three aspects have been clearly identified, we suggest appending the wording “for example” as follows: “…, including for example the following aspects”, we can add an extra bullet stating “Other aspects”, and an FFS stating “FFS: If the above needs differentiation between TN and NTN”, thanks.

	CMCC1
	Support

	Panasonic
	It would be too early to discuss such details. 

	Spreadtrum
	Similar views with Samsung.

	LGE
	Support. In our understanding, switching between wide beam and narrow beam is widely used in the satellite communication system as mentioned in Rel-19 NR NTN. Considering the market share, it would be good to study whether or how to adopt it in 3GPP standard. 

	TCL
	Support. This proposal is well-justified as it targets a fundamental NTN design improvement. Studying wide vs narrow beam roles will enable 6G to achieve both coverage and high capacity: wide beams ensure no area is uncovered for synchronization and system information , while narrow beams can dramatically improve link budget for data. 

	Apple
	We support to study to use wide beam and narrow beam to improve the coverage, the details are FFS, such as the second and third bullets.

	Qualcomm
	Support

	ETRI
	Support.

	InterDigital
	We support the proposal from FL.

	Lenovo
	Support.

	Huawei, HiSilicon
	This concept should be considered together with TN. The “potentially including those used during the random access procedure” is not clear to us. Whether it only include uplink or both DL and UL during random access?

	OPPO
	Support

	vivo
	We are OK with the main bullet. 
For the sub-bullet, given that we don’t know yet the 6GR SSB structure/pattern, CORESET#0 design, coverage target, and link budget for each of the channels/signals, etc., we may not be able to study the feasible and benefits of different beam sizes.

	Sony
	Support with Ericsson update.

	Nokia
	Ok to study.

	Toyota
	Support the main bullet

	Google
	Support

	ZTE
	In our understanding, the application of wide and narrow beams is more of implementation. It is too early to directly design NTN-specific solution.

	DOCOMO
	Support.



7.2 SSB periodicity
7.2.1 Input from companies

	Spreadtrum
	Proposal 4: Cell search procedure should be unified design for TN and NTN, which should be uniformly discussed in initial access section.
Proposal 5: For NTN with limited number of simultaneously active beams, longer periodicity (e.g., 160ms or larger values) of sync signal(s) for initial access can be studied.

	Huawei
	Proposal 1: For 6GR NTN design, increasing SSB periodicity and SSB index in a 6GR-NTN cell at least in S/L band compared with NR-NTN should be considered to achieve 100% coverage ratio for a single satellite and to reduce common control overhead.

	CATT
	Proposal 5:  SSB periodicity extension in the initial access can be supported for both TN and NTN to achieve coverage ratio improvement, common channel overhead reduction and energy saving

	Vivo
	Error: Reference source not found
Error: Reference source not found

	China Telecom
	Proposal 6：Further study/extend the period value for the half frames with SS/PBCH blocks.

	Panasonic
	Proposal 5: Periodicity and transmission timing of SSB and other common channels should consider beam hopping. Common design with network energy saving should be targeted. 
Proposal 15: 6GR design should seek a possibility for an efficient beam hopping operation, e.g. design for periodicity and location of SSB, CORESET0, SIBs and RO, potentially aligning with network energy saving. 


	CEWiT
	Proposal 1: Support default 6GR sync signal periodicity of 320ms  to improve the coverage ratio   6GR NTN. 


	CSCN
	Proposal 1: The SSB design should inherently incorporate NTN characteristics to achieve 100% coverage ratio and reduce common control overhead.
· Longer default SSB periodicities could be introduced in 6GR, such as 320ms or 64
· 0ms, while adaptable designs should also be considered.
· The number of SSB indices could be further increased.


	Thales
	Proposal 2: For harmonized 6GR design for TN and NTN, RAN1 studies to identify the technical aspects affected by NTN characteristics, including at least:
· […]
· Beam hopping and longer SSB/Common Channels periodicity
· […]


	CMCC
	Proposal 7:
Further enhancements to achieve 100% coverage ratio at least for the SSB and common control channels can be studied. 

	Xiaomi
	Proposal 3:  Support the 160ms default SSB periodicity in 6GR NTN day 1.

	Docomo
	For TN/NTN harmonization, the following features should be discussed in non-NTN dedicated AI considering NTN-specific constraints:
· SSB periodicity larger than 20 ms


	Vivo
	Proposal 4: Study if the SSB pattern (e.g., the number of SSB and the time location of SSB within a time window) is same for TN and NTN.
Proposal 5: Study reusing 160ms as default SSB periodicity for 6GR NTN.



7.2.2 Summary

SSB Periodicity Extension for 100% coverage ratio: Multiple companies (Huawei, CATT, CEWiT, CSCN, China Telecom, Spreadtrum, Panasonic) propose to support/study large SSB periodicities to accommodate beam hopping. Several companies mention that the 160ms SSB periodicity introduced in Rel-19 NR-NTN is insufficient to achieve 100% coverage ratio for satellites with limited simultaneously active beams. Companies observe that with Set 1-2 parameters (1058 beam footprints, only 16 simultaneously active beams), 160ms periodicity can only achieve approximately 48% coverage ratio with up to 60% common control overhead. CEWiT proposes 320ms as the default periodicity, while CSCN proposes even longer periodicities such as 320ms or 640ms with adaptable designs. Spreadtrum suggests studying 160ms or larger values. Several companies (Docomo, Thales, CATT, Spreadtrum) consider that this may be treated as common between TN and NTN.
160ms as Default SSB Periodicity: A subset of companies (Vivo, Xiaomi, Ericsson) propose reusing or supporting 160ms as the default SSB periodicity for 6GR NTN from Day 1. Vivo emphasizes that a longer SSB periodicity should be considered for NTN from Day 1 to avoid backward compatibility issues as experienced in NR, and notes that the default SSB periodicity for TN and NTN may differ as they are driven by different design targets. Xiaomi explicitly proposes supporting 160ms default SSB periodicity in 6GR NTN Day 1.
7.2.3 Discussion

****[HIGH]Proposal 7.2-1: RAN1 to study long SSB periodicities (160ms or more) for initial cell search to achieve 100% coverage ratio.

	Company
	Comment

	MTK
	It is too early to study longer SSB periodicities (160 ms or more). We think some solutions may actually help to achieve 100% coverage ratios with shorter than 160 ms periodicity. 

	CATT
	We generally support it. However, for TN and NTN commonality, we think one single default SSB periodicity should be supported to avoid the difficulties encountered in Rel-19 UE feature discussion.

	Samsung
	SSB periodicities should be common for TN and NTN to avoid the increased UE complexity. 

	ESA
	Preferable common solution with TN. 160ms should be already ok.

	Ericsson
	We prefer no deviating from TN on the decisions around initial cell search. Thus, we propose waiting and following TN decisions around the SSB periodicity. We should avoid having parallel discussions on the same topics, and please note that the decision about the SSB periodicity may be discussed together with sync-raster design and other topics.

	CMCC1
	Support the proposal.

	Panasonic
	Support. 

	China Telecom
	Support in principle. Whether the extended SSB period in NTN should be aligned with that in TN requires further discussion.

	Spreadtrum
	We are fine with the proposal. NTN-specific SSB periodicities (160ms or more) for initial cell search can be considered.

	LGE
	If TN and NTN spectrum sharing is not supported, we do not need to consider the common SSB periodicity. On the other hand, if we consider the TN and NTN spectrum sharing, we may nee to consider the common SSB periodicities. 
Meanwhile, it is truly needed to study how long SSB periodicities would be necessary for NTN scenario. 

	TCL
	We support investigating these long periodicities, along with techniques to minimize any downsides. In summary, ensuring 100% coverage in NTN is critical and this is a direct enabler for it.

	Apple
	We propose the following update
RAN1 to study the implementation and standard impacts to support long SSB periodicities (160ms or more) for initial cell search to achieve 100% coverage ratio

	Qualcomm
	We do not support. We think RAN1 should explore other directions before studying increased SSB periodicity.

	ETRI
	Support.

	Lenovo
	Support larger SSB periodicity for better coverage ratio. 

	Huawei, Hisilicon
	Support to discuss the requirement for SSB periodicity in NTN scenario. The detail values can be discussed after the requirement is clear. In addition to 100% coverage ratio, reducing the common control overhead should also be one of the objectives. In Rel-19 NR NTN, the common control overhead is 60% with 160ms SSB periodicity for set 1-2, which almost makes the system difficult to transmit data.  

	CEWiT
	We support the longer periodicity. But based on proposal 7.1.3. if the wider beams are used for SSB transmission, then possibly 100% coverage ratio can be achieved. Therefore, in our view, the requirement of longer SSB periodicity is based on proposal 7.1.3. Also, we look after the decision of initial cell search in TN. 

	OPPO
	We are fine

	vivo
	It should be clarified that this study is only for NTN.

	Sony
	Support discussion of SSB periodicity, but specific values should be determined in parallel with TN. We think 160 ms should be long enough.

	Nokia
	This may need to be discussed in collaboration with the initial access AI, since it would be crucial that cell search is not impacted by the long SSB periodicity (the UE’s ability to synchronize to a cell). Additionally, one should be aware that extremely long SSB periodicities will also impact the measurement framework (RLM and neighbors to give a few examples).

	ZTE
	Support longer SSB periodicity. However, considering that the SSB periodicity is also discussed in the agenda of initial access, the issue can be jointly discussed in that agenda first for better support of harmonized design.

	DOCOMO
	This proposal should be updated as follows:
RAN1 to study long SSB periodicities (160ms or morelarger than 20 ms) for initial cell search to achieve 100% coverage ratio.
We agree with Samsung’s comment that SSB periodicity should be common for TN and NTN. SSB periodicity for TN may not be 160ms or more (e.g., 80 ms). By utilizing wide beam for the broadcast channel and narrow beam for dedicated channels, it may be possible to achieve a 100% coverage ratio with the same period as TN.

	CSCN
	Support larger SSB periodicity.




7.3 Multiple beams per cell

7.3.1 Input from companies
In addition to the wide-narrow beam that was discussed in Section 7.1, some more general aspects of multiple beams per cell have been capured as below
	CATT
	Proposal 6: 6G NTN should consider SSB index extension to reduce the complexity of cell management at satellite side. 

	Huawei
	Proposal 1: For 6GR NTN design, increasing SSB periodicity and SSB index in a 6GR-NTN cell at least in S/L band compared with NR-NTN should be considered to achieve 100% coverage ratio for a single satellite and to reduce common control overhead.
Proposal 2: RAN1 should study NTN-specific configurations, including beam-level PRACH and paging configurations, in the SIB to enable beam-specific operation for NTN.
Proposal 9: 6GR NTN should support beam-specific DTX/DRX mechanisms for network and UE energy saving purposes.

	Qualcomm
	Proposal 6: RAN1 to study aspects related to efficient intra-satellite inter-beam mobility.

	CEWiT
	Proposal 3: Study support for Cell DRX/DTX to turn ON/OFF the beams of NTN in 6G. NES DRX/DTX mechanism should be modified for NTN specific scenarios as follows.
· DTX/DRX can be beam-specific rather than cell-specific
· Sync signal transmission should not be affected
· Dynamic DTX/DRX patterns can be supported for a single beam as the satellite moves

Proposal 2: Study increasing the number of beams in an synchronisation signal burst for system level enhancements of NTN DL coverage. 

	CSCN
	Proposal 1: The SSB design should inherently incorporate NTN characteristics to achieve 100% coverage ratio and reduce common control overhead.
· Longer default SSB periodicities could be introduced in 6GR, such as 320ms or 640ms, while adaptable designs should also be considered.
· The number of SSB indices could be further increased.
Proposal 2: Some essential NTN-related access information should be included in Minimum SI messages and transmitted close to SSB to reduce UE synchronization complexity and shorten access latency.
Proposal 3: Fine-grained SIB broadcasting, e.g., beam-level broadcasting could be studied to reduce overhead in NTN.


	Lenovo
	Proposal 1: RAN1 to study clustered SSB/system information/PRACH for NTN network.
Proposal 3: RAN1 to consider both beam common and beam specific system information.

	CMCC
	Proposal 9:
It should further discuss how many beam footprints can be considered or realized as one cell. 

Proposal 10:
It can be further discussed whether and how to support beam footprint level’s configuration to facilitate the beam hopping.


	Spreadtrum
	Proposal 10: On beam hopping in NTN, cell DTX/DRX mechanism can be considered for RRC idle/inactive mode and RRC connected mode, which should be unified design for NTN and TN.
Proposal 11: On the maximum number of SSB indexes (i.e., Lmax), unified design for NTN and TN should be considered and it should be uniformly discussed in initial access section.

	Xiaomi
	Proposal 4:  Study more accurate beam association between SSB and PRACH resources in 6GR NTN.
· Take Rel-19 NR-NTN association relationship as baseline for the 6GR NTN study 

	Panasonic
	Proposal 13: The same design principle of Koffset should be applied to 6GR NTN with potential extensions, e.g. beam specific configuration.



7.3.2 Summary

SSB Index Extension: Multiple companies (CATT, Huawei, CSCN, CEWiT, Spreadtrum/UNISOC) support increasing the number of SSB indices to accommodate more beams per cell. The consensus is that this should be part of a unified design between TN and NTN where applicable.
Beam-Specific Configurations: Several companies (Huawei, Lenovo, CMCC, Panasonic) propose beam-level configurations for PRACH, paging, and other system information in SIB to enable beam-specific operation. This includes studying how many beam footprints can constitute one cell and whether beam footprint level configurations should be supported to facilitate beam hopping operations. 
Other aspects: Qualcomm explicitly proposes studying efficient intra-satellite inter-beam mobility aspects. Related proposals from Xiaomi and LGE address more accurate beam association between SSB and PRACH resources, considering the large RTT and UL interference management challenges specific to NTN. 

7.3.3 Discussion

****Proposal 7.3-1: RAN1 to study aspects related to support of multiple SSB beams per cell, including:
· Number of SSB indices per cell
· Support of beam-specific configurations.
· Association between SSB and PRACH resources.
· UE mobility across beams.
· FFS: If any of the aspects above need differentiation between TN and NTN.
	Company
	Comment

	MTK
	Support

	CATT
	Support 

	Ericsson
	We also prefer not deviating from TN on those topics, we suggest waiting until TN has progressed more on those topics before proposing any parallel-track.

	CMCC1
	Fine with the proposal. 

	Panasonic
	Fine to study. 

	Spreadtrum
	Similar views with Ericsson

	LGE
	Fine with the proposal. 

	TCL
	Fine with the proposal.

	Apple
	OK 

	ETRI
	Support.

	Lenovo
	Support.

	CEWiT
	Support

	OPPO
	Support

	vivo
	Similar view as Ericsson.

	Sony
	Support.

	Nokia
	OK to study some of the aspects. But when it comes to beam-specific configurations, it seems that we are starting to define something that resembles “mini-cells”, which is not the intention of the beam management framework. Additionally, in case there is beam-specific configurations, would a beam switch require a UE to read broadcast information from the new beam prior to accessing the beam?

	ZTE
	Fine to consider the impacts. However, it is preferred to discuss the issues firstly in TN agenda with consideration of NTN requirements to better achieve harmonized design.

	DOCOMO
	Fine to study.

	CSCN
	Support







7.4 Others

7.4.1 Input from companies

	CATT
	Proposal 8: DTX/DRX configuration for TN and NTN harmonized design should take into account beam-hopping pattern.
Proposal 7: for 6GR, it is imperative that the physical layer natively supports configuring RO resources to adapt beam hopping pattern.


	Fraunhofer
	Proposal 3: Study aspects related to beam-hopping in NTN and impact on RAN procedures.

	Sharp
	Proposal 5: For the purpose of integrated/harmonized TN-NTN, consider beam-hopping awareness and examine whether L1/L2 procedures require NTN-specific adaptation early in the design of 6GR.

	CMCC
	Proposal 8:
The RACH occasion design fitting to the beam hopping scenarios should be discussed.

	Docomo
	For TN/NTN harmonization, the following features should be discussed in non-NTN dedicated AI considering NTN-specific constraints:
[…]
	Repetition-native spec including SSB-PDCCH multiplexing pattern optimization
	PRACH occasion/format optimization, capacity enhancement

	OPPO
	Proposal 6: For 6GR NTN, the following aspects could be studied for coverage enhancement: 
·  Cluster-based beam hopping. 
·  Notification of satellite beam hopping pattern. 


	LGE
	Proposal 11: Study clustered common signal design and its periodicity considering NTN scenario including the large RTT and the limited active beam ratio. 
Proposal 12: Study association between SS/PBCH and the corresponding PRACH resource/occasion considering the large RTT and the UL interference management.


	Lenovo
	Proposal 1: RAN1 to study clustered SSB/system information/PRACH for NTN network



7.4.2 Summary
In addition to the topics mentioned above of wide/narrow beam, SSB periodicity and multiple beams per cell, several companies mentioned other issues related to beam hopping, such as scheduling of signals (e.g. SI / ROs), DTX/DRX, beam hoping awareness, etc.

7.4.3 Discussion

****Proposal 7.4-1: RAN1 to study aspects related to beam hopping operation, including:
· Mapping of RO/SI/other common signals/channels
· Signaling of beam hopping pattern
· Aspects related to DTX/DRX.
	Company
	Comment

	MTK
	Support

	CATT
	Support 

	Ericsson
	In our view, we need to wait for fundamental functionalities to be settled (e.g., SSB-like periodicity for 6GR) to be able to visualize aspects such as the “dwell time” of “beam hopping operation”. 

	CMCC1
	Fine to study.

	Panasonic
	Fine to study. 

	Spreadtrum
	Support

	LGE
	Fine with the proposal. 

	TCL
	Support.

	Apple
	Fine to study.

	ETRI
	Support.

	Lenovo
	Support.

	CEWiT
	Support

	OPPO
	Support

	vivo
	We don’t think these aspects are NTN-specific features – they are also being discussed in TN. We should wait for the discussion in the common part AI discussion.

	Sony
	Support.

	Nokia
	Overall, it would be OK to discuss the listed elements, but we would prefer to use a different naming convention for this. The term “beam hopping” may be something that happens on the network side, and this would be transparent to the UE. All of the associated elements in the list are related to cell availability.

	ZTE
	Fine to consider beam hopping. However, the fundamental TN features may be discussed first with consideration of NTN requirements to better achieve harmonized design.

	DOCOMO
	Fine to study.

	CSCN
	Support




8 Duplexing
8.1 Input from companies

	Nokia
	Proposal 11: NTN studies for 6GR should focus on FDD.

	Spreadtrum
	Proposal 12: Support FDD and HD-FDD in 6G day-1.

	Thales
	For harmonized 6GR design for TN and NTN, RAN1 studies to identify the technical aspects affected by NTN characteristics, including at least:
· […]
· Duplexing mode:  Support of FDD, HD-FDD and TDD duplexing modes
· […]


	ZTE
	Proposal 4: TDD operation for NTN can be studied in 6G.
Proposal 5: The TDD pattern of 6GR must be sufficiently flexible to accommodate the significant differences across beams within one or different NTN platform(s) with varying orbits/altitudes/scenarios/locations.


	CATT
	Proposal 12: In 6GR, consider one unified TDD design for NTN and TN.  
Proposal 13: For 6G NTN, TDD pattern and periodicity design should take into account longer RTT.
Proposal 14: Study the solutions to shorten the TDD gap for NTN system to improve system efficiency.


	CMCC
	Proposal 11:
RAN1 should study NTN operation in TDD spectrum in 6G Day1.

Proposal 12:
The harmonized TDD frame structure can be considered to be used for both TN and NTN.

Proposal 13:
The LEO system can be prioritized for the NTN TDD operation study.

	Vivo
	Error: Reference source not found


	China Telecom
	Proposal 4：FDD and HD-FDD operation in 6G NTN should be prioritized.


	Fraunhofer
	Proposal 5: 6G radio and 6G RAN should support TDD mode in NTN.

	MediaTek
	Proposal 5: Study reverse spectrum pairing in Multi Radio Spectrum Sharing (MRSS) with TN and NTN to mitigate DL NTN SNIR loss.

	Panasonic
	Proposal 3: FDD should be prioritized (i.e. no optimization to TDD) for NTN specific design. 

	ETRI
	Proposal 16. Support HD-FDD for 6G IoT NTN

	Docomo
	Proposal 12:
FDD only is assumed for 6G NTN. TDD for NTN is deprioritized to avoid the critical issues of interference between NTN and TN/other systems.


	Qualcomm
	Proposal 7: RAN1 to study the support of NTN in TDD spectrum, considering the following aspects:
· Only support ULSRP at the satellite.
· Aspects related to varying propagation delay across different beams from the same satellite, and across time for a single UE.
· Aspects related to UE-UE interference and satellite-satellite interference.


	Amazon
	Proposal-8: 6G study should support flexible duplex mode to support efficient NTN operation with large propagation delay
(FL note: in the contribution only half duplex is mentioned)

	OPPO
	For 6GR, supporting TDD for NTN can be studied based on the evaluated spectrum efficiency and resulting performance.

	Vivo
	Proposal 14: At least the FD-FDD and HD-FDD on UE side can be supported for 6GR NTN. The semi-static TDD can also be considered if corresponding NTN TDD spectrum is available.



8.2 Input from companies

This is the summary position based on the input above:
· FDD: There is consensus to support FDD. Several companies (Nokia, Panasonic, Docomo, China Telecom) propose to prioritize FDD.
· HD-FDD: Spreadtrum, Thales, Vivo, China Telecom, ETRI, Amazon propose to support it.
· TDD: ZTE, CATT, CMCC, Vivo, Fraunhofer, Qualcomm, Thales, OPPO
· Docomo and Panasonic explicitly propose to deprioritize TDD

8.3 Discussion

****Proposal 8-1: On duplexing modes for 6GR NTN:
· FDD (including HD-FDD) is supported.
· RAN1 will study support of TDD.
	Company
	Comment

	CATT
	We need to study the TDD mode feasibility and its issue. We expect there is one clear understanding for TDD NTN usage when the study phase is closed. 

	ESA
	Support for both bullets.

	Ericsson
	Is difference between the first and second bullet that the term “is supported” implies that it will be part of the first release, whereas the wording “will study support of” implies that it will not or may not be part of the first release of 6GR? We suggest clarifying what the intention is, thank you. 

	CMCC1
	Support.

	China Telecom
	Support. We need to analyse the efficiency of TDD mode. Currently, it appears that even if we support TDD mode, FDD mode should be given higher priority.

	TCL
	We are fine with proposal. For our part, committing to study TDD keeps the door open for scenarios where TDD might be beneficial (e.g.unpaired spectrum or spectrum sharing with terrestrial).

	Apple
	OK to study the TDD if operators have the requirements.

	Qualcomm
	Support

	ETRI
	Support.

	Lenovo
	Support to study TDD.

	Huawei, HiSilicon
	We do not support TDD. It should up to RANP discussion at first before RAN1 starts. According to study in Rel-15, efficiency of TDD NTN operation is very low due to large guard period. There is no wide-band TDD spectrum available in MSS band anyway.


	CEWiT
	Support

	OPPO
	We are fine, but we would like to check companies view, for 6G whether 5G redcap UE supporting only HD-FDD is still a realistic baseline

	Nokia
	Support the first part.
We are not sure that it is worth the effort to study TDD, since it is given that efficiency will be very poor, given that there will be large RTT (and variable RTT as well) in each cell.

	ZTE
	Support to study TDD

	DOCOMO
	Necessity of TDD in NTN needs careful justification.

	CSCN
	Support for both





9 Capacity & coverage
9.1 Input from companies

	LGE
	Proposal 14: Study repetition-native 6GR design including, e.g., 
· Enabling repetition for common channels/signals and for initial access procedure
· RLF/RRM management
· CSI measurement and reporting
Proposal 15: Study UL transmissions sharing the same time-and-frequency resources. 

	Panasonic
	Proposal 4: Techniques to achieve sufficient coverage in NTN environments should be studied as common function between TN and NTN. Repetition schemes and OCC should be baseline. 
Proposal 16: Techniques for coverage including repetitions, DMRS bundling and half PRB transmission should be studied commonly for TN and NTN. 
Proposal 17: Support of OCC together with repetition should be studied for both DL and UL.

	ETRI
	Proposal 1. Consider the following features as a minimum set of baselines for 6GR NTN 
· From GNSS-based NTN operation perspectives,
· […]
· DL & UL coverage/throughput assessments (repetition, OCC)

Proposal 13. Study following enhanced mechanisms for maximizing the reception performance of 6G NTN devices
· For reliability: Study automatic retransmission mechanism to provide combining gain even for HARQ-disabled scenario
· For throughput: Study repetition control mechanisms that can detect and mitigate excessive repetitions


	CMCC
	Proposal 5:
Unified coverage enhancements should be considered for both TN and NTN. 

Proposal 6:
The coverage enhancements for the GEO system should be discussed. 


	Xiaomi
	(Capacity)
Proposal 5：Consider CB-Msg3 based random access procedure at least for GNSS-based UE in 6GR NTN.
Proposal 11: Adopt NR inter-slot OCC multiplexing as the baseline and further study potential capacity enhancement solutions for 6GR NTN after its fundamental functionalities are fully specified.
(Coverage)
Proposal 7: Strive for unified coverage enhancement solutions for NTN and TN operations.
Proposal 8: Strive for a unified UE capability early indication mechanism for multiple channels during initial access procedure, including Msg1, Msg3, Msg4, HARQ-ACK of Msg4.
Proposal 9: Consider NR functions as the start point for the discussion of coverage enhancement.

	TCL
	Proposal 1: The enhancement of capacity for NTN should be considered in 6G.
Proposal 3: The coverage enhancement for the two-step RACH should be studied for 6G NTN.


	Vivo
	Error: Reference source not found
[…]
Error: Reference source not found
Error: Reference source not found

	Interdigital
	Proposal 7: Study a single coverage framework for UL and DL, fulfilling the requirements for TN and NTN operation in 6GR including the following:
· SSB and SIBs (e.g., SIB1) reception
· UL and DL transmissions, e.g., during initial access
Proposal 10: Study the mechanisms to achieve higher UL throughput (e.g., through user multiplexing) in 6GR for NTN operation.


	Lenovo
	Proposal 11: RAN1 to study OCC based capacity enhancement for PDSCH/PUSCH for NTN.


	Docomo
	· For 6GR NTN, further consider the following for some of the aspects agreed at the RAN1#122bis meeting:
· […]
· Capacity: OCC, Sub-PRB-level resource allocation
Proposal 9:
For 6G NTN capacity/throughput, taking NR Rel-19 inter-slot OCC as a starting point, further study user multiplexing schemes for PUSCH under constraints of limited available bandwidth, e.g.,
· frequency domain OCC, sub-PRB scheduling, etc.


	Qualcomm
	Proposal 9: RAN1 to study techniques to improve voice capacity (in terms of the maximum number of supportable voice calls in a cell / beam).


	Google
	Proposal 1: Study coverage enhancement in NLOS environment

	CEWiT
	Proposal 4: RAN1 should study the use of PRACH repetition schemes for uplink coverage enhancement in 6GR NTN, with a focus on improving the detection performance of PRACH during initial access.
Proposal 5: RAN1 should study downlink control channel coverage enhancement mechanisms for 6GR NTN, including parameter optimization and potential design enhancements, to address the observed coverage gaps under challenging NTN deployment scenarios.

Proposal 6: The maximum number of repetitions for PDCCH can be extended beyond two for 6GR NTN. 


	Spreadtrum
	Proposal 8: For 6GR, increasing UL capacity through OCC can be studied with the following aspects.
- OCC schemes
- OCC length
- UL channel(s) applied OCC (e.g., PRACH, Msg3, CG based SDT)
- Note: This study can be conducted first in the NTN section, and the conclusions reached can be applied to TN
Proposal 9: Study signaling overhead in aspect of mobility management, scheduling, etc.


	OPPO
	Proposal 6: For 6GR NTN, the following aspects could be studied for coverage enhancement: 
[…]
-	 Repetition-native transmission for DL and UL at least in initial access phase. 
-	Low code rate transmission for DL and UL at least in initial access phase. 
-	TBoMS for DL and UL at least in initial access phase. 
-	DMRS bundling for DL and UL at least in initial access phase.

Proposal 9: For 6GR NTN, NTN-specific capacity enhancement such as OCC mechanism could be studied for UL transmissions in random access procedure. 


	Samsung
	Proposal 5: Study a Unified Signaling Framework for Initial Access that consolidates configuration parameters into a single container while maintaining dynamic network control. Furthermore, mandate baseline UE support for the entire repetition chain (Msg1 through Msg4 PUCCH) to eliminate capability fragmentation and ensure predictable network operation.

	Apple
	Proposal 2: RAN1 to consider system level coverage enhancement and link level coverage enhancement (including both uplink and downlink) evaluations for 6GR NTN.

	Mediatek
	 Proposal 2: An extended coverage requirement of +10 dB MCL for enhanced coverage is used compared to NR NTN. 
Proposal 3: Study the following coverage enhancements for 6G NTN:
· SSB repetitions within the same default periodicity.
· New RACH format


	Sharp
	Proposal 1: Study coverage enhancement and link‑budget fundamentals for NTN systems in 6GR,
e.g., unified link‑budget templates, evaluation of coverage‑enhancing mechanisms, and
investigation of mobility‑induced variations

	Amazon
	Proposal-6: 6G study should systematically design all related channels with an unified coverage target based on the TN and NTN deployment scenario

	Thales
	Proposal 2: For harmonized 6GR design for TN and NTN, RAN1 studies to identify the technical aspects affected by NTN characteristics, including at least:
· […]
· Coverage enhancements
· […]


	Samsung
	Observation 7: Features such as "32 HARQ processes" and "Coverage Enhancement techniques" are functionally driven by physical constraints (latency, path loss) common to both TN and NTN, not by the deployment type itself

	Vivo
	Proposal 13: PHY channel repetition defined in NR can be adopted as a start point for NTN coverage enhancement for light NLOS.
[…]
Proposal 15: Capacity enhancement should be a common design for both TN and NTN scenarios.
Proposal 16: Signalling overhead introduced for 6GR NTN operation should be minimized.

	Sharp
	Proposal 1: Study coverage enhancement and link‑budget fundamentals for NTN systems in 6GR,
e.g., unified link‑budget templates, evaluation of coverage‑enhancing mechanisms, and
investigation of mobility‑induced variations



9.2 Summary
A very clear majority of the companies highlight the importance of coverage and capacity for NTN, and mention many of the enhancements done in previous releases (repetitions for initial access since the beginning to avoid fragmentation, OCC / sub-PRB for uplink capacity)
The main divergence point seems to be on whether these techniques should be studied in the NTN agenda (and be specific to NTN) or they should be general for TN and NTN.

9.3 Discussion

****Proposal 9-1: There is consensus in RAN1 that coverage and capacity are key KPIs for NTN. On how to study potential coverage / capacity enhancement techniques:
· Option 1: RAN1 to study coverage / capacity enhancement techniques specific to NTN.
· Option 2: RAN1 aims for harmonized coverage / capacity enhancement techniques for TN and NTN. Companies are encouraged to discuss these techniques in the corresponding agenda items.
	Company
	Comment

	MTK
	Option 2 should be baseline at this stage. Option 1 could be discussed at a later stage based on need, once some progress is made on Option 2 

	CATT
	In general we prefer option 2 for the coverage aspect. But the capacity is not necessary to be same for NTN and TN. 

	Ericsson
	We overall support “Option 2”.

	CMCC1
	At least the coverage enhancement schemes can be commonly design for NTN and TN. If additional coverage gaps beyond TN can be identified, we are fine with the study. Capacity enhancements can be further discussed. Since if 400MHz BW is used for TN, it may not necessary for TN to enhance the capacities for the data channel. 

	Panasonic
	Support Option 2 because coverage and capacity are common targets for TN and NTN.

	China Telecom
	We share similar view with MTK.

	Spreadtrum
	Similar views with MTK

	LGE
	Option 2, but the target coverage needs to consider the NTN scenario. 

	TCL
	We prefer the Option 2.

	Apple
	It would be better to make the NTN specific requirements clear, then to go to the next step.

	Lenovo
	Prefer Option 2 if possible.

	vivo
	We prefer option 2 for enhancement techniques, however, we should first determine the NTN coverage requirement, which should be handled in this AI.

	OPPO
	We think one of the expected conclusion from this agenda is what is the NTN specific coverage target. Maybe we can first focus on this then we can discuss the harmonized solution or leave to TN to study the solution.

	Sony
	Prefer Option 2

	Nokia
	Option 2. Creating a separate NTN track for coverage enhancements/capacity should be avoided to ensure largest possible similarity between TN and NTN. We would expect the initial access/control channel/data channel design to be balanced from the start such that the components of the access/decoding chain are balanced according to their importance.

	ZTE
	Option 2 is preferred.

	DOCOMO
	Option 2 is preferred.

	[bookmark: _GoBack]CSCN
	We slightly prefer the Option2, and NTN specific enhancements should also be studied simultaneously if we identify the related requirements.



10 HARQ related issues
10.1 Input from companies

	CATT
	Proposal 15: Consider to support UE reporting statistical information of HARQ to assist network in configuring appropriate DL MCS.
Proposal 16: Consider to support higher BLER target for NTN CQI feedback to address the impact of longer RTT and reduce retransmission probability.

	Tejas
	Proposal 7: RAN1 should study enhancement to improve robustness in FEC for 6G NTN.
Proposal 8: RAN1 should study HARQ enhancements and improved link adaptation techniques for 6G NTN to achieve better reliability and throughput.

	Thales
	Proposal 2: For harmonized 6GR design for TN and NTN, RAN1 studies to identify the technical aspects affected by NTN characteristics, including at least:
· […]
· ultra-low BLER avoiding HARQ in NTN
· […]


	Vivo
	Proposal 19: In 6GR, RAN 1 should study the following features for a harmonized framework for TN and NTN:
	[…]
	The HARQ feedback disabling mechanism should be supported
	The maximum number of HARQ process can be up to 32 depending on the UE capabilities

	InterDigital
	Proposal 8: Support DL HARQ disabling and UL HARQ modes in 6GR for NTN operation.
Proposal 9: Study necessity and/or mechanism of harmonized TN-NTN design of HARQ operation (e.g., enabling/disabling) in 6GR. 


	China Telecom
	Proposal 2：Support HARQ disabling from 6G day-1.
Proposal 3：Support the number of HARQ processes in NR as a starting point, whether expanding the number requires further study.


	Nokia
	Proposal 9: Study extended duration of PDSCH and/or PUSCH transmissions targeting the problem of HARQ stalling in NTN.

	Spreadtrum
	Proposal 7: HARQ process number and HARQ-ACK feedback disable can be uniformly discussed in 10.5.4.3 section (i.e., HARQ related Aspects), which are applicable to for NTN and TN.

	Huawei
	Proposal 11: 6GR should consider enhanced HARQ feedback mechanisms to handle large RTT in NTN scenarios.

	OPPO
	Proposal 5: For 6GR NTN, the following NTN-specific features should be inherited from NR/IoT NTN and tailored to 6GR framework: 
-	[…]
-	HARQ-less transmission mechanism.

Proposal 7: For 6GR NTN, the following NTN-specific robust transmission should be studied: 
-	[…] 
-	Lower target BLER for initial HARQ-less transmission

	Lenovo
	Proposal 8: RAN1 should incorporate the NTN constraints while designing the HARQ protocol for 6G.

	Panasonic
	Proposal 14: For long RTT scenarios, HARQ feedback with and without soft-combining (without storing the received data in the soft buffer) to allow MAC retransmission should be studied. 

	ETRI
	Proposal 1. Consider the following features as a minimum set of baselines for 6GR NTN 
· From GNSS-based NTN operation perspectives,
· HARQ design (disabling & new/enhanced architecture for combining gain and repetition control)


	LGE
	Proposal 16: Study UE procedure for DL/UL transmission with disabled HARQ feedback including HARQ combining, retransmission for DL transmission with disabled HARQ feedback.


	Docomo
	Proposal 6:
For TN/NTN harmonization, the following features should be discussed in non-NTN dedicated AI considering NTN-specific constraints:
· […]
· HARQ optimization such as feedback enabling/disabling, number of processes

	Ericsson
	Proposal 4	RAN1 to identify and down-select, essential NTN-specific aspects that need to be integrated into 6GR-TN as to allow NTN operation in the first release, including:
•	[…]
•	Disabling HARQ feedback: To mitigate the HARQ stalling due to the large RTT. [RAN1/RAN2]

	Samsung
	Observation 7: Features such as "32 HARQ processes" and "Coverage Enhancement techniques" are functionally driven by physical constraints (latency, path loss) common to both TN and NTN, not by the deployment type itself



10.2 Summary
There seems to be consensus among companies that some features specified in NR NTN, such as HARQ disabling or increased number of HARQ processes are beneficial for NTN due to the large RTT. Several companies also mention low BLER targets (which is specified in NR outside NTN) are also beneficial to NTN.
Once again, the main area of disagreement is whether these techniques would be common for TN and NTN or specific to NTN.

10.3 Discussion

****Proposal 10-1: There is consensus in RAN1 that, due to inherent large RTT of NTN, some enhancements to basic HARQ operation may be beneficial, including:
· Disabling of HARQ feedback.
· Support of enough HARQ processes to cover the RTT at least for LEO.
· Support for low BLER targets
On how to study these techniques:
· Option 1: RAN1 to study HARQ enhancement techniques specific to NTN.
· Option 2: RAN1 aims for harmonized HARQ enhancement techniques for TN and NTN. Companies are encouraged to discuss these techniques in the corresponding agenda items.
	Company
	Comment

	MTK
	Option 2 should be baseline. Disabling HARQ feedback should be supported as specified in 5G NR NTN, at least for GEO. 

	CATT
	Prefer option 1. HARQ issue is one differentiated aspect for TN and NTN.

	Ericsson
	Overall “Option 2,” whereas the first bullet “Disabling of HARQ feedback” and second bullet “Support of enough HARQ processes to cover the RTT at least for LEO” can be seen as NTN-specific aspects, and if there is consensus to consider them as essential, then they can be discussed under the 6GR-NTN agenda items.

	CMCC1
	Supporting of enough HARQ processes number to cover RTT and the supporting of lower BLER targets can be studied for NTN scenarios. It can first identify the issues in NTN scenarios and aligned the solutions and values with TN in latter phase. 

	Panasonic
	Support Option 2. HARQ related enhancement would be applicable and beneficial for both TN and NTN. 

	Spreadtrum
	Option 2 should be baseline.

	LGE
	Option 1. In our understanding, the main motivation comes from the NTN scenario. I’m not so sure all the NTN delegates always take part in the HARQ agenda. Meanwhile, for the disabled HARQ feedback, we may need to further study the impact on the CSI measurement/reporting as well. 

	TCL
	We suport Option 2.  Option 2 is cleaner if feasible, since HARQ is a fundamental mechanism. It might be simplest to specify, for example, that 6G can disable HARQ feedback and can configure up to 32 (or more) processes for any scenario, and then NTN just uses those capabilities. This avoids having a separate NTN HARQ mode.

	Apple
	Option 1 is preferred, and the coordination with other AI is needed.

	ETRI
	Option 1 is preferred.

	Lenovo
	Prefer option 2.

	vivo
	We prefer option 2.

	OPPO
	We can first investigate NTN specific HARQ requirement

	Nokia
	We have a slight preference for option 1 here, as the large RTT is unique to the NTN scenario. Additionally, we would like that we also focus on the underlying problem of the long RTT (this is somehow hinted in the “Disabling of HARQ feedback”), where it might be beneficial to mention that for cases with long RTT it may be a challenge to have continuous transmissions towards a single UE. This could be addressed by extended slot durations or with additional HARQ processes.

	ZTE
	Fine with the proposal. Option 1 may be considered if large RTT is not considered in TN.

	DOCOMO
	Same view with Panasonic. Option 2 is preferred. 




11 Positioning
11.1 Input from companies

	OPPO
	Proposal 11: NTN-specific positioning in both idle and connected mode should be studied in high priority for 6GR NTN.

	Thales
	Proposal 7: The 6G radio interface/access shall be defined to provide high-accuracy and resilient positioning.

	CATT
	Proposal 17：6GR NTN system can support RAT dependent positioning functionality to deliver new business service and provide assisted position information for UE initial access when GNSS information is not available.
Proposal 18：Study signal design and measurement mechanism of multi-satellite positioning, to guarantee the positioning accuracy.

	TCL
	Proposal 5: The 6G radio interface should be considered to provide Positioning, navigation, and timing without GNSS.

	Fraunhofer
	Proposal 4: Consider PNT as a key aspect of a harmonized TN-NTN 6G design.

	Amazon
	Proposal-5: Radio based positioning should also be supported by 6GR in both TN and NTN deployment

	Lenovo
	Proposal 13: RAN1 to study and identify the positioning enhancements for NTN from day1 to enable precise time and frequency synchronization without relying on GNSS satellites.

	Panasonic
	Proposal 9: A network-based positioning technique using NTN satellites should be supported for network verified UE location and potentially used for UL synchronization. 
Proposal 12: For GNSS less operation, feasibility of 6GR positioning using NTN satellites which can achieve sufficient accuracy for time and frequency synchronization should be studied. This allows for common design between GNSS based and GNSS less operation. 

	ETRI
	Proposal 12. Study 6G native PNT services to provide a fallback mode for GNSS-unavailable scenarios


	Airbus, ESA, Fraunhofer IIS, Thales, Iridium, Novamint, Sateliot, TNO, SES, Eutelsat
	Proposal 1: RAN1 to study in priority the support of Positioning, Navigation and Timing (PNT) services over NTN.
Proposal 2: The 6G radio interface/access shall be defined to enable high-accuracy and resilient Positioning, Navigation and Timing (PNT) services over NTN (without dependencies to GNSS service).

	Sony
	Proposal 7: RAN1 should study RAT-dependent positioning techniques for the UE, particularly in GNSS-less scenario.

	Docomo
	Proposal 2
· For 6GR NTN, the aspects to consider for supporting NTN include additionally:
· […]
· Positioning/Location: At least a simple positioning method such as E-CID-base
Proposal 11:
For 6G NTN, study NW verification of UE location, e.g.,
· Verification without positioning-dedicated RS
· Verification with multiple satellites
· Verification before RRC connection establishment
· Verification with mechanisms other than multi-RTT


	Qualcomm
	Proposal 10: If positioning is studied in the 6GR Rel-20 study item, satellite positioning / PNT should be one of the scenarios to be evaluated.

	Google
	Proposal 5: Study multiple satellite based NTN positioning. DL-TDOA and multi-RTT methods of multiple satellites could be a starting point.

	Nokia
	Proposal 4: Features like "Network verified UE location" should only be considered for NTN operation in 6GR systems if there is general support for making the feature accurate, trustworthy and having mandatory support from UE side.



11.2 Summary

Many inputs to this meeting (OPPO, Thales, CATT, TCL, Fraunhofer, Amazon, Lenovo, Panasonic, ETRI, Airbus/ESA/Fraunhofer IIS/Thales/Iridium/Novamint/Sateliot/TNO/SES/Eutelsat, Sony, Docomo, Qualcomm, Google, Nokia) propose to study positioning techniques for 6GR NTN. Nokia mentions that “Network verified UE location” should only be considered if there is general support for the feature.

11.3 Discussion

****Proposal 11-1: RAN1 to study NTN positioning in 6GR.

	Company
	Comment

	MTK
	Generally fine with an alternative source of positioning to GNSS, as discussed in 5G NR NTN GNSS resilience (i.e. UE-assisted DL TDOA).

	CATT
	Support it

	Ericsson
	We prefer to wait for TN progress since e.g., NTN positioning may need to rely on e.g., positioning reference signals which in our understanding would have to be discussed within a TN forum first. 

	CMCC1
	Fine to study. But since the requirement of UE positioning (like GPS) and the requirement of initial access with RAT-dependent positioning are different, the two use cases can be differentiated. 

	Panasonic
	Support. The UE location acquired from NTN positioning can be used for UL time and frequency synchronization. 

	LGE
	It should be dependent on the RAN plenary decision. We need to wait the RAN plenary decision on the TN and NTN positioning first. In our understanding, in RAN plenary on March, it is planned to decide the scope and requirements of the TN and NTN positioning. 

	TCL
	Support.  Incorporating positioning capabilities into 6G NTN is forward-looking and aligns with the growing demand for location-based services in absence of GNSS. 

	Apple
	Agree with Ericsson, this is depending on the progress of TN. 

	ETRI
	Support.

	Lenovo
	Support.

	CEWiT
	Support

	OPPO
	Fine with FL’s proposal

	vivo
	Similar view as Ericsson.

	Nokia
	OK to study

	ZTE
	As positioning service has not been agreed to be supported in TN, we do not think it is necessary to study an accurate NTN positioning mechanism. However, we are open to consider a coarse positioning if just used for UL synchronization.

	DOCOMO
	Support.



12 Other features
12.1 Input from companies

12.1.1 MRSS

	OPPO
	Proposal 12: The coexistence of NR/IoT NTN and 6GR NTN should be studied. 
Proposal 15: MRSS study between NTN and TN for 6GR in RAN1 could be postponed until the conclusions on the co-existence study of supporting NTN operation on TN band are drawn in RAN/RAN4.

	LGE
	Proposal 6: Study MRSS (multi-RAT spectrum sharing) for NTN operation.
· FFS: Whether/how to share NTN configuration and beam management between different RAT.


	Panasonic
	Proposal 7: Similar to TN, coexistence of 5G NTN and 6G NTN within the same frequency bands should be considered for the design of 6NR NTN. 

	Qualcomm
	Proposal 1: MRSS between NR NTN and 6GR NTN is supported.

	Thales
	Proposal 2: For harmonized 6GR design for TN and NTN, RAN1 studies to identify the technical aspects affected by NTN characteristics, including at least:
· […]
· 6G NTN coexistence with IoT-NTN or NR-NTN in same beam





12.1.2 Multi-satellite, MIMO and CA

	Xiaomi
	Proposal 12: Study multi-satellite-based CA mechanisms in 6GR NTN.
Proposal 13: Study enhanced beam management mechanisms in 6GR NTN.

	Panasonic
	Proposal 6: Higher throughput than 5G NTN should be targeted potentially through higher transmission power, carrier aggregation and MIMO techniques. 
Proposal 18: Multi Carrier operation and MIMO should be considered as throughput enhancement techniques for NTN. Multi Carrier operation such as carrier aggregation and multiple BWP should be considered for DL as common feature for TN and NTN

	Sony
	Proposal 8: RAN1 to study access point diversity as a solution to improve cell-edge coverage.
Proposal 9: RAN1 to study access point diversity as a solution to increase per-user throughput at cell centre.
Proposal 10: RAN1 to study access point diversity schemes in 6G NTN for coverage and/or per-user throughput enhancement.

	Docomo
	Proposal 7:
For 6G NTN capacity/throughput, RAN1 should study following from NTN perspective in NTN dedicated AI:
· CA (e.g., DL with multi-CC, UL with selection)
· Higher modulation order
· MIMO
· Multi-satellite operation


	Qualcomm
	Proposal 8: RAN1 to study techniques that improve user experience by exploiting visibility of multiple satellites, including quick detection of blockage and selection / mobility to a different satellite.


	CATT
	Proposal 10: In 6G NTN, polarization based multiplexing and diversity can be considered.  

	NEC
	Proposal 1: Study LOS MIMO techniques for NTN, specifically focusing on leveraging the polarization domain. 

	Sony
	Proposal 11: RAN1 should consider cross-polar SU-MIMO for per-user throughput enhancement.
Proposal 12: RAN1 should study constellation rotation and signal-space diversity to improve diversity in cross-polar SU-MIMO.
Proposal 13: RAN1 should study location-dependent UE clustering for NTN MU-MIMO, focusing on distance and azimuth separation between UEs.
Proposal 14: RAN1 should consider minimal feedback for precoder design for UEs in the NTN MU-MIMO based on distance and azimuth difference between UEs.
Proposal 15: Cross-polarisation could enable MU-MIMO NTN.
Proposal 16: RAN1 should study the feasibility of non-linear MIMO processing for NTN MU-MIMO.

	Google
	Proposal 4: Study the multiple connectivity in NTN satellite network


	CSCN
	Proposal 7: Multi-orbit collaboration should be recognized as a specific requirement in NTN

	TCL
	Proposal 6: Multi-orbit co-operation can be considered for 6G NTN.

	Thales
	Distributed MIMO across several satellites - To be able to increase the throughput for a UE -  Support MIMO across multiple TRP on board different satellites





12.1.3 Robust notification

	CATT
	Proposal 19: To improve user experience of NTN and business extension for NLOS scenario, consider to support DL alert notification. 
Proposal 20: To support DL alert notification, it is necessary to address at least the following challenges: 
1. DL timing and frequency synchronization in very low SINR 
· Information bits carrying with robust way in very low SINR   


	Xiaomi
	Proposal 10:  Consider robust paging design e.g. DFT-s-OFDM waveform for paging channels/signals and pre-alert sequence for 6GR NTN.


	Huawei
	Proposal 10: 6GR-NTN should consider paging of a UE in body loss/NLOS/satellite-misaligned scenarios with additional shielding loss.

	OPPO
	Proposal 7: For 6GR NTN, the following NTN-specific robust transmission should be studied: 
-	Robust notification for paging. 
-	[…]

	Lenovo
	Proposal 10: RAN1 to study paging alert message for NTN scenario.

	CSCN
	Proposal 4: Paging enhancement should be considered in NLOS environments within NTN deployments.




12.2 Summary
This section captures a collection of other techniques that were mentioned by several companies and did not fit well within any of the previous sections. RAN1 should discuss which ones (if any) of these aspects should be studied in 6GR.
12.3 Discussion

****Proposal 12-1: RAN1 to study the following aspects for 6GR NTN:
· Robust notification for paging.
· LOS MIMO based on polarization diversity.
· Multi-satellite operation.
· Higher modulation order
· [bookmark: OLE_LINK2][bookmark: OLE_LINK3]Carrier aggregation
	Company
	Comment

	MTK
	For 1st bullet, Companies in RAN1 should first align on a DL SNR target / floor. Higher order modulation than that supported in 5G NR can be de-prioritized. 

	CATT
	For the second bullet, we suggest to make it clear to support the polarization based multiplexing and diversity as follows: 
***Proposal 12-1: RAN1 to study the following aspects for 6GR NTN:
· Robust notification for paging.
· LOS MIMO based on polarization multiplexing and diversity.
· Multi-satellite operation.
· Higher modulation order
· Carrier aggregation


	ESA
	Support for LOS-MIMO and Multi-satellite operations.

	Ericsson
	At this point most of those bullets seem to be beyond the essentials to integrate NTN into TN, we prefer to comeback to those (if any) once more essential aspects are settled.

	CMCC1
	Fine with the first 4 bullets. The CA under NTN scenarios should be clarified. Since the UE in 6GR may support at least 200MHz or 400MHz BW or even 100MHz, the motivation to support CA is not that obvious. It should further clarify the specific use case of CA in NTN.

	Panasonic
	LOS MIMO based on polarization diversity and Multi-satellite operation should be NTN specific features. Others can be discussed as common features for TN and NTN. 

	China Telecom
	Support “Multi-satellite operation.”

	TCL
	In ou opinion, Higher modulation might be less practical for NTN due to link budget, but no harm evaluating if feasible at low coding rates.

	Apple
	It’s not clear about the higher modulation order, the modulation order is higher than TN? Common design for both TN and NTN is preferred. 

	ETRI
	We think the other multi-carrier operation like DC also can be considered. 

	Lenovo
	Support at leas the first and the second bullet.

	Huawei, HiSilicon
	We support Robust notification for paging. 
We think this is very important for real deployment especially for LEO satellite. From our understanding, there are many cases which will result in missing paging/call (body block, in pocket, un-alignment to satellite and NLoS etc). The user experience will be heavily impacted at these cases. 

	CEWiT
	We support Multi-satellite operation and carrier aggregation. 

	OPPO
	Support

	vivo
	We don’t support this proposal. Some of the bullets should not be discussed in RAN1 right now (e.g,, multi satellite, CA), while some should be discussed in common AI (e.g., modulation order). Moreover, without the link budget of each of the channel we even don’t know whether robust paging notification is still needed or not in 6GR.

	Sony
	Support study, agree with Ericsson, Apple, LGE.

	Nokia
	Under these other features we are a bit missing the aspects of potential improvements of “delivering system information” (prioritization of SIB19 related information), which may also be beneficial to discuss (to allow the UE to have faster access to information that facilitates uplink access.
Other than that, we see all of the components on the current list as something of lower priority. At lot of the proposals have some fundamental challenges which would need to be clarified before even considering to study there.
For instance:
· Robust notification channel – how is the UE expected to maintain synchronization if it is not able to read a paging channel?
· Higher modulation order – for most cases NTN is expected to have a challenged link budget, and hence higher order modulation may not be needed.
Carrier aggregation between satellites – there would be some fundamental challenges in the UE maintaining synchronization to two satellites at the same time (with different time offset and different doppler offsets) – and the UL signaling may also be a challenge.

	ZTE
	LOS MIMO and multi-satellite operation are NTN specific and seem not essential to be studied at current phase. It is not preferred to consider DC in NTN before supporting DC in TN.
Other features can be studied together with TN for harmonized design. Hence, it is preferred to 
****Proposal 12-1: RAN1 to study the following aspects for at least for 6GR NTN:
· Robust notification for paging.
· LOS MIMO based on polarization diversity.
· Multi-satellite operation.
· Higher modulation order
Carrier aggregation
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