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This contribution is a moderator summary of contributions from companies of Agenda Item 10.5.1.2 for RAN1 #124 meeting.
Section 2 contains list of modertor’s proposal for discussion during online session. Section 3 shows status of proposal under discussion. Section 4 contains the discussion inputs from companies and suggested proposals for offline discussions. Section 5 lists all agreements and conclusions from RAN1 #124, which will be populated by the moderator as meeting progresses.
List of Moderator Proposals for Agreement
TBD

Status of Proposals under Discussion
To be populated by moderator.

Discussion
General Aspects
Companies including Spreadtrum, OPPO, ZTE, CATT, CMCC, Xiaomi, Ofinno, Fainity Innovation, Sony, Google, and CEWiT propose that 6G RACH should adopt a unified, scalable framework that integrates features like SBFD, multi-carrier, and NTN from Day-1 to avoid fragmentation. There seems to general a consensus on prioritizing energy efficiency (e.g., aligning with Cell DRX), reduced latency, and enhanced coverage for diverse device types, with CEWiT specifically proposing a two-phase design.
	Company
	Proposals/Observations

	Spreadtrum [3]
	Observation 1: PRACH features introduced after Rel-16 achieved limited commercial deployment.
Proposal 1: All necessary PRACH features should be identified and integrated into a unified random access framework from 6GR Day-1.
Observation 3: In NR, enhanced coverage features (including SBFD) for random access procedures had been introduced in different releases, which brought difficulties to widespread commercialization on those enhanced coverage features due to compatibility issue.
Proposal 2: To design the coverage features during initial access and random access, the following aspects should be considered for 6GR day1:
· Identify the potential bottleneck DL and UL channels during random access for diverse device types 
· NR coverage features as a starting point
· FFS: Coverage features applicable to all device types
Proposal 3: RAN1 can study a joint configuration to determine coverage level for all related channels during random access, and a joint coverage request from UE for all channels for 6GR.

	OPPO [5]
	Proposal 1: 6GR random access design should strike a good balance between network and UE.

	ZTE, Sanechips [8]
	Observation 1: For PRACH channel and procedure design in 5G NR, a lot of features with clear justification and benefit have not been implemented due to backward compatibility issue.
Observation 2: The following performance requirements of RACH are more critical in 6G.   
· Coverage
· Time and frequency synchronization in high mobility use case
· Sufficient capacity
Observation 3: For 6G design, fast and efficient access for data transmission, e.g., 2-step RACH, contention-based data transmission and unified RACH procedure, is beneficial for several aspects including power consumption and latency.
Observation 4: For 6G design, various deployment scenarios/device types with different requirements are foreseen, which lead to an adaptive PRACH and RACH procedure design of RACH.
Proposal 1: For PRACH and RACH procedure design, it should be able to ensure the following aspects:
· Robust performance.
· Fast and efficient access for data transmission.
· Various deployment scenarios/device types.

	CATT, CICTCI [10]
	Proposal 15: In 6GR, RACH design should be aligned with Cell DRX operation in the RRC IDLE and RRC INACTIVE states to enable additional network energy savings.

	CMCC [11]
	Proposal 1. Compared with 5G, the study of 6GR PRACH design should consider the following principles:
· Simplified or reduced PRACH formats in TN.
· New PRACH format(s) to tolerate higher frequency offset and RTT in NTN.
· Improve PRACH capacity.
Proposal 2: Coverage extension techniques for all steps in random access procedure should be considered in 6GR.
Observation 1: In 6GR, the following scenarios require particular consideration of latency issues: 
· LTM and BFR operation
· Semi-static SBFD operation
· NTN beam-hopping operation
Proposal 4: 6GR random access study should take latency into consideration from day-1.

	Xiaomi [12]
	Proposal 1: For 6G PRACH and RACH procedure study, RAN1 prioritizes energy efficiency and coverage requirements, while taking into account the need to support additional scenarios and use cases.
Observation 3: To achieve the same coverage, a significant link budget gap exists between 7 GHz and 3.5 GHz.
Proposal 12: For 6G RACH coverage, study repetition based coverage enhancement schemes, and the following directions can be considered:
· Repetition number indication methods
· Joint repetition of PRACH channels
· Early termination for repetition
· Area dependent resource for repetition
Proposal 19: 6GR should have a unified PRACH procedure and channel/signal design for all device types.

	
	Proposal 1: Study 6GR random access design with at least following principles:
· Low-latency RA procedure.
· Improved RACH capacity, coverage, and adaptability.
· Robust PRACH/MsgA transmission.
· Energy-efficient RACH transmissions/receptions.
· Simplification.
· AI-native design.

	Ofinno [16]
	Proposal 1: RAN1 to study streamlining coverage enhancements features and other features during an initial access procedure. 
Proposal 2: A hierarchical carrier structure/layer (e.g., always-on SSB frequency layer and OD-SSB frequency layer) is considered for 6G design. 
Proposal 3: Flexible DL-UL carrier pairing is considered for initial access design. Start from SUL approach of 5G with potential enhancements to allow FDD DL/UL + TDD/FDD UL, TDD DL/UL + TDD UL. 
Proposal 4: Study enhancements on efficient DL carrier offloading including LTM, fast SCell activation/deactivation, LB-CA and multi-carrier in a single cell.
Proposal 5: As part of the study on initial access for 6GR include the following scenarios: multi-TRP, SBFD, and MRSS.

	Fainity Innovation [27]
	Observation #1: The NR RACH framework has become increasingly complex and fragmented due to incremental enhancements across multiple releases, leading to significant implementation complexity and increased system overhead.
Observation #2: Many NR RACH enhancements lack significant commercial adoption, suggesting that a more selective and integrated approach is necessary for 6GR.
Proposal #1: 6GR RACH should adopt a lean design by consolidating and simplifying existing NR enhancements into a unified mechanism.

	Sony [32]
	Observation 1: The 6GR RACH procedure should support FD-FDD, TDD and HD-FDD (without band-specific filters) duplexing modes.

	Google [34]
	Proposal 3: The 6G SIB transmission design (control and data regions) should flexibly support UEs with varying channel bandwidth capabilities, potentially through bandwidth-adaptive scheduling or on-demand mechanisms.

	CEWiT [37]
	Observation 1: Following shortcomings were observed regarding RACH configuration/ procedure in NR
· Complex configuration
· Not unified for all device types (E.g., RedCap/e-RedCap UEs must follow additional steps and timeline)
· RACH configurations are not optimized for SBFD scenario 
· NES adaptations were limited to specific RACH configurations
· Uniform distribution of RACH resources across SSBs leads to non-optimal usage, higher contention and increased latency
Observation 2: Designing a single access procedure satisfying the requirements of diverse use cases/device types supported in 6GR, scalability and forward compatibility is infeasible
Proposal 1: Two phase design for 6GR initial access and RACH design is supported for 6GR
· Phase 1 design based on minimum set of common features applicable for all device types/use cases
· Phase 1 design ensuring early identification of device type/use cases, enabling initiation of appropriate Device type/use case specific procedures in Phase 2
· Phase 2 design based on specific features and capabilities associated with a device type/use case 
· Phase 2 design ensuring scalability, forward compatibility, and use case/device type specific optimizations without restrictions from the common phase
Observation 5: RACH framework should be baseline for wake-up signal for on demand SSB/SIB1
· WUS design can be different for connected and non-connected UEs.
Observation 6: RACH adaptations for energy efficiency should be extended to 6GR with added flexibility
· Time domain adaptation of RACH occasion should be applicable in general for any RACH configuration
· Spatial adaptation of RACH occasions is more relevant for 6GR in the context of on demand access and 2 phase initial access.



Modertors assumes there is no need to repeat general design principles of Random Access if they are already covered by the study objective of the 6G WG SID. General design principles that may need to be agreed for clarifying the general directives of the study for random access should add more clarity and information on top of the study objective of the 6G WG WID.
	(1) 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.
Note1: the term stand-alone architecture does not imply any particular Core network architecture, which is up to SA2 discussion.




Study Aspects
· Unified RACH framework (e.g., Day-1 integration of NTN, SBFD, multi-carrier, multi-TRP, etc.).
· Energy efficiency mechanisms (Cell DRX alignment, WUS).
· Latency reduction (RACH-less, fast transition).
· Coverage enhancement identification and unified design.

Moderator Notes:
· The following were copied from Section 4.8, 4.9, 4.10, and 4.11.

Study Aspects on SBFD
· Native SBFD support in RACH (unified vs. separate configuration).
· Interference management and power control for SBFD.
· Resource mapping and selection for SBFD/non-SBFD ROs.
· Coherent combining schemes.

Study Aspects on Multi-carrier
· Multi-carrier RACH procedures (anchor/non-anchor, SCMC).
· Flexible carrier pairing and multi-carrier/TRP support.
· Dynamic carrier selection/switching criteria.
· Flexible DL/UL carrier pairing and offloading.
· Unified configuration for multi-carrier access.

Study Aspects on multi-TRP
· Flexible carrier pairing and multi-carrier/TRP support.
· Early Multi-TRP connection/initial access (RRC_IDLE/INACTIVE).
· Two-stage synchronization/RACH for Multi-TRP.
· TRP-specific vs. shared RACH resources.
· UE complexity vs. performance trade-offs.

Study Aspects on NTN
· Harmonized TN/NTN RACH design.
· Robustness to large Doppler and RTT (GNSS-less/resilient).
· New formats or mitigation for pre-compensation errors.
· Polarization (LHCP/RHCP) usage.

Proposal #1-1:
Study unified RACH framework that consider one or more of the following aspects:
· Day-1 integration of NTN, SBFD, multi-carrier, and/or multi-TRP operations;
· Enablement of energy efficient random access procedures including consideration of base station discontinuous transmission and reception, use of wake-up signals to enable change of power states of the network and device;
· Reducing random access latency including consideration of RACH-less operations, enabling fast transition of UE states (such as IDLE, INACTIVE, and CONNECTED modes);
· Coverage improvement;

Round #1 Discussion
Please provide comments on the proposals in this subsection. If there are any other proposals that companies would like to discuss related to subtopic of this subsection, please provide them in the comment section. Moderator will follow up with additional proposal as needed.
Company Comments
	Company
	Comments

	China Telecom
	We think the main bullet is not clear for us, particularly the meaning of “unified”. In addition, the bullets bellow are from different level and different aspects, we think it’s not good to mix them up. As we notice there are separate discussion as in 4.9~4.12 for NTN, SBFD, multi-carrier and multi-TRP operation, we think it’s too early to have this proposal.

	OPPO
	Please see following comments for each bullet of Proposal #1-1: 
For the second bullet, I agree that energy efficiency is one of most important design targets of 6G network. However, high-level summary of alternatives is preferred than highlight specific alternative solutions as “Cell DRX alignment, WUS”. 
For the fourth bullet, the earlier description from the FL summary seems make more sense, i.e.,“Coverage enhancement identification and unified design”. Basically we should firstly identify whether or not the RACH coverage can be same as or better than target coverage. 
For the first bullet, companies are interested to study scenarios such as NTN, multi-carrier, etc., thus it is good if we consider 6G RACH that also applies to these particular scenarios.
For third bullet, would it be better if we discuss this bullet in section 4.5.

Moreover, as general aspect, we think it can be common understanding that one overall design target of this agenda is to strike a good balance between network and UE.

	Huawei, HiSilicon
	We’re generally supportive here, though some parts will need more digging, such as whether “RACH-less” can unified with “has RACH” procedures.
Naming, and potentially limiting, the RRC states might be early while RAN2 are considering their design, suggest simply saying “…transition of UE RRC states (such as…)”.
The “one or more” in the main bullet is a little strange. Not sure if it works if RAN1 considers only, e.g. NTN for RACH!



Summary of Round #1 Discussion


PRACH Sequence
Nokia, Futurewei, Spreadtrum, ZTE, TCL, CATT, Ofinno, NEC, China Telecom, Samsung, InterDigital, Transsion, Lenovo, Ericsson, Panasonic, and Sony support reusing Zadoff-Chu (ZC) sequences as a baseline due to their robustness and maturity. Conversely, Huawei, OPPO, LGE, Xiaomi, vivo, Tejas Networks, Apple, MediaTek, Fainity Innovation, Fraunhofer, and Google propose studying new sequences (e.g., AI-based, QPSK modulated) or enhancements (e.g., spreading) to address high Doppler in 6G/NTN and increase capacity beyond 64 preambles.
	Company
	Proposals/Observations

	Nokia [1]
	Observation  1: 	Zadoff-Chu sequence is considered for PRACH due to its robustness against the frequency offset.
Proposal 1: 	RAN1 should consider Zadoff-Chu sequence for PRACH preamble.
Observation  2: 	Although m sequences and Gold sequences exhibit good cross correlation performance in a synchronized system, their performance degrades significantly in the presence of timing errors, which is typically the case during the initial uplink synchronization procedure.
Observation  3: 	The primary characteristics of synchronization sequences, such as, impulse like autocorrelation, low cross correlation among preamble sequences even with timing errors, robustness against frequency offset, and constant envelopes are all exhibited by Zadoff-Chu sequence.
Proposal 2: 	RAN1 should refrain from choosing sequences that do not demonstrate CAZAC, good cross correlation even under timing errors and tolerance against frequency errors.
Observation  4: 	Supporting RACH and PUxCH overlapping can be help to achieve both the RACH capacity and the time domain adaptation. 
Proposal 3: 	If RACH capacity is to be further enhanced in 6GR compared to NR, 6GR to consider a simple design by increasing time domain allocations.

	Futurewei [2]
	Proposal 2: For 6GR study, RAN1 considers the options below for expanding PRACH preamble sets per PRACH occasion:
· Option 1: Zadoff-Chu sequences as a starting point
· Option 2: a new sequence design

	Spreadtrum [3]
	Observation 2: Higher 6GR PRACH capacity maybe needed from the following potential requirements:
· massive 6GR IoT devices (LPWA)
· 6GR NTN
· integrated TN and NTN scenario
Proposal 5: NR ZC sequence can be reused for 6GR preamble sequence to avoid unnecessary research efforts.

	Huawei, HiSilcon [4]
	Observation 1:	PRACH preamble sequence capacity of 64 has been defined for 4G and not changed in 5G. However, there is continuously increasing demand for PRACH capacity enhancement due to
· Short format;
· PRACH partitioning;
· Massive connection density;
· RACH occasion adaptation;
· Multi-beam indication of preferred SSB;
· Large Doppler frequency offset.
Proposal 1:	Study new preamble sequence for PRACH capacity enhancement.
Observation 2:	PRACH only deals with residual CFO of ± 2 SCS frequency offset. However, there is continuously increasing demand for handling of large residual CFO and support harmonized design for TN and NTN.
Proposal 2:	Study PRACH resilient to large Doppler (e.g., two-way Doppler corresponding to 8 ppm residual CFO) targeting harmonized design for TN and NTN.
Observation 7:	I/Q-offset DFT-s-OFDM SE factor 1/2 (i.e., pi/2 BPSK) can provide coverage net gain compared with DFT-s-OFDM QPSK.
Proposal 6:	 If an uplink low PAPR waveform is introduced in waveform agenda, it also applies to Msg3.

	OPPO [5]
	Observation 1: Much more connections in a cell are expected in 6GR than already deployed 5G network, and PRACH repetition and early UE feature/capability indication introduced in 5G releases may be necessary for 6GR, both motivate the improvement of PRACH capacity in the inception of 6GR study. 
Proposal 2: Study to improve the PRACH capacity from time/frequency/code/spatial domain in 6GR.
Proposal 4: Study to improve PRACH capacity with more root sequences and study the resulted challenge for cross cell interference handling.
Proposal 7: Study numerical analysis method for PRACH capacity comparison.
Proposal 19: Study other RACH mechanisms, such as SIP based RACH, to further reduce the latency and resource overhead.

	LGE [6]
	Observation 1: For legacy Zadoff–Chu–based PRACH short preambles, the PAPR can fluctuate significantly—by up to 3.9 dB—depending on the selected root index.
Observation 2: For m‑sequence–covered PRACH short preambles, the PAPR variation across logical indices is substantially reduced to 2.3 dB, resulting in a more uniform PAPR distribution compared to the legacy ZC‑based preambles.
Observation 3: A slight degradation in the auto‑correlation performance of the m‑sequence–covered PRACH short preamble is observed compared to the legacy ZC‑based preamble, suggesting that further study is needed to assess the impact on detection performance.
Proposal #3: Study whether and how to enhance PRACH capacity to enable PRACH transmissions for diverse purposes (e.g., UL synchronization, on demand operation, beam management, PRACH repetition, UL WUS, etc.).

	ZTE, Sanechips [8]
	Proposal 2: In 6G, ZC sequence based preamble design is considered as baseline.
Observation 5: Multi-sequence based approach is beneficial to improve the capacity, robustness for TO/FO detection and coverage.
Proposal 3: Multi-sequence based approaches, e.g., different ZC sequences, or OCC along with repeated sequences, can be considered in 6G.

	TCL [9]
	Observation 1: Zadoff-Chu sequences, characterized by constant amplitude and favorable auto- and cross-correlation properties, enable robust PRACH detection across diverse deployment scenarios with both long and short sequence support.
Proposal 1: Support the use of Zadoff-Chu sequences, with both long and short sequence lengths, as the baseline design for 6G PRACH preambles.

	
	Proposal 3: Support increasing the number of preamble sequences beyond 64 in 6G to enhance PRACH capacity, e.g., 128 or higher.

	CATT, CICTCI [10]
	Proposal 1: In 6GR, the study should investigate mechanisms to mitigate random access capacity degradation under scenarios with increased PRACH resource partitioning and clustered RO configurations.
Proposal 6: In 6GR, ZC-based sequence for PRACH from 5G NR can be a baseline.

	Xiaomi [12]
	Proposal 7: 5G ZC based PRACH sequence and PRACH formats shall be adopted as the initial study baseline, with the study of new PRACH preamble formats to be initiated only when a strong motivation for introducing new formats is identified.

	vivo [13]
	Observation 2:Compared with NR long sequence preamble format 3, the proposed PRACH format with long-sequence preamble but shorter duration provides 2 to 4 times of capacity, though a coverage degradation of 2.4 to 4.7 dB in MCL performance is observed.
Observation 10: AI-based phase sequence achieves 2.2~3 dB PAPR gain relative to 139-length ZC sequence and 571-length ZC sequence, and 1.3~1.7 dB gain over 839-length ZC sequence and 1151-length ZC sequence, while maintaining comparable PAPR variance and correlation performance.
Observation 11: Based on the CCDF analysis at probabilities of 10^-3 and 10^-4, AI-based prach sequences achieve 1.2–4.1 dB PAPR gain relative to ZC sequences across the sequence lengths from 1151 to 139.
Observation 12: At least for short length sequence, AI sequence can be tuned to sacrifice part of the PAPR advantage to expand the sequence pool.
Proposal 19: Study sequence optimization for PRACH, while maintaining equivalent performance in other key metrics. Considering following aspects:
· Low PAPR with better PAPR variance for coverage enhancement 
· Large sequence pool with comparable cross-correlation performance for capacity and inter-cell inference- reduction enhancement

	Tejas Networks [14]
	Observation 1: NR PRACH waveform formats rely on repetition and extended guard intervals to achieve robustness, which scales poorly under extreme delay spread, high Doppler, and ultra-wideband operation expected in 6G.
Proposal 1: RAN1 should study PRACH waveform designs that provide improved tolerance to large delay spreads and Doppler while reducing reliance on repetition and enabling scalable operation across ultra-wide bandwidths.

	Ofinno [16]
	Proposal 11: For the study purpose, RAN1 prioritizes ZC sequence for 6GR RACH sequence.

	NEC [17]
	Proposal 1: For 6GR, Zadoff-Chu (ZC) based sequence can be starting point and baseline for PRACH preamble.
[bookmark: _Hlk220312802]Proposal 3: RAN1 may need to further study how to increase the capacity of PRACH for 6GR, the following aspects can be considered:
· Increasing the number of candidates PRACH sequences, e.g., from 64 to 128;
· Limiting the number of features which requires early indication by PRACH preamble transmission;
· Improved PRACH multiplexing mechanism compared to NR.

	China Telecom [18]
	Proposal 3: Study whether more than 64 preambles can be supported for one RO.
Proposal 4: Study the preamble partitioning issue considering different potential UE features. The feature combination mechanism can be a starting point.

	Samsung [19]
	Proposal 1: 6GR reuses Zadoff-Chu (ZC) sequences for the random access preamble.

	Interdigital [20]
	Proposal 13: Study benefits for supporting more than one value for the PRACH preamble sequence length
Proposal 14: Use the Zadoff-Chu sequence as the baseline sequence

	Apple [21]
	Observation 2-1: A greater number of preamble codes per RO can offer shorter access delay.
Observation 2-2: A larger number of preambles per RO reduces the total number of preamble code pool, potentially reducing cell reuse in cell planning.
Proposal 2-1: Study maximum preamble codes per RO more than 64 in 6GR.
Proposal 2-2: Study the impact of increasing preamble codes per RO on the total number of preamble code pool in 6GR.
Observation 3-1: PRACH transmit diversity can improve PRACH coverage in power limited scenario, and reduce UE transmit power in non-power limited scenario.
Observation 3-2: Small delay CDD (S-CDD) deteriorates the accuracy of UL timing estimation.
Observation 3-3: Two ports transmit diversity scheme (SCTD) offers ~2dB SNR gain with TDL-C300 3km/h at 7GHz carrier frequency.
Proposal 3-1: Study to support PRACH transmit diversity scheme in 6GR.

	Transsion [23]
	Proposal 1: It is recommended to continue adopting ZC sequences as the basic PRACH preamble in 6G.
Proposal 3: It is recommended to support more than 64 PRACH preambles per cell in 6G .

	MediaTek [24]
	Observation 1: A pre-RA refinement procedure is beneficial for UL synchronization, UL coverage and RACH capacity.
Observation 6: RACH capacity enhancement for 6G system is necessary for supporting future types of devices.
Observation 7:  RACH enhancement for larger doppler in 6G system is necessary.
Observation 8: A 95% RACH capacity reduction is caused by NR restricted sets.
Proposal 4: Explore a new PRACH design without restricted set under large Doppler conditions.
Observation 9: Narrower bandwidth preamble will improve UL link budget as well as maintaining a reduced resource overhead.
Observation 11: Restricted sets are not required for the QPSK modulated sequence preamble.
Observation 12: The QPSK-modulated sequence achieves a capacity that is squared compared to the ZC sequence for the same preamble length.
Observation 13: The QPSK modulated sequence has no impact on NR PRACH detection mechanism.
Observation 14: No complex configurations of restricted sets are needed for the QPSK modulated sequence preamble.
Observation 15: The QPSK modulated sequence demonstrates a 0.6 dB performance gain under large Doppler conditions.
Observation 16: The QPSK modulated sequence utilizing a small SCS can improve the UL link budget while remaining capacity.
Proposal 6: Utilize a QPSK modulated sequence (e.g., Z4) as preamble sequence for 6G.

	Lenovo [26]
	Proposal 3: RAN1 to study PRACH enhancement using 5G sequence (ZC) as the starting point.
Observation 1: For the considered PRACH designs without repetition, with aim of analysing coverage for a single UE, the following are observed:
· ZC spread with Frequency-based OCC improves coverage gain at 1% Missed detection for a single UE when compared to traditional ZC, m-sequence spread ZC and P3 sequence spread ZC, however with double the bandwidth cost. A coverage gain of ~2 dB can be observed for ZC spread Frequency-based OCC over normal ZC, ZC spread with m-sequence and ZC spread with P3 sequence.
Observation 2: ZC spread with Frequency-based OCC doubles the total number of available preambles with a marginal increase in the average normalized cross-correlation among sequences relative to Normal ZC design.
Proposal 4: RAN1 to study PRACH capacity enhancement via increasing the number of preambles based on sequence spreading. 
Proposal 5: RAN1 to study on how to transmit part of the UE ID or UE ID group using message 1 preamble transmission and/or perform preamble grouping based on partial information about the UE-ID.

	Fainity Innovation [27]
	Observation #7: The 64-preamble limit in NR is insufficient for the increasing demands of preamble partitioning, leading to a higher probability of collision during initial access.
Observation #8: Rel-19 NTN has introduced OCC for Msg3 to alleviate resource congestion. Extending this to 6GR Msg3/Msg5 can facilitate network energy saving and improve spectral efficiency.
Proposal #8: 6GR RACH supports an expanded preamble space (e.g., up to 128 preambles) to reduce initial access collision probability and accommodate diverse UE features.
Proposal #9: RAN1 is suggested to study code-domain multiplexing, using Rel-19 NTN OCC as a starting point, to improve Msg3/Msg5 resource efficiency and energy saving.

	Ericsson [29]
	Proposal 2	Zadoff-Chu sequences are reused for 6G PRACH preamble.
Observation 2	In practical NR deployments, PRACH collisions are extremely rare, even when only few ROs are configured.
Observation 4	In NR, the minimum PRACH duration of long preamble formats (L=839) is about 1 ms. This requires two consecutive UL slots with 30kHz subcarrier spacing and limits the wide usage of long PRACH preamble formats in midband.
Observation 5	With only 138 root sequences for short preamble formats, root sequences are reused across neighboring cells, causing false alarms in neighbouring cells. A larger cyclic shift spacing is needed to avoid the inter-cell interference. This, however, reduces the number of available preambles for a root sequence.
Proposal 3	RAN1 to study methods to reduce preamble duration for long PRACH preamble formats, such as by using higher subcarrier spacing or a smaller number of sequence repetitions.
Observation 12	NR supports only single-rooted PRACH preambles where each preamble consists of one or more repetitions of a single ZC root sequence.
Observation 13	Two different ZC sequences are needed for UL timing estimation and UL frequency estimation in GNSS-free LEO NTN scenarios.
Observation 14	A PRACH preamble constructed from 2 different ZC root sequences can tolerate a significantly higher frequency error than a single-rooted PRACH preamble.
Proposal 9	6G to support bi-rooted PRACH preambles constructed from two different Zadoff-Chu root sequences, in addition to supporting single-rooted Zadoff-Chu preambles as used in NR PRACH.

	Panasonic [30]
	Proposal 1: The PRACH formats and their applicability in different coverage scenarios should be revisited with the assumption to support the PRACH repetition and trying to reduce the supported number of lengths/formats can be considered.
Observation 1: The longest option for the sequence length needs to consider the largest cell radius and coverage requirement for the case of no repetition.
Proposal 2: The tradeoff between reduced complexity and supported preambles should be take into account for concatenated/repeated sequences.

	Fraunhofer [31]
	Proposal 3: Study PRACH mechanisms that utilize UE timing advance knowledge, including positioning-based TA knowledge, to support scalable initial access in 6GR.

	Sony [32]
	Proposal 2: 6GR PRACH supports a high PRACH capacity in order to meet the 6GR connection density requirement.  

	Google [34]
	Observation 1: In high-mobility scenarios, the legacy ZC-based preamble design suffers from a severe reduction in preamble capacity since a significantly larger portion of the cyclic shift window must be reserved to accommodate Doppler-induced timing shifts.
Proposal 1: RAN1 should study enhanced PRACH sequence designs or detection mechanisms to mitigate the reduction of preamble capacity caused by large cyclic shift requirements in high-mobility environments.
Proposal 2: If 6G PRACH serves as UL WUS, the design should support resource or preamble partitioning to implicitly indicate the wake-up cause (e.g., traffic priority, SIB request) to optimize the base station’s wake-up behavior.



Study Aspects
· Baseline sequence selection: ZC vs. new designs
· Capacity enhancement: >64 preambles per RO, sequence spreading.
· Robustness to high Doppler and large delay spreads (NTN, high speed).
· PAPR reduction and coverage properties.
· Inter-cell interference and cell planning impact.

Proposal #2-1:
Study following aspects of PRACH sequence design:
· Baseline sequence:
· 5G NR ZC vs. new designs
· Capacity enhancement:
· >64 preambles per RO
· sequence spreading
· other means of improving capacity with new baseline sequences
· Robustness to high Doppler and large delay spreads
· PAPR reduction and coverage properties
· Inter-cell interference and cell planning impact

Round #1 Discussion
Please provide comments on the proposals in this subsection. If there are any other proposals that companies would like to discuss related to subtopic of this subsection, please provide them in the comment section. Moderator will follow up with additional proposal as needed.
Company Comments
	Company
	Comments

	OPPO
	We support this proposal. 
And if the intention also includes detailed technical discussion, I have one question about “sequence spreading”, can proponent clarify the length of sequence after spreading, and how to spread the ZC sequence etc.

	MTK
	Firstly, we basically agree with this proposal but some modifications are needed. For the 4th sub bullet, we prefer to use coverage enhancement instead of property to unify with the PAPR reduction. Furthermore, the resource overhead aspect is also important for the PRACH sequence design, so we prefer to add resource overhead into consideration.
Study following aspects of PRACH sequence design:
·	Baseline sequence:
o	5G NR ZC vs. new designs
·	Capacity enhancement:
o	>64 preambles per RO
o	sequence spreading
o	other means of improving capacity with new baseline sequences
·	Robustness to high Doppler and large delay spreads
·	Resource overhead reduction
·	PAPR reduction and coverage properties enhancement
·	Inter-cell interference and cell planning impact


	Huawei, HiSilicon
	The proposal is ok.



Summary of Round #1 Discussion

PRACH Formats
Nokia, Spreadtrum, LGE, EURECOM, ZTE, TCL, Xiaomi, vivo, Ofinno, NEC, Samsung, Transsion, Lenovo, ETRI, Ericsson, and NTT Docomo generally support reusing NR formats as a baseline but advocate for simplification and reduction of the number of formats. Futurewei, CATT, CMCC, China Telecom, Panasonic, Fraunhofer, and Apple emphasize designing new or modified formats to address specific needs like ~7 GHz coverage (e.g., 5 kHz SCS), large frequency offsets in NTN, and UE-environment-based format selection. 
	Company
	Proposals/Observations

	Nokia [1]
	Proposal 4: 	6GR PRACH preamble format to have a structure having a CP, one or multiple symbols consecutively (no CP in between) and a guard period when applicable.
Proposal 5: 	Existing PRACH formats defined in NR for FR1 (long formats based on 1.25 and 5 kHz SCSs, short formats based on 15 and 30 kHz SCSs) and FR2 (short formats based on 120 kHz SCS) are baseline for 6GR in corresponding FRs.
Proposal 6: 	At around 7 GHz in 6GR support short PRACH formats based on 30 kHz and take NR short PRACH formats based on 30 kHz SCS as a baseline.
Proposal 7: 	Support long PRACH formats based on 5 kHz subcarrier spacing at around 7 GHz.

	Futurewei [2] 
	Proposal 1: For 6GR study, RAN1 should strive to design PRACH formats that are scalable and flexible for both TN and NTN.

	Spreadtrum [3]
	Proposal 6: Support same and different SCS between 6GR PRACH and other channels/signals for a given band.
Proposal 7：NR short and long preamble formats are adopted as a baseline for 6GR.

	LGE [6]
	Proposal #1: Study the purposes and roles of transmitting PRACH preamble, and their implications on random access procedure design including UL synchronization, system information request, beam management, initial Tx beam selection, and network wake up triggering.
Proposal #2: Study PRACH preamble design considering multi purpose access requirements, coverage enhancement, energy saving operation, and diverse deployment scenarios.
Proposal #4: Study whether and how to introduce new PRACH preamble formats for coverage enhancement, especially for GNSS less NTN operation.

	EURECOM [7]
	Proposal 4: The new PUSCH has the same formats as PRACH for long and short preambles.

	ZTE, Sanechips [8]
	Proposal 4: Adaptive PRACH format can be studied in 6G.

	TCL [9]
	Proposal 2: Support partial reuse of 5G PRACH formats in 6G and study new formats for high Doppler and large delay spread scenarios.

	CATT, CICTCI [10]
	Proposal 8: In 6GR, Option 1 (repeated sequence, CP between different sequences are omitted) should be adopted as the baseline time-domain structure for PRACH.

	Xiaomi [12]
	Proposal 22: Study how to simplify the PRACH partitioning in 6G.

	vivo [13]
	Observation 1: There is overlap in the supported cell radius of NR preamble formats and several formats are not utilized in practical deployments.
Observation 3: Compared with NR short sequence preamble format A3/B3/B4/C2, the proposed PRACH format with long-sequence preamble but shorter duration achieves comparable MCL performance, while offering significantly superior capacity.
Observation 4: In case of FO with 5 ppm, the format 1 of two conjugate sequence could achieve correct preamble detection.
Proposal 2: Study NR preamble formats that can be inherited in 6GR.
Proposal 3: Study a PRACH format with long-sequence preamble but shorter duration considering a balanced coverage and capacity performance for around 7GHz in 6GR.
Proposal 4: Study preamble format robust to a larger Doppler shifts and discuss the detailed assumption of the large Doppler shift value range.
Proposal 5: Study PRACH format for RA latency and overhead reduction in 6GR.

	Ofinno [16]
	Observation 1: Clustering structure of common signals such as RACH and synch signals is beneficial for the network energy saving.
Proposal 9: Support existing NR PRACH formats as baseline for 6GR RACH design in consideration of tailored design to provide different balances between coverage, latency, and mobility 
Proposal 10: 6GR RACH preamble/format design should consider both TN and NTN coverage and different device types.   

	NEC [17]
	Proposal 2: For 6GR, both long and short PRACH preamble formats defined in NR can be considered as starting point.
· RAN1 can further study whether to introduce new PRACH preamble format(s) tolerant large timing errors and frequency offset for specific scenarios, e.g., for NTN or high-speed train, or new frequency range (7-24.25 GHz) in 6GR.

	China Telecom [18]
	Proposal 1: Study to use signalling instead of tables to configure PRACH occasions in time domain.

	Samsung [19]
	Proposal 2: 6GR considers the NR preamble formats as starting points, FFS NTN case.
Proposal 3: 6GR considers to maintain the separate configuration of PRACH SCS.

	Apple [21]
	Observation 4-1: In 5G NR, PRACH format configuration is cell-specific via SIB1 based on the worst case of scenario (e.g. cell edge coverage), which forces UEs in favorable channel conditions to consume unnecessary transmit power and results in inefficient network resource utilization.
Observation 4-2: Random access efficiency can be improved by allowing the UE to select the PRACH format based on its specific environment such as channel conditions. Other scenarios (e.g. UE mobility/speed, latency, beam management, and more) can be further considered.
Proposal 4-1: Study to support UE selected PRACH format depending on UE’s environment (e.g. RSRP/PL based) in 6GR.
· Study also other criteria/scenario (e.g. UE mobility/speed, latency, beam management, and more)

	Transsion [23]
	Proposal 2: It is recommended to continue supporting both long and short PRACH preamble length in 6G.

	Lenovo [26]
	Proposal 6: RAN1 needs to study limited number of RACH formats considering 6G MBB, IoT and NTN with GNSS resilient operation.  

	ETRI [28]
	Proposal 8: Support NR PRACH preamble sequences as a baseline for both long and short formats, and identify any limitations of the legacy sequence design under diverse deployment scenarios and device types.
Proposal 9: Study whether PRACH needs additional types of restricted sets and preamble format to support NTN scenarios, especially LEO with high Doppler, larger RTT and differential delay for GNSS resilient operation.

	Ericsson [29]
	Observation 8	New features specified in late NR releases demand more and more preamble partitions, affecting an efficient use of preamble resources and reducing the number of available preambles in a partition. 
Observation 9	PRACH partitioning will likely still be needed to some extent, such as to indicate the radio channel quality or coverage conditions.
Proposal 6	Limit PRACH preamble partitioning as much as possible by
· reusing existing methods to avoid UE capability report in Msg1, including UE capability indication in Msg3 or after RRC connection establishment, and RRC INACTIVE state
· studying the cases where early indication in Msg1 is really necessary
· studying different methods than preamble partitioning to support early indication in Msg1
Proposal 7	Discuss alternatives to preamble partitioning, e.g. including a payload of a few bits in the PRACH occasion, or use two different preamble durations.

	NTT Docomo [30]
	Observation 1. Necessity of all NR PRACH formats is not clear in real field.
•	There exists an overlap in cell coverage and scenarios among some short sequence formats, especially between Format A series and Format B series.
Proposal 1. 6GR should minimize the PRACH formats considering practical deployment scenarios.
· E.g., maintain/reuse the long sequence formats (Format 0~3) while reducing the short sequence formats (Format A1~C2).
Observation 2. In most typical FR1 scenarios, the MCL values achieved by NR PRACH formats are below 150 dB.
Proposal 2. Study PRACH format(s) to improve PRACH coverage with a reasonable preamble duration (e.g., <= 1ms).



Study Aspects
· Simplification/reduction of legacy NR formats, including supported SCS combinations.
· Formats for ~7 GHz coverage (e.g., 5 kHz SCS).
· Formats for high Doppler/large delay spread (NTN resilience).
· UE-selected formats based on environmental conditions.
· Preamble partitioning

Proposal #3-1:
Study the following aspects of PRACH preamble formats:
· Simplification/reduction of legacy NR formats, including supported SCS combinations
· Formats for ~7 GHz coverage (e.g., 5 kHz SCS)
· Formats for high Doppler/large delay spread (NTN resilience)
· UE-selected formats based on environmental conditions
· Preamble partitioning

Round #1 Discussion
Please provide comments on the proposals in this subsection. If there are any other proposals that companies would like to discuss related to subtopic of this subsection, please provide them in the comment section. Moderator will follow up with additional proposal as needed.
Company Comments
	Company
	Comments

	China Telecom
	We think at leat the last two bullets are not part of PRACH preamble formats, and suggest to discuss them in other proposals. For the first bullet, we think there may be anogher possibility that “modification of leagacy NR formats”. We are not sure why highlight the format for ~7GHz? Thus, we have the following suggestion:
Proposal #3-1:
Study the following aspects of PRACH preamble formats:
· Simplification/reduction/modification of legacy NR formats, including supported SCS combinations
· Formats for ~7 GHz coverage (e.g., 5 kHz SCS)
· Formats for high Doppler/large delay spread (NTN resilience)
· UE-selected formats based on environmental conditions
· Preamble partitioning


	OPPO
	This topic may be critical for PRACH design. 
For first bullet, that is right to understand the scenarios/usage of each legacy preamble format. As for “SCS combination”, please clarify the motivation.
Regarding the ~7GHz coverage, it is to be investigated and identified based on multiple legacy preamble formats, thus the example in bracket is limited and unnecessary.
As for the fifth bullet, preamble partitioning is weakly related with preamble formats, in our view, many companies discuss that preamble partition is one critical reason that reduces PRACH capacity.

	MTK
	The wording “delay spread” is not accurate for NTN resilience case, we prefer to use “large differential delay” instead to address the UE position error issue. Furthermore, the 4th and 5th sub bullet is not exactly related with the preamble format design aspect, we support to remove them from this proposal, and discuss them in separate proposals if necessary. Lastly, in order to make it more general, we suggest to use coverage enhancement instead.
Study the following aspects of PRACH preamble formats:
·	Simplification/reduction of legacy NR formats, including supported SCS combinations
·	Formats for coverage enhancement ~7 GHz coverage (e.g., 5 kHz SCS)
·	Formats for high Doppler/large differential delay spread (NTN resilience)
·	UE-selected formats based on environmental conditions
·	Preamble partitioning


	Huawei, HiSilicon
	Most of the proposal is OK, but this bullet seems rather solution-specific at this stage. Would suggest letting it be discussed, if needed, under the preceding three on spectrum and Doppler/DS/SCS
Study the following aspects of PRACH preamble formats:
· Simplification/reduction of legacy NR formats, including supported SCS combinations
· Formats for ~7 GHz coverage (e.g., 5 kHz SCS)
· Formats for high Doppler/large delay spread (NTN resilience)
· UE-selected formats based on environmental conditions
· Preamble partitioning




Summary of Round #1 Discussion

PRACH Occasions
Nokia, Spreadtrum, Huawei, OPPO, LGE, ZTE, TCL, CATT, CMCC, Xiaomi, vivo, Tejas Network, NEC, China Telecom, Samsung, InterDigital, Fujitsu, Transsion, Sharp, Lenovo, ETRI, Ericsson, Panasonic, Fraunhofer, NTT Docomo, Qualcomm, and CEWiT broadly propose replacing rigid table-based configurations with flexible parameter-based methods and supporting clustered/condensed RACH Occasions (ROs) for network energy saving. Proposals also include non-uniform SSB-to-RO mapping to handle uneven traffic and dynamic/on-demand RO activation. 
	Company
	Proposals/Observations

	Nokia [1]
	Proposal 8: 	RAN1 to study further the RACH design under MRSS scenario and to consider separate/dedicated RACH resources as starting point.
Proposal 12: 	Retaining the three SSB-to-RO mappings rules in 6GR:
· N SSBs to 1 RO
· 1 SSB to 1 RO
· 1 SSB to M ROs
Proposal 13: 	Study the simplification of the group-based mapping (group of SSBs mapped to a group of ROs).  
Proposal 14: 	Clustered ROs and the impact to SSB-RO mapping should be considered to avoid frequency multiplexing of multiple ROs which challenge the PRACH receiver.  
Proposal 15: 	Support mechanism for time adaptation, including the possibility of allowing new RACH transmission on UL resources.  

	Spreadtrum [3]
	Proposal 8: NR one-to-one, one-to-more, and more-to-one SSB-RO associations are adopted as the baseline for 6GR.
Proposal 9: Besides the legacy NR RO-SSB mapping, the follow aspects can be further studied for 6GR: 
· Same or separate RO-SSB mapping rule for PRACH repetition  
· Separate or joint RO-SSB mapping for SBFD RO and non-SBFD RO  
Proposal 15: Based on the lessons from NR, PRACH resource adaptation should be studied in 6GR day1 with the following aspects.
· Time domain
· Frequency domain
· Spatial domain
· Deployments (e.g., single cell/carrier, multi cells/carriers/TRPs)
· Combination of above

	Huawei, HiSilicon [4]
	Observation 10:	Always-on common signal clustering can provide 23% and 17% NES gain for CAT1 and CAT2+ BSs, respectively.
Proposal 9:	Support clustering RO with the rest of common signals, so as not to interrupt BS sleep for RO monitoring.

	OPPO [5]
	Proposal 3: 6GR random access should ensure the trade-off between PRACH capacity and network resource/energy efficiency. 
· Study PRACH resource revoking and/or dynamic RO adaptation.
Observation 2: Clustered provisioning of RACH occasions may cause increased access latency for UE.
Proposal 11: Study how to balance the NES demands and UE access latency.
· Study whether/how to apply dynamic RO adaptation on top of clustered RO configuration.
· Study low power radio-based reception for PRACH.

	LGE [6]
	Proposal #9: Study association between SSB and the corresponding PRACH resource/occasion considering large RTT for NTN.

	ZTE, Sanechips [8]
	Proposal 5: Resource definition for initial UL transmission based on scalable initial BWP for UL should be studied in 6G.
Observation 6: Various RO grouping are expected to be based on different motivations, which will complicate implementation of the network and terminals.
Proposal 6: A unified mechanism to determine RO group with forward compatibility should be studied in 6G.
Proposal 7: Flexible association between SSB and RO can be studied in 6G for various needs.

	TCL [9]
	Proposal 4: Support flexible configuration of PRACH occasion in 6G systems.
Proposal 5: Support early differentiation of device types by PRACH resource partitioning in random access procedure.

	CATT, CICTCI [10]
	Proposal 3: RAN1 should discuss the details of clustered RO patterns and the corresponding configuration methods for energy-efficient random access in 6GR.
Proposal 9: In 6GR, the following designs of RO pattern can be supported:
· Extended RO distribution in the frequency domain
· Clustered RO pattern in the time domain
· Uniformly distributed RO pattern in the time domain
Proposal 10: In 6GR, the following RO configuration mechanisms can be supported:
· Extension of RO configuration tables
· On-demand RO activation
· RO adaptation based on traffic load
Proposal 14: In 6GR, RO association design should consider different SSB transmission schemes in multi-TRP scenarios.
Proposal 17: When ROs are configured with clustered transmission patterns, Cell DRX outside the clustered windows can be considered to be turned off.

	CMCC [11]
	Proposal 2. Compared with 5G, more flexible PRACH resource configuration of 6GR should be studied, considering the following aspects:
· Non-uniformed RO resources in time domain.
· RO resources adaptation according to beam hopping pattern in NTN.
· Unbalanced RO resources associated with different beams.

	Xiaomi [12]
	Proposal 4: For 6G PRACH, the mapping relationship between downlink synchronization signals and PRACH needs to be retained.
Proposal 5: For 6G PRACH, study the mapping relationship between additional RS and PRACH, if additional RS is introduced for the initial access procedure.
Observation 2: For compatibility considerations, the RO adaptation in 5G R19 only adjusts additional ROs, leaving legacy ROs fixed. This causes energy waste as redundant legacy ROs consume unnecessary power at base stations during low traffic.
Proposal 9: 6G can explore optimized RO adaptation mechanisms to reduce the energy consumption of RO detection on the network side, such as an adaptive mechanism for all ROs.
Proposal 10: For the energy-efficient design of PRACH, the following schemes are studied:
· Separate RO adaptation, e.g., RO configuration switching and RO skipping
· Joint RO adaptation, e.g., joint adaptation of RO with other downlink signals and channels
Proposal 11: Study RO configurations with large periods and high density to better balance energy efficiency and system capacity.
Observation 4: Natively support certain features from 6G Day 1, which will free up the preambles previously occupied by optional features and recover part of the lost capacity.
Observation 5: According to TR 38.914 and TR 38.913, the connection density requirement for 6G remains the same as that for 5G, the motivation for significantly extending the RACH capacity remains relatively unclear.
Observation 6: Uniform RO resource mapping in each direction results in resource wastage in certain scenarios.
Proposal 13: Study area dependent RO resource allocation and corresponding impacts, e.g., non-uniform SSB-RO mapping.
Proposal 14: Study the necessity for a larger number of PRACH preambles within one RO.
Proposal 15: Study the necessity and feasibility of RO configurations for capacity extension, e.g., multiple PRACH formats in shared/TDMed/FDMed ROs. 
Proposal 16: Study the necessity for capacity enhancement for DL channels.

	vivo [13]
	Observation 6: PRACH configuration table leads to the less flexibility, the less scalability and overhead.
Observation 7: Different types of PRACH mask configurations in NR are introduced in different releases, which causes fragmented PRACH mask configuration framework, low RO filtering flexibility and high specification complexity.
Observation 8: In NR, feature combination mechanism causes many PRACH partitions thus increased overhead.
Observation 9: The load and coverage difference for different SSB groups are not considered in NR which supports only even SSB to RO mapping for all SSB indexes.
Proposal 9: In 6GR, study symbol type specific parameters for ROs configuration in different types of symbols.
Proposal 11: In 6GR, study flexible time domain resource configuration for PRACH transmission.
Proposal 12: For time domain resources of ROs, study flexible resource configuration including flexible time domain resource configuration and unified PRACH time mask configuration from day1.
Proposal 13: Study the flexible RACH resource configuration in spatial domain, considering flexible PRACH resource configuration for different SSB groups and spatial reuse of PRACH sequences.
Proposal 14: Study multi-dimensional resource expansion for 6GR random access, including increasing the number of preambles per RO and introducing pattern-domain pilot (e.g., via pattern superposition) to significantly enhance RACH capacity.
Proposal 15: Study scalable RACH resource design for multiple device types.
Proposal 16: In 6GR, study on demand RO, flexible RO activation or allocation mechanism for energy efficiency.
Proposal 18: Study the mapping rules and configurations for RACH resources per SSB group.
Proposal 21: Study the AI-based solutions for random access in 6GR including following aspects:
· AI-based SSB to RO mapping ratio determination.
· AI-based SSB groups determination for activation or measurement.

	Tejas Network [14]
	Observation 6: In ultra-wide carriers, PRACH resource placement that implicitly assumes full-band UE observability can force unnecessary retuning and increase access latency and UE energy consumption.
Observation 7: In wideband and beam-centric systems, PRACH resource placement must balance sub-band accessibility, coexistence with beam and control resources, and early data readiness, rather than being optimized in isolation.
Proposal 6: RAN1 should study PRACH transmission structures and resource mapping principles that support UE operation on sub-bands of ultra-wide carriers without requiring frequent retuning for access attempts.
Observation 8: In dense and bursty access conditions, PRACH collision behaviour is strongly influenced by time–frequency resource mapping, not only by waveform or power control.
Proposal 7: RAN1 should study PHY-level approaches for PRACH multiplexing and load distribution, including time–frequency interleaving and staggered access opportunities, without defining MAC scheduling behaviour.

	NEC [17]
	Proposal 4: RAN1 may need to study whether jointly or separately indication and how many configuration combinations should be supported at least for the following PRACH configuration parameters:
· PRACH preamble format, time/frequency domain resources for PRACH.
Proposal 5: RAN1 may need to study whether PRACH configuration is still under BWP framework or new configuration mechanism/reference should be introduced for 6GR.
[bookmark: _Hlk220312836]Proposal 6: Simplified SSB-RO mapping mechanism compared to 5G NR or a new mechanism for allocating separate PRACH resources to each SSB can be studied in 6GR.
· RAN1 can further study whether the definition of mapping cycle, association period, and association pattern period are still required according to the newly introduced mechanism.
Proposal 7: RAN1 may need to study unsymmetric RO allocation rules for each SSB in 6GR.
Proposal 11: To support the clustered PRACH transmission with other common signaling, a reference time could be defined, e.g., the transmission time of SSB or SIB1 and the following two options can be considered:
· Option 1: PRACH time domain resource configuration is implemented based on the reference time in a relative way;
· Option 2: After the PRACH configuration, only the first set(s) of resources right after the reference time are regarded as available by default.
Proposal 13: RAN1 can study PRACH resource adaptation mechanism with the following candidate granularities: 
· Enable or disable one of the PRACH resource sets when there are multiple resource sets are configured; 
· Enable or disable a subset of resources within one single PRACH resource set: The granularities could be association period (in association pattern period), PRACH periodicity, SSB index or PRACH mask indicating the RO(s) within the RO set corresponding to a single SSB index, etc.

	China Telecom [18]
	Proposal 2: Study whether to support more than 8 FDMed ROs in one time instance.
Proposal 5: When designing SSB to RO mapping in 6GR, make the mapping principle as clear as possible considering different possible configurations.
Proposal 6: Study unsymmetric SSB to RO mapping.
Proposal 7: SSB to RO mapping design should take PRACH repetition into account.

	Samsung [19]
	Proposal 4: 6GR consider to reuse the 64 preambles per RO as starting point, FFS the necessity.
Proposal 5: 6GR reuses the RO definition in NR.
Observation 1: Complexity on SSB-RACH association in NR creates large burden in specification and implementation.
Proposal 6: 6GR studies the RO configuration with considering the concentrated/clustered design of common channels.
Observation 2: Table based RO configuration is lack of true flexibility.
Observation 3: Both UE and network can benefit from the Parameter-based RACH Configuration
Proposal 7: 6GR studies the PRACH configuration by parameter-based configuration comparing with NR table based.
Proposal 8: 6GR considers to study the scenarios and its potential to unequal PRACH configuration per SSB.

	Interdigital [20]
	Proposal 10: 6GR supports initial beam-pairing with the beam correspondence assumption at both network and UE (e.g., association between SSB and RO).
Proposal 11: Study the association mechanism between SSB and RACH occasion
Proposal 12: 6G shall support one-to-one mapping between SSB and RACH occasion as the baseline

	Fujitsu [22]
	Proposal 1: Study flexible PRACH configuration considering various duplex types.

	Transsion [23]
	Proposal 4: It is recommended to further explore unified configuration and resource frameworks that can accommodate multiple PRACH usage scenarios within a single design, thereby avoiding further fragmentation of PRACH resources.
Proposal 5: It is recommended to continue supporting the PRACH configuration framework defined in NR for 6G.

	Sharp [25]
	Proposal 5: Condensed RACH occasions (ROs) with long sleeping opportunity should be supported.
Proposal 6: 6GR to study solutions for realizing condensed ROs.
Proposal 7: 6GR to study semi-static and dynamic activation of additional condensed ROs.
Proposal 8: 6GR to study more than one configuration index within a RACH configuration.
Observation 1: Condensed ROs are supported for PRACH adaptation for NES in NR. However, in such scenarios, RO selection by UEs tends to be biased.
Proposal 9: 6GR to study RO selection mechanisms for condensed ROs, with consideration of both latency and fairness.

	Lenovo [26]
	Proposal 7: RAN1 to study and evaluate network energy saving and UE impacts on clustered provisioning of PRACH resources.
Proposal 8: RAN1 to study configuring parallel PRACH resource sets for different purposes of e.g., feature/feature combination identification, PRACH resource adaptation, etc.
Proposal 9: 6GR to study dynamically triggered PRACH resource for PRACH resource adaptation. NR solutions can be taken as starting point.
Proposal 10: RAN1 to study and evaluate following schemes for RACH resource adaption
· uneven PRACH resources for different beams
· UE triggered on-demand PRACH resource
Proposal 13: RAN1 to study simplified SSB to RO association in 6GR.
Proposal 14: RAN1 to study SSB to RO association enhancements, including, e.g., 
· SSB to RO association for clustered ROs and SSBs
· SSB to RO association for ROs for PRACH repetition
· SSB to RO association for uneven PRACH resources for different beams.

	ETRI [28]
	Proposal 9: Discuss a PRACH configuration index table for FR3 unpaired spectrum, while reusing the existing NR configuration index for FR1 and FR2-1 as much as possible.

	Ericsson [29]
	Observation 3	To reduce network energy consumption, the RACH occasions may be allocated more sparsely, perhaps once every 160ms.
Observation 6	NR random access configurations, i.e., time-domain RO configurations, are contained in a table with 256 rows. It imposes severe limits on the flexibility of the PRACH configuration.
Proposal 4	RAN1 to study how random access configuration table could be fully or partly replaced by separately configurable parameters in ways that avoid using excessive number of bits.
Observation 7	For initial access, ROs immediately after an SS/PBCH burst are more frequently used.
Proposal 5	A flexible PRACH configuration can be studied to avoid unnecessary PRACH latency and guarantee efficient use of RO resources.
Observation 8	New features specified in late NR releases demand more and more preamble partitions, affecting an efficient use of preamble resources and reducing the number of available preambles in a partition. 
Observation 9	PRACH partitioning will likely still be needed to some extent, such as to indicate the radio channel quality or coverage conditions.
Proposal 6	Limit PRACH preamble partitioning as much as possible by
· reusing existing methods to avoid UE capability report in Msg1, including UE capability indication in Msg3 or after RRC connection establishment, and RRC INACTIVE state
· studying the cases where early indication in Msg1 is really necessary
· studying different methods than preamble partitioning to support early indication in Msg1
Proposal 7	Discuss alternatives to preamble partitioning, e.g. including a payload of a few bits in the PRACH occasion, or use two different preamble durations.

	Panasonic [30]
	Observation 2: In Rel.19 NR, additional PRACH resources were provided based on only a preconfigured static PRACH mask (provided to the UE via SIB1) and the additional PRACH resources available or not indicated via DCI 1_0 (with P-RNTI or C-RNTI), which was not so dynamic/flexible.   
Observation 3: In NR, the design had to consider the legacy UEs present in the system as well.
Proposal 3: PRACH resource provisioning should be more dynamic based on the network situation.
Observation 4: Providing ROs in a clustered manner can allow base station to have light or even deep sleep opportunities. 
Proposal 4: Having a unified framework for providing SSB, SIB1, PRACH, Paging and other common channels in a clustered manner with a goal to improve network energy efficiency.
Observation 5: PRACH configuration index and other PRACH configuration parameters are conveyed to the UE in a semi-static manner and cannot be changed dynamically and flexibly. To provide ROs based on traffic demand, more dynamic provisioning and indication must be supported.
Proposal 5: Providing dynamic and flexible PRACH resources without high signaling overhead should be supported.
Proposal 6: SSB to RO mapping should be revisited for dynamic and flexible PRACH resources sharing.
Observation 6: Intensive PRACH portioning leads to lesser ROs and preambles available for general purposes. Furthermore, it could lead to overhead and overprovisioning issues and complex PRACH design.
Proposal 7: The number of PRACH resource partitions should be reduced or eliminated. More information (e.g., feature related) should be sent over Msg3 instead of PRACH partitioning with the understanding of native support of Msg3 repetition.
Proposal 8: The number of PRACH resource partitions should be reduced or eliminated. More information (e.g., feature related) should be sent over Msg3 instead of PRACH partitioning with the understanding of native support of Msg3 repetition.

	Fraunhofer [31]
	Proposal 1: For 6GR, study adaptive PRACH configuration to reduce reliance on extensive static configuration options.
Proposal 2: For 6GR, study enhanced SSB–PRACH mapping mechanisms, including adaptive or load-aware algorithms, to improve scalability and PRACH efficiency under dynamic access conditions.

	NTT Docomo [33] 
	Proposal 5. Support time/frequency domain PRACH occasion adaptation for NES in 6GR.
Observation 4. 
· Not all NR specified PRACH configurations (i.e., rows in the table) are deployed in practice.
· NR’s configuration scheme is primarily designed for periodic RO distribution while a clustered RO distribution is beneficial for NES.
Proposal 6. Study time domain PRACH configuration approach(es) that enable a more real field-friendly and more NES-friendly design RO configuration.
Proposal 8: Study whether/how to increase frequency domain PRACH resources (e.g., more than 8 ROs).
Proposal 9. RAN1 to study whether increasing the number of preambles per RO is necessary to address the PRACH capacity issue.
Proposal 10. Study adaptive partitioning mechanism to resolve the increased collision probability caused by the semi-static partitioning of PRACH resources.
Proposal 11. For SSB-to-RO mapping in 6GR, the following principles of NR mapping rule can be used as the starting point. 
· It needs to guarantee that ROs at the same SFN in different rollover periods are associated to the same transmitted SSB.
· The impact on PRACH transmission latency should be considered.
Proposal 12. Study the mapping rule considering the configuration of a clustered RO distribution.
Observation 5. In the scenarios where different areas within a cell have quite different UE densities / traffic loads., the required PRACH capacity would be different across these areas.
Proposal 13. Study the non-uniform SSB-to-RO mapping where different numbers of ROs/preambles are associated with each transmitted SSB based on the UE distribution and PRACH capacity requirements to those SSBs.

	Qualcomm [35]
	Proposal 1: Study enhancement on dynamic indication (msgX) of additional ROs for msg1 retransmission (msgY)

	CEWiT [37]
	Observation 3: Clustering of RACH occasions, especially in case of on demand transmission of SSB/SIB1 or longer periodicity SSB, is essential to improve energy efficiency.



Study Aspects
· Clustered/condensed ROs for Network Energy Saving (NES).
· Flexible, parameter-based RO configuration.
· Non-uniform and flexible SSB-to-RO mapping.
· Dynamic/On-demand RO activation.
· RO support for wideband/sub-band operation.

Proposal #4-1:
Study the following aspects of random access occasions (RO), which are time/frequency resources allocated for PRACH transmission attempts:
· Clustered/condensed ROs for improved network and device energy savings
· RO resources in SBFD and/or non-SBFD symbols and/or slots 
· Flexible RO configuration including parameter-based configuration 
· SS and PBCH-to-RO association/mapping including non-uniform association/mappings, flexible association/mappings (e.g., one-to-one, one-to-many, many-to-one, many-to-many), handling of SBFD symbols and/or slots
· Dynamic/On-demand RO activation
· RO support for wideband/sub-band operation

Round #1 Discussion
Please provide comments on the proposals in this subsection. If there are any other proposals that companies would like to discuss related to subtopic of this subsection, please provide them in the comment section. Moderator will follow up with additional proposal as needed.
Company Comments
	Company
	Comments

	China Telecom
	For the first bullet, the term “Clustered/condensed ROs” is not clear for us, we needs first to clarify what are “Clustered/condensed ROs”. 
For the second bullet, we think we need first to discuss whether to support SBFD operation in DAY1, and then we need to discuss what “SBFD” is like in 6G, is it just reuse the definition in 5G-A or some enhancement will be considered, then we can discuss RO resources in SBFD/non-SBFD symbols/slots.
For the third bullet, we think RO configuration and SSB-to-RO mapping should be separately discussed. For this proposal, we think the intention is to discuss RO configuration.
For the fourth bullet, we think we need to discuss the configuration perspective for dynamic/on-demand RO instead of activation. 
For the last bullet, the intention/meaning of this bullet is not clear for us.

	OPPO
	For the first bullet, as for 6G, we think both cluster RO and distributed RO should be studied .
For the fifth bullet, we also consider to de-activate RO, so we can change “activation” with “adaptation”.
The last bullet, the “RO support” is unclear.

	MTK
	The RO mapping related proposal will also be discussed in agenda 10.5.1, so we suggest to remove the detail description of “SS and PBCH-to-RO” from the 4th sub bullet, since we are not sure if it will be the SSB and RO mapping or CSI-RS-like RS and RO mapping or any other cases yet. SBFD issue is already demonstrated in the 2nd sub bullet so it can be removed from the 4th bullet. 
Study the following aspects of random access occasions (RO), which are time/frequency resources allocated for PRACH transmission attempts:
·	Clustered/condensed ROs for improved network and device energy savings
·	RO resources in SBFD and/or non-SBFD symbols and/or slots 
·	Flexible RO configuration including parameter-based configuration 
·	SS and PBCH-to-RO RO association/mapping including non-uniform association/mappings, flexible association/mappings (e.g., one-to-one, one-to-many, many-to-one, many-to-many), handling of SBFD symbols and/or slots
·	Dynamic/On-demand RO activation
·	RO support for wideband/sub-band operation


	Huawei, HiSilicon
	Generally fine.
Some simplification might help here, else we’ll have 2-3 bullets touching related points that may produce confusing agreements in future.
· Flexible RO configuration and activation including parameter-based configuration 
· SS and PBCH-to-RO association/mapping including non-uniform association/mappings, flexible association/mappings (e.g., one-to-one, one-to-many, many-to-one, many-to-many), handling of SBFD symbols and/or slots
· Dynamic/On-demand RO activation




Summary of Round #1 Discussion

Procedure Aspects
Most companies including Nokia, Spreadtrum, Huawei, OPPO, LGE, ZTE, TCL, CATT, Xiaomi, NEC, China Telecom, Samsung, InterDigital, Transsion, MediaTek, Sharp, Lenovo, ETRI, Ericsson, Sony, and CEWiT support the 4-step RACH as the baseline, often keeping 2-step RACH as an option. Futurewei, EURECOM, CMCC, vivo, Tejas Network, Ofinno, Panasonic, NTT Docomo, Google, and Qualcomm suggest studying enhancements such as RACH-less/contention-based data transmission for lower latency, early feature indication, and specific adaptations for NTN and multi-TRP. 
	Company
	Proposals/Observations

	Nokia [1]
	Proposal 16: 	Avoid multiple options for RACH procedure in 6GR and support 4-step RACH as baseline.

	Futurwei [2]
	Proposal 3: RAN1 studies potential solutions that increases the reliability of 6GR RACH MSG3 transmissions in the upper mid-band (at about 7 – 24 GHz).  

	Spreadtrum [3]
	Observation 3: In NR, enhanced coverage features (including SBFD) for random access procedures had been introduced in different releases, which brought difficulties to widespread commercialization on those enhanced coverage features due to compatibility issue.
Proposal 2: To design the coverage features during initial access and random access, the following aspects should be considered for 6GR day1:
· Identify the potential bottleneck DL and UL channels during random access for diverse device types 
· NR coverage features as a starting point
· FFS: Coverage features applicable to all device types
Proposal 3: RAN1 can study a joint configuration to determine coverage level for all related channels during random access, and a joint coverage request from UE for all channels for 6GR.
Proposal 12: NR 4-step RACH should be supported as the baseline for 6GR. 
· FFS: 2-step RACH procedures with fallback mechanism

	Huawei, HiSilicon [4]
	Proposal 5:	Low-overhead methods for determining the repetition numbers of multiple Msg types should be studied.
Observation 8:	NR random access for state transition from idle/inactive mode to data exchange is complicated due to contention resolution.
Proposal 7:	Study UE dedicated PRACH preamble for fast transition from sub-state to connected mode.
Observation 9:	UE dedicated PRACH preamble is beneficial for grant-free transmission. 
Proposal 8:	Study UE dedicated PRACH preamble association with contention-based grant-free data transmission.

	OPPO [5]
	Proposal 8: For 6GR initial access study, the coverage of PRACH channel should be evaluated to identify the gap w.r.t. the coverage target (5G Msg3 at mid-band).
Proposal 10: For 6GR, study PRACH-less random access procedure for lower latency and higher resource efficiency than 4 steps RA.

	LGE [6]
	Proposal #5: Study multiple PRACH transmissions using the same and/or different UE Tx beams to enhance UL coverage and/or support initial UE Tx beam selection.
Proposal #7: Study an enhanced RACH procedure to support multi purpose access, coverage enhancement, and diverse deployment scenarios, including multi TRP, multi carrier, and NTN operation.
Proposal #15: Study RACH procedures including two‑step RACH and contention‑based CG‑PUSCH, with a focus on efficient support for short data transmission and optimized UL synchronization handling.

	EURECOM [7]
	Proposal 2: DMRS in the new PUSCH assumes the role of preamble in the conventional 2-step RACH procedure for UE detection and synchronization.
Proposal 3: Data in the new PUSCH contains the same messages (RRC messages) as data in PUSCH in the conventional 2-step RACH procedure.

	ZTE, Sanechips [8]
	Proposal 8: In 6G, 2-step RACH should be supported with 4-step RACH as a fallback mechanism.
Proposal 9: In 6G, contention based data transmission should be studied and supported in RACH procedure to address various needs, e.g., bursty traffic, small packet (SDT) or BSR/SR transmission.
Proposal 10: A unified procedure should be supported for coverage enhancement in RACH procedure.
Proposal 12: RACH procedure (e.g., resource configuration and selection) to enable cell-free/mTRP operation should be studied in 6G.
Proposal 13: RACH procedure to enable early CSI acquisition (e.g.,CSI reporting via Msg-A) can be studied in 6G.

	TCL [9]
	Observation 2: The four-step random access procedure, including both contention-based and contention-free modes, has been used as the baseline initial access mechanism in LTE and 5G, providing reliable connection establishment for general access as well as deterministic access scenarios.
Proposal 6: Support the 4-step RACH as the baseline initial access procedure, with 2-step RACH supported as an optimization access method in 6G.
Proposal 7: Support one-step RACH procedure for 6G to enable ultra-low-latency access.
Proposal 8: Study one-step RACH procedure following a CDMA-like principle, i.e., a single uplink transmission carries UE identification and small payload.
Proposal 9: Support UE capability differentiation for random access procedure in 6G, enabling the suitable RA procedures (e.g., 4-step, 2-step, or future schemes) per UE or per scenario.
Proposal 10: Support coverage enhancement for both uplink and downlink channels/signals involved in the initial access procedure in 6G day1.

	CATT, CICTCI [10]
	Proposal 2: Coverage extension techniques for all steps in random access procedure should be considered in 6GR.
Observation 1: In 6GR, the following scenarios require particular consideration of latency issues: 
· LTM and BFR operation
· Semi-static SBFD operation
· NTN beam-hopping operation
Proposal 4: 6GR random access study should take latency into consideration from day-1.

	CMCC [11]
	Proposal 4. 6GR should study RACH procedure in multi-TRP scenario with two-stage synchronization signal framework:
· Step 1: UE detects always-on first-stage SS for initial time/frequency acquisition.
· the first-stage SS is transmitted within a CFA in SFN manner
· Step 2: UE transmits UL-WUS to trigger on-demand second-stage SS or monitors the second-stage SS.
· the second-stage SS is TRP/beam specific
· Step 3: UE selects “best” beams and transmits Msg1 towards one or more selected TRPs/beams and performs consequent RACH procedure.
Proposal 9. 6GR should study a unified repetition framework for physical channels in RACH procedure, including:
· gNB side: joint/combined repetition number and related RSRP threshold configuration/indication for multiple physical channels.
· UE side: joint/combined repetition request for multiple physical channels.

	Xiaomi [12]
	Observation 1: The 4 step procedure in 5G includes CBRA and CFRA, and provides robust initial access and is widely used in many scenarios in 5G NR.
Proposal 2: For 6G RACH procedure study, the 4 step RACH framework in 5G is the starting point.
Proposal 3: For 6G RACH procedure study, study the necessity of 2-step RACH as a Day 1 feature, as well as whether and how to enable 2-step RACH for cell-edge UEs.
Proposal 6: If SDT is to be supported as a Day 1 feature in 6G, RA-SDT should be studied along with the RACH procedure.
Observation 3: To achieve the same coverage, a significant link budget gap exists between 7 GHz and 3.5 GHz.
Proposal 12: For 6G RACH coverage, study repetition based coverage enhancement schemes, and the following directions can be considered:
· Repetition number indication methods
· Joint repetition of PRACH channels
· Early termination for repetition
· Area dependent resource for repetition
Proposal 19: 6GR should have a unified PRACH procedure and channel/signal design for all device types.
Proposal 20: Study the necessity of defining separate initial BWPs for RACH for low-end devices.

	vivo [13]
	Proposal 6: To meet the requirements of different scenarios, services, and terminal types, study various RA types in 6GR day-1(e.g., 4-step/2-step RACH, LTM).
Proposal 17: Study simplified Early feature combination (FC) indication via random access procedure in 6GR.

	Tejas Network [14]
	Observation 9: In multi-TRP systems, PRACH resource sharing and detection combining introduce trade-offs between detection robustness and ambiguity that must be understood at the physical layer.
Proposal 8: RAN1 should study PRACH resource mapping and detection principles for multi-TRP deployments, including TRP-specific versus shared resources and the feasibility of multi-TRP combining under realistic synchronization assumptions.

	Ofinno [16]
	Proposal 6: Study to support:
· Both 4-step and 2-step RACH procedures as a baseline for 6GR RACH procedures.
· Contention-based and contention-free RACH procedures
Proposal 7: RAN1 study 2-step RACH procedures for 6GR RACH procedures with consideration of latency, resource efficiency, UE/network complexity.
Proposal 8: For 6GR RACH, support reuse/enhancement of RACH adaptation introduced for network energy saving.		- e.g., semi-static configuration of RACH occasions with a long periodicity via broadcasting and dynamic activation/deactivation of additional RACH occasions for network energy saving.
Proposal 14: RAN1 to study AI/ML-based early contention resolution for 6GR RACH procedure to mitigate the limitations of conventional PRACH receivers in handling preamble collisions.

	NEC [17]
	Proposal 8: For RACH procedure, 4-step RACH procedure can be baseline and prioritized to be supported in 6GR.
· RAN1 can further study whether 2-step RACH needs to be additionally supported from physical layer perspective.
Proposal 10: Contention based PUSCH transmission can be considered as a candidate option for improving uplink capacity and reducing initial access latency in 6GR.
Proposal 15: For PRACH repetition mechanism, some parameters can be separately configured for each SSB index, e.g., RSRP threshold, for 6GR.
Proposal 16: To support the coexistence of diverse device type in 6GR, RAN1 can further study the following aspects during random access procedure:
· Whether/how to share the resources for Msg1 among different device types;
· Whether common or sperate Msg2 should be transmitted for different device types;
· The huge number of LPWA devices in 6GR and the performance of EMBB UE needs to be considered in priority.

	China Telecom [18]
	Proposal 8: 5G basic framework of RACH procedure can be a starting point. Further study how to support RACH procedure on SCells if beneficial can be identified.
Proposal 9: Support to study UL repetitions in RACH procedure. And treat all UL repetitions in RACH procedure as a single feature instead of separate features.
Proposal 13: Study unified PRACH mask design for both single PRACH transmission and PRACH repetition.

	Samsung [19]
	Proposal 9: 6GR supports both CBRA and CFRA.
Observation 4: 4step RA and 2-step RA can be beneficial for different scenarios.
Proposal 10: 6GR considers to support both 4-step RA and 2-step RA procedures for use case of normal state and EE state, respectively.
Proposal 11: 6GR considers to support PDCCH order triggered RA procedures.
Observation 5: Network is able to detect multiple colliding UE at least in some cases.
Proposal 12: 6GR considers to study RA procedure design to access multiple colliding UEs at one procedure.
Proposal 13: 6GR considers to study PRACH used for on demand UL signal in potential on demand SIB1 discussion.
Observation 7: NR fragmented and channel-by-channel coverage enhancement bring quite burden and inefficiency in both specification and implementation.
Proposal 16: 6GR studies the unified coverage scheme for initial access channels, especially UL channels.

	Interdigital [20]
	Proposal 1: Use 4-step RACH from NR as the baseline
Proposal 2: Study a unified RACH procedure supporting both 2-step and 4-step RACH, in close coordination with RAN2
Proposal 3: 6GR initial access supports beam-based operation
Proposal 4: All RACH messaging shall satisfy the coverage and latency requirement for 6GR for both NTN and TN
Proposal 5: Signaling overhead to indicate coverage extension methods during initial access shall be minimized
Proposal 6: Study necessity and details of early indication (e.g., features, intention, capability) during initial access in msg1
Proposal 7: Study necessity for configurable waveform during initial access
Proposal 8: Study benefits for using a PAPR reducing waveform during initial access
Proposal 16: Study semi-static and dynamic mechanisms for provisioning PRACH resources considering NW energy savings (e.g. clustering of common signals/channels, on-demand PRACH resources)

	Transsion [23]
	Proposal 6: It is recommended to prioritize the study of the four step random access procedure in the early stage of 6G.
Proposal 7: It is recommended that Msg1 repetition with the same Tx beam, Msg3 repetition, and Msg1 repetition with different Tx beams can be considered in 6G.

	MediaTek [24]
	Observation 3: Contention-based RACH-less procedure for initial access can significantly reduce the signaling overhead and access latency.
Proposal 2: Contention-based RACH-less for initial access can be supported for 6G with network indication.
Observation 4: The legacy 4-step random access procedure is essential.
Proposal 3: The legacy 4-step RACH mechanism should be retained as a baseline.
Observation 5:  RACH coverage enhancement for 6G system is necessary.

	Sharp [25]
	Proposal 2: 6GR to study mTRP based initial access in RRC_IDLE/INACTIVE modes.
Proposal 3: A unified coverage enhancement solution should be supported for initial access in 6GR.

	Lenovo [26]
	Proposal 1: 6GR takes 4-step RACH procedure as the baseline and studies potential enhancements. 
Proposal 2: RAN1 to study and evaluate 2-step RACH procedure for latency reduction and energy saving.
Proposal 11: RAN1 to study and evaluate coverage enhancement, capacity enhancement solutions for each message in the RACH procedure. NR schemes can be taken as staring point.

	ETRI [28]
	Proposal 1: 4-step random access procedure is the baseline for CBRA.
Proposal 2: Study scenarios applicable to 2-step random access.
Proposal 3: Study additional 2-step ahead of 4-step random access procedure under standalone assumption.
Proposal 4: Support the CFRA procedure, taking the NR CFRA procedure as baseline.
Proposal 5: Support the unified framework for allowing Msg1 transmission, and study potential L1 impacts.
Proposal 6: Support the early indication of UE capability or relevant service, taking the NR framework as baseline.
Proposal 7: Support the unified framework for Msg1 transmission, and study L1/L2-driven RA events if necessary.
Proposal 11: Study whether the RAR requires new or modified fields in response to 6GR RA events, while taking the NR RAR as a baseline.
Proposal 12: Support PUCCH repetition for HARQ-ACK during 6GR initial access.
Proposal 13: Support the NR-based Msg3 transmission scheme as the baseline, and study whether any further enhancements are beneficial

	Ericsson [29]
	Observation 1	In NR, deployment of two-step random access procedure is unlikely, due to reasons of no obvious latency reduction, deployment restriction of small cells, and large MsgA PUSCH overhead.
Proposal 1	For 6G random access, four-step random access is supported as baseline.

	Panasonic [30]
	Proposal 9: The PRACH procedures other than initial access, such as PDCCH order RA, network trigger, beam failure recovery, radio link failure, should be discussed.

	Sony [32]
	Proposal 4: RAN1 studies support for small message transmission in Msg1 in order to support early UE capability signalling or small data messages.  
Proposal 5: The 6GR RACH procedure supports a flexible timeline between Msg1 and the RAR monitoring window.
Proposal 6: The RAR design assumes inclusion of a frequency correction command in addition to a timing advance command and other information.
Proposal 9: RAN1 studies how to support early capability signalling in the RACH procedure.
Proposal 10: RAN1 studies the support of grant-free sequence-based transmissions for the support of the massive IoT connection density requirement.
Proposal 11: The 6GR PRACH and RACH procedure design includes an extensibility framework for future new features.

	NTT Docomo [33]
	Proposal 14. Study the need to support the following RACH procedures: 4 step CBRA, 4 step CFRA, 2 step CBRA, 2 step CFRA, CFRA without RAR for LTM early UL TA acquisition.  
Proposal 15. 
· Support random access procedure triggered by PDCCH order.
· Support the following features of random access procedure triggered by PDCCH order for mTRP/inter-cell/LTM scenario.
· For mTRP scenario, PDCCH order can trigger PRACH transmission to a TRP different from the TRP sending PDCCH order.
· For inter-cell mTRP/beam management scenario, PDCCH order can trigger PRACH transmission to a non-serving cell.
· For LTM, PDCCH order can trigger PRACH transmission to a candidate cell.
Proposal 16. Support early CSI acquisition during initial access in 6GR.
· Early CSI acquisition framework for UE transitioning from idle to connected mode in NR can be the starting point.
· Study early beam reporting for mTRP based on early CSI acquisition framework during initial access.

	Google [34]
	Proposal 4: RAN1 should consider a joint design for OD-SIB request and RA procedure to reduce initial access latency and signalling overhead.
Proposal 5: Support PUSCH repetitions combined with OCC for Msg3, Msg5, and subsequent messages to enhance coverage and capacity during initial access.


	Qualcomm [35]
	Proposal 3: Study use cases for paging triggered CFRA
Proposal 4: Study contention based PUSCH for both connected and idle UEs 
· RACH-less initial access can be considered for idle UE with known TA

	CEWiT [37]
	Proposal 2: Following aspects should be considered in the design of RACH procedure/ configuration for 6GR
· 4 step RACH as the baseline
· Support both CBRA and CFRA
· Clustering of RACH occasions for improving energy efficiency and latency
· Optimization of RACH configuration/repetition schemes for SBFD scenario
· Time domain and spatial adaptation of RACH for energy efficiency
· WUS for on demand SSB/SIB
· Early identification of UE types/capabilities



Study Aspects
· 4-step RACH as baseline; role of 2-step RACH.
· Contention-based data transmission/RACH-less procedures.
· Unified procedures for SBFD, Multi-TRP, Multi-carrier, and NTN.
· Unified coverage enhancement (e.g., repetition) framework for Msg1–Msg5.
· Early indication/small data transmission in Msg1.
· Collision resolution enhancements.


Proposal #5-1:
For random access, assume 4-step RACH operation as baseline. Further study the role of 2-step RACH including support of 2-step RACH.

Proposal #5-2:
Study the following aspects on random access procedure and operations:
· Contention-based data transmission/RACH-less procedures
· Unified procedures for SBFD, Multi-TRP, Multi-carrier, and NTN
· Unified coverage enhancement (e.g., repetition) framework for Msg1–Msg5
· Early indication/small data transmission in Msg1
· Collision resolution enhancements

Round #1 Discussion
Please provide comments on the proposals in this subsection. If there are any other proposals that companies would like to discuss related to subtopic of this subsection, please provide them in the comment section. Moderator will follow up with additional proposal as needed.
Company Comments
	Company
	Comments

	China Telecom
	For Proposal #5-1, we think both 2-step and 4-step RACH should be supported.
For Proposal #5-2, for the fist bullet, where is CFRA? For the second bullet, we are not sure how to realize a unified procedure for these different features. For the third bullet, we support the direction, but we’re not sure what is unified framework, since it also includes Msg.2 and Msg.4. For, the forth bullet, it should be a separate discussion.

	OPPO
	We are fine with Proposal #5-1.
For Proposal #5-2, we should evaluate the coverage problem firstly, if the coverage couldn’t reach target coverage, coverage enhancement was necessary. Otherwise, coverage enhancement was not needed.
And for small data transmission in Msg1, how can preambles convey data can be further clarified and studied.

	MTK
	For Proposal 5-1: 
The RACH-less operation is also important for the random access procedure study. Compared with 2-step RACH operation, RACH-less operation can reduce the resource overhead of the Msg1 and Msg2. 
For random access, assume 4-step RACH operation as baseline. Further study the role of RACH-less and 2-step RACH including support of RACH-less and 2-step RACH.


	Huawei, HiSilicon
	These points mainly seem covered to the necessary extent in other proposals, , e.g. NTN is mentioned already, SDT belongs to RAN2 first, coverage enhancement is touched on in some per-message proposals, SBFD has its own proposal. Not sure of the necessity here.



Summary of Round #1 Discussion

Msg2/3/4/5 Specific Aspects
Nokia, Futurewei, Huawei, OPPO, LGE, EURECOM, CATT, CMCC, Xiaomi, NEC, China Telecom, Fujitsu, Transsion, Sharp, Fainity Innovation, ETRI, Ericsson, Sony, NTT Docomo, Google, and Qualcomm call for a unified coverage enhancement framework (repetitions) across Msg1–Msg5 rather than fragmented per-channel features. Many also propose increasing Msg3 payload size for early data/capability reporting and using network-driven decisions for repetition levels. 
	Company
	Proposals/Observations

	Nokia [1]
	Proposal 17: 	Consider Msg3 based identification as a baseline. Restrict use Msg1 based identification to limited use cases.  
Proposal 18: 	Support for repetitions for all messages for RACH procedure, e.g. Msg1, Msg2, Msg3, Msg4.

	Futurwei [2]
	Proposal 3: RAN1 studies potential solutions that increases the reliability of 6GR RACH MSG3 transmissions in the upper mid-band (at about 7 – 24 GHz).  

	Huawei, HiSilicon [4]
	Observation 5:	Coverage ability of initial access signals is a bottleneck problem for U6G BS, especially for UL signals, e.g., PRACH and Msg3.
Observation 6:	Take 5G NR repetition scheme of PRACH, Msg3, RAR and Msg4 as the baseline for further coverage enhancement in 6GR.

	OPPO [5]
	Proposal 8: For 6GR initial access study, the coverage of PRACH channel should be evaluated to identify the gap w.r.t. the coverage target (5G Msg3 at mid-band).

	LGE [6]
	Proposal #6: Study mechanisms for early UE reporting based on Msg3, including increased Msg3 payload size, instead of introducing PRACH preamble partitioning or preamble overloading.
Proposal #12: Study RAR enhancements to support flexible system information delivery and on demand operation.
Proposal #13: Study enhancements to the four‑step RACH procedure that increase Msg3 payload flexibility and improve resource efficiency, including (i) larger Msg3 information bit sizes and (ii) antenna‑port indication for Msg3 PUSCH to enable overlapping time‑frequency resource usage across multiple UEs.
Proposal #14: Study coverage enhancement techniques for RACH messages in both UL and DL, including a unified CE framework for Msg1/3/5.

	EURECOM [7]
	Proposal 1: A new PUSCH format for MsgA is used in 2-step RACH procedure where two transmissions in different slots of preamble and PUSCH is replaced by a single PUSCH transmission.

	CATT, CICTCI [10]
	Proposal 11: In 6GR, both 4-step RA and 2-step RA can be the candidates for initial access for different applicable scenarios.
Proposal 16: For Cell DRX operation in the RRC IDLE/INACTIVE state, the following implementation approaches should be considered:
· Option 1: Cell DRX patterns configured via system information (e.g., MIB and/or SIBs)
· Option 2: Cell DRX implicitly achieved through clustered RACH transmission.

	CMCC [11]
	Proposal 8. 6GR should study early CSI acquisition in RACH procedure, e.g., CSI report in Msg3 or Msg5.
Proposal 10. 6GR should study early indication in Msg1 and simplified RACH partition framework than 5G, including:
· which features need early indication, e.g., 6G IoT UEs, physical channel repetition request.
· combined early indication for multiple features, e.g., repetition request for both Msg1 and Msg3.

	Xiaomi [12]
	Proposal 8: The physical layer designs of 5G Msg2-4 should be adopted as the baseline for 6G PRACH study.

	NEC [17]
	Proposal 9: RAN1 may need to study a more efficient Msg3 scheduling mechanism compared to NR, considering the support of massive device number scenario and low-end devices’ accessing.
Proposal 14: RAN1 can study the native support of Msg1/2/3/4/5 repetition during random access procedure.
Proposal 16: To support the coexistence of diverse device type in 6GR, RAN1 can further study the following aspects during random access procedure:
· Whether/how to share the resources for Msg1 among different device types;
· Whether common or sperate Msg2 should be transmitted for different device types;
· The huge number of LPWA devices in 6GR and the performance of EMBB UE needs to be considered in priority.

	China Telecom [18]
	Proposal 10: Repetition mechanisms specified in 5G for Msg1, Msg3, Msg5 can be a starting point.
Proposal 12: Study whether to support PRACH repetition with frequency hopping.
Proposal 15: Study mechanism to indicate the number of Msg3 repetition.
Proposal 16: Study frequency hopping mechanism for Msg3 repetition.

	Fujitsu [22]
	Proposal 3: 6GR strives for a unified design of PDCCH/PDSCH/PUCCH/PUSCH repetition of Msg2/3/4, Msg4 HARQ-ACK, or other DL/UL transmissions prior to dedicated RRC configuration.

	Transsion [23]
	Proposal 7: It is recommended that Msg1 repetition with the same Tx beam, Msg3 repetition, and Msg1 repetition with different Tx beams can be considered in 6G.

	Sharp [25]
	Proposal 1: The 6G random access (RA) procedure reuses the 5G NR RA flow (Msg1–Msg4), while meeting NES and wide-area coverage requirements through minimal extensions.
Proposal 4: At least the following physical channels can be considered for coverage enhancement during initial access:
· Msg3, the PUCCH carrying HARQ-ACK in response to Msg4, and potentially Msg5
· Msg2 and Msg4 PDCCH/PDSCH

	Fainity Innovation [27]
	Observation #3: Although the NW controls Msg3/Msg5 repetitions in NR, the decision logic is heavily dependent on UE-side RSRP measurements acquired prior to Msg1. This dependence fails to account for channel volatility during the RACH procedure and leads to inefficient resource allocation.
Proposal #2: In 6GR, the repetition levels for Msg3 and Msg5 should be network-driven based on the measured quality of the received UL signals.

	ETRI [28]
	Proposal 11: Study whether the RAR requires new or modified fields in response to 6GR RA events, while taking the NR RAR as a baseline.
Proposal 12: Support PUCCH repetition for HARQ-ACK during 6GR initial access.
Proposal 13: Support the NR-based Msg3 transmission scheme as the baseline, and study whether any further enhancements are beneficial

	Ericsson [29]
	Observation 15	The Msg3 payload will need to be larger in 6GR to simplify the transition between inactive and connected. 
Proposal 10	Sufficient coverage for Msg3 with the larger size must be ensured.
Proposal 11	For 6G, Msg3 transmission can be considered together with other PUSCH transmissions to strive for a common time-domain resource allocation design, stretching across multiple slots.

	Sony [32]
	Proposal 7: The device processing complexity should be considered in the definition of timeline between RAR reception and Msg3 transmission. This is particularly applicable to low-tier IoT devices.
Proposal 8: 6GR targets a Msg3 payload size of 56 bits or less.

	NTT Docomo [33]
	Proposal 17. Study efficient early UE capability report framework via Msg.1/3 before RRC connection considering following aspects:
· Strive to reduce number of Msg.1 resource partitions. 
· New scheme for early UE capability report via Msg3, e.g., new MAC CE in Msg.3.

	Google [34]
	Proposal 5: Support PUSCH repetitions combined with OCC for Msg3, Msg5, and subsequent messages to enhance coverage and capacity during initial access.

	Qualcomm [35]
	Proposal 2: Support DMRS RSRP based Msg2 selection for RACH collision resolution with multiple Msg2 transmission
Proposal 5: Study a TA acquisition only procedure using PRACH and special Msg2, which provides the UE with the TA corresponding to the detected PRACH
Proposal 6: UL messages in RACH procedure, e.g. Msg3, Msg4 ACK, can be scheduled with OCC to improve access capacity
Proposal 7: Study Msg2 schedules multiple Msg3 UL grants for different UEs with Msg1 sent on different Ros
Proposal 8: Study Msg4 PDSCH payload reduction, e.g. by removing UE contention resolution identity MAC-CE in Msg4 PDSCH
Proposal 9: Study coverage enhancement for broadcast PDCCH and PDSCH, including PDSCH for SIB1 and Msg4



Study Aspects
· Unified coverage enhancement (repetition) framework for Msg1–Msg5.
· Increased Msg3 payload size and early reporting.
· Network-driven repetition level determination.
· Msg3/Msg5 enhancements (OCC, flexible resources).
· Msg2/Msg4 optimizations.

Proposal #6-1:
Study the following aspects of other messages beyond random access Msg 1:
· Msg3 payload size and early reporting of UE capability/features, device types, CSI, etc.
· Network-driven repetition level determination
· Msg3/Msg5 enhancements including use of orthogonal cover codes (OCC) and flexible resources assignments for Msg 3 and Msg 5.
· Msg2/Msg4 optimizations
· In case of 2-step PRACH, Msg A format

Round #1 Discussion
Please provide comments on the proposals in this subsection. If there are any other proposals that companies would like to discuss related to subtopic of this subsection, please provide them in the comment section. Moderator will follow up with additional proposal as needed.
Company Comments
	Company
	Comments

	China Telecom
	The main bullet is not clear for us. For example, for early reporting of UE capability, can we also considere preamble partitioning approach? Or we just consider to use Msg3 to realize this?

	OPPO
	We think the last bullet can be separate discussion from proposal #6-1.

	Huawei, HiSilicon
	We doubt the use of Msg3 for early reporting, since it’s already a well-known coverage bottleneck. Prefer to look at other aspects in this list with higher priority.



Summary of Round #1 Discussion


Power Control Aspects
Spreadtrum, OPPO, China Telecom, ETRI, NTT Docomo, and Google suggest using the NR open-loop power control as a baseline while studying enhancements. Specific proposals include power control for PRACH repetitions, AI/ML-based power control for non-reciprocity, increasing configurable target power, and including PHR in Msg3.
	Company
	Proposals/Observations

	Spreadtrum [3]
	Proposal 10: For the power control of PRACH in 6GR, legacy NR open-loop power control including power ramping can be a starting point.

	OPPO [5]
	Observation 11: Inaccurate pathloss estimation is observed due to non-reciprocal channel conditions between DL and UL in legacy FDD system, in particular under NLOS condition where DL and UL may experience different penetration loss.  
Proposal 20: Study whether or not the potential use of AI/ML for calculating more proper PRACH transmit power by a UE may impact PRACH power control mechanism of 6GR.

	China Telecom [18]
	Proposal 11: For PRACH repetition, study the mechanism of power control to realize: first increasing the transmit power of single PRACH transmission, if failed for a certain time, then switching to PRACH repetition.
Proposal 14: Study Msg3 power control considering PRACH related features at the beginning, e.g., PRACH repetition, SBFD operation, etc.

	ETRI [28]
	Proposal 10: Support the NR PRACH power control framework as a baseline.

	NTT Docomo [33]
	Observation 3. Compared with other UL signal/channel, configurable transmission power for PRACH is relatively small. Consequently, it causes difficulties on PRACH reception in some particular deployments (e.g., indoor scenarios).
Proposal 4. RAN1 to study increasing configurable target power for PRACH transmission, to address the issue of PRACH detection difficulties in some particular deployments (e.g., indoor scenarios).

	Google [34]
	Observation 2: Lack of UE power status information during the early stages of random access leads to suboptimal bandwidth allocation and potential coverage loss for Msg5.
Proposal 6: Support the inclusion of PHR via Msg3 to facilitate optimal uplink bandwidth scheduling and link adaptation for Msg5 and subsequent transmissions.



Study Aspects
· Baseline reuse of NR open-loop power control.
· Power control for PRACH repetitions.
· AI/ML-based power control enhancements.
· Increased target power range.
· PHR inclusion in Msg3.


Proposal #7-1:
Study the following asepcts of power control for PRACH:
· Reuse of NR open-loop power control
· Power control for PRACH repetitions
· AI/ML-based power control enhancements
· target power configuration range values for PRACH
· inclusion of PHR in Msg3

Round #1 Discussion
Please provide comments on the proposals in this subsection. If there are any other proposals that companies would like to discuss related to subtopic of this subsection, please provide them in the comment section. Moderator will follow up with additional proposal as needed.
Company Comments
	Company
	Comments

	China Telecom
	We think AI/ML-based power control should be with low-priority. 

	OPPO
	We think potential enhancement is necessary if new preamble format is introduced, thus we consider to revise the first bullet : Reuse of NR open-loop power control as starting point.

	Huawei, HiSilicon
	OK to study. We would provide more-specifc views once more detail is available in later meetings.



Summary of Round #1 Discussion

Beam Operations
Nokia, Huawei, OPPO, LGE, vivo, Samsung, Apple, Fujitsu, Intedigital, MediaTek, Lenovo, Fainity Innovation, NTT Docomo, and Qualcomm discuss studying AI/ML-based beam prediction (spatial/temporal) during initial access. Proposals include pre-RACH refinement, early MIMO/narrow-beam operations for Msg1/Msg3, and unified support for AI and non-AI capable UEs. 
	Company
	Proposals/Observations

	Nokia [1]
	Observation  6: 	In Rel19 AIML beam management AIML model usage is limited to connected state, while initial access and RA procedures would require supporting the AIML model usage to idle, inactive and connected states.
Observation  7: 	Rel19 AIML beam management use cases Spatial Beam Prediction and Temporal Beam Prediction can be applied to obtain predicted beam information to be used during the initial access and RA procedures.
Proposal 19: 	 RAN1 should consider studying AI/ML in initial access and RA procedures by fully reusing AIML models evaluated for Rel19 AIML beam management use cases (BM-Case1: Spatial-Domain DL Tx Beam Prediction and BM-Case2: Temporal-Domain DL Tx Beam Prediction).
Observation  8: 	Spatial Beam Prediction, as defined in Rel19 AIML beam management use case, may offer several opportunities for enhancing initial access and RA procedures. The use of predicted narrow beam can potentially extend coverage – especially at the cell edge – and/or reduce number of PRACH transmissions attempts. 
Proposal 20: 	Study the application of AI/ML-based Spatial-Domain Beam Prediction (BM-Case1) in initial access and RA procedures. The study may focus on how Spatial Beam Prediction models can be used for coverage extension and/or minimize PRACH transmission attempts and/or improve other messages transmission/reception.
Observation  9: 	Temporal Beam Prediction, as defined in Rel19 AIML beam management use case, can assist the NW and UE in selecting more accurate transmit and receive beams at future time instants especially when the channel evolution induces SSB beam index to change during random access procedure. 
Proposal 21: 	Study the application of AI/ML-based Temporal-Domain Beam Prediction (BM-Case2) in initial access and RA procedures. The study may focus on how the Temporal Beam Prediction models can be used for improving Msg 2/3/4 transmission/reception (including repetition) in 4-Step RACH procedure.

	Huawei, HiSilicon [4]
	Observation 3:	The current NR RACH design is largely based on blind transmission (with no CSI available for precoding), making it difficult to obtain coherent array gain for improving coverage in the FR3 band during the RA procedure.
Proposal 3:	Introduce early MIMO operation in the initial access procedure to acquire CSI earlier and apply precoded MIMO transmission for random access messaging, thereby enhancing the coverage performance of RA messages in ~7 GHz.
Observation 4:	Due to the requirement of co-site deployment with 7 GHz and 5G mid-band, the RACH channels/signals in 6GR face significant coverage gaps. Training narrower beams during the reception of broadcast channels/signals could be an effective method to improve the subsequent RACH coverage performance.
Proposal 4:	6GR needs to investigate narrow-beam RACH other than simple beam sweeping, to avoid excessive beam training overhead.

	OPPO [5]
	Proposal 9: For 6GR, study how to achieve target coverage of PRACH at ~7GHz considering following potential directions: 
· PRACH repetition 
· Spatial domain/ power domain aspects (e.g., beam sweeping for PRACH transmission)
· Supplementary by low frequency UL spectrum.
· New Preamble formats (e.g., new long preamble format)

	LGE [6]
	Proposal #5: Study multiple PRACH transmissions using the same and/or different UE Tx beams to enhance UL coverage and/or support initial UE Tx beam selection.
Proposal #8: Study mechanisms for UE Tx beam indication and beam based transmission in the RACH procedure, including (i) indicating the UE Tx beam for Msg3 via RAR and (ii) DL beam reporting via SSB to RO mapping and Msg3.
Proposal #16: Study mechanisms for reporting UE‑side beam prediction information via the RACH procedure, including lightweight beam‑identifier signaling and applicability to both AI/ML‑capable and non‑AI/ML UEs.

	
	Proposal 12: Study beam prediction for the RACH procedure in 6GR, including prediction of both the optimal narrow DL transmit beam (e.g., CSI-RS beam) and the UE uplink transmit beam based on SSB measurements.
Proposal 13: If AI-based beam prediction is supported during initial access, in order to report the predicted optimal DL Tx beam to the NW, two alternatives are provided as follows:
· Alt 1: Implicitly indicate the predicted optimal DL beam by PRACH resource (including RO or preamble sequence)
· Alt 2: Explicitly indicate the predicted optimal DL beam in Msg3

	vivo [13]
	Proposal 20: Study beam prediction during initial access for NW energy-saving and coverage enhancement including both NW sided and UE sided prediction in 6GR.

	Samsung [19]
	Observation 6: The advanced schemes by AI/ML and/or differential beamforming can facilitate the fast and efficient beam determination.
Proposal 15: 6GR considers to study the advanced scheme by AI/ML and/or differential beamforming for beam management during initial access.

	Interdigital [20]
	Observation 5: For AI/ML-based BM sub-case D (“Beam prediction for initial access”), there are significant unknowns that depend on basic non-AI/ML design aspects, including: 
· Characterization and definitions of RRC states in 6GR that are under discussion in RAN2
· LCM framework that works across UE RRC states beyond RRC_CONNECTED
· Dependency on the basic non-AI/ML design for 6GR initial access in general, and random access procedure in particular
· Impact from basic mobility features that involve random access
Proposal 18: Study of AI/ML-based BM sub-case D (“Beam prediction for initial access”) can be considered at a later stage in the Rel-20 6GR SI or at a subsequent release once designs for non-AI/ML-based initial access and details of UE behavior/expectation across RRC states are established for 6GR.
Observation 6: For AI/ML-based RA sub-case A (“Early contention resolution in RACH”), 
· the achievable gains compared to the non-AI/ML baseline and the performance-complexity tradeoff have high dependency on the eventual design of the non-AI/ML random access procedure;
· the functionality may be realizable in practice based on NW implementation in a UE-transparent manner.
Proposal 19: Study of AI/ML-based RA sub-case A (“Early contention resolution in RACH”) can be revisited at a future point in time after the baseline non-AI/ML design is in place.
Observation 7: AI/ML-based RA sub-case B (“Low PAPR sequence design for PRACH”), 
· is an example of using AI/ML as a tool for design of PRACH sequences to be specified;
· does not involve inferencing during link operation (Tx/Rx); 
· does not require support of model/functionality LCM.
Proposal 20: AI/ML-based RA sub-case B (“Low PAPR sequence design for PRACH”) can be considered as part of the studies on PRACH sequence design for the non-AI/ML baseline.

	Apple [21]
	Proposal 5-1: For 6GR, specify R18/R19 AI based beam management in the RACH procedure for unified operation of AI and non-AI capable UEs:
· The AI based beam management study in R18 can be applied, no further evaluation is required.

	Fujitsu [22]
	Proposal 2: 6GR strives for a unified design of PRACH repetition with same or different TX beams to avoid unnecessary duplicated design and UE features.
· PRACH repetition with same TX beams can be deemed as a special case of PRACH repetition with different TX beams.

	MediaTek [24]
	Proposal 1: 6GR should study a two-step beam management framework for initial access that balances between the need for energy-efficient of wide-area coverage and the requirements of random access procedure.
· Step 1 (Wide-Area Acquisition): Utilize energy-efficient wide-beam or SFN signals (e.g., SSB/SIB) for initial network discovery and camping.
· Step 2 (Pre-RACH Refinement): Employ a supplemental/on-demand signal to meet the requirements (e.g., synchronization, coverage, capacity) of the random access procedure.
Observation 2:  Pre-RACH Refinement enables narrow beam/TRP RACH.

	Lenovo [26]
	Proposal 10: RAN1 to study and evaluate following schemes for RACH resource adaption
· uneven PRACH resources for different beams
· UE triggered on-demand PRACH resource
Proposal 12: RAN1 to study beam refinement for coverage enhancement, including,
· Using narrow Tx/Rx beam for PRACH messages
· beam reporting (e.g., in Msg3)

	Fainity Innovation [27]
	Observation #5: Strict reliance on DL-based beam correspondence is insufficient for devices with limited hardware capabilities, necessitating a more robust UL-centric beam management approach for RACH.
Proposal #4: RAN1 is suggested to explore multi-beam PRACH transmission techniques, potentially integrated with AI/ML and mTRP frameworks, to enhance UL beam management and reliability during RACH.

	NTT Docomo [33]
	Proposal 18. Study the performance and specification impacts of AI/ML-based beam prediction and AI/ML-based TA prediction on RACH.
•	The study focuses on the RACH in CONNECTED mode to support the corresponding use cases, such as mobility enhancements.

	Qualcomm [35]
	Observation 1: Coverage is a main issue for PRACH, and the existing methods for enhancing coverage come at the expense of e.g., increased UL Tx transmit power, increased latency, etc.
Observation 2: Predicting refined (narrower) beams during initial access based on SSB measurements can lead to link quality improvement due to higher beamforming gain for UL and DL, which would in turn help with increased coverage and reduced latency for initial access.
Proposal 13: Study predictive methods for beam management during initial access and assess how predictive methods can enhance the performance of PRACH procedure at least in terms of coverage compared to non-predictive baselines.
Proposal 14: Baseline PRACH design for 6GR should enable initial access for receivers not capable of predictive methods for initial access. 
Proposal 15: Study spatial beam prediction for initial access, with a focus on wide-to-narrow beam prediction.
Proposal 16: Focus of the study of predictive beam management for initial access should be on UE-sided AI/ML models due to the nature of the problem.
Proposal 17: Predictive methods used for beam prediction for initial access are up to implementation and shall not be specified. It is up to implementation whether to use AI/ML or non-AI/ML.



Study Aspects
· AI/ML-based spatial and temporal beam prediction for initial access.
· Early MIMO/Narrow-beam transmission for Msg1/Msg3.
· Pre-RACH beam refinement/reporting.
· Unified support for AI and non-AI UEs.

Proposal #8-1:
Study the following aspects of beam operations for random access:
· AI/ML-based spatial and temporal beam prediction for initial access
· Early MIMO/Narrow-beam transmission for Msg1/Msg3
· Pre-RACH beam refinement/reporting
· Unified support for AI and non-AI operations

Round #1 Discussion
Please provide comments on the proposals in this subsection. If there are any other proposals that companies would like to discuss related to subtopic of this subsection, please provide them in the comment section. Moderator will follow up with additional proposal as needed.
Company Comments
	Company
	Comments

	China Telecom
	For the second bullet, we think Msg1 should be deleted.

	OPPO
	Considering uneven UE distributions under beams/SSBs, We’d like to add one more bullet for improving PRACH capacity:
· Separate configuration per beam, or separate configuration for cell center/edge UEs 

	Huawei, HiSilicon
	OK in general – last bullet is not obvious how to carry out such a study; it seems a rather “general principle” level of statement. Can it be clarified?



Summary of Round #1 Discussion

SBFD Aspects
Nokia, Spreadtrum, Huawei, CMCC, Xiaomi, vivo, IMU, China Telecom, InterDigital, Ericsson, Qualcomm, and CEWiT propose native support for Sub-Band Full Duplex (SBFD) in RACH to improve latency and coverage. Key proposals include unified RACH configurations for SBFD and non-SBFD symbols to simplify operation and specific handling for interference management and coherent combining. 
	Company
	Proposals/Observations

	Nokia [1]
	Observation  5: 	RA support in SBFD symbols may reduce latency, enhance coverage, extend cell range, and reduce collision probability.
Proposal 11: 	In 6GR, RA support in SBFD should be designed such that it does not increase the complexity of basic RA operation in TDD.

	Spreadtrum [3]
	Proposal 4: For 6GR, random access procedure in SBFD symbols should be studied to be natively supported to establish an integrated random access mechanism to maximize uplink gains.
Proposal 11: SBFD specific power control should be jointly considered together with non-SBFD power control in 6GR day 1.
Proposal 13：RACH procedure enhancement can be studied in 6GR day1, e.g., the scheduling of MSG3 and MSG4 HARQ-ACK PUCCH in SBFD symbols is independent of transmission of MSG1 via SBFD.

	Huawei, HiSilicon [4]
	Proposal 11:	 Study SBFD PRACH and related procedures taking SBFD into consideration.

	CMCC [11]
	Proposal 7. 6GR should study RACH design for native supporting of SBFD, considering the following aspects:
· Single/unified RACH configuration for SBFD symbols and non-SBFD symbols.
· Separate RACH behaviors for different RO types, including SS-RO mapping, RO validation, power control.
· RO selection/switch and related RACH procedure between SBFD symbols and non-SBFD symbols.
· Common channel repetition schemes across SBFD symbols and non-SBFD symbols.

	Xiaomi [12]
	Proposal 18: For SBFD scenario, study unified RACH configuration (e.g., single RACH configuration), RO type definition and SSB-RO mapping method.

	vivo [13]
	Observation 5: Transmission parameters may be different between SBFD and non-SBFD symbols, such as frequency resources, power transmission parameters.
Proposal 7: If network semi-static SBFD duplex mode is natively supported from 6GR day1, RACH resource configuration on SBFD symbols should be studied.
Proposal 8: Study a single RACH configuration that is applicable to both SBFD and non-SBFD symbols.

	IMU [15]
	Observation  1: 	SBFD-specific RACH procedures must overcome high interference and missed detection rates at the cell edge without incurring the latency penalties of fallback mechanisms or the control overhead of Double RAR.
Observation  2: 	Naive dual-transmission schemes that utilize independent preambles fail to leverage diversity gains because the gNB processes them as non-coherent, separate attempts, often resulting in redundant resource allocation.
Proposal 1: 	Adopt a dual-subband coherent random access scheme where preambles transmitted in SBFD
and legacy bands are derived from the same root sequence, enabling coherent MRC at the gNB.
Proposal 2: 	The gNB shall issue a single RAR for the combined detection, eliminating ambiguity and reducing downlink control overhead.
Proposal 3: 	6GR should support configurable preamble mapping rules, including Symmetric (1-to-1) and Asymmetric Decimated (Many-to-One) mapping, to coordinate SBFD and Legacy RACH resources efficiently.
Proposal 4: 	Specify UE transmitter requirements for SBFD RACH that mandates the generation of phase-aligned preamble replicas from a common root sequence to support coherent combining.

	China Telecom [18]
	Proposal 17: Study PRACH procedure with SBFD operation, including resource configuration, resource selection, combined utilization of different resource types.

	Interdigital [20]
	Observation 3. Introduction of SBFD symbols and slots create variation of uplink frequency span for random access signals and channels (e.g. PRACH, Msg 3, Msg 5, etc), and may require special power control mechanics for handling cross link interference effects in SBFD symbols and slots.
Observation 4: SBFD configurations may dynamically and/or semi-statically indicate UL subbands, DL subbands, guard bands, etc. across symbols and slots.
Proposal 17: Study impact and methods to handle SBFD symbols and slots for random access procedure 

	Ericsson [29]
	Proposal 13	If 6G UEs natively support SBFD, RAN1 should study the feasibility and benefits of having a single, unified PRACH design.

	Qualcomm [35]
	Proposal 11: For SBFD Random access, study unified RACH configuration, with necessary separate parameters to better support random access in both SBFD and non-SBFD symbols. 
· E.g. separate power control parameters for ROs in SBFD symbols 
· E.g. separate freq. offsets for first RO in SBFD symbols.
Proposal 12: For 6GR, study enhancements to PRACH configuration table for SBFD operation, starting from existing NR PRACH tables in 38.211

	CEWiT [37]
	Observation 4: Design of RACH configuration and repetition should be optimized, to utilize the additional UL opportunities created due to SBFD, thereby enhancing coverage with moderate latency.



Study Aspects
· Native SBFD support in RACH (unified vs. separate configuration).
· Interference management and power control for SBFD.
· Resource mapping and selection for SBFD/non-SBFD ROs.
· Coherent combining schemes.

Moderator Notes:
· As there are multiple aspects that may need consideration for PRACH sequence, preamble, and RO design that require not only SBFD but multi-carrier, multi-TRP, and/or NTN aspects, it might be desirable to discuss the design aspects directly under Section 4.2 – 4.8. 

Round #1 Discussion
Moderato will provide updates on proposal for discussion for this subsection later (after the first online session on Monday). Menawhile, if there are any other proposals that companies would like to discuss related to subtopic of this subsection, please provide them in the comment section. Moderator will follow up with additional proposal as needed.
Company Comments
	Company
	Comments

	
	

	
	



Summary of Round #1 Discussion


Multi-Carrier Aspects
Spreadtrum, Huawei, OPPO, ZTE, CMCC, Xiaomi, Ofinno, Samsung, InterDigital, Fainity Innovation, Ericsson, and Sony support RACH procedures utilizing multiple carriers (e.g., anchor/non-anchor, SCMC) for load balancing and capacity. Proposals include mechanisms for dynamic carrier selection/switching and flexible DL-UL pairing during the RACH procedure. 
	Company
	Proposals/Observations

	Spreadtrum [3]
	Proposal 14： Multi-carrier RACH procedures should be studied for 6GR initial access.

	Huawei, HiSilicon [4]
	Proposal 10:	 Study efficient initial access mechanism for flexible DL/UL pairing and fragmented spectrum by taking into account access latency, system overhead (sync/SIB), NW/UE energy saving, and RACH/paging capacity.

	OPPO [5]
	Proposal 6: Single cell with multiple carriers (SCMC) framework can be considered to utilize carriers with narrow bandwidth for PRACH offloading.

	ZTE, Sanechips [8]
	Proposal 11: RACH procedure (e.g., resource configuration and selection) to enable multi-carrier/cell operation should be studied in 6G.

	CMCC [11]
	Proposal 5. 6GR should study RACH procedure in multi-carrier scenario, considering flexible carrier selection/switching among anchor carrier and non-anchor carrier(s) in RACH procedure:
· Step 1: UE detects always-on first-stage SS for initial time/frequency acquisition.
· the first-stage SS is transmitted on the anchor carrier
· Step 2: UE transmits UL-WUS to trigger on-demand second-stage SS or monitors the second-stage SS.
· the second-stage SS is transmitted on the non-anchor carrier
· Step 3: UE transmits Msg1 on the anchor carrier or on the selected non-anchor carrier based on criteria and performs consequent RACH procedure. 
Proposal 6. 6GR should study carrier selection/switching criteria in RACH procedure in multi-carrier scenario, including:
· DL RSRP measurement results.
· UE type/capability.
· gNB indication/configuration.

	Xiaomi [12]
	Proposal 17: For multi-carrier scenario, study Msg1 RO selection, Msg2 RAR reception and Msg3 PUSCH scheduling among distributed frequency resources.
Proposal 10: In 6GR, study carrier determination during RA procedure for single cell multicarrier case in 6GR.

	Ofinno [16]
	Proposal 12: RAN1 to study a two-layer approach for 6GR, including anchor and data carriers/cells, where the two layers are: 
· Basic layer (e.g., supporting the always-on signals, for cell search)  
· Enhancement layer (e.g., supporting on-demand signals, for data)
Proposal 13: RAN1 to study what scenarios to be supported during initial access of multi-carrier/cells/TRPs and evaluate feasibility, benefits and specification impacts.

	Samsung [19]
	Proposal 14: 6GR considers to study random access in the case of multiple carrier operation.

	Interdigital [20]
	Proposal 15: Study mechanisms to enable PRACH and other UL transmissions in a different carrier than the DL carrier during initial access with the NR SUL as a starting point. 

	Fainity Innovation [27]
	Observation #4: NUL/SUL selection at the start of RACH does not adapt to channel changes or load variations, potentially impacting both coverage and system capacity.
Proposal #3: Study the feasibility of changing the NUL/SUL selection for Msg3/Msg5 transmission to improve coverage reliability and optimize SUL loading.

	Ericsson [29]
	Proposal 12	Study PRACH configuration in a multi-carrier context.

	Sony [32]
	Proposal 3: RAN1 to study on supporting PRACH resources in multi-carriers to improve PRACH capacity.



Study Aspects
· Multi-carrier RACH procedures (anchor/non-anchor, SCMC).
· Dynamic carrier selection/switching criteria.
· Flexible DL/UL carrier pairing and offloading.
· Unified configuration for multi-carrier access.

Moderator Notes:
· As there are multiple aspects that may need consideration for PRACH sequence, preamble, and RO design that require not only multi-carrier but SBFD, multi-TRP, and/or NTN aspects, it might be desirable to discuss the design aspects directly under Section 4.2 – 4.8. 

Round #1 Discussion
Moderato will provide updates on proposal for discussion for this subsection later (after the first online session on Monday). Menawhile, if there are any other proposals that companies would like to discuss related to subtopic of this subsection, please provide them in the comment section. Moderator will follow up with additional proposal as needed.
Company Comments
	Company
	Comments

	
	

	
	



Summary of Round #1 Discussion

Multi-TRP Aspects
CMCC, Tejas Network, Sharp, Fainity Innovation, ETRI, and KDDI propose enabling multi-TRP operations during initial access (RRC_IDLE/INACTIVE) to gain coverage and reliability benefits early. Discussions focus on two-stage synchronization, TRP-specific versus shared resources, and balancing performance with UE complexity. 
	Company
	Proposals/Observations

	CMCC [11]
	Proposal 4. 6GR should study RACH procedure in multi-TRP scenario with two-stage synchronization signal framework:
· Step 1: UE detects always-on first-stage SS for initial time/frequency acquisition.
· the first-stage SS is transmitted within a CFA in SFN manner
· Step 2: UE transmits UL-WUS to trigger on-demand second-stage SS or monitors the second-stage SS.
· the second-stage SS is TRP/beam specific
· Step 3: UE selects “best” beams and transmits Msg1 towards one or more selected TRPs/beams and performs consequent RACH procedure.

	Tejas Network [14]
	Observation 9: In multi-TRP systems, PRACH resource sharing and detection combining introduce trade-offs between detection robustness and ambiguity that must be understood at the physical layer.
Proposal 8: RAN1 should study PRACH resource mapping and detection principles for multi-TRP deployments, including TRP-specific versus shared resources and the feasibility of multi-TRP combining under realistic synchronization assumptions.

	Sharp [25]
	Proposal 2: 6GR to study mTRP based initial access in RRC_IDLE/INACTIVE modes.

	Fainity Innovation [27]
	Proposal #5: Support mTRP operations for Msg3 and Msg5.
Observation #6: PRACH repetitions can be transmitted with different beams for UEs supporting beam correspondence with or without UL Tx beam sweeping to enable mTRP operations for Msg3 and Msg5.
Proposal #6: RAN1 to study the mTRP schemes to be supported for Msg3 and Msg5, taking inter-slot TDM scheme as the starting point. FFS on mTRP SFN scheme.
Proposal #7: RAN1 to consider and choose one for each of the following assumptions:
· Assumption-BC: All UEs support beam correspondence without UL Tx beam sweeping vs. some UEs support beam correspondence without UL Tx beam sweeping and some UEs support beam correspondence with UL Tx beam sweeping
· Assumption-mTRP: All UEs support mTRP operations during initial access vs. some UEs support mTRP operations during initial access and some UEs do not support mTRP operations during initial access

	ETRI [28]
	Proposal 10: Study whether/how to support multiple-TRP reception from the RRC idle state, and identify potential L1 impacts.

	KDDI [36]
	Proposal 1: RAN1 should discuss the potential of the multi-TRP connection during the RACH phase, in other words, early multi-TRP connection.
Proposal 2: If early multi-TRP connection is considered, RAN1 should study efficient initial access with multi-TRP while avoiding additional complexity in UE processing.
· If early multi-TRP connection has only a slight benefit, single-TRP-based initial access should be baseline of the 6GR’s initial access.



Study Aspects
· Early Multi-TRP connection/initial access (RRC_IDLE/INACTIVE).
· Two-stage synchronization/RACH for Multi-TRP.
· TRP-specific vs. shared RACH resources.
· UE complexity vs. performance trade-offs.

Moderator Notes:
· As there are multiple aspects that may need consideration for PRACH sequence, preamble, and RO design that require not only multi-TRP but SBFD, multi-carrier, and/or NTN aspects, it might be desirable to discuss the design aspects directly under Section 4.2 – 4.8. 

Round #1 Discussion
Moderato will provide updates on proposal for discussion for this subsection later (after the first online session on Monday). Menawhile, if there are any other proposals that companies would like to discuss related to subtopic of this subsection, please provide them in the comment section. Moderator will follow up with additional proposal as needed.
Company Comments
	Company
	Comments

	
	

	
	



Summary of Round #1 Discussion


NTN Aspects
Nokia, OPPO, LGE, CATT, Xiaomi, Tejas Networks, NEC, InterDigital, Ericsson, Sony, and NTT Docomo emphasize the need for RACH designs that handle large Doppler shifts and propagation delays specific to NTN. Proposals include GNSS-less/resilient operation support, harmonized TN/NTN designs, new formats for pre-compensation errors, and polarization usage. 
	Company
	Proposals/Observations

	Nokia [1]
	Proposal 9: 	RAN1 to study further the need for mitigation methods for imperfect pre-compensation such as new formats for NTN with higher doppler and time resiliency.  
Proposal 10: 	RAN1 to prioritize a unified design for TN and NTN where feasible.

	OPPO [5]
	Observation 10: Contention based RACH-less access procedure can achieve latency reduction benefits when compared to 4-step RACH, and can achieve UL capacity benefits when compared to 2-step RACH. And the tight GNSS requirement makes it possible for GNSS-capable UE to initiate a RACH procedure without PRACH.
Proposal 16: For 6GR NTN, contention-based RACH-less procedure for GNSS-capable UE should be studied.
Proposal 17: For 6GR NTN, NTN-specific PRACH format could be studied for GNSS-less/resilient operation.
Proposal 18: Harmonized 6G PRACH design for TN and NTN should be studied.

	LGE [6]
	Proposal #10: Study adaptive RACH configuration based on network operation modes (e.g., energy efficiency mode and normal mode) and satellite moving in NTN scenarios.
Proposal #11: Study common timing advance acquisition to support NTN and TN deployments (including large cell coverage scenarios).

	CATT, CICTCI [10]
	Proposal 5: In 6GR, the PRACH design should fully address the requirements imposed by the significant timing and frequency offset errors in NTN scenarios.
Proposal 7: For 6GR NTN scenarios, specific PRACH preamble designs with robustness to large timing and frequency offsets should be considered.

	Xiaomi [12]
	Proposal 21: NTN specific PRACH design could be discussed in NTN agenda.

	Tejas Networks [14]
	Observation 2: In NTN, PRACH detection alone may not uniquely identify the appropriate downlink beam for response transmission, leading to increased access failures and repeated RACH attempts even when PRACH is correctly detected.
Proposal 2: Study of RACH challenges should remain within RAN1 scope, focusing on physical-layer feasibility and mapping principles rather than higher-layer signalling design.
Observation 3: In high-dynamics and NTN scenarios, PRACH detection performance alone is insufficient; the quality of timing, frequency, and context estimates becomes a dominant factor in access success.
Proposal 3: RAN1 should study receiver-side PRACH designs and evaluation metrics that jointly consider detection probability, timing and frequency estimation accuracy, robustness to multipath and Doppler, and overall access reliability under representative TN and NTN channel conditions.

	NEC [17]
	Proposal 17: Study the utilization of LHCP and RHCP as a resource dimension for the RACH resource for 6GR NTN.

	Interdigital [20]
	Observation 1: The availability of UE location through GNSS facilitates the use of synchronization signals (SSBs) and use RACH preambles and RACH procedure for NTN systems, similar to TN systems.
Observation 2: The lack of GNSS availability may require complementary handling of timing advance and Doppler frequency compensation for NTN operation. 
Proposal 9: As the starting point, RAN1 assumes availability of UE location during the RACH procedure which enables UE autonomous time and frequency compensation.

	Ericsson [29]
	Observation 10	NR PRACH preambles can be used in NTN scenarios without requiring any enhancement thanks to GNSS-based UE UL pre-compensation. 
Observation 11	6G NTN is expected to support GNSS-free operation, necessitating a more robust PRACH design to tackle large residual frequency errors due to coarse UL frequency pre-compensation.
Proposal 8	6G to support a common PRACH design framework that can cater to both TN and NTN scenarios.

	Sony [32]
	Proposal 1: RAN1 waits for the outcome of the Rel-20 5G NR study on GNSS-less NTN operation before setting requirements on higher delay and Doppler tolerance for 6GR PRACH.  

	NTT Docomo [33]
	Proposal 3. Study PRACH format(s) to address the ultra-long propagation distance, large doppler shift and time/frequency offset in NTN scenario.
Proposal 7. Study time domain PRACH allocation in consideration of satellite capability for the simultaneous active beams.



Study Aspects
· Harmonized TN/NTN RACH design.
· Robustness to large Doppler and RTT (GNSS-less/resilient).
· New formats or mitigation for pre-compensation errors.
· Polarization (LHCP/RHCP) usage.

Moderator Notes:
· As there are multiple aspects that may need consideration for PRACH sequence, preamble, and RO design that require not only NTN but SBFD, multi-TRP, and/or multi-carrier aspects, it might be desirable to discuss the design aspects directly under Section 4.2 – 4.8. 

Round #1 Discussion
Moderato will provide updates on proposal for discussion for this subsection later (after the first online session on Monday). Menawhile, if there are any other proposals that companies would like to discuss related to subtopic of this subsection, please provide them in the comment section. Moderator will follow up with additional proposal as needed.
Company Comments
	Company
	Comments

	
	

	
	



Summary of Round #1 Discussion

Other Aspects
CATT, NEC, and Qualcomm propose mechanisms involving on-demand RACH triggered by UL WUS monitored by low-power receivers or on-demand SIB1 requests. Qualcomm additionally suggests allowing idle UEs to maintain candidate cell configurations to accelerate the transition to the connected state. 
	Company
	Proposals/Observations

	CATT, CICTCI [10]
	Proposal 18: For on-demand RACH operation, UL WUS during the non-active period of Cell DRX should be monitored using a low-power receiver at the network side.

	NEC [17]
	Proposal 12: RAN1 can study an on-demand PRACH resource mechanism whose configuration relies on the corresponding on-demand SIB1 request and PRACH configuration carried in this SIB1.

	Qualcomm [35]
	Proposal 10: Idle UE can maintain candidate cell config obtained in previous connected state under certain conditions



Study Aspects
· On-demand RACH triggered by UL-WUS.
· Low-power receiver monitoring.
· On-demand PRACH configuration via SIB1.
· Retention of candidate cell configurations in Idle mode.

Round #1 Discussion
Moderato will provide updates on proposal for discussion for this subsection later (after the first online session on Monday). Menawhile, if there are any other proposals that companies would like to discuss related to subtopic of this subsection, please provide them in the comment section. Moderator will follow up with additional proposal as needed.
Company Comments
	Company
	Comments

	
	

	
	



Summary of Round #1 Discussion



PRACH Evaluation Assumptions
Huawei, OPPO, Xiaomi, Tejas Network, InterDigital, and MediaTek propose specific link-level simulation parameters for 6GR PRACH evaluation, focusing on 7 GHz scenarios, high mobility (up to 1000 km/h), and massive connection density. Metrics like detection probability, false alarm rate, and MCL/MPL are suggested for consistent performance analysis. 
	Company
	Proposals/Observations

	Huawei, HiSilicon [4]
	[bookmark: _Ref210050908]Table 1 LLS parameters for 6GR PRACH performance evaluation.
	Parameters
	Values

	Carrier frequency
	7 GHz

	Channel model
	TDL/CDL-C 300ns, TDL/CDL-D 30ns

	BS antenna modelling
	Total number of antenna elements: 768
Total number of TXRU: 128
(M, N, P, Mg, Ng; Mp, Np) = (24, 16, 2, 1, 1; 4, 16)
(dH,dV) = (0.5, 0.8)λ

	UE antenna modelling
	Total number of antenna elements: 4
Total number of TXRU: 1T4R, 2T4R, 4T4R
(M, N, P, Mg, Ng; Mp, Np) = (1, 2, 2, 1, 1; 1, 2) for dual polarization or (2, 2, 1, 1, 1; 2, 2) for single polarization
(dH,dV)= (0.5, 0.5)λ

	Antenna port virtualization
	No beamforming and no beam selection

	Frequency offset
	0.05 ppm at BS, 0.1 ppm at UE

	UE speed
	3 km/h, 120 km/h, 500 km/h, 1000 km/h

	Initial timing offset
	Uniformly distributed [0,100us] i.e. assuming a maximum cell radius of 14.4 km.
Uniformly distributed [0,10us] i.e. assuming a maximum cell radius of 1.4 km.

	Preamble detector
	Each company should provide details on used algorithm

	Number of preamble sequences
	[64, 256, 512, 1024] preamble sequences per RACH occasion

	Number of UEs
	[1, 2, 4, 8] UEs per RACH occasion


Proposal 12:	 For 6GR PRACH evaluation assumption, the following parameters can be enhanced to meet 6G scenarios and requirements:
· UE speed: 500 km/h, 1000 km/h;
· Number of UEs: 4, 8 UEs per RACH occasion;
· Number of preamble sequences: 256, 512, 1024 preamble sequences per RACH occasion.
[bookmark: _Ref220612902]Table 2 Evaluation assumption for Msg3.
	Parameters
	Values

	Carrier frequency and scenario
	7GHz 

	SCS
	30KHz

	Channel model
	TDL-C 300ns

	Number of Tx antennas
	1

	Number of Rx antennas
	4

	Frequency hopping
	w/o frequency hopping

	PUSCH Data Symbols	
	12

	TBS
	56 bits




	OPPO [5]
	Proposal 12: For the evaluation of PRACH coverage, use MPL as performance metric.
Proposal 13: Target MPL of PRACH should be: 
Target MPL = MPL of Rel-15 NR Msg3 + pathloss difference
· Note: Pathloss difference between ~7GHz and 5G mid-band can be derived based on the pathloss formula defined in TR 38.901 for each scenario.
Proposal 14: The coverage evaluation methodology is based on the following steps:
· Step 1: Obtain the required SNR for PRACH based on link-level simulation under target scenarios and service/reliability requirements.
· Step 2: Obtain the MPL based on the required SNR and link budget template.
· Step 3: Compare the MPL from step 2 with the target MPL.
Proposal 15: Evaluation assumptions calibration should be conducted in RAN1.
Observation 3: For format 0, 3km/h~60km/h, the required SNR @1% MDR under 7.125GHz is around -9dB, and the SNR gap @1% MDR between 7.125GHz and 3.5GHz is less than 1 dB.  
Observation 4: For format 3, 100km/h~120km/h, the required SNR @1% MDR under 7.125GHz is around -15dB, and the SNR gap @1% MDR between 7.125GHz and 3.5GHz is around 1~3dB.   
Observation 5: For format B4, 15kHz SCS, 3km/h~30km/h, the required SNR @1% MDR under 7.125GHz is around -14dB, the SNR gap @1% MDR between 7.125GHz and 3.5GHz is less than 1dB.
Observation 6: For format B4, 15kHz SCS, 120km/h, the required SNR @1% MDR under 7.125GHz is around -11dB, the SNR gap @1% MDR between 7.125GHz and 3.5GHz is around 2~3dB.
Observation 7: For format B4, 30kHz SCS, 3km/h~120km/h, the required SNR @1% MDR under 7.125GHz is around -14dB, the SNR gap @1% MDR between 7.125GHz and 3.5GHz is less than 1dB.
Observation 8: For format A1, 15kHz SCS, 3km/h~120km/h, the required SNR @1% MDR under 7.125GHz is around -6dB, the SNR gap @1% MDR between 7.125GHz and 3.5GHz is almost zero. 
Observation 9: For format A1, 30kHz SCS, 3km/h~120km/h, the required SNR @1% MDR under 7.125GHz is around -7dB, the SNR gap @1% MDR between 7.125GHz and 3.5GHz is almost zero.

	Xiaomi [12]
	Proposal 23: For EE evaluation for PRACH solutions, the following aspects should be considered
· Analytical calculation is used for energy saving gain
· At least FR1 set1 TDD and 7GHz set4 TDD are evaluated.
· The transmission of other common signals (e.g., SSB, SIB1) should be included in the baseline.
Proposal 24: For link level evaluation assumptions, the following aspects should be considered
· Format 0 and B4 selected as the primary formats
· The parameter settings for Msg2 PDSCH, Msg3 PUSCH, Msg4 PDSCH, and Msg4 PUCCH can also take the TR 38.830 assumptions as a baseline.
· At least 3.5 GHz and 7 GHz should be simulated.

	Tejas Network [14]
	Observation 4: Detection-centric evaluation of RACH performance masks differences in the quality and stability of physical-layer outputs, limiting meaningful comparison across candidate designs.
Observation 5: Without explicit output reliability metrics evaluated under representative TN and NTN channel models, RACH performance assessments risk being overly deployment-specific and insufficiently comparable.
Proposal 5: RAN1 should study RACH evaluation methodologies that apply output reliability metrics consistently across TN and NTN channel models to enable transparent comparison and informed physical-layer trade-offs.

	Interdigital [20]
	Observation 8: There is a need to perform evaluation the performance of UL messages during initial access in the new scenario (e.g., FR3)
Proposal 21: Evaluate miss-detection probability, false alarm probability, timing estimation error and corresponding coverage analysis (e.g., MCL/MIL/MPL) of the preamble for at least FR3
Proposal 22: Adopt the following common link level assumption parameters for initial access including PRACH
Table 1. Common Link Level Assumption Parameters
	Assumptions
	Value

	Carrier frequency 
	Select among the following candidates:
700 MHz, 4 GHz, 7 GHz, 30 GHz

	Duplex 
	Select among the following candidates:
FDD, TDD 

	System Bandwidth 
	10 MHz, 100 MHz

	Numerology
	700 MHz carrier frequency: 15 kHz
4 GHz carrier frequency: 30 kHz
7 GHz carrier frequency: [30] kHz
30 GHz carrier frequency: 120 kHz

	Baseline frame structure
	5G NR

	Antenna Configuration at the TRP
	Select among the following candidates:
For TDL:
- 4T4R, 16T16R, 64T64R 

For CDL: (M,N,P,Mg,Ng; Mp, Np)
- 700 MHz: (8,4,2,1,1; 2,4), (4,2,2,1,1; 1,2), (dH, dV) = (0.5, 0.8)λ
- 4, 7 GHz: (8,8,2,1,1; 4,8), (8,4,2,1,1; 2,4), (4,2,2,1,1; 1,2), (dH, dV) = (0.5, 0.8)λ
- 30 GHz: (4,8,2,1,1; 1,2) (dH, dV) = (0.5, 0.5)λ


	Antenna Configuration at the UE
	For TDL:
1T2R, 2T2R, 2T4R

For CDL:
- 700 MHz, 4 GHz, 7 GHz: handheld UT model with 1T2R, 2T2R, 2T4R
- 30 GHz: (M,N,P,Mg,Ng; Mp, Np) = (2,4,2,1,2; 1,2) (dH, dV) = (0.5, 0.5)λ,
(dg,H, dg,V) = (0, 0)λ, Θmg,ng = 90°; Ω0,1 = Ω0,0 + 180°

Modeling of a polarized antenna shall follow Section 7.3.2 in TR 38.901

	Channel estimation
	Realistic

	Channel Model
	For cases MIMO antenna effects are critical: CDL channels
For cases MIMO antenna effects are not critical: TDL channels

Select among following DS candidates:
10, 30, 100, 300, 1000 ns

	Mobility
	Select among the following candidates:
3 km/h, 30km/h, 120 km/h, 500km/h

	RF Impairment modling
	Phase noise (if modeled): Follow the agreement in R1-165685
Frequency offset (if modeled): 
- Initial acquisition
  - TRP: uniform distribution +/- 0.05 ppm
  - UE: uniform distribution +/- 5, 10, 20 ppm
- Non-initial acquisition
  - TRP: uniform distribution +/- 0.05 ppm
  - UE: uniform distribution +/- 0.1 ppm


Proposal 23: Adopt the following link level assumption parameters for PRACH evaluations. 
 Table 2. Additional Link Level Assumption Parameters for PRACH Evaluations
	Carrier Frequency
	700 MHz
	4 GHz
	7 GHz
	30 GHz

	Channel Model
(baseline, other model usage not precluded)
	TDL-C
- DS = 100 ns

	TDL-C/CDL-C
- DS = 100 ns

(see Note 1)
	TDL-C/CDL-C
- DS = 100 ns

(see Note 1)
	CDL-C
- DS = 30 ns

(see Note 1)

	UE speed
	(mandatory) 3, 120 km/h 
(optional) 30, 500km/h

If additional doppler effects needs to be modelled (for example due to NTN operations), companies to provide information on additional doppler effets modelled.
	(mandatory) 3 km/h 
(optional) other values


	RF Impairments
	- Non-initial acquisition
  - TRP: uniform distribution +/- 0.05 ppm
  - UE: uniform distribution +/- 0.1 ppm 

	PRACH Sequence
	Companies to provide detailed information on sequence used (e.g., sequence type, length, CP/GP lengths, SCS, etc).

	Target Performance
	0.1% False Alarm
1% miss-detection

	NOTE 1: The CDL table is translated so that the strongest cluster’s AoD and AoA occur at a random angle for both the antenna panels of TRP and UE in the local coordinate systems. ZoD and ZoA is assumed to be unchanged. The value of the random angle is selected to be uniformly distributed from +30 to -30 degree. The random value is chosen independently for both AoD and AoA. CDL angle scaling is based on Clause 7.7.5.1 of TR38.901 v19.1.0.


Proposal 24: To study effectiveness of PAPR reduction performance for UL messages during initial access, net gain shall be evaluated to data-carrying UL messages (e.g., Msg3, Msg5) in FR3; Use Table 3 below and evaluation assumptions agreed in RAN1#123 for the agenda 11.3.1 as the starting point.
Table 3: Link Level Parameters for PUSCH of Msg.3 for FR1
	Parameter
	Value

	Frequency hopping
	w/ or w/o frequency hopping

	Number of UE transmit chains
	1, 2 ([optional])

	Number of DMRS symbol
	w/o frequency hopping: 3,
w/ frequency hopping: 2 for each hop

	Waveform 
	DFT-s-OFDM, OFDM, DFT-s-OFDM with FDSS, DFT-s-OFDM with FDSS-SE

	HARQ configuration
	For eMBB, whether HARQ is adopted is reported by companies. 
For VoIP, w/ HARQ.
The maximum number of HARQ transmission (limited by frame structure and latency requirements) can be reported by companies.

	PUSCH duration	
	14 OS

	Number of PRBs
	[2]

	TBS
	[56] bits

	Other parameters
	Reported by companies.




	MediaTek [24]
	Table 1. PRACH simulation assumptions
	Carrier Frequency
	[4] GHz

	Channel Model
	AWGN channel, TDL-A channel with 30ns delay

	Antenna configurations
	1 Tx and 1 Rx as baseline

	Max Frequency Offset
	0.1 ppm, [2 ppm], evenly distributed

	UE speed
	3 km/h, 120 km/h, 500 km/h, [1500 km/h]

	Initial timing Offset
	Timing uncertainty derived from cell radius or position error


[bookmark: _Ref220577191]Proposal 7: For PRACH, take Table 6 as a starting point for further discussion on link-level evaluation assumptions in 6G study.



Study Aspects
· Simulation parameters for ~7 GHz (channel models, antenna configs).
· High mobility assumptions (e.g., 500-1000 km/h).
· Massive connection density/collision scenarios.
· Evaluation metrics (Detection rate, False alarm, MCL/MPL).


Discuss further based on following link level assumption parameters
· Moderator Note: 
· the common link level assumption parameters may be subject to whether Agenda 10.1 defines a common link level assumption parameters. In case agenda 10.1 does not define common link level assumption parameters, then the parameters (or a subset of the parameters) should be captured as assumption parameters for PRACH and Msg1 evaluations.
· Proponents should bring simulation assumption to evaluate Random Access in scenarios that leverage SBFD, Multi-carrier, Multi-TRP, and/or NTN.

Common Link Level Assumption Parameters
	Assumptions
	Value

	Carrier frequency 
	Select among the following candidates:
700 MHz, 4 GHz, 7 GHz, 30 GHz

	Duplex 
	Select among the following candidates:
FDD, TDD 

	System Bandwidth 
	10 MHz, 100 MHz

	Numerology
	700 MHz carrier frequency: 15 kHz
4 GHz carrier frequency: 30 kHz
7 GHz carrier frequency: [30] kHz
30 GHz carrier frequency: 120 kHz

	Baseline frame structure
	5G NR

	Antenna Configuration at the TRP
	Select among the following candidates:
For TDL:
- 4T4R, 16T16R, 64T64R 

For CDL: (M,N,P,Mg,Ng; Mp, Np)
- 700 MHz: (8,4,2,1,1; 2,4), (4,2,2,1,1; 1,2), (dH, dV) = (0.5, 0.8)λ
- 4, 7 GHz: (8,8,2,1,1; 4,8), (8,4,2,1,1; 2,4), (4,2,2,1,1; 1,2), (dH, dV) = (0.5, 0.8)λ
- 30 GHz: (4,8,2,1,1; 1,2) (dH, dV) = (0.5, 0.5)λ


	Antenna Configuration at the UE
	For TDL:
1T2R, 2T2R, 2T4R

For CDL:
- 700 MHz, 4 GHz, 7 GHz: handheld UT model with 1T2R, 2T2R, 2T4R
- 30 GHz: (M,N,P,Mg,Ng; Mp, Np) = (2,4,2,1,2; 1,2) (dH, dV) = (0.5, 0.5)λ,
(dg,H, dg,V) = (0, 0)λ, Θmg,ng = 90°; Ω0,1 = Ω0,0 + 180°

Modeling of a polarized antenna shall follow Section 7.3.2 in TR 38.901

	Channel estimation
	Realistic

	Channel Model
	For cases MIMO antenna effects are critical: CDL channels
For cases MIMO antenna effects are not critical: TDL channels

Select among following DS candidates:
10, 30, 100, 300, 1000 ns

	Mobility
	Select among the following candidates:
3 km/h, 30km/h, 120 km/h, 500km/h, [1500 km/h]

	RF Impairment modling
	Phase noise (if modeled): Follow the agreement in R1-165685
Frequency offset (if modeled): 
- Initial acquisition
  - TRP: uniform distribution +/- 0.05 ppm
  - UE: uniform distribution +/- 5, 10, 20 ppm
- Non-initial acquisition
  - TRP: uniform distribution +/- 0.05 ppm
  - UE: uniform distribution +/- 0.1 ppm



Assumption Parameters for PRACH Evaluations
	Carrier Frequency
	700 MHz
	4 GHz
	7 GHz
	30 GHz

	Channel Model
(baseline, other model usage not precluded)
	TDL-C
- DS = 100 ns

	TDL-A
- DS = 30 ns

TDL-C/CDL-C
- DS = 100 ns

(see Note 1)
	TDL-C/CDL-C
- DS = 100 ns

(see Note 1)
	CDL-C
- DS = 30 ns

(see Note 1)

	UE speed
	(mandatory) 3, 120 km/h 
(optional) 30, 500km/h

If additional doppler effects needs to be modelled (for example due to NTN operations), companies to provide information on additional doppler effets modelled.
	(mandatory) 3 km/h 
(optional) other values


	RF Impairments
	- Non-initial acquisition
  - TRP: uniform distribution +/- 0.05 ppm
  - UE: uniform distribution +/- 0.1 ppm 

	Initial timing Offset
	Timing uncertainty derived from cell radius or position error

	PRACH Sequence
	Companies to provide detailed information on sequence used (e.g., sequence type, length, CP/GP lengths, SCS, etc).

	Target Performance
	0.1% False Alarm
1% miss-detection

	NOTE 1: The CDL table is translated so that the strongest cluster’s AoD and AoA occur at a random angle for both the antenna panels of TRP and UE in the local coordinate systems. ZoD and ZoA is assumed to be unchanged. The value of the random angle is selected to be uniformly distributed from +30 to -30 degree. The random value is chosen independently for both AoD and AoA. CDL angle scaling is based on Clause 7.7.5.1 of TR38.901 v19.1.0.



Assumption Parameters for PUSCH of Msg.3
	Parameter
	Value

	Frequency hopping
	w/ or w/o frequency hopping

	Number of UE transmit chains
	1, 2 ([optional])

	Number of DMRS symbol
	w/o frequency hopping: 3,
w/ frequency hopping: 2 for each hop

	Waveform 
	DFT-s-OFDM, OFDM, DFT-s-OFDM with FDSS, DFT-s-OFDM with FDSS-SE

	HARQ configuration
	For eMBB, whether HARQ is adopted is reported by companies. 
For VoIP, w/ HARQ.
The maximum number of HARQ transmission (limited by frame structure and latency requirements) can be reported by companies.

	PUSCH duration	
	14 OS

	Number of PRBs
	[2]

	TBS
	[56] bits

	Other parameters
	Reported by companies.




Proposal #14-1:
Study the following evaluation aspects of random access:
· Simulation parameters for ~7 GHz (e.g., channel models, antenna configs)
· mobility assumptions especially for high mobility (e.g., 500, 1000 km/h)
· Massive connection density and collision scenarios.

Proposal #14-2:
Support the following evaluation metrics for PRACH:
· Miss Detection rate
· Probability of not detecting or miss detecting preamble sequence (transmitted by the UE)
· False alarm
· MCL/MIL/MPL for link budget analysis
· FFS: False Detection rate
· Probability of detecting target preamble sequence X when preamble sequence of Y (e.g. from another cell) is sent

Moderator Note: Proposal 14-3 will be modified further after offline discussion
Proposal #14-3:
Adopt the following link level simulation assumption for random access evaluations:
Common Link Level Assumption Parameters
	Assumptions
	Value

	Carrier frequency 
	Select among the following candidates:
700 MHz, 4 GHz, 7 GHz, 30 GHz

	Duplex 
	Select among the following candidates:
FDD, TDD 

	System Bandwidth 
	10 MHz, 100 MHz

	Numerology
	700 MHz carrier frequency: 15 kHz
4 GHz carrier frequency: 30 kHz
7 GHz carrier frequency: [30] kHz
30 GHz carrier frequency: 120 kHz

	Baseline frame structure
	5G NR

	Antenna Configuration at the TRP
	Select among the following candidates:
For TDL:
- 4T4R, 16T16R, 64T64R 

For CDL: (M,N,P,Mg,Ng; Mp, Np)
- 700 MHz: (8,4,2,1,1; 2,4), (4,2,2,1,1; 1,2), (dH, dV) = (0.5, 0.8)λ
- 4, 7 GHz: (8,8,2,1,1; 4,8), (8,4,2,1,1; 2,4), (4,2,2,1,1; 1,2), (dH, dV) = (0.5, 0.8)λ
- 30 GHz: (4,8,2,1,1; 1,2) (dH, dV) = (0.5, 0.5)λ


	Antenna Configuration at the UE
	For TDL:
1T2R, 2T2R, 2T4R

For CDL:
- 700 MHz, 4 GHz, 7 GHz: handheld UT model with 1T2R, 2T2R, 2T4R
- 30 GHz: (M,N,P,Mg,Ng; Mp, Np) = (2,4,2,1,2; 1,2) (dH, dV) = (0.5, 0.5)λ,
(dg,H, dg,V) = (0, 0)λ, Θmg,ng = 90°; Ω0,1 = Ω0,0 + 180°

Modeling of a polarized antenna shall follow Section 7.3.2 in TR 38.901

	Channel estimation
	Realistic

	Channel Model
	For cases MIMO antenna effects are critical: CDL channels
For cases MIMO antenna effects are not critical: TDL channels

Select among following DS candidates:
10, 30, 100, 300, 1000 ns

	Mobility
	Select among the following candidates:
3 km/h, 30km/h, 120 km/h, 500km/h, [1500 km/h]

	RF Impairment modling
	Phase noise (if modeled): Follow the agreement in R1-165685
Frequency offset (if modeled): 
- Initial acquisition
  - TRP: uniform distribution +/- 0.05 ppm
  - UE: uniform distribution +/- 5, 10, 20 ppm
- Non-initial acquisition
  - TRP: uniform distribution +/- 0.05 ppm
  - UE: uniform distribution +/- 0.1 ppm



Assumption Parameters for PRACH Evaluations
	Carrier Frequency
	700 MHz
	4 GHz
	7 GHz
	30 GHz

	Channel Model
(baseline, other model usage not precluded)
	TDL-C
- DS = 100 ns

	TDL-A
- DS = 30 ns

TDL-C/CDL-C
- DS = 100 ns

(see Note 1)
	TDL-C/CDL-C
- DS = 100 ns

(see Note 1)
	CDL-C
- DS = 30 ns

(see Note 1)

	UE speed
	(mandatory) 3, 120 km/h 
(optional) 30, 500km/h

If additional doppler effects needs to be modelled (for example due to NTN operations), companies to provide information on additional doppler effets modelled.
	(mandatory) 3 km/h 
(optional) other values


	RF Impairments
	- Non-initial acquisition
  - TRP: uniform distribution +/- 0.05 ppm
  - UE: uniform distribution +/- 0.1 ppm 

	Initial timing Offset
	Timing uncertainty derived from cell radius or position error

	PRACH Sequence
	Companies to provide detailed information on sequence used (e.g., sequence type, length, CP/GP lengths, SCS, etc).

	Target Performance
	0.1% False Alarm
1% miss-detection

	NOTE 1: The CDL table is translated so that the strongest cluster’s AoD and AoA occur at a random angle for both the antenna panels of TRP and UE in the local coordinate systems. ZoD and ZoA is assumed to be unchanged. The value of the random angle is selected to be uniformly distributed from +30 to -30 degree. The random value is chosen independently for both AoD and AoA. CDL angle scaling is based on Clause 7.7.5.1 of TR38.901 v19.1.0.



Assumption Parameters for PUSCH of Msg.3
	Parameter
	Value

	Frequency hopping
	w/ or w/o frequency hopping

	Number of UE transmit chains
	1, 2 ([optional])

	Number of DMRS symbol
	w/o frequency hopping: 3,
w/ frequency hopping: 2 for each hop

	Waveform 
	DFT-s-OFDM, OFDM, DFT-s-OFDM with FDSS, DFT-s-OFDM with FDSS-SE

	HARQ configuration
	For eMBB, whether HARQ is adopted is reported by companies. 
For VoIP, w/ HARQ.
The maximum number of HARQ transmission (limited by frame structure and latency requirements) can be reported by companies.

	PUSCH duration	
	14 OS

	Number of PRBs
	[2]

	TBS
	[56] bits

	Other parameters
	Reported by companies.



Round #1 Discussion
Please provide comments on the proposals in this subsection. If there are any other proposals that companies would like to discuss related to subtopic of this subsection, please provide them in the comment section. Moderator will follow up with additional proposal as needed.
Company Comments
	Company
	Comments

	OPPO
	Please clarify the scenario of extreamly high mobility as 500, 1000 km/h.
Maybe off-offline check is needed w.r.t. detail assumptions/parameters, e.g., Antenna Configuration at the UE can be 1T1R at least for coverage evaluation of PRACH.

	Huawei, HiSilicon
	In the PRACH evaluations table:
· Suggest that high speed values should be added in the mandatory set.
· For initial timing offset, any reason not to use the NR PRACH assumptions? i.e. uniform [0, 100μs] for cell radius up to 14.4 km; and uniform [0, 10μs] for cell radius up to 1.4 km
· We should also have rows, with some mandatory set of values:
· Number of preambles per RO – 64, 256, 512, 1024
· Number if UEs per RO – 1, 2, 4, 8



Summary of Round #1 Discussion


Summary of Agreements/Conclusion in RAN1 #124
[bookmark: _Toc178176170][bookmark: _Hlk110514697]TBD
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