


3GPP TSG-RAN WG1 Meeting #124	R1-260xxxx
Gothenburg, Sweden, February 9 – 13, 2026

Agenda Item:	10.5.1.1 
Source:	Moderator (Huawei, Xiaomi)
[bookmark: _Hlk204952069]Title:	FL summary #3 of Synchronization acquisition and beam measurement
Document for:	Discussion and decision 

[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
[bookmark: _Hlk194419075]This document summarizes the contributions submitted to RAN1#124 on AI 10.5.1.1. 
Note 1: Including synchronization signal/channel design (e.g., SSB), and transmission, and other design for facilitating synchronization acquisition, e.g., jointly with CSI-RS or other reference signal, On-demand sync signal(s), SIB/Paging transmission, measurement for mobility.

High-level considerations
Different deployment scenarios (Open)
Companies’ views
	Company
	Views/proposals 

	CMCC
	Proposal 6: For the synchronization signal/channel design, study the necessity to define SSB index in the SSB transmission pattern in the time domain, considering at least the following,
· Network deployment and UE detection complexity if larger number of SSB beams to compensate coverage gap in higher frequency band;
· Network energy efficiency;
· To strive for a unified design in different deployment scenarios, e.g., single TRP and multi-TRP scenarios.

	LGE
	Proposal #14: Study multi-carrier scenarios in the following Table with the following aspects:
· SIB1 can be provided on only one or more carriers of multiple carriers
· Paging can be provided on only one or more carriers of multiple carriers
· RACH can be provided on only one or more carriers of multiple carriers
Table: Multi-carrier scenarios for 6G study
	
	Type-A carrier
	Type-B carrier(s)

	MC Scenario 1
	· SS/PBCH
	· No SS/PBCH

	MC Scenario 2
	· SS/PBCH
	· AO-SS with long periodicity and/or OD-SS




	[bookmark: _Hlk221292134]NEC
	Proposal 14: Study to support early multi-TRP framework during initial access.
Proposal 15: Study to support early downlink CSI acquisition, early uplink CSI acquisition and early beam management during initial access for UE entering RRC CONNECTED mode, the output in Rel-20 NR MIMO can be as starting point.

	Ofinno
	Proposal 19: RAN1 to study the impact of multi-carrier/cells/TRPs on the synchronization and initial access procedures.

	Panasonic
	Proposal 1: For 6GR initial access and mobility design, below 5 scenarios should be supported:
· Scenario#1: Single-TRP operating single-carrier. This carrier serves initial access functions for IDLE mode and provides radio resource for traffic in CONNECTED mode
· Scenario#2: Single-TRP operating multi-carrier. 
· One of the carriers serves initial access functions for IDLE mode, e.g., an anchor carrier
· All the carriers may provide radio resource for traffic in CONNECTED mode
· Scenario#3: Multi-TRP operating multi-carrier.
· One of the carriers, operated by one of the TRPs, serves initial access functions for IDLE mode, e.g., an anchor carrier. This carrier can be lower frequency.
· All the carriers may provide radio resource for traffic in CONNECTED mode
· Scenario#4: Multi-TRP operating single-carrier with SFN(coherent) or JT(joint transmission, i.e. non-coherent/coherent) manner
· For IDLE mode, the common channels/signals may or may not operate with SFN (Single Frequency Network) manner to serve initial access functions
· All the carriers may provide radio resource for traffic in CONNECTED mode, with SFN manner.
· Scenario#5: Multi-TRP operating both multi-carrier and single-carrier with SFN(coherent) or JT(joint transmission, i.e. non-coherent/coherent) manner
· The combination of Scenario#3 and Scenario#4.

	Samsung
	Proposal 1: Study Scenario #1, #2, and #3 for initial access in 6GR: 
· Scenario 1: single-cell single-carrier;
· Scenario 2: single-cell multi-carriers;
· Scenario 3: multiple-cells.

	Sharp
	Proposal 3: Study SSB transmissions and system information contents (e.g., TRP specific information) to achieve mTRP based initial access in RRC_IDLE/INACTIVE.

	Spreadtrum
	Proposal 27: For 6GR RRC connected mode, sync signal -less operation for an SCell should be considered in Day1 and NR SSB-less solution can be considered as the starting point.
Proposal 28: For 6GR RRC idle mode, sync signal-less operation for the non-anchor/capacity carriers/NES cells can be studied and NR SSB-less solution can be considered as the starting point.

	Tejas Networks
	Observation 1: In heterogeneous deployments, selecting cells or TRPs based on the strongest synchronization reception can lead to association with nodes that do not support the UE’s intended service, resulting in increased access latency and unnecessary UE power consumption.
Proposal 1: Initial access in 6G should support early network discovery to enable service-aware candidate filtering prior to full synchronization and system information acquisition.
Observation 2: The absence of a physical-layer discovery mechanism limits forward compatibility and flexible spectrum usage by forcing service differentiation to rely on higher-layer procedures.
Proposal 2: RAN1 should study a suitable physical-layer discovery signal as part of the early service discovery framework design that enables
· Energy-efficient early service discovery while maintaining minimal overhead and forward compatibility.
· Placement options for a Discovery Signal within the Frame structure.
· Minimal Necessary information elements in Discovery signals for early indication of service type (slice) and network capability in terms of supported Device Types.
· Flexible spectrum usage in the context of early physical-layer network discovery.
· FFS: Backward compatibility

	Xiaomi
	[bookmark: _Hlk220517862]Proposal 24: Study the applicable scenarios for multi-carrier operation in RRC idle/inactive mode. 

	ZTE
	[bookmark: _Hlk220162883]Proposal 9: Multi-carrier operation based on both co-located and non-co-located assumption should be considered as a typical deployment scenario for synchronization signal/channel design.
Observation 13: The following pain-point(s) for 5G NR are identified due to the absence of cell-free/mTRP operation starting from initial access:
· Significant NW and UE energy consumption.
· Inconsistent/poor UE experience for early-stage data transmission.
· UE-perceived handover interruption in high-speed mobility.
[bookmark: _Hlk220162890]Proposal 10: Cell-free/mTRP operation should be considered as a typical deployment scenario for synchronization signal/channel design and system information acquisition.
Proposal 11: For cell-free/mTRP operation enabled starting from the initial access phase, SSBs from different TRPs within a cell-cluster shall be transmitted in CDM manner in addition to TDM and FDM to reduce access latency or energy consumption, where
· Cell-cluster ID and TRP ID associated with a cell-cluster ID are determined by PSS/SSS sequence.
Proposal 12: For cell-free/mTRP operation enabled starting from the initial access phase, configuration information (e.g., SSB related configuration, RO related configuration, etc) related to TRP(s) within a cell-cluster can be provided by SIB, where PDSCH carrying SIB is scheduled by PDCCH in PBCH of the detected SSB


Discussion 
In NR, the initial access is designed for single TRP/cell with a single carrier and different deployment scenarios such as CA and multiple TRP operation are supported for UEs in RRC_CONNECTED state. For 6GR, this design philosophy is still feasible. One the other hand, several companies propose to consider different deployment scenarios for initial access design, aiming to have a common design of signals, channels and procedure during initial access. In particular, the basic design principle 
First round discussion (Closed)
FL proposal: (obsolete)
Study 6GR synchronization signals, broadcast channels and procedures to support 
· Single beam and multi-beam based deployments
· FFS: whether and how to carry beam index 
· Single TRP and multi-TRP based deployments
· FFS: whether this is transparent to the UE 
· Initial cell search and cell ID identification
· Time/frequency synchronization to the cell/TRP(s)
· System information acquisition
· Paging 
· Mobility measurement

FL proposal 1 (revised): 
For initial access in 6GR, consider the following deployment scenarios
· Single beam and multi-beam based deployments
· FFS: whether and how to carry beam index 
· Single TRP and multi-TRP based deployments
· FFS: whether or not this is transparent to the UE during initial access 
· Single carrier and multi-carrier deployments
· FFS: other deployment scenarios


FL proposal 2 (revised):
Study 6GR signals, channels and procedures for initial access to at least support
· Initial cell search and cell ID identification
· Time/frequency synchronization/tracking to the cell/TRP(s)
· System information acquisition
· Paging 
· Mobility

Companies are invited to provide comments on the above proposal. 
	Company
	Comments

	Google
	Support in principle. However, the first bullet looks like already covers the second bullet. 

	Spreadtrum
	This proposal is focus on different deployment scenarios considered for initial access. Some of bullets which are not deployment scenarios should be removed. In addition, we think the following deployment scenarios should be added
· Single cell/carrier and multi-cells/carriers based deployments
· TN/NTN
Therefore, we suggest to modified the proposal as follow:
FL proposal: 
Study 6GR synchronization signals, broadcast channels and procedures to support the following deployment scenarios
· Single beam and multi-beam based deployments
· FFS: whether and how to carry beam index 
· Single TRP and multi-TRP based deployments
· FFS: whether this is transparent to the UE 
· Single cell/carrier and multi-cells/carriers based deployments
· TN/NTN
· Initial cell search and cell ID identification
· Time/frequency synchronization to the cell/TRP(s)
· System information acquisition
· Paging 
· Mobility measurement

	Tejas
	We can have one dedicated proposal for deployment scenarios, so kindly modify the proposal to support deployment scenarios, which includes NTN, ISAC and Multi carriers.

	CMCC
	We are generally fine with the spirit of the proposal, with some comments and clarifications per our understanding:
1) Although NR system is based on multi-beam operation, in 6GR, we think that it can be revisited due to several reasons. First, in 6GR, we see some promising deployment scenarios such as multi-TRP and multi-carrier deployments, in which single beam operation (can with repetition) can provide sufficient coverage (e.g., single and wider beam transmission in SFN manner by multiple TRPs, or in lower frequency band), considering single beam operation can provide NES gain compared to multi-beam operation using large number of beam sweeping in the time domain. In addition, many companies discuss using additional/OD SS to acquire fine beam association information, or per TRP/carrier-level beam information. From this perspective, to avoid overcomplicate design and UE complexity, different types of SS supporting different functionalities should be studied. For example, single beam operation to acquire T/F synchronization and cell ID identity, and multi-beam operation to acquire beam association information.
2) As mentioned above, multi-TRP scenario is a very promising deployment scenario in 6GR, especially in high capacity hot zone. Therefore, the design of 6GR synchronization and initial access procedure should consider such deployment to achieve benefits, such as NW energy saving, reduced measurement resource for UE, early quality measurement, etc. We share views that the design should strive to be unified for different deployment scenarios.
3) Besides the first two bullets, we think that single carrier and multi-carrier deployment should also be considered in the study. NR design only targets for single carrier deployment, in 6GR, we see benefit to consider also multi-carrier deployment for RACH offloading, more flexible DL/UL pairing to boost UL performance, etc.
4) Regarding the 3rd bullet, cell ID identification may have different understanding under different deployment scenarios. As it is proposed to study both multi-TRP scenario, there are two levels of ID to be identified by a UE, one is the cluster-level ID and the other is TRP-level ID, which are distinguishable from each other. To make it clearer, suggest to use a more general wording as “cell-cluster/cell/TRP ID identification”

Study 6GR synchronization signals, broadcast channels and procedures to support 
· Single beam and multi-beam based deployments
· FFS: whether and how to carry beam index 
· Single TRP and multi-TRP based deployments
· FFS: whether this is transparent to the UE 
· Single carrier and multi-carrier deployments
· Initial cell search and cell-cluster/cell/TRP ID identification
· Time/frequency synchronization to the cell/TRP(s)
· System information acquisition
· Paging 
· Mobility measurement



	NEC
	We think the single/multiple carrier deployments should also be studied.

	vivo  
	On top of the aspects mentioned in the proposal, on demand SSB/SIB1, single cell multiple carrier scenarios should be included as well.

	ETRI
	Fine with the proposal. We also think that single-carrier and multi-carrier deployments can be added.

	OPPO
	Initial UL transmission should also be included in the list.
For the last sub-bullet, we suggest to remove “mobility” to make it more general.

	MediaTek
	We are generally fine to have the basic design principle aiming to have a common design. But, we have several comments for the proposal:
1. We think NTN related deployment should be added, as agreed in RAN1 #122bis, “The aspects to consider for supporting NTN include, but not limited to Initial access, including cell search and SSB periodicity…”. For NTN deployment, the wide and narrow beam deployment are considered.
1. We think single and multi-carrier based deployment should be added, as agreed in RAN1 #122bis, “Study and evaluate multi-carrier/cells/TRPs mechanisms for 6GR NES…”. As mentioned in our tdoc R1-2600894, supplemental SS/RS can be transmitted and placed on any carrier to enable RACH off-loading from congested anchor carriers.
We think diverse device types should be added, as agreed in RAN1 #122bis, “High-level aspects to consider for the 6GR sync signal structure include, but not limited to…Common design for diverse device types…”

	TCL
	General fine with this proposal, but we also support the single carrier and multi carriers based deployments 

	ZTE
	Regarding this proposal, some clarifications are needed. For example,
For the 1st bullet: The single beam operation is just a special case of multi-beam operation, we can start with the multi-beam based and eventually, it will also be applicable for single beam case. Another point is that it’s unclear about the definition of “beam index”, it’s more suitable to use the neutral wording. Then, we prefer to update it as:
· Single beam and mMulti-beam based deployments
· FFS: whether and how to carry beam index represent the beam

For the 3rd bullet, in addtion ot the cell ID, in current stage, we should be more open to discuss other to well support the mTRP operation as mentioned above. Firstly, it is necessary to clarify whether the definition of “cell” in 6GR is same as that of 5G NR and relationship between cell and TRPs. In order to support multi-TRP during initial access, 6G “cell” should consist of multiple TRPs (which may be co-located or non-co-located), where multiple TRPs are used to serve users without predefined cell boundaries. Following the definition, we need to further clarify whether “initial cell search” is actually an initial “TRP” search associated with a cell, or a “cell” search associated with multiple TRPs, meanwhile, whether “cell ID identification” is  “TRP ID and cell ID associated with the TRP ID” identifications, or “cell ID” identification associated with multiple TRP IDs.
Then, the bullet can be updated as:
· Initial cell search and cell and/or TRP ID identification

Regarding the 4-th bullet, whether “cell/TRP(s)” needs to be changed as “cell and/or TRP(s)” depends on clarification on “initial cell search” mentioned in the above comments for 3rd bullet.

	Fujitsu
	This proposal seems to involve both bullets related to scenarios and bullets related to usages for SS/PBCH design. For example, the first two bullets are about scenarios, and the others are about usages. We think it may be better to split it into separate proposals.
Regarding ‘mobility measurement’, we are wondering about the scope, e.g. whether it includes BFD/BFR/RLM related measurements. If not, it is preferred to add these missing usages. 

	CEWiT
	We are fine with the proposal

	Ericsson
	Support the general direction: the four last bullets are clear, as they focus very clearly on what the UE does. It would be useful to also formulate the two first bullets from the UE point of view. Maybe end with a bullet: 
· The procedures should be supported for
· Single- and multi-beam deployments
· Single TRP and multi-TRP based deployments

	Xiaomi
	The proposal includes two different aspects, i.e., deployment scenarios and technical functions. We suggest discussing them separately. 
Regarding deployment scenarios, it’s unclear now whether 6GR will support 
single beam or multi-beam operation or both, and whether 6GR will support single TRP or multi-TRP or both. It’s premature to support all these scenarios before a thorough study.   

	Sharp
	Support

	IMU
	We think, the single carrier and multi carrier scenarios needs to included in the proposal as well.
Furthermore, first two bullets are somehow related to each other, and they might need to be considered together.

	Samsung
	We also believe single/multiple carrier scenarios should be studied for initial access. The following changes are suggested: 
Study 6GR synchronization signals, broadcast channels and procedures to support 
· Single beam and multi-beam based deployments
· FFS: whether and how to carry beam index 
· Single TRP and multi-TRP based deployments
· FFS: whether this is transparent to the UE 
· Single carrier and multi-carrier deployments
· Initial cell search and cell ID identification
· Time/frequency synchronization to the cell/TRP(s)/carrier(s)
· System information acquisition
· Paging 
Mobility measurement

	Panasonic
	We support to add bullet of single/multiple carrier deployment, as proposed by CMCC.



	QC
	Suggest to add reference signal in the main bullet for various measurement purposes, e.g. mobility, early CSI, time/frequency tracking

Study 6GR synchronization signals, broadcast channels, reference signals and procedures to support
Measurement for early CSI, time/frequency tracking

	DCM
	support

	Lenovo
	As spreadtrum pointed out, we can first agree on the list of deployment scenario and later dive into details. Our views on the revised proposals are below. 

FL proposal: 
Study 6GR synchronization signals, broadcast channels and procedures to support the following deployment scenarios
· Single beam and multi-beam based deployments
· FFS: whether and how to carry beam index 
· Single TRP and multi-TRP based deployments
· FFS: whether this is transparent to the UE 
· Standalone Cell and non-standalone Cell deployment i.e., Single carrier and multi-carrier based deployments
· NTN in addition to TN
· Minimum carrier bandwidth, lowest tier device type


	Fraunhofer
	We agree with Spreadtrum, Xiaomi and Lenovo that it better not to mix the discussion of deployment scenarios with the ‘purpose’ and/or ‘design goals’ of the 6GR synchronization signals, broadcast channels and procedures.

Also agree with Lenovo in adding 
· Diverse device types
· Minimum spectrum allocation


	LG Electronics
	We think not only the single carrier deployment and but also the multi-carrier deployments should be considered. 

	CATT
	We would like to add the TN and NTN scenarios in the proposal:
Updated FL proposal: 
Study 6GR synchronization signals, broadcast channels and procedures to support 
· Single beam and multi-beam based deployments
· FFS: whether and how to carry beam index 
· Single TRP and multi-TRP based deployments
· FFS: whether this is transparent to the UE 
· TN and NTN based deployments
· FFS: how to design 6GR SSB and procedures for TN and NTN in a harmonized manner
· Initial cell search and cell ID identification
· Time/frequency synchronization to the cell/TRP(s)
· System information acquisition
· Paging 
Mobility measurement

	CSCN
	We think TN and NTN should be added in this proposal to enable the harmonized design.

	Huawei, HiSilicon
	Propose to add one sub-item for multi carrier case, i.e., 
Single Carrier and multi-carrier based deployments


Second round discussion (Open)
FL proposal 2 (revised):
Study 6GR signals, channels and procedures for initial access and mobility to at least support
· Initial cell search and cell[/TRP] ID identification
· Time/frequency synchronization/tracking to the cell/TRP(s)
· System information acquisition
· Paging
· Beam management
· [Early CSI]
· Idle mode mobility

Companies are invited to provide comments on the above proposal. 
	Company
	Comments

	Ofinno
	The current wording seems to imply that initial access will support all these features for 6GR. While we support to study these features (e.g., TRP ID) we think it is too early to already say they are supported. If that is not the intention of the proposal suggest to change the main bullet to something along the lines of: 
For 6GR signals, channels and procedures for initial access and mobility study whether/how to at support at least:


	Fujitsu
	We would like to suggest some changes as below.
Study 6GR signals, channels and procedures for initial access and mobility to at least support
· Initial cell search and cell[/TRP] ID identification
· Time/frequency synchronization/tracking to the cell/TRP(s)
· System information acquisition
· Paging
· Beam management
· [Early CSI]
· Idle mode mobilityCell (re-)selection
· RRM/RLM

	CEWiT
	Support the proposal

	OPPO
	OK

	Lenovo
	It is not clear whether/how mTRP changes the physical cell identification.We still need to discuss whether synchronization signals needs to consider mTRP or only consider sTRP as baseline. After such discussion, we can agree whether to include TRP ID/Cluster ID as part of the synchronization acquisition signal. 

Study 6GR signals, channels and procedures for initial access and mobility to at least support
· Initial cell search and cell[/TRP] ID identification
· Time/frequency synchronization/tracking to the cell/TRP(s)
· System information acquisition
· Paging
· Beam management
· [Early CSI]
· Idle mode mobility
Note: Whether mTRP/sTRP is baseline and whether/how mTRP affects the physical cell identification is further discussion.


	Spreadtrum
	Similar views with Ofinno. It's a bit premature to say that all the features listed in this proposal are supported.

	Fraunhofer
	Similar concerns as above companies. 

The wording of this proposal is very different from proposal 1 as it was agreed yesterday, which was to simply “study” initial access and mobility in single- and multi-TRP scenarios. At this stage, since the feasibility and benefits of ‘initial access to multiple TRPs’ is yet to be justified, can we really say “signals/channel to support … sync to TRP(s)” ?




General design principles (Hold on)
Companies’ views
	Company
	Views/proposals 

	CSCN
	[bookmark: OLE_LINK2]Proposal 1: The design of sync signal/channel, PRACH, random access procedure, and sync acquisition procedure, should inherently accommodate the NTN propagation characteristics and coverage performance.
Proposal 2: The aspects for supporting NTN as agreed in RAN1#122-bis should be considered in synchronization acquisition.

	CEWiT
	Observation 5: In co-located 5G-6G operation, shared SSB transmission enhances energy efficiency and reduces implementation complexity by eliminating redundant synchronization signalling requiring only one SSB generation at the base station and a common synchronization module at the UE.
Observation 6: For Multi-SIM UEs with simultaneous 5G/6G operation, a shared SSB-based synchronization design reduces power, complexity, and latency, enabling more efficient inter-RAT mobility and dual connectivity.
Observation 7: Shared SSB transmission in co-located 5G-6G operation prevents duplication of synchronization signalling, maintaining the baseline 5G SSB overhead (0.8%) for eight SSBs per burst in a 100 MHz bandwidth with FDD carrier with 30 kHz SCS, thereby reducing overall overhead.
Observation 8: Shared SSB transmission in co-located 5G-6G operation prevents duplication of synchronization signalling, maintaining the baseline 5G SSB overhead (~0.6%) for eight SSBs per burst in a 100 MHz bandwidth with TDD carrier with 30 kHz SCS, thereby reducing overall overhead. 
Proposal 4: The following high-level aspects are proposed for consideration in the study and design of MRSS between NR and 6GR:
· Resource allocation coordination between NR and 6GR
· This can be restricted to only initial access
· Radio resource utilization
· UE and network implementation complexitiy
· Signalling overhead
· Network energy efficiency
· Alignment in time/frequency resource
· Unified MRSS framework across multiple operating bands
Proposal 5: RAN1 should study the NR signal sharing with 6GR considering the following factors below:
· Power savings at both base station and UE
· Reduction in UE implementation complexity
· Overhead reduction
Proposal 6: 6G MRSS should support minimum NR signal sharing with 6GR. This can be restricted to at least Sync signal sharing.

	Fraunhofer IIS, Fraunhofer HHI
	Proposal 1: RAN1 to treat network energy savings, support for diverse device types, and minimum spectrum allocation constraints as integral design objectives, alongside other initial access goals like low cell/frequency search complexity and latency, robust sync/beam detection and tracking, adequate coverage, and low UE power consumption.
Proposal 2: RAN1 should evaluate candidate synchronization and beam‑management designs that jointly optimize these objectives across relevant deployment scenarios and UE capability classes.
Observation 1: Performance of synchronization acquisition and beam measurement for 6GR should be evaluated under a variety of considerations and performance metrics that might be impacted along with the energy saving benefits.
Proposal 3: 6GR study on synchronization acquisition and beam measurement should prioritize a unified design for idle mode and initial access across all device types.
Proposal 4: RAN1 to define a common performance metric set for evaluating 6GR synchronization acquisition and beam measurement designs, covering search complexity/latency, sync/beam performance, UE power consumption, RRM/mobility, and network energy efficiency.

	Huawei, HiSilicon
	Proposal 1: The coverage evaluation results achieved in agenda 10.5.0 are used to guide 6GR physical channels/signals design during initial access and random access.
Proposal 2: Study and evaluate coverage enhancement techniques in time domain, frequency domain, spatial domain and power domain, especially the ones other than repetitions for 6GR channels/signals during initial access and random access.
Proposal 3: Study a unified initial access framework based on a single set of common signals and channels, while allowing a configurable bandwidth for at least some of the signals and channels during initial access.

	Interdigital
	Proposal 1: 6GR initial access study targets a unified framework considering at least the following
· Scalable and flexible for diverse device types
· Balance initial access performance and network energy saving
· Robust DL and UL coverage
· Efficient co-existence of 5G and 6G cells in MRSS   

	ITL
	Proposal 1: Focus the study of 6GR synchronization acquisition on enabling scalable SSB bandwidths, extending baseline periodicity for NES, supporting seamless coexistence in MRSS scenarios and identifying coverage enhancement schemes at least for minimum spectrum allocations.

	NEC
	Proposal 3: Study SSB sharing between NR and 6GR.

	OPPO
	Observation 1: Sync raster design will impact the bandwidth of SSB, under given minimum channel bandwidth and channel raster, a smaller SSB BW results in sparser sync raster.
Proposal 1: If sync raster points for 6GR cannot be sufficiently separated from those for 5GR, 6GR sync signal structure should be designed to prevent 5G UE from decoding 6GR PBCH.
Proposal 2: As it is confirmed that 6GR should also support operation in a minimum spectrum allocation of 3MHz with a 15kHz SCS in RAN#110 meeting, RAN1 should proceed with down selection between Opt1 and Opt2 agreed in RAN1#123.
Proposal 3: For detection/tracking performance, latency, and complexity of 6GR sync signal:
· Performance of 6GR sync signal, in terms of time synchronization, frequency synchronization, PCI indication, and MIB transmission, etc., should be better or at least not worse than 5G SSB. 
· SSB detection performance should be improved for cell-edge UE but at the meantime not undermine the performance of cell center UEs, or, sacrifice too much resource efficiency.
Proposal 4: Sync signals should be designed based on the study outcome assuming same SCS between sync signals and other channels/signals, and then evaluate whether other SCS is necessary for SSB for FR2-1 based on the designed SSB.
Proposal 5: For any introduced NES scheme for initial access, approach(es) to neutralize the negative impact if any to UE should be introduced at the end.

	OPPO
	[bookmark: _Toc220082175]Proposal 1: If sync raster for 6GR decided by RAN4 later is not separated from that for 5G in MRSS spectrum, 6GR PSS/SSS should be orthogonal to that for 5G.

	Qualcomm
	Proposal 1: 6G sync signal should be further enhanced and not restricted to 5G SSB structure, and should be transmitted by 6G cells in all 6G spectrum, including MRSS

	Samsung
	Proposal 3: Study configurations that allow flexible clustering of common signals and channels. 
Proposal 4: RAN1 shall support a same periodicity of sync signal for 6GR initial cell selection to ensure commonality between TN and NTN operations, considering both coverage enhancements and network energy savings.

	Sharp
	Observation 1: The 6GR SSB design should allow all supported devices to achieve similar SSB detection performance, albeit with various SSB detection latency depending on device types.
Proposal 1: The 6GR SSB design supports soft-combining multiple PBCH receptions (with same payload content).

	Sony
	Proposal 12: Clustered common signals/channels should be introduced for initial access in 6G.

	Spreadtrum
	Proposal 29: For 6GR cell DTX/DRX operation, the following two aspects need to be studied.
· Enhanced cell DTX/DRX operation (e.g., flexible DTX/DRX pattern configuration) compared with NR in RRC connected state
· Cell DTX/DRX operation in idle state

	Xiaomi
	Proposal 1: RAN1 should study and evaluate the following requirements for DL synchronization and measurement for 6GR. 
· Energy efficiency and UE experience
· Coverage
· Dedicated spectrum with minimum allocation of 3MHz
· Additional RS for synchronization and beam measurement
· MRSS 
· Multi-carrier
· SBFD
Proposal 2: RAN1 considers the phased discussion approach for cell search in 6GR, as provided in Figure 1. 
[image: ]

	ZTE
	Observation 1: The basic functionalities (e.g., cell identification, initial synchronization, MIB acquisition, beam management & mobility, QCL source) are still necessary for 6G synchronization signal/channel design.
Observation 2: The design of SSB and DL common channels transmission in 5G NR has limited forward compatibility.
Observation 3: The identified needs (e.g., performance related, compatibility to support various device/deployment) are essential for 6G synchronization signal/channel design.
Proposal 1: The future-proof design for synchronization signal/channel should be considered to support various functionalities and needs, e.g., 
· Basic functionalities (e.g., cell identification, initial synchronization, MIB acquisition, beam management & mobility, QCL source) with balanced performance considering aspects including, e.g., 
· Coverage and capacity 
· Energy efficiency for both network and UE
· Latency of initial cell search
· Complexity
· Common design for diverse device types with eMBB as high priority and compatibility for narrowband operation.
· Scalability for different deployment scenarios including cell-free/multi-TRP scenarios and NTN scenarios

	Huawei, HiSilicon
	Proposal 1: The coverage evaluation results achieved in agenda 10.5.0 are used to guide 6GR physical channels/signals design during initial access and random access.
Proposal 2: Study and evaluate coverage enhancement techniques in time domain, frequency domain, spatial domain and power domain, especially the ones other than repetitions for 6GR channels/signals during initial access and random access.
Proposal 3: Study a unified initial access framework based on a single set of common signals and channels, while allowing a configurable bandwidth for at least some of the signals and channels during initial access.


Discussion
First round discussion
FL proposal: 

Companies are invited to provide comments on the above proposal. 
	Company
	Comments

	
	

	
	

	
	


Second round discussion

Initial access procedure (Hold on)
Companies’ views
	Company
	Views/proposals 

	CEWiT
	Observation 2: Following observations are made regarding design of synchronization acquisition and initial access procedure
· Initial access procedure in 5G-NR restricted optimization of features for new device types (E.g., RedCap/e-RedCap) and scenarios (E.g., NES, SBFD) in later releases 
· Initial access procedure in 5G-NR is neither scalable not forward compatible
· It is easy to scale up features from the basic set in later stage than scaling down 
· 6GR synchronization acquisition and initial access procedure should be designed to support much diverse scenarios than 5G NR
· Designing whole procedure commonly applicable for all device types/scenarios is not optimal/ feasible 
Proposal 2: Two phase approach is supported for 6GR synchronization acquisition and initial access design 
· Phase 1: Common phase initial access procedure 
· Applicable for all device types/use cases 
· Based on minimum set of common features applicable for all device types/use cases 
· Simple and energy efficient 
· Phase 2: Device type/use case specific initial access procedure 
· Based on specific features and capabilities associated with device type/use case 
· Supports use case/device type specific optimizations without restrictions from the common phase 
· Forward compatibility
· Initiated by the gNB based on requirement/request 

	China Telecom
	[bookmark: _Hlk219471274]Proposal 4: Study enhanced cell search procedures for 6GR, such as hierarchical/multi-stage designs and mechanisms to improve robustness in challenging conditions like NTN.

	CMCC
	Observation 1: In multi-TRP scenario, thanks to the SFN transmission gain, the CFA-specific SSB as the first-stage SSB over wider and smaller number of beams per each TRP can provide better SINR compared to traditional multiple narrow SSBs per cell without SFN transmission.
Observation 2: In initial access procedure, the first-stage SS is “always-on” transmitted, which provides a seamless underlay synchronization using multiple schemes under different cases:
· Case 0 (single TRP/carrier scenario): The first-stage SSB can be transmitted by a TRP/carrier with narrow SSB beams to achieve coverage target, of which the SSB beam may be transparent to UE.
· Case 1 (multi-TRP scenario): The first-stage SSB can be transmitted by all cell/TRPs within a CFA in a SFN manner.
· Case 2 (multi-carrier scenario): The first-stage SS can be transmitted in a carrier with lower frequency band in a multi-carrier deployment.
Observation 3: In initial access procedure, on top of monitoring the first-stage SS, a UE needs to identify the second-stage TRP/carrier/beam-specific SS to acquire at least the following benefits:
· To achieve energy saving gain for both network and UE.
· To acquire early quality measurement to reduce measurement acquisition latency and facilitates the subsequence procedure.
Proposal 1: RAN1 should study the two-stage synchronization signal framework in 6GR initial access for multi-TRP and multi-carrier scenarios:
· The first-stage SS is “always-on” transmitted with extended periodicity.
· The second-stage SS is TRP/carrier/beam-specific SS followed by the first-stage SS, which can be on-demand triggered or monitored by UE, or sparsely transmitted for multi-carrier deployment.
Proposal 2: RAN1 should study 6GR initial access procedure for multi-TRP and multi-carrier scenarios, including,
· Step 1: Detection of “always-on” first-stage signals/channels. 
· The first-stage signal/channel is CFA-specific signal/channel for multi-TRP scenario, and is on anchor carrier for multi-carrier scenario.
· Step 2: Wake up or monitor second-stage TRP/carrier/beam-specific signals/channels. 
· The second-stage signal/channel can be on-demand triggered by UE wake up signal;
· The second-stage signal/channel can be on-demand monitored by UE when necessary;
· The second-stage signal/channel can be sparsely transmitted on non-anchor carriers in multi-carrier scenario;
· The second stage signal/channel is beam-specific in single TRP scenario, is TRP/beam-specific in multi-TRP scenario, and is carrier-specific in multi-carrier scenario;
· Msg1-b(s) can be sent towards one or multiple TRP(s) in multi-TRP scenario, or Msg1-b can be sent on the anchor carrier or on the selected non-anchor carrier in multi-carrier scenario.

	Fraunhofer IIS, Fraunhofer HHI
	Proposal 5: RAN1 to study decoupling or restructuring of 6G NR procedures currently tied to sync signals in 6GR to enable more flexible, energy‑efficient synchronization and beam management designs while maintaining the agreed key performance metrics.
Proposal 6: RAN1 to establish an evaluation framework that jointly considers sync‑related procedures and associated cell‑common and UE‑specific signaling, to assess both performance and network energy saving potential.

	Google
	Observation 3: Legacy single-beam initial access limits the immediate utilization of multi-TRP diversity gain. 
Observation 4: Identifying multiple beams during the initial access phase improves connection reliability and throughput for early data transmission.
Proposal 4: 6G initial access should support the identification and reporting of multiple preferred beams (e.g., two SSB indices) to facilitate immediate multi-TRP operation or fast beam recovery upon connection setup.

	Honor
	Proposal 8: Take the mechanism of beam measurement in 5G NR as a starting point for 6GR.
Proposal 9: Beam measurement and reporting based on hybrid RSs with different beamwidths should be studied in 6GR.

	Interdigital
	Proposal 17: Study beam association for common signal and channels for initial access such as SS, PBCH, SIB1, Random Access Response (Msg2), and Msg 4. Use 5G NR beam association for initial access as baseline for further discussions.

	ITL
	Proposal 13: Investigate a "Two-step Initial Access" framework where the UE requests OD-SSB via an Anchor Carrier to access a dormant NES cell.

	MTK
	[bookmark: _Ref220685374]Proposal 2: For a unified 6G initial access procedure, at least the integration of wake-up signaling and beam management and mobility is essential.

	Ofinno
	Proposal 1: A hierarchical carrier structure/layer (e.g., always-on SSB frequency layer and OD-SSB frequency layer) is considered for 6G design. 
Proposal 2: For supporting of various device types, 6G initial access design should study various options including common SSBs/SIBs, common SSBs with separate SIBs, and common SSs with separate PBCH/SIBs for different device types. 
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 and synchronization for 6GR include the following scenarios: multi-TRP, SBFD, and MRSS. 

	Samsung
	Proposal 23: Study differential beamforming for beam management during initial access in 6GR.

	Spreadtrum
	[bookmark: _Ref206146262][bookmark: _Toc206145420][bookmark: proposal9]Proposal 1: NR initial access procedure should be a starting point for 6GR initial access design.

	ZTE
	Proposal 7: Multi-SSBs based framework should be studied to support the various needs in 6G.
Proposal 8: The following key aspects can be studied along with multi-SSBs based framework: 
· Cross SSBs mapping/processing for PBCH.;
· Adaptive transmission of SSB(s), which facilitates efficient NES or AI/ML operations and supports advanced deployment scenarios such as multi-carrier/TRP configurations;
· Flexible SSB transmission periodicity;
· Information sharing among SSBs.


Discussion
First round discussion
FL proposal: 

Companies are invited to provide comments on the above proposal. 
	Company
	Comments

	
	

	
	

	
	


Second round discussion


Synchronization signals and channels 
SSB design 
SSB bandwidth (Open)
Companies’ views
	Company
	Views/proposals 

	Lenovo
	Proposal 1: The target SSB bandwidth for 6GR can be more than the minimum spectrum allocation of 3MHz i.e., option 1 and optimized for 5MHz carrier.

	BYD
	Observation 1: Opt1 that puncturing of PBCH may degrade the performance of PBCH decoding, Opt2 is more applicable for a new design of 6GR.
Proposal 1: Support Opt2. A single design of the common signals/channels (at least for SSB) for initial access by assuming minimum spectrum allocation as target bandwidth 3MHz, which is applicable to any spectrum allocations.

	CATT, CICTCI
	Proposal 3: Opt1 in the agreement of RAN1#123 should be supported, i.e., design of the common signals/channels (at least for SSB) for initial access assumes a bandwidth larger than 3MHz, which is applicable to any spectrum allocation with adjustment, if needed.
Proposal 4: 6GR SSB should be designed assuming a minimum spectrum allocation with a target bandwidth 5MHz at 15KHz SCS.
· 6GR can support a minimum spectrum allocation of 3MHz at 15KHz SCS through PBCH puncturing
Proposal 5: 6GR SSB should occupy 20 consecutive RBs.

	CEWiT
	Observation 1: Following observations are made regarding minimum spectrum allocation and smallest maximum supported UE BW for design of initial access procedure:
· RAN plenary has excluded 3 MHz as smallest maximum supported RF and BB UE BW
· Smallest maximum supported UE BW cannot take higher values as RedCap/e-RedCap devices are highly relevant in 6GR design
· Optimizing the initial access design for a small spectrum, with 3 MHz bandwidth, is not efficient
 Proposal 1: Design at least synchronization signal for initial access for a bandwidth of 5 MHz.

	CMCC
	Proposal 9: For the synchronization signal/channel design, RAN1 should study whether/how the impact of minimum spectrum allocation of 3 MHz on SSB structure, e.g.,
· Potential drawbacks for larger spectrum allocation on aspects including, SSB overhead in the time domain, access latency, etc., if a single design of 6GR SSB targeting a 3MHz bandwidth.
· Performance loss when the 6GR SSB deploys in a spectrum with 3 MHz, if SSB design is not optimized for 3 MHz.

	Ericsson
	Proposal 1	As a baseline, the SSB is designed by assuming bandwidth larger than 3 MHz (i.e., Opt 1 in the RAN1#123 agreement)

	Honor
	Proposal 2: SSB of 6GR should be within a smaller bandwidth of 3MHz.

	Huawei, HiSilicon
	Proposal 6: Design 6GR SSB by assuming 5MHz with 15kHz SCS, which can be applied to different spectrum allocations with appropriate adjustments, if needed.

	IMU
	Proposal 1: 	Consider carrier bandwidth (CBW) grouping for initial access design:
    		1st group: Static design with the focus on least capable UE.
      		2nd group: Design with the focus on high capable UEs.

	Interdigital
	Proposal 2: Support SS design that will fit within 3MHz with 15 kHz SCS for SS. Support a single design for all SCS, where the SS is scaled in frequency as a function of SCS. 

	ITL
	Proposal 4: Evaluate the performance impact of "adjustment" mechanisms in Opt 1, specifically quantifying the degradation caused by puncturing compared to a native design (Opt 2) in minimum spectrum allocations (e.g., 3 MHz).
Proposal 5: The design of 6GR common signals/channels should guarantee robust detection performance in the minimum spectrum allocation without relying on lossy adjustment mechanisms.
Proposal 6: Study a scalable SSB structure comprising a "Core Part" decodable within the minimum spectrum allocation (e.g., 3 MHz) and an optional "Extension Part" multiplexed in the frequency domain for wider bandwidths.

	LGE
	Proposal #2: Study synchronization signal and PBCH designs that
· Assume a baseline bandwidth corresponding to at least 5 MHz with 15 kHz SCS, remain operable with a minimum system bandwidth of 3 MHz, without requiring performance optimization
· Scale the occupied bandwidth proportionally with SCS and frequency range, while allowing further study on efficient utilization of excess bandwidth in higher frequency ranges (e.g., FR2‑1).

	MTK
	Observation 1:  Puncturing the 20-RB SSB to 12-RB SSB to support 3 MHz deployments results in more than 4 dB PBCH performance degradation.
Observation 2: Compared with wideband SSB in 5MHz, narrowband SSB can achieve comparable PBCH performance without power pooling and power boosting, while achieve 4.8 dB PBCH performance improvement with power pooling and power boosting.
Observation 3:  Narrowband SSB can be beneficial for sparse sync raster to reduce total access latency.
[bookmark: _Ref220685395]Proposal 7: 6G SSB should prioritize narrowband SSB structure as baseline.

	NEC
	Proposal 1: For the frequency domain bandwidth of 6GR SSB, the following two options can be studied:
· Option 1: The bandwidth size is same as NR SSB, i.e., 20 PRBs;
· Option 2: The bandwidth size is smaller than NR SSB, i.e., 12 PRBs;
· Note: the study may need to consider the minimum spectrum allocation, sync raster design, latency and complexity during cell search, the support of diverse device types, etc.

	Nokia
	Proposal 1: 	RAN1 to study the time and frequency allocation of 6GR SS/PBCH assuming at least 5MHz (for 15kHz SCS) bandwidth and considering initial cell selection complexity.
Observation 3: Puncturing would appear most straight forward solution to enable unified synchronization signal channel design. Need to compensate the loss due to puncturing would need to be considered, for example enabling UE to have additional PBCH occasions.

	NTT DOCOMO
	Observation 5
· PBCH performance may not significantly change, even if PBCH bandwidth is narrowed down.
· Note: Robustness against frequency-selective channel may need further analysis 
Proposal 5: 
· For the frequency domain structure of the SSB, carefully discuss the decision of PRBs assigned for SSB based on the outcome of the discussion for SSB periodicity and raster point design
· From UE supporting smallest max BW point of view, keeping 20 PRBs seems fine (per Dec Plenary)​
· To reduce sync raster, narrower BW can be considered ​

	Panasonic
	Proposal 2: To assume a larger bandwidth for 6GR SS/SSB design, starting from 5MHz for 15kHz. 

	Philips
	Proposal 3: 6GR should study the feasibility of Synchronization Signals and Physical Broadcast Channel Block (SSB) design for the minimum spectrum allocation of 3 MHz.

	Qualcomm
	[bookmark: p09]Proposal 8: Consider sync signal bandwidth of 20 RBs 

	Samsung
	Proposal 9: Study the sync signal structure for initial cell selection with a smaller bandwidth and a larger number of OFDM symbols than in NR.

	Sharp
	Observation 2: Since 3 MHz is excluded from the minimum UE RF/BB bandwidth, designing the SSB for a 3 MHz baseline (Option 2) would unnecessarily degrade the performance of the entire 6GR system.
Proposal 2: Adopt Option 1 (Design of the common signals/channels (at least for SSB) for initial access by assuming bandwidth larger than 3MHz, which is applicable to any spectrum allocations with adjustment, if applicable) as the baseline for 6GR SSB design to ensure robust coverage and synchronization performance, while maintaining scalability for narrow spectrum scenarios (e.g., 3MHz).

	Sony
	Proposal 1: The 6GR SSB is designed according to Opt1:
· Opt1: Design of the common signals/channels (at least for SSB) for initial access by assuming bandwidth of 5MHz, which is applicable to any spectrum allocations with adjustment, if applicable
Proposal 2: For system bandwidths below 5MHz (e.g. 3MHz), the following methods are studied for support of SSB:
· Puncturing the 5MHz SSB design
· Reassigning portions of the 5MHz SSB design in the time domain

	Spreadtrum
	Observation 1: Reducing 6GR sync signal bandwidth by a small margin does not lead to a significant reduction on the number of sync raster, but rather seriously affects the receiving performance of 6GR sync signal (SSB).
Observation 2: The smallest maximum supported RF and BB UE BW without spectrum aggregation has less impact on the design of 6GR SSB.

	TCL
	Proposal 1: Support Opt.1, i.e., adopt a unified SSB design based on 5 MHz with a 15kHz SCS, with puncturing operation if the minimum spectrum allocation is 3MHz with 15kHz SCS for 6GR.

	Tejas Networks
	Observation 3: In NR, narrowband initial access relies on puncturing and bandwidth-specific exceptions rather than a native design, increasing complexity, degrading coverage robustness, and limiting scalability to new spectrum bands and deployment scenarios.
Observation 4: In emerging 6G deployments with constrained spectrum availability, assuming wide bandwidth for synchronization and initial access fundamentally limits coverage, energy efficiency, and practical deployment options.
Observation 5: Defining separate initial access designs for minimum-bandwidth and wide-bandwidth operation would fragment interoperability, increase UE and ecosystem complexity, and contradict the scalable design principles targeted for 6G.
Observation 6: A single initial access framework that natively fits within a minimum operating bandwidth (on the order of 3 MHz) and scales through parameterization enables improved coverage, reduced implementation cost, and long-term extensibility across device tiers and deployment models.
Proposal 3: RAN1 should study a native 6G synchronization block design that fits within a minimum operating bandwidth on the order of 3 MHz and scales parametrically to wider bandwidths without reliance on puncturing or bandwidth-specific exceptions.

	Transsion Holdings
	Proposal 1: It is recommended that synchronization signals based on the 3 MHz minimum spectrum allocation can be considered.

	vivo
	Observation 2: The coding gain in a 3 MHz allocation may be impacted by PBCH structure.
Observation 3: For the 5 MHz allocation, Options 1b and 1c exhibit performance comparable to the baseline (Option 1a).
Observation 4: For the 3 MHz allocation, Options 1b and 1c show performance gain of about 1dB @ 1% BLER compared with Option1a.
Proposal 2: Study following candidate SSB structure options for 6GR and prioritize option1a/1b/1c:
· Option1a: 20RB design with legacy RE mapping.
· Option 1b: 20RB design with frequency domain repetition.
· Option 1c: 20RB design with new coded bits mapping to ensure best PBCH reception performance in both 3MHz spectrum allocation and >3MHz spectrum allocation cases.
· Option 2a: 12RB design w/ legacy 4 symbols.
· Option 2b: 12RB design w/ expend to X (e.g. X=6) symbols.

	Xiaomi
	Proposal 10: For spectrum allocation with less than 5MHz, RAN1 needs to first study the minimum spectrum allocation, channel BW, and maximum transmission BW. 
· It requires RAN4 and RAN plenary involvement. 
Observation 8: A 12-PRB SSB transmission incurs about -2.3dB ~ -4.4dB performance loss compared to NR 20-PRB SSB transmission. 
Observation 9: Compared to puncturing-based solution as adopted in NR, rate-matching based solution and transmission retuning based solution provide about 1.3dB and 2.3dB performance gain, respectively. 
Proposal 11: Study the following options without changing NR SSB structure for dedicated spectrum with less than 5MHz. 
· Option 1: Puncturing 
· Option 2: Rate-matching 
· Option 3: Transmission retuning 

	ZTE
	Proposal 2: The following option should be considered for SSB design:
· Opt1: Design of the common signals/channels (at least for SSB) for initial access by assuming bandwidth larger than 3MHz, which is applicable to any spectrum allocations with adjustment, if applicable

	Huawei, HiSilicon
	Proposal 6: Design 6GR SSB by assuming 5MHz with 15kHz SCS, which can be applied to different spectrum allocations with appropriate adjustments, if needed.



Discussion
First round discussion (Closed)
FL proposal: (obsolete)
The basic 6GR SSB structure is designed assuming a minimum spectrum allocation with a bandwidth 5MHz at 15KHz SCS
· FFS: How to support a minimum spectrum allocation of 3MHz at 15KHz SCS

FL proposal: (revised)
Study the following design options considering detection/tracking performance, access latency, complexity, system overhead, BS/UE energy efficiency, etc.
· Option 1: The basic 6GR SSB structure is designed assuming a bandwidth of 3MHz with 15KHz SCS
· Option 2: The basic 6GR SSB structure is designed assuming a bandwidth of 5MHz with 15KHz SCS

Companies are invited to provide comments on the above proposal. 
	Company
	Comments

	Google
	We share the concerns raised by companies regarding the performance impact of puncturing PBCH in a 3 MHz allocation. While we understand the motivation for a unified design based on 5 MHz, ensuring robust initial access in minimum spectrum allocations is critical. 

	Spreadtrum
	We are fine with the proposal.

	Tejas
	Do not agree with the proposal. We should begin the study directly from a 3 MHz minimum spectrum assumption and investigate the technical feasibility, constraints, and design adaptations required for supporting an SSB within a 3 MHz channel at 15 kHz SCS

	CMCC
	We think it may be a bit pre-mature to have this proposal before thorough RAN1 study on at least the following:
· Potential drawbacks for larger spectrum allocation on aspects including, SSB overhead in the time domain, access latency, etc., if a single design of 6GR SSB targeting a 3MHz bandwidth.
Performance loss when the 6GR SSB deploys in a spectrum with 3 MHz, if SSB design is not optimized for 3 MHz.

	China Telecom
	In RAN1 #123 meeting, we have the following agreement:
Agreement
If the minimum spectrum allocation is 3MHz with 15kHz SCS for 6GR,
· Opt1: Design of the common signals/channels (at least for SSB) for initial access by assuming bandwidth larger than 3MHz, which is applicable to any spectrum allocations with adjustment, if applicable
· Opt2: A single design of the common signals/channels (at least for SSB) for initial access by assuming minimum spectrum allocation as target bandwidth 3MHz, which is applicable to any spectrum allocations

We support Opt1. However, from our understanding, the minimum spectrum allocation is not determined yet, if the determined minimum spectrum allocation is not 5MHz, we may waste effort in the discussion here. So, we wonder if it’s better to say:

The basic 6GR SSB structure is designed assuming bandwidth larger than the a minimum spectrum allocation with a bandwidth 5MHz at 15KHz SCS.

	NEC
	Support

	vivo  
	Since there should be only one “minimum spectrum allocation” in the end, the “minimum” should be removed in the proposal. 
And it would be good to list the potential options to support 3MHz spectrum allocation based on input from companies so that companies can evaluate these options in next meeting.

	ETRI
	While the proposal is our preferred direction, it seems early to directly address the SSB bandwidth at this stage. We suggest first discussing whether or not to adopt the SCS-agnostic design, similar to that in NR, and a corresponding RAN1 assumption on the smallest maximum UE bandwidth. For example:
· For 6GR, adopt the SSB resource structure that is agnostic to the SCS, that is, SSB bandwidth and duration scale in proportion to the SCS.
· From SSB design perspective, RAN1 assumes that the smallest maximum UE bandwidth is no less than 5 MHz, 10 MHz, 20 MHz, … for 15 kHz, 30 kHz, 60 kHz, …, respectively.

	OPPO
	“assuming a minimum spectrum allocation with a bandwidth 5MHz at 15KHz SCS”, this sentence only restricts the upper bound of 6GR SSB bandwidth, the lower bound is still unclear. Maybe we can directly discuss how to down select between the following 2 options agreed in the last meeting.

Agreement
If the minimum spectrum allocation is 3MHz with 15kHz SCS for 6GR,
· Opt1: Design of the common signals/channels (at least for SSB) for initial access by assuming bandwidth larger than 3MHz, which is applicable to any spectrum allocations with adjustment, if applicable
· Opt2: A single design of the common signals/channels (at least for SSB) for initial access by assuming minimum spectrum allocation as target bandwidth 3MHz, which is applicable to any spectrum allocations


	MediaTek 
	We think 6G SSB should prioritize narrowband SSB structure as baseline. 
1. As agreed in RAN1 #123 and RAN #110, 3 MHz is considered to be addressed in 6G Day-1 deployment scenarios and we have showed in our tdoc R1-2600894, that to accommodate the SSB within this narrower 3 MHz bandwidth in NR, punctured SSB will have more than 4 dB PBCH performance loss.
1. Compared with wideband SSB in 5MHz, narrowband SSB can achieve comparable PBCH performance without power pooling and power boosting, while achieve 4.8 dB PBCH performance improvement with power pooling and power boosting.
Narrowband SSB can be beneficial for sparse sync raster to reduce total access latency.

	TCL
	Support.

	ZTE
	We support this proposal.
Regarding “How to support a minimum spectrum allocation of 3MHz “, it can be further discussed with potential solutions, e.g., multi-SSB operation, optimization on the PBCH mapping/punctured operation.

	Fujitsu
	Support in principle, with the understanding that it is in line with Opt1 in the previous agreement. It might be better to simply down select to Opt1 to make it clear.

	CEWiT
	We are fine with the proposal

	Ericsson
	Support

	Xiaomi
	Support 
A minimum spectrum allocation of 3MHz will not be mainstream for 6GR deployments. The design of SSB structure should not be compromised due to the needs of a few exceptional cases.

	Sharp
	Support

	Nokia1
	We are fine with the proposal

	Samsung
	We don’t support the proposal. The down-selection of the two options can be performed after a comprehensive study of the factors impacting the SSB bandwidth (e.g., especially sync raster), and minimum channel bandwidth is not only factor impacting the SSB bandwidth.  

	Panasonic
	Support

	DCM
	we support this proposal. 
However, SSB structure should take care about the performance degradation when truncation is performed for 3 MHz. 

	Lenovo 
	This proposal is not needed. we should discuss on down selection from previous option 1 , option2. Our preference is Option 1. 

	LG Electronics
	We are fine with the proposal for 6G SSB structure design assuming a minimum spectrum allocation with a bandwidth 5MHz at 15KHz SCS.

	CATT
	Support

	Fraunhofer
	We think the discussion should be about downs election from Opt1 and Opt2. We support Opt1, but prefer to keep similar wording as in agreements from previous meetings (RAN1#123 and RAN#110) note below.

	Proposal 1: 
· 6GR supports the operation (but not required to be optimized for performance) in a minimum spectrum allocation of 3MHz with a 15kHz SCS
Note: the following agreement made in RAN1#123 still holds, with the clarification that the bandwidth in Opt 1 below is assumed to be at least 5MHz with a 15kHz SCS. 
Agreement
If the minimum spectrum allocation is 3MHz with 15kHz SCS for 6GR,
· Opt1: Design of the common signals/channels (at least for SSB) for initial access by assuming bandwidth larger than 3MHz, which is applicable to any spectrum allocations with adjustment, if applicable
· Opt2: A single design of the common signals/channels (at least for SSB) for initial access by assuming minimum spectrum allocation as target bandwidth 3MHz, which is applicable to any spectrum allocations



As we understand the above proposal from RAN#110, as down selection of Opt1 should read as:

If the minimum spectrum allocation is 3MHz with 15kHz SCS for 6GR,
· Opt1: Design of the common signals/channels (at least for SSB) for initial access by assuming bandwidth larger than 35MHz, which is applicable to any spectrum allocations with adjustment, if applicable


	Nordic
	We do not support the proposal.  PBCH structure can be redesigned and such good coverage performance can be ensured.  

	Huawei, HiSilicon
	Support this proposal



Second round discussion (Open)
FL proposal: (revised)
Study the following design options considering detection/tracking performance, access latency, complexity, system overhead, BS/UE energy efficiency, etc.
· Option 1: The basic 6GR SSB structure is designed assuming a bandwidth of 3MHz with 15KHz SCS
· Option 2: The basic 6GR SSB structure is designed assuming a bandwidth of 5MHz with 15KHz SCS

FL proposal: (revised)
Study the following design options considering aspects including but not limited to spectrum allocation, detection/tracking performance, access latency, complexity, SSB system overhead in time domain, coverage target and BS/UE energy efficiency 
· Option 1: The basic 6GR SSB structure is designed assuming a bandwidth of 3MHz with 15KHz SCS
· Option 2: The basic 6GR SSB structure is designed assuming a bandwidth of 5MHz with 15KHz SCS
Companies are invited to provide comments on the above proposal. 
	Company
	Comments

	Ofinno
	Support 

	MediaTek
	OK

	CEWIT
	Support

	OPPO
	We suggest to remove “in time domain” after “SSB overhead”.

	Spreadtrum
	In principle, we support the proposal. OPPO's suggestion is effective. 

	Fraunhofer
	Support and agree with OPPO.

	Lenovo 
	According to the RAN plenary guidance, we should go with option 2. Studying both is not intended according to the plenary guidance



SSB basic structure (Open)
Companies’ views
	Company
	Views/proposals 

	Apple
	Proposal 3: 6GR AO-SSB block consists of the Primary SS, Secondary SS and PBCH channels. 
Proposal 7: Study a new AO-SSB pattern to enhance ‘one-shot’ SSB detection performance using an increased number of symbols in a SSB block. 

	CATT, CICTCI
	Proposal 9: The design targets of 6GR SSB should at least include the following considerations:
· The Coverage and reliability of the SSB should satisfy the 6GR requirements
· Energy saving should be addressed in the design of 6GR SSB
· 6GR SSB for TN and NTN should be designed in a harmonized manner

	China Telecom
	[bookmark: _Hlk219471263]Proposal 2: Study flexible SSB pattern design for 6GR to address diverse requirements, focusing on configurable periodicity and efficient management of SSB resources, and its co-design with other reference signals to optimize overall resource usage and signal reliability.
[bookmark: _Hlk219471427]Proposal 8: Study enhanced SSB physical designs focusing on time-domain flexibility and PBCH robustness.

	CMCC
	Observation 15: In NR, a UE with lower SINR may need to combine SSB blocks in 3~4 periods (i.e., 60~80 ms) to achieve the required reception performance.
Proposal 7: For the synchronization signal/channel design, study the necessity to improve the single shot detection performance and potential impact on SSB structure, if any.
Proposal 8: For the synchronization signal/channel design, study whether/how to improve the coverage of 6GR SSB by enhancing the SSB structure.

	Ericsson
	Observation 3	The PSS, SSS and PBCH are needed also in 6GR.
Proposal 2	In 6GR, the basic synchronization signal is an SSB, with PSS, SSS, and PBCH.
Observation 5	The initial access coverage in 6GR at around 7 GHz should be compared to the coverage of NR Msg3 in 5G midband.
Proposal 7	The SSB SCS is the same as the SCS of other DL channels/signals in the same band for FR2-1.

	ETRI
	Proposal 3: During 6GR initial access, UE assumes that SSB consists of PSS, SSS, and PBCH.
Proposal 4: For cases other than initial access, UE can be configured to receive SSB carrying a subset of components, with PBCH included only when needed.
· FFS: whether PSS and/or SSS can also be optional in specific scenarios
Proposal 5: For 6GR, adopt the SSB resource structure that is agnostic to the SCS, that is, SSB bandwidth and duration scale in proportion to the SCS.
Proposal 6: From SSB design perspective, RAN1 assumes that the smallest maximum UE bandwidth is no less than 5 MHz, 10 MHz, 20 MHz, … for 15 kHz, 30 kHz, 60 kHz, …, respectively.
Proposal 8: Study the frequency domain SSB structure by taking Alternative 2, i.e., dual SSB patterns with PSS/SSS aligned at different frequency edges (Figure 4).
· FFS: location of PSS and SSS symbols
· FFS: number of guard tones for PSS and SSS considering both main and low-power receiver operations
· FFS: whether to support PSS power boost
[image: ]
Proposal 9: Study time-domain expansion of SSB resources to enable one-shot detection, focusing on the following approaches:
· Approach 1: Increase the number of symbols allocated to a single SSB.
· Approach 2: Employ SSB repetition within one period while keeping the number of symbols per SSB limited.

	Fujitsu
	Proposal 1: For 6GR, do not support different SCS between 6GR sync signals and other channels/signals (except PRACH) for FR2-1. 

	Google
	Proposal 2: Support the configuration of NCD SSBs without PBCH for efficient neighbouring cell measurement.

	Honor
	Proposal 1: Use SSB of 5G NR as the starting point of 6GR.

	Interdigital
	Proposal 4: Support for fully synchronous network deployment for 6GR, including synchronization between cells in different frequency for both FDD and TDD networks.
Proposal 5: Support SS time index to identify different beams of a cell and identify symbol and slots within a half radio frame. Further study SS time index signaling methods, including SS time index indication by L1 sequences (e.g., PBCH DMRS) and/or via higher layer (e.g., system information) payload.
Proposal 8: Study on decoupling of PBCH and SS to enable light-weight SS without PBCH including identification of use cases for SS without PBCH.

	ITL
	Proposal 7: The PBCH design should support frequency-domain scalability to maximize coding gain and resource utilization when the operating bandwidth exceeds the minimum allocation.

	KT
	Proposal 1: For 6G, the Primary Synchronization Signal (PSS) shall be designed to exhibit lower UE-side detection complexity compared to NR, in order to suppress the increase in initial cell search complexity resulting from extended synchronization signal periodicities and wider frequency search ranges.
Proposal 2: For 6G, the study shall evaluate methods to reduce PSS detection complexity, including but not limited to:
· introducing broader GSCN, 
· reducing the PSS signal space,
· transmitting the PSS in a format receivable by the low‑power receiver (LPR), and 
· introducing auxiliary signaling that provides information on the possible time–frequency location of the PSS.
Proposal 3: For 6G, the study shall evaluate mechanisms whereby the synchronization signal framework supports reduced UE access delay by providing early indications of key operational configurations required for initial access.
Proposal 4. Study method to ensure reliable reception of synchronization signals and channels across scalable device types and diverse operating bandwidths.

	LGE
	Proposal #1: Study and develop a scalable synchronization signal and PBCH design framework for 6GR, based on a common baseline structure that can be reused across service types, frequency ranges, and deployment scenarios, with limited and well‑defined adaptation mechanisms to address different coverage, bandwidth, and energy efficiency requirements.
Proposal #3: Study synchronization signal and PBCH designs for 6GR that
· Support different target coverage requirements associated with service type, frequency band, and deployment scenario,
· Allow coverage enhancement through scalable mechanisms such as beam configuration and/or repetition, and
· Assess whether a single common design can sufficiently address both TN and NTN requirements, or whether limited scenario‑specific adaptation is necessary.
Proposal #4: Study a common design for PSS/SSS/PBCH applicable across frequency bands, with the possibility of frequency-band-dependent modification to address different requirements, including energy efficiency, normal device type/low-tier device type support, TN/NTN operation, and available bandwidth.
Observation 1: While 6GR synchronization signal and PBCH should provide NR‑comparable coverage with a similar baseline resource usage, longer transmission periodicities for energy efficiency increase the need for robust one‑shot detection. Always transmitting full PBCH data together with PSS/SSS, as in NR, may be energy‑inefficient, and re‑allocating resources toward PSS/SSS and conveying SSB index via PBCH DM‑RS alone may offer improved detection robustness and energy efficiency.
Proposal #5: Study synchronization signal and PBCH structures for 6GR that
· Maintain at least NR‑comparable baseline resource usage for coverage,
· Improve one‑shot detection performance under longer transmission periodicities,
· Allow flexible time‑frequency multiplexing (e.g., TDM‑based structures) of PSS, SSS, and PBCH,
· Enable energy‑efficient transmission by separating PBCH data from essential synchronization and SSB index information, and
· Support scalable resource allocation for enhanced coverage scenarios such as 6G IoT services.

	MTK
	Observation 4:  Coverage enhancement on SSB for the 6G system is necessary.

	NEC
	Proposal 2: For the time domain structure of SSB, the following two options can be considered for 6GR
· Option 1: The number of symbols occupied by one SSB is same as NR, i.e., 4 symbols;
· Option 2: The number of symbols occupied by one SSB is larger as NR, e.g., a whole slot with 14 symbols;
· In each option, PSS should be placed at the very beginning of the block, and SSS should be evenly distributed among PBCHs with a certain distance away from PSS.
· Note: the study may need to consider detection/tracking performance, coverage target, and the coexistence with other transmission, etc.
Proposal 8: For 6GR initial access design targets for diverse device types, which channels or signals and whether their related configurations can be common or dedicated for each type of devices needs to be further studied.
· The channels /signals/procedures during initial access stage need to be considered are SSB, SIB1, OSI, paging, random access, etc.
Proposal 9: The following two options can be considered for 6GR SIB1:
· Option 1: Designing two separate SIB1 for two types of UEs, i.e., EMBB and IOT UE/device, and each of them applied to a single type of UEs, respectively;
· Option 2: One common SIB1 for both two types plus an additional dedicated SIB1 for only one of the two types (e.g., for EMBB specific configuration).
· FFS: How to indicate the time/frequency resource for the PDCCH monitoring which is used for SIB1 scheduling.
Proposal 11: RAN1 can study how to ensure the PDCCH/PDSCH for SIB1 to be adjacent and right after the corresponding SSB transmission within one SSB periodicity.

	Nokia
	Proposal 15: 	For frequency ranges using 120kHz SCS (i.e. FR2-1, and potentially the upper part of the around 15GHz range), 240kHz SCS SS/PBCH should be supported for 6GR to enable smaller time domain footprint of SS/PBCH transmissions providing higher cell spectral efficiency.

	NTT DOCOMO
	Proposal 3: 
· Study specification support of enhanced cell selection/cell search procedure
· E.g., UE always assumes SSB related information can be obtained via USIM (i.e., UE always does cell selection procedure even just after powered on)
· E.g., Based on typical deployment, high priority raster position / bandwidth for searching can be pre-defined or pre-configured (e.g., via USIM).
Observation 6: 
· Considering a unified design for always‑on and on‑demand SSB transmission,
· a single SSB unit with the minimum set of PSS/SSS/PBCH offers flexibility to adjust resources as needed. 
· However, supporting symbol‑level repetition within the SSB structure is less suitable as repeated symbols may introduce unnecessary resource overhead.

	OPPO
	[bookmark: _Toc220082180]Proposal 10: 6GR SSB should occupy continuous OFDM symbols, FFS whether PBCH and PSS/SSS are fully TDM or can be partially FDM.
[bookmark: _Hlk220078627][bookmark: _Toc220082159]Observation 5: Within the evaluated PBCH BW ranges, i.e., [12 RBs, 15 RBs] and [16 RBs, 20 RBs], number of RBs is the dominant factor of PBCH performance, increasing same number of RBs in time or frequency domain can achieve similar performance gain.
[bookmark: _Toc220082181]Proposal 11: For evaluation of candidate 6GR SSB structure the followings should be considered:
· Consider parameters in Table 5 of R1-2600198 as link level simulation assumption.
· Baseline: 5G SSB structure;
· Candidate PSS/SSS length:127;
· Number of OFDM symbol for PSS&SSS: <=2;
· Candidate PBCH BW: [12 RBs, 15 RBs] and [16 RBs, 20 RBs];
· PBCH payload size: <=56 bits including CRC;
· Number of OFDM symbols for SSB: 4,5,6;
· Performance metric: time/frequency sync accuracy, PBCH decoding performance.

	Philips
	Proposal 12: 6GR should study to exploit the energy saving benefits from transmitting synchronization signals, channels and performing related procedures in a non-uniform way.
Proposal 5: 6GR should study the feasibility of supporting a lightweight synchronization signals for initial access.
Proposal 6: 6GR should further study the transmission of other signals and channels in relation to transmissions of Synchronization Signals and Physical Broadcast Channel Block (SSB).

	Qualcomm
	[bookmark: p10]Proposal 13: Study multi-frequency hypothesis for PBCH to increase sync raster spacing
[bookmark: p17]Proposal 14: Study the need for SSB structure facilitating multi-port MIMO channel measurement

	Quectel
	Proposal 2: 
· Introduce simplified SSB structures for measurement and/or other non-initial access scenarios. 

	Samsung
	Proposal 8: RAN1 shall clarify the coverage target of sync signal from the following two options:
· Coverage target 1: 6GR sync signal achieves similar coverage as NR sync signal with one-shot detection.
· Coverage target 2: 6GR sync signal achieves similar coverage as NR sync signal with soft combining within the sync signal periodicity.
Proposal 10: Evaluation shall be performed to determine key aspects that may lead to different coverage between 7GHz and NR mid-band and, if needed, for potential mechanisms to align the coverage.
Proposal 11: Study multiple sync signal structures for different use cases (e.g., PCell vs SCell, NES mode vs non-NES mode, always-on vs on-demand).

	Sharp
	Proposal 5: RAN1 should study the feasibility, benefits, and design implications of extending the SSB symbol length beyond the NR four‑symbol structure, focusing on improvements in one‑shot SSB detection probability, and support for mTRP-aware initial access.

	Sony
	Observation 2: In 5G NR, the SSB structure is always identical (e.g., occupying 20 RBs) regardless of the frequency range operation.
Proposal 3: RAN1 to study the SSB design for different frequency ranges.

	Spreadtrum
	Proposal 2: In order to meet the coverage target, the following aspects can be studied and evaluated.
· Increasing the number of SSB index (i.e., narrower beam)
· SSB repetition in time domain
· Reduced PBCH payload 
· New SSB structure compared with NR
Proposal 4: A single unified SSB structure design needs to be defined to meet all the supported deployment scenarios:
· Single and multiple cells/carriers/TRPs/beam(s)
· Frequency ranges
· TN and NTN
Proposal 10: NR SSB design philosophy should be inherited to 6GR SSB.
Proposal 12: The detail SSB structure (including number of RB, number of symbols and multiplexing of SS and PBCH) need to be further studied and evaluated with the following aspects.
· Focused on eMBB UE
· Coverage target
· Target Detection/tracking performance
· Latency
· Complexity
· PBCH payload size
· Energy saving
· Others

	TCL
	Proposal 6: Support a two-stage SSB design to enable enhanced features for higher-capability UEs while maintaining a common SSB structure for all devices.
Observation 2: A two-stage SSB design is consistent with the common SSB design principle, as it maintains a unified baseline for all UEs while allowing additional part for higher-capability UEs.
Proposal 7: Support decoupling of PSS/SSS and PBCH within the SSB, allowing flexible transmission of synchronization signals and system information to reduce unnecessary always-on overhead.

	vivo
	Proposal 2: Study following candidate SSB structure options for 6GR and prioritize option1a/1b/1c:
· Option1a: 20RB design with legacy RE mapping.
· Option 1b: 20RB design with frequency domain repetition.
· Option 1c: 20RB design with new coded bits mapping to ensure best PBCH reception performance in both 3MHz spectrum allocation and >3MHz spectrum allocation cases.
· Option 2a: 12RB design w/ legacy 4 symbols.
· Option 2b: 12RB design w/ expend to X (e.g. X=6) symbols.
Observation 5: For 6GR, DL DFT-s-OFDM, if supported, may have impact on SSB structure design.

	Xiaomi
	Observation 6: There are motivations to improve SSB performance for 6GR. 
Observation 7: Compared to changing NR SSB structure, SSB performance can be achieved by simple and flexible solutions such as SSB repetition. 
Proposal 9: NR SSB structure should be kept for 6GR. 



Discussion
First round discussion (Closed)
FL proposal 1: (obsolete) At least periodic synchronization signals and broadcast channels are supported for 6GR initial access.
· The basic unit of periodic synchronization signals and broadcast channel consist of primary synchronization signal(s), secondary synchronization signal(s) and physical broadcast channel(s)

FL proposal 1: (Revised)
At least periodic SSB are supported for 6GR initial access
· The basic unit of periodic SSB consists of primary synchronization signal(s), secondary synchronization signal(s) and physical broadcast channel(s)

Companies are invited to provide comments on the above proposal. 
	Company
	Comments

	Google
	Support. But perhaps we don’t need to mention “periodic” so that this proposal can be more general at this stage. 

	Spreadtrum
	In order to express more clearly and concisely, we suggest to modified the proposal as follow:
FL proposal 1: At least periodic synchronization signals and broadcast channels are supported for 6GR initial access.
· The basic unit of periodic 6GR SSB structure synchronization signals and broadcast channel consists of primary synchronization signal(s), secondary synchronization signal(s) and physical broadcast channel(s)

	CMCC
	Our reading of this proposal seems include two things, one is that 6GR synchronization signal and broadcast channel is periodic, the other is the 6GR synchronization signal and broadcast channel basic unit. 
We think that the proposal should focus on the basic unit (SSB basic structure), and we are fine with the sub-bullet.
Regarding the main bullet, it may rely on other aspects, e.g., whether the synchronization signal is always-on, or on-demand triggered, and the corresponding applicable scenarios, on standalone cell, non-standalone cell, etc. So prefer to decouple it on the basic structure discussion.

	China Telecom
	Since in the previous proposal, we already use the term “6GR SSB”, we wonder what’s the relationship between the sub-bullet and SSB?

	NEC
	Agree with CMCC to decouple whether the SSB transmission is “periodic” and the SSB structure.

	vivo  
	Fine with the proposal in principle. However, “periodic” should be removed given that SSB could also be on demand triggered.

	MediaTek
	We are generally fine with the proposal, but we suggest clarifying that the PBCH can be standalone without DMRS by adding "FFS: whether DMRS is needed for PBCH."

	TCL
	We share the view with CMCC to decouple the discussion of “periodic” and the basic unit of the SSB structure. We are fine with the sub-bullet by delete the wording “periodic” .

	ZTE
	We are in general fine with the intention if the basic unit is more defined from the perspective of resource allocation. But for other details, e.g., including whether each “unit” can be treated independently or joint can be further discussed later.

	Fujitsu
	It might be good to also use the term ‘6GR SSB’ in this proposal for convenience of discussion.

	CEWiT
	In general, fine with the direction of the proposal. For more clarity following is suggested
FL proposal 1: At least periodic synchronization signals and broadcast channels are supported for 6GR initial access.
· The basic unit of periodic synchronization signals and broadcast channel consist of primary synchronization signal(s), secondary synchronization signal(s) and physical broadcast channel(s)


	Quectel
	Generally agreed. To be more clearly, we suggest modify the proposal as the following:
FL proposal 1: At least periodic synchronization signals and broadcast channels are supported for 6GR initial access.
· The basic unit of periodic synchronization signals and broadcast channel consist of primary synchronization signal(s), secondary synchronization signal(s) and physical broadcast channel(s)
· FFS if synchronization signals and broadcast channel are on demanded.

	Ericsson
	Support

	Xiaomi
	We think the terminology ‘SSB’ in NR can be reused, and it has already been used in other proposals. So, we suggest changing ‘synchronization signals and broadcast channels’ in the proposal to ‘synchronization signal and PBCH block (SSB)’. 

	Sharp
	Support

	Nokia1
	We are fine with the  proposals with the note that we should not close the door for other types of structures used for synchronization. E.g. OD-SS/RS could be further considered. Thus we could modify the sub-bullet as follows:
· “The One type of basic unit of periodic synchronization signals and broadcast channel consist”
Then a side note that it might be good at some point to be clear what we mean by initial access e.g. in relation to initial cell selection.

	IMU
	Seems generally okay. However, does periodic mean, always on SSB signals. In OD-SSB signals, PBCH may be decoupled from the SSB, therefore we suggest adding at least for always on basic structure.

	Samsung
	We believe the intention of the discussion is for similar concept of “CD-SSB” in 5G, which should be clarified as “SSB for initial cell search” instead of “SSB for initial access” (the later concept would include much more scope). Based on that, we have the following suggestions for change: 
FL proposal 1: At least periodic synchronization signals and broadcast channels are supported for 6GR initial access initial cell selection.
· The basic unit of periodic synchronization signals and broadcast channel for 6GR initial cell selection consist of primary synchronization signal(s), secondary synchronization signal(s) and physical broadcast channel(s)


	Panasonic
	We agree to remove “periodic” and support how the proposal is structured.

	DCM 
	We are fine with the proposal. 

	Lenovo
	The definition of SSB structure should also include clustering of channels/signals.

At least periodic synchronization signals and broadcast channels are supported for 6GR initial access.
· The basic unit of periodic synchronization signals and broadcast channel consist of primary synchronization signal(s), secondary synchronization signal(s) and physical broadcast channel(s)
· FFS: basic unit of synchronization signal in cluster definition 


	CATT
	We prefer to use the terminology of SSB in the proposal, since 6G SSB terminology had been used in previous sections. The updated proposal as follows,
Updated FL proposal 1: At least periodic 6GR SSB synchronization signals and broadcast channels are supported for 6GR initial access.
The basic unit of periodic 6GR SSB synchronization signals and broadcast channel consist of primary synchronization signal(s), secondary synchronization signal(s) and physical broadcast channel(s)

	Huawei, HiSilicon
	Fine with proposal, since physical broadcast channel(s) is general to include the DMRS, if necessary

	Apple
	Geneally ok. 

	Interdigital
	Periodic synchronization signals might be appropriate to support, the transmission of broadcast channels should be formulated from the UE side, where it’s the periodic monitoring of PDCCH scheduling broadcast channels.
Also we agree with other companies, for the “basic unit” there doesn’t seem to be good motivation whether different signals and channels need to be bundled as a singular unit. We could focus on set of signals, channels that we will define this periodicity with. So the entire sub-bullet doesn’t seem necessarily.
FL proposal 1: At least periodic primary and secondary synchronization signals and periodic physical broadcast channels are supported for 6GR initial access.
· The basic unit of periodic synchronization signals and broadcast channel consist of primary synchronization signal(s), secondary synchronization signal(s) and physical broadcast channel(s)
Alternatively, since we have a separate section for PBCH in 3.3, maybe it is ok to focus on PSS and SSS in this section.
FL proposal 1: At least periodic primary and secondary synchronization signals and broadcast channels are supported for 6GR initial access.
The basic unit of periodic synchronization signals and broadcast channel consist of primary synchronization signal(s), secondary synchronization signal(s) and physical broadcast channel(s)



FL proposal 2: (obsolete)Study at least the following 6GR synchronization signals and broadcast channels designs 
· Basic SSB structure with increased T/F resources comparable to NR
· SSB repetition within one SSB period
· Extending the number of SSB beams
· Potential combining within one SSB period and across SSB period(s)
Note: In the study, the impact on UE/BS complexity, BS/UE power consumption and system overhead should also be considered. 
Note: The coverage of 6GR synchronization signals and broadcast channels at around 7 GHz should be same as NR Msg3 in 5G midband.

FL proposal 2: (Revised) 
Study at least the following 6GR SSB designs 
· Basic SSB structure with increased T/F resources comparable to NR
· SSB repetition within one SSB period
· Extending the number of SSB beams
Note: In the study, the potential combining within one SSB period and across SSB period(s) should be clarified. 
Note: In the study, the impact on UE/BS complexity, BS/UE power consumption and system overhead should also be considered. 
Note: The coverage of 6GR synchronization signals and broadcast channels at around 7 GHz should be same as NR Msg3 in 5G midband.

Companies are invited to provide comments on the above proposal. 
	Company
	Comments

	Google
	We support using the NR SSB structure as a baseline. We see merit in studying SSB repetition within a period to enhance coverage and one-shot detection probability. However, we are cautious about drastically increasing the number of symbols per SSB instance, as this would increase the baseline complexity for all UEs regardless of their channel conditions.

	Spreadtrum
	For the second note in the proposal, NR Msg3 in 5G midband is the bottleneck channel during initial access/random access. We think the coverage of 6GR synchronization signals and broadcast channels should better than the bottleneck channel during initial access/random access.
In addition, we think the following note should be added.
“Note: Combinations of above bullets are not excluded.”

	Tejas
	Support the proposal.

	OPPO
	We suggest to discuss this proposal after conclusion on coverage evaluation is made, it is unclear so far whether coverage enhancement for 6GR SSB w.r.t. 5G SSB is needed or not, and if needed, how much enhancement should be pursued.

	TCL
	For the first sub-bullet, we support to study the basic SSB structure, while do not recommend the presumption that “with increased T/F resources comparable to NR”, since the SSB structure resources may increase, maintain, or decrease than NR, depending on the objectives (coverage, detection probability, energy consumption, implementation complexity, cost constraints, etc.). We can not assume the T/F resource must be larger than NR without any discussion or evaluation.
In addition, as we comments in FL proposal 1, we support to decouple the discussion of “periodic” and the basic unit of the SSB structure. So we suggest to add a sub-bullet to discuss the triggering method of the SSB, e.g., on demand or periodic.
In all, we suggest to modified the proposal as follow:
FL proposal 2: Study at least the following 6GR synchronization signals and broadcast channels designs 
· Basic SSB structure with increased T/F resources comparable to NR
· SSB repetition within one SSB period
· Extending the number of SSB beams
· Potential combining within one SSB period and across SSB period(s)
· Triggering method
Note: In the study, the impact on UE/BS complexity, BS/UE power consumption and system overhead should also be considered. 
Note: The coverage of 6GR synchronization signals and broadcast channels at around 7 GHz should be same as NR Msg3 in 5G midband.

	CEWiT
	We have concerns regarding increasing the number of T resources for 6GR sync signal, as it decreases gNB sleep time and prevent reuse of NR-SSB from MRSS perspective. Both increases gNB energy consumption.
We are fine with other bullets.

	Ericsson
	Support

	Sharp
	OK to study

	Nokia1
	In principle fine, though would like to modify the second sub-bullet as follows:
· “SSB rRepetition of 6GR synchronization signals and broadcast channels within one SSB period”
I.e. if we have a clustered SS/broadcast transmissions, all transmission might not need to be identical depending e.g. on the density and overhead.
For time being we could omit the note for the coverage. 

	IMU
	Support the proposal

	Lenovo 
	The study should ensure that the SSB design can be design such that it can be adaptable for NES. What is the 6GR SSB period definition? And how to support the clustered SSB transmission is missing.  
FL proposal 2: Study at least the following 6GR synchronization signals and broadcast channels designs 
· Basic SSB structure with increased T/F resources comparable to NR
· SSB repetition within one SSB period, Clustered SSB burst repetition
· Extending the number of SSB beams
· Potential combining within one SSB period and across SSB period(s)
Note: In the study, the impact on UE/BS complexity, BS/UE power consumption, Adaptable for NES and system overhead should also be considered. 
Note: The coverage of 6GR synchronization signals and broadcast channels at around 7 GHz should be same as NR Msg3 in 5G midband.



	LG Electronics
	We are fine with the proposal. 
For one shot detection performance enhancement and/or DL coverage enhancement, the resource for SSB needs to be increased. Also, SSB repetition needs to be considered. 
But, the 2nd note seems ambiguous. The coverage analysis of NR msg3 in 5G midband and the coverage of SSB/Broadcast channel needs to be investigated independently because one is for UL and the other one is for DL.  Instead, if the coverage of NR SSB/Broadcast channel in midband and of 6GR sync/broadcast channel at around the 7GHz seems reasonable.  

	CATT
	This proposal only considers the impact of 7GHz coverage issue on 6GR SSB structure design.
However, SSB periodicity has greater impact on the 6GR SSB structure, i.e., one-shot SSB may be introduced to solve the issue of SSB detection latency and complexity due to larger SSB periodicity.
Hence, we prefer to hold on this proposal until the SSB periodicity is determined.
And SSB periodicity should be discussed first and has higher priority.

	Huawei, HiSilicon
	Fine with the proposal

	Apple 
	We support further study of the first three bullets. However, the fourth bullet is unclear, as it pertains solely to UE implementation and is transparent to the 3GPP specifications. We therefore suggest removing it unless a clear impact on the specifications can be identified.

	Interdigital
	We suggest clarifying the first sub-bullet.
The increased T/F resources is one thing, but for a single transmission instance to be comparable to NR would not be compatible with increased T/F resources. If we understood correctly, the increased T/F resource for a single transmission instance, and overall performance to be comparable to NR, which could be separated out.
Additionally, there doesn’t seem to be reason to bundle SS and PBCH together as in 5G. 
FL proposal 2: Study at least the following 6GR synchronization signals and broadcast channels designs 
· Basic SSB structure SS and PBCH with increased T/F resources comparable to NR for a single transmission instance
· SS and PBCH SSB repetition within one SSB each period
· Extending the number of SSB beams
· Potential combining within one SSB period and across SSB period(s)
Comparable overall detection/decoding performance as NR



FL proposal 3: The SSB SCS is the same as the SCS of other DL channels/signals in the same band for FR2-1.
Companies are invited to provide comments on the above proposal. 
	Company
	Comments

	Google
	Support 

	Spreadtrum
	Support

	Tejas
	Support

	ETRI
	Support

	OPPO
	OK

	TCL
	Support.

	CEWiT
	Support

	Ericsson
	Support

	Nokia1
	Do not support. We think that beam forming needs to be supported at FR2-1, with a reasonable overhead. Thus, it maybe premature to preclude the use of 240kHz at FR2-1.

	Lenovo
	Ok

	LG Electronics
	Support

	CATT
	Support

	Fraunhofer 
	Support

	Huawei, HiSilicon
	Support


Second round discussion (Open)
FL proposal 1: (Revised)
At least periodic SSB are supported for 6GR initial access
· The basic unit of periodic SSB consists of primary synchronization signal(s), secondary synchronization signal(s) and physical broadcast channel(s)
Companies are invited to provide comments on the above proposal. 
	Company
	Comments

	Ofinno
	The current proposal may be interpreted that all SSB must include PBCH in 6GR. We feel that it is worthwhile to consider some cases where SSB may not contain PBCH (e.g., for OD-SSB). So we suggest the following note: 
Note: This does not preclude discussion on other SSB structures (e.g., OD-SSB).   

	Fujitsu
	Just for understanding, with this proposal, whether PBCH DMRS is also a part of periodic SSB?

	MediaTek
	We are generally fine with the proposal, but we suggest clarifying that the PBCH can be standalone without DMRS by adding:
"FFS: whether DMRS is needed for PBCH."

	CEWiT
	Fine with the proposal

	OPPO
	OK

	Lenovo 
	No, we should further discuss the basic unit of SSB with respect to the cluster based transmission. When all SSBs within a cluster contains PSS; SSS and PBCH or some of the SSBs within a cluster contain only PSS; SSS and rest of the SSBs in a cluster contain PSS; SSS and PBCH as shown in below Figure. 

[image: ] 

	Spreadtrum
	Support.



FL proposal 2: (Revised) 
Study at least the following 6GR SSB designs 
· Basic SSB structure with increased T/F resources comparable to NR
· SSB repetition within one SSB period
· Extending the number of SSB beams
Note: In the study, the potential combining within one SSB period and across SSB period(s) should be clarified. 
Note: In the study, the impact on UE/BS complexity, BS/UE power consumption and system overhead should also be considered. 
Note: The coverage of 6GR synchronization signals and broadcast channels at around 7 GHz should be same as NR Msg3 in 5G midband.
Companies are invited to provide comments on the above proposal. 
	Company
	Comments

	Ofinno
	In our understanding SSB repetition is similar/related to SSB cluserting. As such, we would prefer to change the second sub-bullet to say “SSB repetition/clustering within one SSB period”. As RAN1 already agreed to study clustering in the EE agenda we prefer to keep the wording aligned. 
Agreement
Study and evaluate NW energy savings and the impact on UE performance and user experience with respect to 20ms and longer periodicities of sync signal(s) at least for initial access with the following consideration, but not limited to:
BS assumptions:
· Cell-common signaling (e.g., sync signal(s), broadcast PDCCH, SIB-1, SIB, paging, PRACH), e.g.,
· Clustered provisioning of different cell-common signaling,
· On-demand provisioning of different cell-common signaling,
· UE-specific signaling (for low, light, medium loads), e.g.,
· Clustered provisioning with cell-common signaling,
· Unclustered provisioning with cell-common signaling,


	Lenovo 
	It is not clear what is the definition of period in the second bullet. We would like to perform SSB burst repetition within one SSB cluster. 
· SSB repetition within one SSB cluster


	Spreadtrum
	

	
	

	
	

	
	



FL proposal 3: The SSB SCS is the same as the SCS of other DL channels/signals in the same band for FR2-1.
Companies are invited to provide comments on the above proposal. 
	Company
	Comments

	Lenovo 
	ok

	Spreadtrum
	Support.

	
	




SSB periodicity (Hold on)
Companies’ views
	Company
	Views/proposals 

	Apple
	Observation 1: The NES gain increases with larger SSB periodicity but the gain diminishes as traffic load continues to rise.
Observation 2: The overall NES gain is significantly lower under the Category 2 BS power model compared to the Category 1 model.
Observation 3: For the CAT2 BS reference model and light load case, extending SSB periodicity beyond 40ms to 80ms and 160ms yields ~ 5% and ~ 8% additional NES gain 
Observation 4: Cell search complexity increases linearly with SSB periodicity (e.g. 4x higher complexity for 80ms compared to 20ms).

	ASUSTeK
	Observation 1: If default periodicity is not defined for signal for synchronization acquisition, robustness and coverage need to be taken care.  
Observation 2: If longer default periodicity is defined for signal for synchronization acquisition, reducing the burden of UE initial search needs to be considered. 
Proposal 1: RAN1 further study the following two alternatives for default periodicity of signal for synchronization acquisition:
1. Default periodicity is not defined in the standard
2. Default periodicity longer than 20 ms, e.g. 80 ms or 160 ms is defined in the standard

	AT&T
	Proposal 2: 
· The largest SSB periodicities should be the mandatory ones and for which the system and all associated performance requirements and test cases are designed while more relaxed configurations, like temporary bursts or on-demand system information, are additional features for enhanced performance

	CATT, CICTCI
	Observation 6: Compared with the 20ms periodicity of the legacy 5G NR SSB, the energy saving gain of 80ms periodicity of 6GR SSB for a zero-load cell is as high as 77%, and that of the 160ms periodicity of 6GR SSB can reach 87%.
Observation 7: Compared with the 80ms periodicity of 6GR SSB, the energy saving gain of the 160ms periodicity of 6GR SSB for a zero-load cell is over 45%.
Proposal 15: For the purpose of energy saving, the periodicity of the SSB for initial cell selection for 6GR should be extended, such as from 20ms to 80ms or 160ms. 
Observation 8: For cell-edge UEs requiring multiple SSB shots for PBCH decoding in 5G NR, an 80 ms SSB periodicity in 6GR can achieve the same initial cell selection delay as a 20 ms SSB periodicity in 5G NR, provided that decoding can be completed within one SSB burst set.
Proposal 16: In order to reduce the cell search complexity and latency due to sparse SSB, the solution of increasing the detection probability of SSB in one period of SSB burst set for initial cell selection should be studied, i.e., the UE can detect the PSS/SSS and decode the PBCH successfully within only one period of SSB burst set.
Observation 9: If a sparser synchronization raster is introduced, the cell search complexity and latency can be further reduced for sparse SSB transmission.
Observation 10: The two proposed solutions as follows can reduce the cell search complexity and latency due to sparse SSB, as well as help reduce UE power consumption for sparse SSB detection.
· The first solution is increasing the detection probability of SSB in one SSB period for initial cell selection.
· The second solution is a sparse synchronization raster. 
Proposal 17: To increase the detection probability of SSB in one period of SSB burst set for initial cell selection, SSB repetition within one SSB period, PBCH repetition within one SSB, or PBCH with a lower coding rate, i.e., one-shot SSB scheme should be studied for TN and NTN in 6GR .
Observation 11: It is beneficial for the base station to flexibly adjust the periodicity of 6GR SSB transmission for initial cell selection based on traffic load and delay requirements, in order to maintain a balance between network energy saving and the delay of initial cell selection.

	CEWiT
	Observation 3: Following observations are made regarding increasing the transmission periodicity of synchronization signal 
· Critical and efficient enhancement to improve sleep/inactivity time of gNB and energy saving associated with other energy saving schemes
· Impact to legacy users and deployments should not restrict the implementation in 6GR
· Larger default periodicity should be a basic feature applicable for all use cases and device types
· Device type/use case specific initial access should be introduced to address the latency issue, in case of latency critical applications
· Enhancements for better detection of synch signals should be introduced
Proposal 3: Study at least the following enhancements for synchronization signals and associated procedures 
· Transmission of synchronization signal with higher default periodicity (>20 ms) 
· OD-synchronization signals
· For latency critical use cases 
· OD-SS occasions enabled/disabled by the gNB according to the requirement
· Transmission of discovery reference signal (DRS) 
· For activating OD-SS occasions
· To indicate presence of cell in the raster
· Beam based periodicity for OD-synchronization signals
· One shot transmission with Synch signal repetitions within one instance of longer periodicity

	China Telecom
	[bookmark: _Hlk219471379]Observation 2: Extending the default SSB periodicity can contribute to network energy saving but introduces a trade-off with UE-side performance, including initial search latency and connected-mode procedures.
Proposal 5: Study adaptive SSB transmission strategies for 6G NR, focusing on state-differentiated operation to balance energy saving and performance.

	CMCC
	Observation 6: 6GR BS consumes much larger power than NR BS, assuming the same SSB periodicity and number of SSB beams.
Observation 7: With the increase of SSB periodicity, the BS power significantly reduces. Assuming 8 SSB beams are transmitted, when compared to SSB periodicity of 20 ms, the NES gain of Cat. 1 BS is 33%, 50%, 67% for SSB periodicity of 40 ms, 80 ms, and 160 ms, respectively; the NES gain of Cat. 2 BS is 27%, 37%, 40% for SSB periodicity of 40 ms, 80 ms, and 160 ms, respectively.
Observation 8: By extending the SSB periodicity to larger than 40 ms, considering 8 SSB beams, the BS power in 7 GHz is reduced to be comparable to NR BS power in 4 GHz.
Proposal 4: For the synchronization signal/channel design, RAN1 should study the extension of always-on SSB periodicity. Candidate values such as 40 ms, 80 ms, and 160 ms, can be further investigated considering network energy saving gain, UE implementation complexity, etc.

	CSCN
	Proposal 4: The existing SSB periodicities already supported in NR should be retained for 6GR, while the introduction of longer periodicities should be considered.
· At least the 160ms SSB periodicity currently supported in NR should be adopted as the default periodicity during initial access in 6GR.
· The maximum configurable SSB periodicity shall be extended beyond 160ms in 6GR.

	Ericsson 
	Observation 6 	A cell-defining (CD-)SSB is designed to fulfil the requirements in idle mode and for initial cell search.
Proposal 8	6GR is designed assuming a CD-SSB periodicity of 160 ms.
Observation 7	Cell reselection performance is adequate with 160 ms CD-SSB periodicity, since cell reselection works with a I-DRX cycle of 1.28 s.
Observation 8	If SBFD is supported in 6G, SSBs can be transmitted in the DL subbands in mixed symbols/slots.

	ETRI
	Proposal 1: Support a default SSB periodicity larger than 20 ms for 6GR initial access, with the study starting from 160 ms.
Proposal 2: Study sparse sync raster design for 6GR initial access to manage UE frequency search complexity and latency under longer SSB default periodicity.

	Fraunhofer IIS, Fraunhofer HHI
	[bookmark: _Toc205977469]Proposal 7: Re-design initial cell search based on signals sparse in time to enable better network energy efficiency.

	Fujitsu
	Proposal 2: For 6GR, support default SS periodicity as 160ms for network energy saving and TN/NTN unified design.
· Define more candidate time positions for SS transmission than NR to support SS beam repetition within a period so that cell search latency and UE power consumption can be reduced.
· For SS beam repetition within a period, consider both cyclic repetition and grouped repetition.

	Futurewei
	[bookmark: _Ref216446173]Observation 12: Unlike 5G NR, 6GR has no backward compatibility constraint on the support of replacing frequent SSB/SIB1 transmissions with infrequent periodic transmissions for any SSB type (CD-SSB and NCD-SSB) which can improve network energy saving by up to 84.8%.
[bookmark: _Ref216446178]Observation 13: Sync raster sparsity can help mitigate longer Sync signal (+PBCH) periodicity impact on UE cell search complexity, but Sync raster sparsity may require coordination with RAN4 and/or RAN2.

	Google
	Observation 1: The NES benefit of extending SSB periodicity is questionable and implementation-dependent, where the gain is negligible for baseline base stations and diminishes rapidly with increasing traffic load for advanced base stations. 
Observation 2: Extending SSB periodicity degrades UE performance by increasing cell search latency, requiring larger sample buffers, and compromising the timeliness of radio link monitoring and handover triggering.
Proposal 1: 6G should retain the legacy SSB periodicity as the baseline for initial access to ensure robust UE performance and manageable complexity.

	Honor
	Proposal 4: Periodicity and SSB index of always-on SSBs contained within the SSB itself should be considered in 6GR.

	Huawei, HiSilicon
	Observation 14: From coverage perspective, an extended periodicity for 6GR common signals/channels during initial access/random access is beneficial. 
Observation 15: Increasing the periodicity of always-on common signals to 160ms in combination with clustered transmission provides NES gains of 23% and 17% for CAT1 and CAT2+ BSs, respectively, while maintaining coverage performance.
Proposal 18: Study an extended periodicity of 160ms for common always-on signals with clustered transmissions for initial access under TN.
Observation 16: Compared to 5G NR UE, extending periodicity of common signals will increase the UE latency/memory/computational complexity/power consumption in the cell search, which requires further study on the solutions.
Observation 17: Extending SSB periodicity to 160ms with clustered transmission leads to un-even distribution of the synchronization opportunities in time domain, which in turn can impact the synchronization performance of the UE in connected state due to the lack of any synchronization signals between two clusters of common signals which can degrade the PDSCH reception performance.
Observation 18: Extending SSB periodicity to 160ms with clustered transmission leads to un-even distribution of the measurement opportunities in time domain, which in turn can impact mobility management, e.g., it can degrade the measurement performance and increase the handover failure rate especially for connected UEs with high mobility as such UEs may not be able to detect handover in a timely manner. 
Proposal 19: Study methods to mitigate the impact of extending the periodicity of common signals on the UE performance by considering the following aspects
· Sparse sync raster
· Additional sync signal

	Interdigital
	Observation 2: SS periodicity and clustering common signals and channels in time domain plays an important role in overall network energy saving gains.
Observation 3: All mobility measurement requirements fundamentally relying on SMTC periodicity, which needs to be a superset of SS periodicity, for measurement requirements.
Proposal 6: Study on potential increase of (default) SS periodicity compared to 5G NR, including methods to mitigate negative impact on mobility measurement requirements. Candidate set of SS periodicity for consideration are 20, 40, 80, 160, 320 msec.

	ITL
	Proposal 8: Adopt a flexible SSB periodicity framework that supports both normal periodicity (e.g., 20 ms) for Anchor carriers and extended periodicity (e.g., 160 ms or longer) for Non-Anchor/NES carriers.
Proposal 9: Study an inter-carrier indication mechanism where the Anchor Carrier broadcasts the SSB transmission status of Non-Anchor Carriers to facilitate efficient discovery and measurement of sparse SSBs.

	KDDI
	Proposal 1: [bookmark: _Hlk220513073]Study Clustered Common Signal regarding the following aspects:
· Types of signals/channels to be clustered (e.g., SSB, SIB, Paging, PRACH).
· Granularity in the time domain.
· Potential impacts on performance (e.g., latency) and mitigation techniques (e.g., On-demand mechanisms, enhancement of detection probability/repetitions).
· Impacts on hardware and reception processing.

	NEC
	Proposal 5: For the UE default assumption on the periodicity of SSB, 80ms or 160ms could be a starting point for 6GR.
· The physical layer mechanisms which are compatible with SSB periodicity extension need to be studied to ensure acceptable latency and complexity of cell search, reliable detection performance, better coverage, and more energy efficiency gain, etc.

	Nokia
	Observation 21: The impact of initial synchronization signals and channel periodicity increase to depends on the bandwidth, SS (PSS/SSS) design, PBCH combining, and pattern.
Proposal 12: 	Evaluate the initial synchronization signals and channel periodicity accounting possible presence of signal/channel repetitions at the start of the cycle in clustered manner in terms of NES gain, measurement performance and coverage. Consider the number of repetitions in a cluster and separation in time between repetition occasions within the clusters.
Proposal 13: 	6GR should evaluate the benefit of repetition occasions in a cluster that do not carry all initial synchronization signals and channel.  

	NTT DOCOMO
	Observation 1: 
· Design of SSB structures in time/frequency domain are highly dependent on the design of raster point and periodicity of SSB. 
Proposal 1: 
· Prioritize a decision on the design of SSB periodicity and sync raster points.
Observation 2: 
· To achieve meaningful NES, it is essential to cluster not only always‑on signal/channel occasions but also data signal/channel occasions.
[bookmark: _Hlk220710547]Observation 3: 
· From NES perspective, increasing the periodicity of clustered signal/channel transmissions including SSB provides a clear advantage over the legacy NR operation.
Observation 4: 
· At least for SSB/clustered‑signal periodicities of 40 ms and 80 ms, we observed negligible QoS degradation for general eMBB use cases.
[bookmark: _Hlk220589594]Proposal 4: 
· Support longer than 20 ms SSB periodicity for initial cell selection
· While open to discussing the exact value from {40, 80, 160} ms with the consideration to alleviate UE-side drawbacks (e.g., cell search complexity, latency)

	Ofinno
	Proposal 6: RAN1 to study methods (e.g., including clustering of transmissions) to provide more opportunities for base station to enter a deep sleep mode.  
Proposal 7: RAN1 to support a larger baseline periodicity for SSB than 5G. FFS supported value (e.g., 80, 160 ms).  

	OPPO
	Observation 4: Extending the default SS periodicity proportionally increases the latency and power consumption for cell search of UE.
Observation 5: It is observed that the NES gain from expanding the SSB periodicity decreases rapidly with traffic load for both BS power model Cat.1 and Cat.2, which means larger SSB periodicity may not bring considerable NES gain all the time in particular for a cell with large number of UEs.
Observation 6: SS repetition within one extended period cannot address the negative impact as the UE still has to stay on each candidate frequency for an extended duration.
Proposal 15: For determining the default SS periodicity of 6GR, if default SS period larger than 20ms was used, approaches should be introduced at the meantime to ensure the total time for initial cell search comparable to 5G.

	Panasonic
	Observation 1: By increasing SS/PBCH periodicity to 40ms, 80ms, 160ms, and considering 20 ms periodicity as baseline, ES gains of 13.64%, 19.31%, 22.19%, are observed respectively. However, there are no deep sleep opportunities.
Observation 2: When no SIB1 is transmitted, then ES gains of 2.85%, 16.43%, 22.19%, and 25.04% are observed for SS/PBCH periodicities of 20ms, 40ms, 80ms, and 160ms, respectively, considering SS/PBCH at 20ms periodicity as the baseline. However, there are no deep sleep opportunities.
Observation 3: ES gains of 6.15%, 19.79%, 62.57%, and 66.51% are observed for provisioning of clustered PO/RO following SS/PBCH periodicities of 20ms, 40ms, 80ms, and 160ms, respectively, and considering SS/PBCH at 20ms periodicity and no clustered provisioning of RO/PO as the baseline. The larger gains at 80 ms and 160ms are due to the deep sleep opportunities for clustered provisioning of common channels at 80ms and 160ms.
Proposal 4: To investigate the pros/cons of further extending the SS periodicity from 20ms to 80/160ms.

	Qualcomm
	[bookmark: _Toc210384537][bookmark: _Toc210384575][bookmark: p02]Observation 1: NES from longer SSB periodicity significantly depends on gNB implementation. Furthermore, the NES is only around 8% and 3.5% when the cell has load of just 15% for Cat-1 and Cat-2 with 80ms SSB periodicity, respectively. 
[bookmark: p03]Proposal 20: Default SSB period of 20 ms is preferred, while 40 ms period can be considered

	Samsung
	Observation 1: Enlarging the periodicity of sync signal for initial cell selection to 80 ms or 160 ms can achieve:
· 72.3% to 85.6% NES gain for Cat 1 BS, and 39.3% to 45.8% NES gain for Cat 2 BS, under the assumption of empty load scenario and clustered common signals/channels;
· 29.5% to 34.7% NES gain for Cat 1 BS, 13.6% to 14.6% NES gain for Cat 2 BS, and 1.5% to 2.3% UPT gain, under the assumption of low load scenario and clustered common signals/channels.
Observation 2: Enlarging the periodicity of sync signal for initial cell selection can cause cell search accuracy degradation.
Observation 3: Enlarging the periodicity of sync signal for initial cell selection can cause increase of complexity and latency for a given sync raster entry.
Proposal 5: RAN1 shall support 160 ms as the periodicity of sync signal for initial cell selection, and study mechanisms to mitigate the performance loss and impact on UE complexity/latency due to the enlarged periodicity.
Proposal 6: After initial cell selection, the periodicity of sync signal can be configurable with a value range of 5, 10, 20, 40, 80, and 160 ms and further study can consider the need/benefit for larger values such as 320 ms or 640 ms.

	Spreadtrum
	Proposal 3: For 6GR, determination of the SSB periodicity for initial access should be taken into account both UE experience and network energy saving.
Observation 3: Compared to the 40ms SSB periodicity, the additional energy-saving gain corresponding to the 80ms SSB periodicity is only 6% under zero load. 
Proposal 9: In order to balance UE experience and network energy-saving requirements, 40ms SSB periodicity for initial access can be a starting point.

	TCL
	Proposal 2: Support a larger default synchronization signal periodicity in initial access procedure to improve energy efficiency, e.g. 80 ms or 160 ms, and study mechanisms to mitigate the resulting latency.

	vivo
	Observation 8: SSB periodicity extension in TN and NTN are driven by different purposes.
Proposal 4: For the harmonized TN/NTN design, impact to TN system performance and user experience shall be carefully studied.
Observation 9: Although a large default periodicity for SSB achieves significant network energy saving gain for network with BS Cat1, the negative impact on UE is significant, specifically, the cell search latency, RACH latency and the paging UE power would increase by several times.
Observation 10: The value of the extended SSB periodicity and the transmission number of the SSBs within one SSB period have great impact on network energy savings and UE performance.
Observation 11: The NES gain for BS with Cat 2/Cat 2.1 model is much smaller compared to that with Cat 1 model.
Observation 12: The NES gain for the BS under the Cat 2 model are similar for the following cases: 40 ms with a single transmission per SSB, 80 ms with two transmissions per SSB, and 160 ms with four transmissions per SSB.
Observation 13: The NES gain for the BS under the Cat 2.1 model are similar for the following cases: 40 ms with a single transmission per SSB, 80 ms with two transmissions per SSB.

	Xiaomi
	Observation 2: The incremental NES gain decreases with the increase of SSB or cell load.
Observation 3: SSB periodicity of 40ms obtains most of the NES gain, and extending the periodicity beyond 40ms yields only marginal additional benefits.
Observation 4: With the increase of SSB periodicity, UE cell search complexity and latency will be increased linearly. 
Observation 5: With the increase of SSB periodicity, UE energy consumption will be increased significantly, and the measurement accuracy will be also impacted. 
Proposal 7: RAN1 should study the evaluation methodology and assumptions for UE performance and user experience, including cell search complexity, latency, UE energy consumption and measurement accuracy. 
Proposal 8: The default SSB periodicity should not exceed 40ms for 6GR.
· To accommodate different requirements, multiple default SSB periodicities can be considered with differentiation via sync raster. 

	ZTE
	[bookmark: _Hlk220162741]Observation 5: Larger SSB periodicity for both initial access and following measurement is beneficial for NES, and provides higher coverage ratio for beam hopping under NTN.
Observation 6: Larger SSB periodicity is beneficial for overhead reduction of the common channel, e.g., SIB1.
Proposal 3: 6GR supports a larger default SSB periodicity, e.g., 160 ms.
Observation 8: Time-domain overhead similar to that of 5G SSB can be expected if the number of 6GR SSB increases to 64 while extending to 160 ms.
Proposal 4: A larger SSB capacity can be considered in 6GR to support various deployment (e.g., U6GHz and NTN).

	Huawei, HiSilicon
	Observation 14: From coverage perspective, an extended periodicity for 6GR common signals/channels during initial access/random access is beneficial. 
Observation 15: Increasing the periodicity of always-on common signals to 160ms in combination with clustered transmission provides NES gains of 23% and 17% for CAT1 and CAT2+ BSs, respectively, while maintaining coverage performance.
Proposal 18: Study an extended periodicity of 160ms for common always-on signals with clustered transmissions for initial access under TN.
Observation 16: Compared to 5G NR UE, extending periodicity of common signals will increase the UE latency/memory/computational complexity/power consumption in the cell search, which requires further study on the solutions.
Observation 17: Extending SSB periodicity to 160ms with clustered transmission leads to un-even distribution of the synchronization opportunities in time domain, which in turn can impact the synchronization performance of the UE in connected state due to the lack of any synchronization signals between two clusters of common signals which can degrade the PDSCH reception performance.
Observation 18: Extending SSB periodicity to 160ms with clustered transmission leads to un-even distribution of the measurement opportunities in time domain, which in turn can impact mobility management, e.g., it can degrade the measurement performance and increase the handover failure rate especially for connected UEs with high mobility as such UEs may not be able to detect handover in a timely manner. 
Proposal 19: Study methods to mitigate the impact of extending the periodicity of common signals on the UE performance by considering the following aspects
· Sparse sync raster
· Additional sync signal
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Second round discussion
SSB burst set (Hold on)

Companies’ views
	Company
	Views/proposals 

	CATT, CICTCI
	Proposal 21: For 6GR SSB design, Multi-TRP and NTN requirements should be taken into account when determining the maximum number of SSBs within a single SSB burst set.

	China Telecom
	[bookmark: _Hlk219471269]Observation 1: The need to maintain coverage in higher frequency bands (e.g., ~7 GHz) and the requirements of advanced deployment scenarios (e.g., NTN, multi-TRP) may drive the support for an increased number of SSB beam positions in 6GR.
Proposal 3: Study the necessity and implications of supporting an increased number of SSB beam positions for 6GR, focusing on the evaluation of coverage benefits, overhead impact, and associated beam management frameworks (e.g., SSB grouping).

	CMCC
	Observation 12: With the decrease of the number of SSB beams, the BS power significantly reduces. In 7 GHz, when compared to 16 SSB beams, the NES gain of Cat. 1 BS is 33% and 63% for 8 SSB beams and 1 SSB beam, respectively, assuming SSB periodicity of 40 ms; the NES gain of Cat. 2 BS is 23% and 47% for 8 SSB beams and 1 SSB beam, respectively, assuming SSB periodicity of 40 ms.
Observation 13: By reducing the SSB beams from 16 to 4, considering 20 ms SSB periodicity, the BS power in 7 GHz is reduced to be comparable to NR BS power in 4 GHz.
Observation 12: With the decrease of the number of SSB beams, the BS power significantly reduces. In 7 GHz, when compared to 16 SSB beams, the NES gain of Cat. 1 BS is 33% and 63% for 8 SSB beams and 1 SSB beam, respectively, assuming SSB periodicity of 40 ms; the NES gain of Cat. 2 BS is 23% and 47% for 8 SSB beams and 1 SSB beam, respectively, assuming SSB periodicity of 40 ms.
Observation 13: By reducing the SSB beams from 16 to 4, considering 20 ms SSB periodicity, the BS power in 7 GHz is reduced to be comparable to NR BS power in 4 GHz.
Proposal 6: For the synchronization signal/channel design, study the necessity to define SSB index in the SSB transmission pattern in the time domain, considering at least the following,
· Network deployment and UE detection complexity if larger number of SSB beams to compensate coverage gap in higher frequency band;
· Network energy efficiency;
· To strive for a unified design in different deployment scenarios, e.g., single TRP and multi-TRP scenarios.

	Ericsson
	Observation 4	 In NR, it is typically sufficient to use one SSB in FR1.
Proposal 6	Candidate SSB positions to support SSB beam sweeping is supported in 6GR.

	Huawei, HiSilicon
	Proposal 22: Study the following aspects for 6GR SSB burst set design considering different requirements and deployment scenarios: 
· Extend the number of SSBs within a SSB burst set by supporting narrower SSB beams and/or SSB beam repetition(s).
· clustered transmission within a SSB burst set

	Interdigital
	Proposal 18: Study number of SS beams to be supported for various frequencies including frequencies above 6 GHz to 24 GHz. 

	MTK
	Observation 19:  The SSB overhead of 6GR with repetition can be reduced compared with NR SSB with beam sweeping.
Observation 20:  For PSS, the repetition scheme employed for coverage enhancement should be confined within the SSB periodicity.
[bookmark: _Ref220686789]Proposal 23: Support for SSB repetitions within a single periodicity.
Proposal 24: To have a scalable SSB design, the following should be prioritized:
· SSB repetitions within a single periodicity
· A narrowband (e.g., 3 MHz) SSB structure
Observation 18:  The 6G SSB with 2.2 dB power pooling can achieve approximately an 8 dB PBCH improvement compared to the NR SSB under an AWGN channel.
[bookmark: _Ref220685353]Observation 21:  By converting the beam sweeping occasions into repetition and combining it with power pooling, the 6G SSB can achieve similar or even better performance compared to the NR SSB with beam sweeping.
[bookmark: _Ref220685399]Proposal 25: 6GR SFN/Wide-beam SSB can be designed with:
· New PSS (Frequency domain OOK) for low-complexity 
· SSS as PBCH DMRS
· maximum 4 repetitions within SSB periodicity
· 28 symbols for one SFN/wide-beam SSB 

	NEC
	Proposal 7: RAN 1 study SSB repetition in a cluster when long SSB periodicity is configured.

	Nokia
	Observation 22:  For the new frequencies considered for 6GR, there is a need to support higher number of SS/PBCH positions than in FR1 to support the similar downlink coverage in new FR as in FR1. Based on required array size increase this might imply a 4 times increase.
Proposal 14: 	For frequencies around 7 GHz, study the maximum number of SS/PBCH positions (beams) to be supported.

	NTT DOCOMO
	Observation 7: 
· In link level simulations, symbol-level repetition shows better cell ID detection performance as it can enjoy multi-symbol coherent detection. 
Proposal 6: 
· Study whether and how to introduce SSB repetition mechanism (e.g., burst-level, symbol-level) considering:
· The value of SSB periodicity
· Cell ID detection performance
· Applicability to on‑demand RS (e.g., whether SS with or without PBCH or TRP is used for on‑demand RS).

	Ofinno
	Observation 5: SSB clustering can provide the same number of SSBs as 5G within a given time period while still increasing the default SSB periodicity. 
Observation 6: SSB clustering provides both network energy saving gains and potential UE power saving gains.    
Proposal 8: RAN1 to support SSB clustering as part of the basic 6G SSB design. 
Proposal 9: RAN1 to consider clustering of other common signals/channels (e.g., broadcast PDCCH) in parallel with SSB clustering. 
Proposal 14: 6GR synchronization signal(s) support beam sweeping. 

	OPPO
	[bookmark: _Toc220082184]Proposal 26: For the study of 6GR SSB burst duration the followings should be considered:
· The SSB duration;
· Maximum number of SSB beams;
· Whether to accommodate cell-common channel/signal other than SSB;
· Whether to support intra-burst SSB repetition.

	Panasonic
	Observation 4: ES gains of 11.96%, 25.6%, 70.52%, and 74.47% are observed for provisioning of clustered PO/RO with FDMed ROs following SS/PBCH periodicities of 20ms, 40ms, 80ms, and 160ms, respectively, and considering SS/PBCH at 20ms periodicity and no clustered provisioning of RO/PO as the baseline. The larger gains at 80 ms and 160ms are due to the deep sleep opportunities for clustered provisioning of common channels at 80ms and 160ms. FDMed ROs further increase the deep sleep duration yielding more NES gains.
Proposal 10: Clustered provisioning of RO/PO close to SS/PBCH to be studied for maximizing deep sleep opportunities thereby increasing network energy savings.
Observation 5: The clustered provisioning of PO/RO provides the PO/RO in clusters following the transmission of SSB burst and allows a duration without PO/RO until the next SSB burst. The paging latency is tied to the paging cycle and therefore from the UE perspective there is no added latency as the corresponding PO will be available once every paging cycle in one of the clusters. 
Proposal 11: To support more time condensed PO pattern for network energy efficiency.
Observation 6: The clustered provisioning of RO/PO provides substantial network energy savings, especially at 80ms and 160 ms. However, this is associated with added latency for random access. The paging latency is tied to the paging cycle and therefore from the UE perspective there is no added latency as the corresponding PO will be available once every paging cycle. However, for an RO, a UE can use any immediately available RO and clustered provisioning of ROs introduce latency.
Observation 7: The clustering of RO/PO following SS/PBCH periodicities increase latency in RO availability by 1.9, 3.4, 6.9, and 14 times for SS/PBCH periodicities 20ms, 40ms, 80ms, and 160ms, respectively, considering SS/PBCH periodicity of 20ms with no clustered provisioning of PO/RO as the baseline.
Observation 8: By distributing the provisioning of clustered RO/PO at 40ms, the RO latency is reduced by 3.7 times at SS/PBCH periodicity of 80 ms, and 10.9 times at SS/PBCH periodicity of 160 ms, compared to provisioning of clustered RO/PO following SS/PBCH periodicity. 
Observation 9: The ES gain is dropped by 35.96% for SS/PBCH of 80ms, and 36.49% for SS/PBCH of 160ms when clustered PO/RO is provided at 40ms compared to clustered PO/RO provisioning following SS/PBCH periodicity, while both schemes considering 20 ms SS/PBCH as the baseline. 
Observation 10: There exists a trade-off between ES gain and latency associated with RO availability.
Proposal 12: To support clustered provisioning of RACH and paging resource and adaptation for network energy efficiency, given the scheme achieves flexible tradeoff between the network energy efficiency and initial access latency.

	Philips
	Proposal 27: 6GR should study how to support multi-beam operation.
Proposal 28: 6GR should study the energy efficiency aspect of multi-beam operation.

	Quectel
	Proposal 1: 
· To reduce resource consumption, the duplicated content among individual SSBs within an SSB burst should be minimized.

	Samsung
	Observation 4: Reducing the bandwidth for sync signal structure (including PBCH) can significantly reduce the number of synchronization raster entries.
Proposal 7: Study reduced bandwidth for sync signal structure (including PBCH) to reduce the synchronization raster entries.

	Spreadtrum
	Proposal 13: SSB burst set in NR should be inherited to 6GR and the maximum number of SSB index (i.e., the value of Lmax) can be further studied and evaluated together with SSB coverage requirement.

	TCL
	Proposal 8: Support time-domain clustering of common signal transmissions in 6G, etc., aligning SSB, system information, paging, and possibly random access into a common transmission window.
Proposal 9: Considering reuse of existing 5G mid-band site grids around 7GHz and the need to achieve comparable or larger coverage, the number of SSB beams should be carefully investigated, e.g., larger than 64.
Proposal 10: Consider introducing a time-division multiplexed (TDMed) combined with frequency-division multiplexed (FDMed) SSB pattern.

	vivo
	Observation 6: To support NR/6GR co-deployment on the same carrier, if the 6GR SSB time window is 5 ms, it can be achieved via multiplexing 6GR SSBs and NR SSBs in time domain. Otherwise, NR SSB and 6GR SSBs can be hardly TDMed on the same frequency.
Observation 7: For 6GR, multiple SSB repetitions within an SSB period is beneficial for reducing cell search delay and improving coverage performance.
[bookmark: _Ref220689262]Proposal 29:  Study SSB time pattern, including the following aspects
· The time window of SSB transmission in a SSB period, including the length of the time window, and the offset/start time of the time window
· Maximum number of SSB indexes
· SSB repetitions within a SSB period
· Symbols/slot of SSB in the time window

	Xiaomi
	Observation 10: Every two PBCH repetitions can offer about 2dB SNR gain, and two PSS repetitions can offer about 3dB SNR gain.   
Observation 11: SSB repetition can effectively reduce UE power consumption and cell access latency due to the improvement of one-shot performance. 
Proposal 16: RAN1 should study SSB repetition to improve SSB performance for both energy efficiency and coverage purposes. 
Observation 12: Clustered transmission of common signals offers additional 7.7%~44.4% NES gain compared to non-clustered transmission. 
Proposal 23: Further study clustered design in details, if needed, until SSB periodicity is determined. 

	ZTE
	Observation 7: Supporting more candidate SSBs is an effective way to improve coverage performance while harvesting beamforming gain at base station side, which is beneficial to support deployments with various topologies. 

	Huawei, HiSilicon
	Proposal 22: Study the following aspects for 6GR SSB burst set design considering different requirements and deployment scenarios: 
· Extend the number of SSBs within a SSB burst set by supporting narrower SSB beams and/or SSB beam repetition(s).
· clustered transmission within a SSB burst set


Discussion
First round discussion

Companies are invited to provide comments on the above proposal. 
	Company
	Comments

	
	

	
	

	
	


Second round discussion
Sync raster (Open)
Companies’ views
	Company
	Views/proposals 

	Apple
	Proposal 1: Study ‘channel-bandwidth-dependent’ synchronization raster in 6GR to increase the sync raster step size for larger channel BW. 

	ASUSTeK
	Proposal 2: If default periodicity longer than 20 ms is defined, RAN1 further study a compact design on sync raster.

	CATT, CICTCI
	Observation 22: 6GR shall continue to maintain the constraints of synchronization raster spacing defined in 5G NR, in order to ensure that there is one SSB within any minimum channel bandwidth.
Proposal 30: For the aim of a sparser synchronization raster, 6GR should divide the synchronization raster set into two sets with different priorities, the first synchronization raster set has higher priority and the second synchronization raster set has lower priority.

	China Telecom
	[bookmark: _Hlk219471256]Proposal 1: Study enhanced synchronization raster design for 6GR to reduce cell search complexity.

	CMCC
	Observation 16: The initial cell search may only occur when a UE access the network at very beginning, or after a long-distance and long-duration flight, which is infrequent, and therefore the latency of initial cell search is not a critical issue.
Proposal 10: For the synchronization signal/channel design, RAN1 should study whether/how the initial cell search impact on SSB structure in frequency domain.
· Note: RAN1 should not overoptimize this issue.

	CSCN
	Proposal 3: Sparser sync raster should be considered in the sync signal/channel design.

	Ericsson
	Observation 9 	With a smaller set of raster points, a longer SSB periodicity (160 ms) can be used without increasing the total search time or complexity.
Observation 10	Most carrier deployments utilize a small fraction of available GSCN raster points. With a scan of 5% of the GSCN frequency points defined for NR almost all (99%) NR cells in all networks can be found.
Observation 11	Dividing the GSCN raster into subsets allows for differentiated SSB periodicities without sacrificing UE initial cell search time.
Proposal 9	Study a design with multiple GSCN raster subsets where the UE assumption on SSB periodicity for cell search can be different between subsets.
Observation 12	In practice, UEs implement location- and history-based logic to optimize search procedures and often retain partial knowledge of camping frequencies or bands. Scenarios where UEs have no a priori information are extremely rare.

	ETRI
	Proposal 7: For sync raster design for 6GR, retain the principle of supporting at least one SSB within any channel.

	Fraunhofer IIS, Fraunhofer HHI
	Proposal 8: RAN1 to discuss solutions to reduce initial cell search time considering extra time spent on each GSCN due sparse periodicity.
Observation 2: The Initial Cell Search procedure needs to be improved to compensate for sparser synchronization signal(s) in time domain.
Proposal 10: The 6GR study on initial access should investigate the possibility of limiting the search area for synchronization signals so the UE does not have to search for the entire frequency grid.

	Google
	Proposal 3: Consider reducing the synchronization raster density (e.g., by 50%) to streamline cell search complexity.

	Huawei, HiSilicon
	Proposal 31: Send LS to RAN4 that the following options can be considered for further study 
· Option-1: larger minimum CW and band-dependent sync raster design
· Opiont-2: priorities on sync. raster search.
· Option-3: sync raster based on part of SSB BW

	Interdigital
	Observation 1: minimum raster step size is determined by minimum (usable) channel bandwidth – SS (usable) bandwidth + channel raster step size. Small minimum channel bandwidth will result in small synchronization step size.
Proposal 3: Further study methods to reduce overall cell search complexity and number of searchable SS raster entries, including providing network assistance information to UEs, and band specific raster design.

	ITL
	Proposal 2: Study synchronization raster enhancements to reduce cell search complexity, including the support of sparse raster grids for specific use cases or frequency bands.
Proposal 3: Investigate the potential of using synchronization raster positions to implicitly indicate system parameters (e.g., minimum channel bandwidth or supported service type) to minimize unnecessary blind decoding by the UE.

	Nokia
	Observation 1: NR principle for sync raster definition can be inherited for 6GR design.
Observation 2: Limiting the flexibility of using lower channel bandwidths in frequency domain can help to reduce the UE initial search complexity through reduced synchronisation raster locations, but may complicate cell deployments.
Observation 16:  Aligning 6GR synchronization raster locations with NR, when feasible, can help to alleviate the UE initial search complexity.

	NTT DOCOMO
	Proposal 2: 
· For reduction of sync raster, the following options should be considered
· Option 1a: Defining coarser sync raster by reducing SSB bandwidth, while keeping 5G NR principle for sync raster definition (i.e., any UE bandwidth at any location in a band can find at least one sync raster)
· Option 1b: Defining coarser sync raster, without keeping 5G NR principle for sync raster definition
· Option 2: Sync raster is defined in limited bands
· Consider having early-phase interaction with RAN4 (i.e., LS exchange)
· Since the definition of sync raster is more about RAN4 specification, for this topic, there may be a need to have some early-phase interaction with RAN4.

	Qualcomm
	Proposal 32: Study multi-frequency hypothesis for PBCH to increase sync raster spacing

	Sony
	Observation 3: A large number of sync rasters defined in 5G NR are not used in the field, which causes longer delay and power consumption for cell searching. 
Observation 4: The delay due to scanning through a large number of sync raster positions is expected to be more prominent in the 6GR design as the SSB periodicity may be even further reduced, and thus a sparse sync raster design would be beneficial in 6GR.  
Proposal 4: RAN1 studies approaches that enable a reduction in the number of sync raster positions in 6GR. 
Observation 5: RAN1 can consider a larger configured DL BW and a narrower SSB bandwidth to reduce the granularity of sync raster.  

	TCL
	Proposal 5: Support a sparser sync raster by defining it based on the PSS/SSS bandwidth instead of the full SSB bandwidth, through decoupling PSS/SSS and PBCH.

	vivo
	[bookmark: _Ref220689266]Proposal 33:  If larger SSB periodicity is considered, RAN1 should study the following candidate mechanisms to reduce UE cell search delay at least for sub-6GHz: 
· coarse sync raster
· two-group sync raster, where UE searches the first-group sync raster first, and then the second-group sync raster
· two-layer synchronization mechanism that includes a first-layer signal for fast detection that provides an indication/linkage to one or more second-layer signals for complete synchronization.
Proposal 6: If larger SSB periodicity is considered, additional RS shall be studied for synchronization.

	Xiaomi
	Observation 1: NR sync raster spacing is determined by the minimum channel BW in each FR, PBCH bandwidth and the channel raster spacing.
Proposal 3: Study sparser sync raster to reduce UE cell search complexity. 
· RAN4 involvement is required. 
Proposal 4: Study whether 6GR shares the same sync raster points with NR in the existing NR bands for MRSS.
·  UE cell search complexity should be considered. 
Proposal 5: Study indication via sync raster at least for the following two aspects in 6GR.
·  Separate sync raster points for <5MHz dedicated spectrum and ≥5MHz spectrum. 
· Separate sync raster points for different default SSB periodicities. 

	ZTE
	Observation 10: The design of sync raster will impact both operator’s network and UE’s implementation, e.g., for cell searching. 
[bookmark: _Hlk220162792]Proposal 6: Mechanism for defining a sparser synchronization raster can be studied in 6GR.

	Huawei, HiSilicon
	Proposal 31: Send LS to RAN4 that the following options can be considered for further study 
· Option-1: larger minimum CW and band-dependent sync raster design
· Opiont-2: priorities on sync. raster search.
· Option-3: sync raster based on part of SSB BW



Discussion
First round discussion (Closed)
FL proposal: For the UE impact with respect to cell search complexity and latency, including frequency search latency due to longer periodicities of sync signal(s) for initial access, study at least the following options 
· Option 1: Defining sync raster with a reduced or part of SSB bandwidth
· Option 2: Defining sync raster with a larger minimum channel bandwidth for a given band compared to NR
· Option 3: Defining multiple sets of sync raster with different priorities
FL proposal: For the UE impact with respect to cell search complexity and latency, including frequency search latency due to longer periodicities of sync signal(s) for initial access, study at least the following options 
· Option 1: Defining sync raster with a reduced or part of SSB bandwidth
· Option 2: Defining sync raster with a larger minimum channel bandwidth for a given band compared to NR
· Option 3: Defining multiple sets of sync raster with different priorities
· Option 4: Defining multiple sets of sync raster, each set corresponding to a given channel bandwidth.
· Note: Combination of the above options is not precluded.

Companies are invited to provide comments on the above proposal. 
	Company
	Comments

	Google
	Support. 
As identified by companies, minimizing the number of search hypotheses is crucial for reducing initial access latency and power consumption. We see particular value in exploring channel-bandwidth-dependent raster steps or prioritized raster sets to balance search efficiency with deployment flexibility.

	Spreadtrum
	Reduction on frequency search complexity and latency should not be bound to longer periodicities of sync signal(s) for initial access. Even if the SSB periodicity does not increase compared to 5G NR, we can still consider reduction on frequency search complexity and latency. Therefore, we suggest to modified the proposal as follow:
FL proposal: For the UE impact with respect to cell search complexity and latency, including frequency search latency due to longer periodicities of sync signal(s) for initial access, study at least the following options 
· Option 1: Defining sync raster with a reduced or part of SSB bandwidth
· Option 2: Defining sync raster with a larger minimum channel bandwidth for a given band compared to NR
· Option 3: Defining multiple sets of sync raster with different priorities

	CMCC
	We are open to study solutions to reduce the impact on UE complexity due to the potential extension of sync signal periodicity, but we want to highlight that, for the cell search latency, it does not occur frequently (e.g., only occurs when a UE access the network at very beginning, or after a long-distance and long-duration flight), so we don’t think that the latency is a critical issue, and the design should not overoptimize for the latency of the initial cell search.

	NEC
	If 5MHz is the baseline as stated in AI3.1.1.2, does option 1 should be removed?
And we agree to Spread’s modification.

	vivo  
	Option 1 and option2 is on condition that reduced SSB bandwidth and larger minimum channel BW is supported, which should be discussed first.
Simply say to study sparse sync raster and sync rasters with different priorities could be a way forward at this stage.
Another concern is that, it seems we only consider sync raster optimization to solve the issue of long SSB periodicity, there’re other ways as well, e.g. to support 2-stage SSB/2-layer sync. And they’re not captured in the summary. We would like to add option4, which utilizes a two-layer synchronization framework to accelerate initial access. In this option, a first-layer signal (e.g., a Pre-Synchronization Signal) is transmitted on a synchronization raster that is either aligned with or coarser than the legacy NR raster.
The processing of the Pre-SS is designed to be significantly simpler than the legacy NR SSB. Each Pre-SS is associated with one or multiple potential frequency locations for the actual SSB. Once the UE detects the Pre-SS on the coarse raster, it is immediately directed to the specific frequency locations of the associated SSB for final detection. By eliminating the need for the UE to perform exhaustive SSB blind decoding across the entire spectrum, this mechanism effectively reduces the overall cell access latency. Alternatively, the pre-SS can be transmitted on a specific pre-SS raster, rather than the synchronization raster. This pre-SS raster is derived based on the Pre-SS bandwidth, which is coarser and can further optimize the search procedure. Add the following Option4:
· Option4: two-layer synchronization mechanism that includes a first-layer signal for fast detection that provides an indication/linkage to one or more second-layer signals for complete synchronization

	ETRI
	Fine to study Option 1 and Option 3.
Option 2 seems a RAN4 issue. Or is the intention not to guarantee at least one SSB for smaller channel bandwidth?

	OPPO
	1. “Longer periodicities” have not been agreed yet.
2. If sync raster is defined with “part of SSB bandwidth”, the extra part of the SSB may not be transmitted if the raster point is close to the channel boundary, we suggest to remove this option. 


FL proposal: For the UE impact with respect to cell search complexity and latency, including frequency search latency due to longer periodicities of sync signal(s) (if supported) for initial access, study at least the following options 
· Option 1: Defining sync raster with a reduced or part of SSB bandwidth
· Option 2: Defining sync raster with a larger minimum channel bandwidth for a given band compared to NR
· Option 3: Defining multiple sets of sync raster with different priorities


	MediaTek
	We suggest adding option 4: defining sync raster with Narrowband SSB, as mentioned in our tdoc R1-2600894, “Observation 14:  Narrowband SSB can be beneficial for sparse sync raster to reduce total access latency.”

	TCL
	We support the proposal with the modification by Spreadtrum.

	ZTE
	In general, we are fine to this proposal.

	Fujitsu
	This proposal seems more like an RAN4 issue. Maybe we can leave it to RAN4 or send a LS to RAN4 about the options from RAN1’s perspective.

	Ericsson
	Support

	Xiaomi
	We suggest deleting ‘including frequency search latency due to longer periodicities of sync signal(s) for initial access’ in the main bullet. In addition, a note can be added to clarify that RAN4 involvement is required. 

	Sharp
	OK to study

	Nokia1
	While companies  in RAN1 can of course discuss this aspect, it might be good to note that SS-raster definition, while dependent on RAN1 design, is RAN4 decision. Selecting a sub-set of possible SS-raster locations compared e.g. to NR has surely it’s merits, but we have to keep in mind that we should not unnecessarily restrict deployments. Thus we should add an option, while the provided list is not comprehensive, where the SS-raster is defined similarly as in NR i.e. enabling  similar deployment flexibility.

	IMU
	We think the reducing/modifying the raster points needs to be studied for UE complexity reduction and latency. The frequency raster point reduction needs to be studied regardless of the periodicity.

	Samsung
	We want to clarify the sync raster is only related to initial cell selection, so the wording needs to be updated. Also, combinations of the options should also be considered. 
For the UE impact with respect to initial cell selection complexity and latency, including frequency search latency due to longer periodicities of sync signal(s) for initial access initial cell selection, study at least the following options 
· Option 1: Defining sync raster with a reduced or part of SSB bandwidth
· Option 2: Defining sync raster with a larger minimum channel bandwidth for a given band compared to NR
· Option 3: Defining multiple sets of sync raster with different priorities
Combination of options is not precluded.

	DCM
	In our view, we think it should be studied that reducing the number of sync raster points within a band or for specific bands.  
For example, in FR2, we do not think it is necessary to define sync raster points. Defining sync rasters for such bands may force UEs to search sync raster unnecessarily. 

	Lenovo 
	Generally fine with the proposal, Also include how to support MRSS aspect like spacing between 5G and 6G sync rasters and UE complexity 

FL proposal: For the UE impact with respect to cell search complexity and latency, including frequency search latency due to longer periodicities of sync signal(s) for initial access, study at least the following options 
· Option 1: Defining sync raster with a reduced or part of SSB bandwidth
· Option 2: Defining sync raster with a larger minimum channel bandwidth for a given band compared to NR
· Option 3: Defining multiple sets of sync raster with different priorities
· Sync raster spacing between 5G and 6G


	Fraunhofer
	 Support, with edits suggested by Samsung.

	CATT
	OK with the proposal.
We prefer Option 3.

	CSCN
	We support this proposal, and band-dependent sync raster design could be considered. 

	Huawei, HiSilicon
	Fine with the proposal. Note that there is parallel discussion in RAN4, and some options here are highly related to RAN4. Therefore, a LS to RAN4 to notify these options is recommended.

	Apple 
	It seems our propoasl is NOT included in the three options. Note that our proposal is band agnositic and increase the sync raster step size for larger channel BW case, which still meets the requriement of ‘at least a single GSCN point within a carrier’. We therefore propose to add the following: 

	· Option 4: Defining multiple SYNC raster sets where each set corresponding to a given channel bandwidth. 




	Interdigital
	If think other methods to potentially reduce overall cell search complexity should be studied along with the options listed.

Option 4: optimized raster entries for each band
Option 5: use network assistance information to reduce cell search


Second round discussion (Open)
FL proposal: 
For the UE impact with respect to cell search complexity and latency, including frequency search latency due to longer periodicities of sync signal(s) for initial access, study at least the following options 
· Option 1: Defining sync raster with a reduced of SSB bandwidth compared to NR SSB
· Option 2: Defining sync raster with a part of 6GR SSB bandwidth
· Option 3: Defining sync raster with a larger minimum channel bandwidth for a given band compared to NR
· Option 4: Defining multiple sets of sync raster with different priorities
· Option 5: Defining multiple sets of sync raster, each set corresponding to a given channel bandwidth.
· Note: Combination of the above options is not precluded.

Companies are invited to provide comments on the above proposal. 
	Company
	Comments

	Ofinno
	Support

	MediaTek
	OK

	OPPO
	“longer periodicities” has not been agreed yet, pls. add “(if supported)” after.
Option 2 and Option 3 cannot guarantee there is a complete SSB with the channel bandwidth, we suggest to add FFS before these 2 options. Maybe we can discuss firstly whether to comply this restriction in 6GR.

	Lenovo 
	Ok 

	Spreadtrum
	The same comments as in the previous round. Reduction on frequency search complexity and latency should not be bound to longer periodicities of sync signal(s) for initial access. Even if the SSB periodicity does not increase compared to 5G NR, we can still consider reduction on frequency search complexity and latency. “due to longer periodicities of sync signal(s) for initial access” can be remove.




Synchronization signals  (Open)
Companies’ views
	Company
	Views/proposals 

	Apple
	Observation 5: PSS detection dominates the overall cell search process, contributing more than 99.99% of the total cell search complexity.
Observation 6: ZC-based PSS achieves approximately an 80% reduction in complexity compared to 5G PSS for frequency offsets of up to ±60 kHz, while maintaining comparable detection performance and even slightly improved robustness under frequency offset conditions.
Proposal 4: 6GR to consider low complexity Zadoff–Chu (ZC)–based PSS sequence. 
Proposal 5: 5G NR SSS Gold sequence is reused for 6GR system. 
Proposal 6: Investigate Gold sequence for 6G SSS, including the selection of unique primitive polynomials or by unique CS sets to ensure that 6G and 5G SSS remain mutually invisible during the cell search procedure

	CATT, CICTCI
	Proposal 34: 6GR synchronization signal includes the Primary Synchronization Signal (PSS) and the Secondary Synchronization Signal (SSS), the followings can be start points:
· M sequences should be adopted for 6GR PSS
· Gold sequence should be adopted for the 6GR SSS
Proposal 35: Sequence length of 6GR synchronization signal should be 127 and 6GR synchronization signal should occupy 12 RBs.
Proposal 36: 6GR synchronization signals should carry at least PCI information.
· FFS: Whether the total number of 6GR PCI needs to be extended to larger number, e.g., 2016
· FFS: Can 6GR synchronization signals carry other information? E.g., 6GR SSB periodicity information for SSB transmission adaptation

	CMCC
	Observation 17: Due to the limited complexity, power consumption and cost, the IoT device may have a much larger initial CFO than MBB terminals.
Proposal 11: For the synchronization signal/channel design, RAN1 should study different assumptions on initial CFO and residual CFO and whether/how the impact on synchronization sequence design.
Proposal 12: For the synchronization signal/channel design, RAN1 should study whether/how to consider longer sequence to improve the coverage of 6GR SSB.

	Ericsson
	Proposal 3	The 6GR PSS is generated using the other m-sequence in the pair of preferred m-sequences that also includes the NR PSS
Proposal 4	Only a single PSS is defined for 6GR.
Proposal 5	The 6GR SSS is length-127 Gold sequence.  

	Fraunhofer IIS, Fraunhofer HHI
	Proposal 9: RAN1 to study C4-sequences as a potential candidate for synchronization signals with multiple lengths.

	Interdigital
	Proposal 7: Study on any motivations for requiring more than approximately 1000 PCID for 6GR. If no motivations are identified, consider support of similar (if not same) number of PCID for 6GR.

	MTK
	[bookmark: _Ref220685304]Observation 23: About 93.5% reduction in detection complexity is achieved when employing a frequency-domain OOK PSS with low complex energy detection compared with NR’s PSS with correlation-based detection.
[bookmark: _Ref220685319]Observation 24: Employing a frequency-domain OOK PSS has marginal performance loss compared with NR PSS under fading channel.
[bookmark: _Ref220685381]Proposal 37: Detection complexity should be utilized as one metric for 6G sync signal comparison.
[bookmark: _Ref220685383]Proposal 38: Utilizing a frequency domain OOK sequence as PSS in 6G to achieve complexity reduction for initial PSS search.
[bookmark: _Ref220685322]Observation 25: 255-length M sequence based SSS can obtain 2.6dB PAPR reduction compared with 127-length gold sequence based SSS. 
[bookmark: _Ref220685385]Proposal 39: Utilizing M sequence as SSS in 6G to achieve extended coverage with PAPR reduction.

	Nokia
	Observation 4: 6GR synchronization signal(s) should enable identification of the physical cell ID.
Observation 5: 6GR synchronization signal design should carry at least 1008 IDs (covering the PCI).
Observation 6: The option to extend the information carried by initial synchronization signal(s) needs to carefully consider the complexity implications. Possible study should focus on information that is necessary for the UE in initial cell detection phase. 
Proposal 2: 	For 6GR assume that initial synchronization signal(s) need to be able to carry information on the physical cell ID, at least 1008 IDs.
Observation 7: Considering multiple synchronization signals can help to reduce the UE initial cell detection complexity by reducing the number of hypothesis per synchronization signal.
Observation 8: Limiting the number of hypotheses for PSS search/detection would be beneficial for UE complexity.
Proposal 3: 	For 6GR study, assume that at least two initial synchronization signal types, PSS and SSS, are supported in hierarchical manner.
Observation 9: NR’s “m-sequence” ensures reliable timing by avoiding correlation peak shifts under the influence of CFO, addressing the limitations observed with LTE’s ZC sequences.
Observation 10: By limiting the number of PSS sequences to one, the initial cell search complexity reduced significantly as it reduced by the factor of the number of frequency hypothesis and the number of synchronization raster points.
Observation 11: As the PSS search is typically performed through time domain correlation over a window aligned with the SS periodicity, the overall computational effort scales with the SS transmission periodicity.
Observation 12: During initial cell search complexity grows proportionally with both the number of CFO hypotheses and the number of PSS sequences that must be tested, further increasing the processing burden on the UE.
Proposal 4: 	RAN1 should study the benefit of single PSS sequence to reduce the initial cell selection complexity.
Observation 13: The number of frequency hypotheses required for reliable correlation peak strength is fewer for ZC sequence compared to m-sequence or Gold sequence.
Proposal 5: 	RAN1 should consider ZC sequence based designs for PSS sequence design due to its robustness against frequency offset.
Observation 14: NR sequences can be used for 6GR SSS design as the Gold sequences show outstanding cross correlation property and excellent autocorrelation performance. 
Proposal 6: 	RAN1 to consider Gold sequence as a baseline for SSS sequence design.
Proposal 7: 	RAN1 should assume that UE has sufficient synchronization to perform SSS based measurements from IDLE.
Observation 15: 6GR synchronization design should ensure sufficiently low correlation against the NR PSS/SSS design to avoid degrading the NR device cell search.

	Ofinno
	Proposal 12: RAN1 to study at least the following sequences as candidate sequence types for 6GR synchronization signals, ZC sequences, M-sequences, and Gold sequences. 
Proposal 13: RAN1 to consider the following aspects related to the candidate sequence types for 6GR synchronization signals: 
· False alarm rate (FAR) 
· Miss-detection rate (MDR)
· UE performance impact 
· Coverage 
· Diverse device types

	OPPO
	[bookmark: _Toc220082173]Proposal 40: Binary random sequency, such as m-sequence or Gold sequence used in NR, should be considered for 6GR PSS or SSS design.
[bookmark: _Toc220082174]Proposal 41: PSS/SSS sequence length of 127 should be considered for 6GR.

	Panasonic
	Proposal 3: For 6GR SS design, to check:
· Whether performance requirement of detection/measurement probability, MDR(miss detection rate), FAR(false alarm rate) need to be further enhanced for SS
· Whether time/frequency synchronization performance requirement needs to be enhanced or relaxed for the detection/decoding of control and data channels
· Under 6GR evaluation assumption and channel model, whether length-127 legacy PSS/SSS meets the requirement
· Considering the support of multi-TRP/carrier operation, whether the space of SS ID needs to be extended

	Qualcomm
	[bookmark: p04]Proposal 42: Study X-FMCW waveform for PSS
[bookmark: p05]Proposal 43: To support multiple (3) PSS for different sectors of a cell, consider introducing different frequency offsets to distinguish different PSS

	Samsung
	Proposal 13:
· For 6GR PSS sequence: 
· Length-127 M-sequence is used for generating the sequence;
· Study the generation function and/or cyclic shift to guarantee low cross-correlation with NR PSS;
· Study information carried by the 6GR PSS sequence;
· For 6GR SSS sequence:
· Length-127 Gold-sequence is used for generating the sequence;
· Study information carried by the 6GR SSS sequence other than the physical cell ID.

	Spreadtrum
	Proposal 5: In 6GR, at least the following functionalities of the synchronization signals (PSS/SSS) should be studied:
· Achieving initial symbol boundary synchronization to a cell
· Achieving time/frequency synchronization to a cell
· Indicating cell ID 
Proposal 6: 5GR m-sequence could be the base sequence for 6GR PSS/SSS.
Proposal 7: Same SCS between 6GR PSS/SSS and other channels/signals (except PRACH) for a given band should be assumed for all frequency ranges. 
Proposal 8: For 6GR PSS/SSS design, the following aspects should be considered.
· Target detection performance
· Supported PCI number
· Minimum spectrum allocation

	TCl
	Observation 3: In 5G NR, PSS uses 3 fixed m-sequence signals with length-127 BPSK sequences with cyclic shifts and SSS provides 336 Gold-coded sequences, yielding 1008 PCIs.
Proposal 11: Support increasing PCI number by considering sequence generation of PSS/SSS, while no changes to PSS/SSS timing or length are introduced.
Proposal 12: Discuss whether or not to expand PCI functions.

	vivo
	Observation 1: Sharing same PSS between NR and 6GR cell will lead to cell search complexity and high blind detection efforts at UE side.
Proposal 1: For NR and 6GR spectrum sharing, study how to differentiate NR/6GR RATs based on PSS.

	Xiaomi
	Proposal 12: NR sequence generation procedures for PSS/SSS/PBCH DMRS can be reused in 6GR.  



Discussion
First round discussion (Closed)
FL proposal: For 6GR, at least two initial synchronization signal types, primary SS and secondary SS, are supported.
· PSS is at least used for initial symbol boundary synchronization 
· 6GR SSS is at least used for detection of 6GR cell ID 
· 6GR SSS detection is based on the fixed time/freq. relationship with 6GR PSS resource position

FL proposal: (revised)
For 6GR, at least two initial synchronization signal types, i.e., 6GR primary SS and 6GR secondary SS, are supported.
· 6GR PSS is at least used for initial symbol boundary synchronization 
· 6GR SSS is at least used for detection of 6GR cell ID
· The relative time and frequency position for 6GR PSS and 6GR SSS is predefined

Companies are invited to provide comments on the above proposal. 
	Company
	Comments

	Spreadtrum
	In NR, PSS is used initial symbol boundary synchronization and part of NR cell ID, NR-SSS is used for detection of part of 6GR cell ID.  Therefore, we suggest to modified the proposal as follow:

FL proposal: For 6GR, at least two initial synchronization signal types, primary SS and secondary SS, are supported.
· PSS is at least used for initial symbol boundary synchronization and part of 6GR cell ID
· 6GR SSS is at least used for detection of part of 6GR cell ID 
· 6GR SSS detection is based on the fixed time/freq. relationship with 6GR PSS resource position

	CMCC
	We are generally fine with the proposal.
Regarding the first bullet of PSS, on top of initial symbol boundary synchronization, we think that it is reasonable to use PSS for initial frequency synchronization (i.e., CFO calibration).
In addition, regarding the second bullet that SSS is used for detection of 6GR cell ID, similar as what we have commented for FL proposals in 2.1.2.1, we would like to clarify that cell ID identification may have different understanding under different deployment scenarios. Two levels of ID, i.e., the cluster-level ID and the TRP-level ID, which are distinguishable from each other, should be considered in multi-TRP scenario. Suggest to use a more general wording as “6GR cell-cluster/cell/TRP ID”

	China Telecom
	Support this proposal in principle.  One simple question, why PSS is not used for detection of Cell ID?

	NEC
	If 5MHz is the baseline as stated in AI3.1.1.2, does option 1 should be removed?
And we agree to Spread’s modification.

	vivo  
	For the cell ID determination in the second bullet, both PSS and SSS should be considered, similar to NR. And the SSS detection also depends on the ID carried by PSS
· PSS is at least used for initial symbol boundary synchronization and detection of 6GR cell ID
· 6GR SSS detection is at least based on the ID carried by 6GR PSS and  fixed time/freq. relationship with 6GR PSS resource position
In addition to sync and cell id detection, SSS should be also used for measurement, and SSS should be on consecutive REs in frequency domain, and this should be reflected in the proposal as well.

	OPPO
	We suggest following modifications:

FL proposal: For 6GR, at least two initial synchronization signal types, primary SS and secondary SS, are supported.
· 6GR PSS is at least used for initial symbol boundary synchronization 
· 6GR SSS is at least used for detection of 6GR cell ID 
· 6GR PSS and/or 6GR SSS are also used for frequency synchronization.
· The relative position of PSS and SSS time-frequency resources is predefined. 6GR SSS detection is based on the fixed time/freq. relationship with 6GR PSS resource position


	MediaTek
	In NR, within ~CP/2 sample points requirements for time synchronization of the PSS are considered. For 6G, similar requirements can be considered, where the PSS is at least used for initial time synchronization within ~CP/2 sample point offset.
We suggest the following updated proposal: 
FL proposal: For 6GR, at least two initial synchronization signal types, primary SS and secondary SS, are supported.
· PSS is at least used for initial timesymbol boundary synchronization 
· 6GR SSS is at least used for detection whole or part of 6GR cell ID 
· 6GR SSS detection is based on the fixed time/freq. relationship with 6GR PSS resource position


	TCL
	For the second sub-bullet, both the 6GR SSS and 6GR PSS can be used to determine the 6GR cell ID. We suggest to modified the proposal as follow:
FL proposal: For 6GR, at least two initial synchronization signal types, primary SS and secondary SS, are supported.
· PSS is at least used for initial symbol boundary synchronization 
· 6GR PSS and 6GR SSS is are at least used for detection of 6GR cell ID 
· 6GR SSS detection is based on the fixed time/freq. relationship with 6GR PSS resource position

	ZTE
	For the main bullet, we prefer to clarify that the “two initial synchronization signal types” refers to the “primary SS and secondary SS”. In addition, it’s unclear what does the “at least” refer to. If there is any other issue, further justification is needed. 
For other details, e.g., how to define the ID, e.g., PSS + SSS or SSS only should be further studied. The current version seems already confimed that SSS only is assumed as baseline. 
Additionally, regarding the ID itself, for multi-TRP/cell-free scenario, 6GR SSS can be at least used for detection of 6GR cell ID and/or TRP ID, e.g., PSS and SSS in the SSB are used to determine the TRP ID within the cell ID if UE detects a SSB from a TRP within a cell.
So, the following updated is proposed:
FL proposal: For 6GR, at least two initial synchronization signal types, i.e., primary SS and secondary SS, are supported.
· PSS is at least used for initial symbol boundary synchronization
· 6GR SSS is at least used for detection of 6GR cell and/or TRP ID 
· Jointly determination on the ID with PSS can be considered as the baseline.
· 6GR SSS detection is based on the fixed time/freq. relationship with 6GR PSS resource position

	Fujitsu
	We are fine with the proposal in principle. The main bullet seems a bit duplicated with the proposal in 3.1.2. though.

	CEWIT
	According to us PSS should be used for cell ID determination as well. So, we suggest the following:
FL proposal: For 6GR, at least two initial synchronization signal types, primary SS and secondary SS, are supported.
· PSS is at least used for initial symbol boundary synchronization and for detection of 6GR cell ID
· 6GR SSS is at least used for detection of 6GR cell ID 
6GR SSS detection is based on the fixed time/freq. relationship with 6GR PSS resource position

	Ericsson
	Support

	Xiaomi
	We support the proposal, except for the last sub-bullet, which requires more clarity about its intention. 

	Samsung
	Support

	DCM 
	We are generally fine with the proposal 

	Lenovo
	We can further study whether PSS and SSS convey part of the Cell ID or only SSS convey entire cell ID. If we modify assumption from 5G NR, then the mis-detection and false alarm rate for SSS increases which should be taken into account in the study phase. 

	LG Electronics
	We are fine with the proposal. 
We have one clarification question regarding the PSS for 6GR. The LTE/NR PSS are used to indicate a part of Cell-ID. But, if single PSS sequence is used, it is hard that PSS is used to indicate a part of Cell-ID. One motivation of using single PSS sequence is increase detection performance of PSS, but that may bring an ambiguity to detect symbol boundary.
We need to discuss further whether single or multiple PSS sequence(s) is/are used.  

	CATT
	In 5G NR, PSS is used for the purpose of not only time sync, but also freq sync and Cell ID indication. Even if 6GR only use one PSS sequence instead of three PSS sequence in 5G NR, PSS also can be used for freq sync. In addition, 6GR SSS should also be used for PBCH demodulation like 5G NR SSS. So we prefer the following updated proposal:
Updated FL proposal: For 6GR, at least two initial synchronization signal types, primary SS and secondary SS, are supported.
· PSS is at least used for initial time and frequency symbol boundary synchronization.
· 6GR SSS is at least used for detection of 6GR cell ID and PBCH demodulation.
· 6GR SSS detection is based on the predefined fixed time/freq. relationship with 6GR PSS resource position


	CSCN
	In general, we are fine to have this proposal, but we think the PSS should be used for 6GR cell ID detection as well.

	Huawei, HiSilicon
	Fine with the proposal

	Apple
	In main bullet, it is not clear what initial synchronization signal. We think it needs to be synchronization for initial access.
In our view, which signal is used for symbol boundary synchronization is implementation specific, and thus we do not prefer the first bullet. Rather, we can clarify 6GR PSS carries the first part of physical cell ID.
Third bullet also needs to be updated as it also implies implementation aspects (that is SSS location is determined by PSS location. Rather, we just need to define locations of PSS and SSS.
 
Thus, we proposed the following:
FL proposal: For 6GR, at least two initial synchronization signal types at least for initial access,primary SS and secondary SS, are supported.
•       6GR PSS carries at least the first part of physical cell ID. is at least used for initial symbol boundary synchronization 
•       6GR SSS is carries at least the second part of physical cell IDused for detection of 6GR cell ID 
•       FFS: Locations of 6GR PSS and 6GR SSS 6GR SSS detection is based on the fixed time/freq. relationship with 6GR PSS resource position

	Interdigital
	It would be good to add information on initial frequency synchronization. Typically PSS has been leveraged to obtain coarse frequency synchronization and SSS has been leveraged to compensate residual frequency offset. Of course many of this is up to UE implementation.
We could add the bullet mentioned by OPPO “6GR PSS and/or 6GR SSS are also used for frequency synchronization.”


Second round discussion (Open)
FL proposal: (revised)
For 6GR, at least two initial synchronization signal types, i.e., 6GR primary SS and 6GR secondary SS, are supported.
· 6GR PSS is at least used for initial symbol boundary synchronization 
· 6GR SSS is at least used for detection of 6GR cell ID
· The relative time and frequency position for 6GR PSS and 6GR SSS is predefined
Companies are invited to provide comments on the above proposal. 
	Company
	Comments

	Ofinno
	Does it mean that only SSS is used for 6GR Cell ID determination? We feel it may be too early to decide this. Perhaps we can say “at least used for partial detection of 6GR cell ID. 

	MediaTek
	We have similar view with Ofinno. We suggest the following update:
FL proposal: (revised)
For 6GR, at least two initial synchronization signal types, i.e., 6GR primary SS and 6GR secondary SS, are supported.
· 6GR PSS is at least used for initial symbol boundary synchronization 
· 6GR SSS is at least used for detection whole or part of 6GR cell ID
· The relative time and frequency position for 6GR PSS and 6GR SSS is predefined


	CEWiT
	The cell ID determination should be based on PSS and SSS. There for suggest to modify the first bullet as
6GR PSS is at least used for initial symbol boundary synchronization and detection of 6GR cell ID

	OPPO
	OK

	Lenovo 
	We need to further discuss how Cell ID is associated with only SSS, or PSS, SSS.. There will be increased mis-detection and FAR if whole Cel id is only transmitted in SSS: But we are fine to discuss how the Cell ID is associated with Sync signals. 
For 6GR, at least two initial synchronization signal types, i.e., 6GR primary SS and 6GR secondary SS, are supported.
· 6GR PSS is at least used for initial symbol boundary synchronization 
· 6GR SSS is at least used for detection of 6GR cell ID
· The relative time and frequency position for 6GR PSS and 6GR SSS is predefined
· How Cell ID is associated with PSS, or PSS, SSS can be further discussed


	Spreadtrum
	The same comments as in the previous round. we suggest to modified the proposal as follow:
FL proposal: (revised)
For 6GR, at least two initial synchronization signal types, i.e., 6GR primary SS and 6GR secondary SS, are supported.
· 6GR PSS is at least used for initial symbol boundary synchronization and part of 6GR cell ID 
· 6GR SSS is at least used for detection of part of 6GR cell ID
· The relative time and frequency position for 6GR PSS and 6GR SSS is predefined


	Fraunhofer
	Agree with Lenovo.




PBCH (Hold on)
Companies’ views
	Company
	Views/proposals 

	IMU
	Proposal 2: 	Adopt Frequency-Domain Cyclic Shifting for PBCH payload across SSB repetitions to introduce frequency diversity in static channels, while keeping DMRS positions fixed to maintain low channel estimation complexity.

	Interdigital
	Proposal 9: Adopt a longer PBCH TTI compared to 5G NR. Candidate PBCH TTI for consideration are 160 msec, 320 msec, or 640 msec.
Proposal 10: PBCH design should mainly target operations larger than 3 MHz channel bandwidth (Opt1 of RAN1 #123 agreement for common signal/channel design). Further study on enabling flexible PBCH design that allows support of 3 MHz channel bandwidth and enable support for multiple device types. 
Proposal 11: Assume [56] bit PBCH payload for 6GR PBCH evaluations. The exact number of bits for 6GR PBCH payload may be further updated.
Proposal 12: Study payload size and number of resources and resource mapping for 6GR PBCH, including number of accumulations required to meet satisfactory performance requirements.

	MTK
	Observation 26:  PBCH is the PAPR bottleneck and occupies most REs of SSB.
Observation 9: 2.6 dB PAPR reduction can be obtained for PBCH utilizing DFT-s-OFDM.
Proposal 7: Utilizing DFT-s-OFDM for PBCH in 6G to achieve extended coverage with PAPR reduction.
Observation 27: NR PBCH DMRS occupied 25% RE with total PBCH resource.
Proposal 44: Utilizing SSS as PBCH DMRS to minimize PBCH resource overhead.
Observation 28: PBCH payload can be simplified to reduce PBCH coding rate and obtain performance improvement. 

	Nokia
	Observation 17: From RAN1 perspective, the synchronization signal and channel should enable UE to acquire timing information and configuration to acquire remaining system information.
Observation 18:  Different approaches to remaining system information delivery may need to be considered in 6GR, namely, on-demand for NES and fixed for coverage extension. 
Proposal 8: 	To study further the split of timing related information between SS and PBCH (including DMRS).  
Proposal 9: 	Study the information carried by MIB/PBCH considering the support of energy efficiency and coverage extension related features, i.e. on-demand SIB1 transmission, clustering based cell-common channel and fixed transmissions.
Proposal 10: 	Support low complexity and high performing single-shot PBCH decoding and efficient PBCH combining possibilities.
Observation 19: Time invariant PBCH payload can allow simple combining procedure at the UE.
Observation 20: PBCH combining is largely used in NR commercial UEs allowing to enhance the PBCH coverage. 
Proposal 11: 	6GR PBCH design should enable PBCH combining by avoiding time variant payload.

	OPPO
	[bookmark: _Toc220082176]Proposal 45: The decoding performance of 6GR PBCH should enable the coverage in around 7GHz comparable to that of Rel-15 NR Msg3 in 5G mid-band.
[bookmark: _Toc220082177]Proposal 46: A more compact PBCH for 6GR should be pursued. 
[bookmark: _Toc220082178]Proposal 47: For determining the bandwidth of 6GR PBCH, at least the followings should be considered:
· PBCH decoding performance;
· PBCH payload size;
· Duration of SSB; 
· Sync raster granularity. 
[bookmark: _Toc220082179]Proposal 48: Further study the necessity of transmitting additional PBCH in frequency or time domain and corresponding scheme(s) to improve the channel estimation accuracy for the additional PBCH. 

	Panasonic
	Proposal 7: For a unified framework design of single and multi-carrier/TRP, to investigate separate SS and PBCH design.
Proposal 8: To investigate the on-demand PBCH for 6GR design.
Proposal 9: To investigate schemes that common channel/signal adaptation or ON/OFF status may be indicated by PBCH. However, more detailed configuration may still be delivered in SIB, which can also be on-demand.

	Qualcomm
	Proposal 49: Study using SSS as DMRS for PBCH data without dedicated PBCH DMRS
[bookmark: p07]Proposal 50: Consider separating SFN from the rest of PBCH payload for separate encoding, and study how to encode SFN to help soft combining over SSB instances
[bookmark: p08]Proposal 51: Study PBCH with 2-part repetitions
· If NW allocated spectrum is 3MHz, UE decodes PBCH only based on 1st PBCH repetition in central 12 RBs
· Otherwise, UE can decode PBCH by combining both PBCH repetitions

	Samsung
	Proposal 14: For the study of 6GR PBCH payload, use NR PBCH payload as a starting point and study at least the following aspects: 
· Whether a bit or field in NR PBCH payload is needed for 6GR, and if needed, whether there is a need to change the bit-width;
· Whether a new bit or field is needed for 6GR;
· Whether a bit or field can be interpreted in different ways for different use cases;
· The payload size. 

	Spreadtrum
	Proposal 14: 6GR PBCH payload size should be comparable to NR and the detail of bit fields need to be further studied.
Proposal 15: At least the following contents should be considered to be carried by 6GR PBCH: 
· SFN
· Half-frame-index, if necessary
· SSB index (Note: partial index may be carried by PBCH DMRS same as NR )
· SSB subcarrier offset
· RMSI PDCCH configuration
· DL DMRS position

	Xiaomi
	Proposal 13: Study the potential changes to the PBCH payload, including at least the following:
· SFN, SCS indication, SSB index indication, and potential new introduced information bit(s).
· Note: NR PBCH payload size of 56 bits including 32 information bits and 24 CRC bits can be kept for 6GR. 
Proposal 14: Study the potential changes to the PBCH processing procedures for spectrum allocation with equal to or larger than 5MHz. 
· Except for the two scrambling procedures, the rest may remain unchanged.

	ZTE
	Observation 9: Time-varying system information will affect the performance of combined reception. 
Proposal 5: MIB information splitting and mapping can be studied in 6GR to ensure the PBCH performance for various cases, e.g., PBCH combination, different deployment or device types.
Observation 11: PBCH mapping cross multi-SSBs within one group ensure the performance for narrow band operation.



Discussion
First round discussion
FL proposal: 

Companies are invited to provide comments on the above proposal. 
	Company
	Comments

	
	

	
	

	
	


Second round discussion

Adaptation of sync signal(s) (Hold on)
Companies’ views
	Company
	Views/proposals 

	CATT, CICTCI
	Proposal 52: 6GR SSB transmission adaptation for UEs in idle mode should be studied. If the periodicity of SSB transmission for initial cell selection is not pre-defined but configurable, it should be further studied how a UE in idle mode can obtain the periodicity of SSB transmission for initial cell selection.

	Fujitsu
	Proposal 3: Following the spirit of SID to avoid multiple options for the same functionality, 6GR strives to support only one of on-demand SS and SS periodicity adaptation.
Proposal 4: For 6GR, further study on-demand SS or SS periodicity adaptation for a standalone cell.

	LGE
	Proposal #1: Study and develop a scalable synchronization signal and PBCH design framework for 6GR, based on a common baseline structure that can be reused across service types, frequency ranges, and deployment scenarios, with limited and well‑defined adaptation mechanisms to address different coverage, bandwidth, and energy efficiency requirements.
Proposal #3: Study synchronization signal and PBCH designs for 6GR that
· Support different target coverage requirements associated with service type, frequency band, and deployment scenario,
· Allow coverage enhancement through scalable mechanisms such as beam configuration and/or repetition, and
· Assess whether a single common design can sufficiently address both TN and NTN requirements, or whether limited scenario‑specific adaptation is necessary.

	NEC
	Proposal 6: RAN1 can study the extended use case of SSB adaptation compared to NR.

	Ofinno
	Proposal 10: Support SSB periodicity adaptation in 6GR. FFS: supported scenarios (e.g., SCell, PCell, CD-SSB, NCD-SSB). 

	OPPO
	Observation 2: Different sync signal structure may be necessary for support of CD-SSB period adaptation and UE-triggered on-demand SS.
Proposal 18: SSB period adaptation by transmitting SSB with a variety of periodicities (up to 160ms) should be supported in 6GR day 1 for non-standalone cell.
Proposal 20: Further study the SSB periodicity adaptation scheme for a standalone cell in 6GR with minimal negative impact to UE.

	Philips
	Proposal 8: In SSB adaptation, 6GR may further study adaptation of other parameters associated with SSB transmission beyond periodicity.

	Samsung
	Proposal 2: 6GR shall strive for a unified framework for adaptation of common signals and channels, while considering the relationship with cell DTX/DRX operation. 

	Sony
	Proposal 10: Support on-demand SSB and SIB-1, as well as time-domain adaptation of SSB in Rel-19 as a starting point.
Proposal 11: On-demand transmission of synchronization signal and SIB-1, as well as time-domain adaptation in addition to the Rel-19 features dedicated to 6G should be studied.

	Spreadtrum
	[bookmark: OLE_LINK4][bookmark: OLE_LINK3]Proposal 26: The following domain/aspects can be studied and evaluated for 6GR sync signals adaptation.
· Time domain (e.g., periodicity)
· Spatial domain (e.g., actually transmit SSB index)
· Power domain (e.g., power allocation)
· Application scenarios

	Transsion Holdings
	Proposal 2: It is recommended that multiple synchronization signal periodicity configurations and allow synchronization signals adaptation can be supported.
Proposal 3: It is recommended that different synchronization signal transmission mechanisms for different RRC states may be considered.

	
	


Discussion
First round discussion
FL proposal: 

Companies are invited to provide comments on the above proposal. 
	Company
	Comments

	
	

	
	

	
	


Second round discussion

On-demand sync signal(s) (Hold on)
Companies’ views
	Company
	Views/proposals 

	Apple
	Proposal 8: To support a larger AO-SSB periodicity compared to 5G NR, the OD-SSB periodicity should be upper bounded by 20 ms in order to achieve the improved performance targets of 6GR. 
Proposal 9:  Study OD-SSB transmission triggered by a PRACH signal during the random access (RACH) procedure.
Proposal 10: A UE assumes that OD-SSB transmission starts after reception of the corresponding random access response (RAR) message.
Proposal 11: Once OD-SSB transmission starts, a UE assume it is present for the duration of the RRC_CONNECTED state. 

	CATT, CICTCI
	[bookmark: _Hlk219471385]Proposal 6: Study specific triggering mechanisms (e.g., WUS-based, RRC-configured) for on-demand SSB transmission in 6GR.
Proposal 7: Study the integration of on-demand SSBs within hierarchical beam management and access frameworks, including enhanced measurement techniques, to improve efficiency and reduce UE complexity.

	CMCC
	Observation 4: The functionalities supported by NR SSB and CSI-RS have large overlap in NR.
Observation 5: The NR mechanism of RS functionality supports two different signals for the same functionality, which overcomplicates specification design and also UE implementation.
From the lessons learned from NR, we suggest that at the beginning of 6GR, RAN1 should discuss the functionalities regarding synchronization acquisition and measurement of different reference signals considering different UE RRC states, identify the pros and cons, and potential specification impact of each reference signal to support particular functionality, and analysis the necessity if more than one reference signal can support the same functionality. More details can be found in Section 4.
Proposal 3: For the reference signal functionalities regarding synchronization acquisition and measurement, RAN1 should study the following:
· The functionalities of different reference signals considering different UE RRC states;
· The pros and cons, and potential specification impact of each reference signal to support particular functionality;
· The necessity if more than one reference signal can support the same functionality.
Observation 9: In real deployment, under some scenarios such as office building, industrial estates, and tourist spots, the network has empty or low load in particular time (e.g., during night time) and can be shut down to boost energy saving gains.
Proposal 5: For the synchronization signal/channel design, RAN1 should study no always-on SSB transmission on a carrier/TRP by default.
· FFS: UE acquisition of UL WUS configuration and time/frequency synchronization, and UE behavior of UL WUS transmission to trigger on-demand SSB.
Proposal 13: For the initial access procedure in 6GR, to support at least functionalities including acquisition of beam association information and fine time/frequency synchronization, RAN1 should study the following options as on-demand synchronization signal considering the pros/cons and potential specification impact:
· Option 1: SSB
· Option 2: CSI-RS/TRS

	Ericsson
	Observation 13	On-demand (OD-) SSBs may be activated by the NW to improve performance when the CD-SSB is inadequate.
Proposal 10	RAN1 to study on-demand SSBs to assist the UEs time-frequency synchronization in connected mode.
Proposal 11	RAN1 to study on-demand SSBs to assist the UEs time-frequency synchronization for secondary carrier activation and mobility execution.

	ETRI
	Proposal 12: Study potential use cases for on-demand SSB transmission in both idle and connected modes within the 6GR framework.

	Fujitsu
	Proposal 3: Following the spirit of SID to avoid multiple options for the same functionality, 6GR strives to support only one of on-demand SS and SS periodicity adaptation.
Proposal 4: For 6GR, further study on-demand SS or SS periodicity adaptation for a standalone cell.

	Futurewei
	Observation 29: In 5G NR network energy saving, on-demand SSB was limited to SCell operation and on-demand SIB1 was limited to an NES cell using UL WUS configuration acquired from an assisting cell (Cell A).
Observation 30: For initial access, support of UE triggerred on-demand sync signal(s) in conjunction with long Sync Signal periodicity in Idle mode in a single cell/carrier may require UE’s use of at least one sync signal instance, UL WUS preconfiguration or simplified configuration, and UL WUS occasions accounting for UE’s coarse timing synchronization.
Observation 31: Light/simplified Sync signal(s) can help mitigate longer Sync Signal (+PBCH) periodicity impact on UE cell search complexity, enable better timing synchronization for UL WUS transmission, and provide simplified UL WUS occasion(s) configuration.
Observation 32: Support of light Sync signal(s) and on-demand Sync signal(s)/system information (SIB1) in any cell type (standalone cell or SCell) and for UEs in any RRC state can provide significant BS energy saving gains while minimizing the impact of the infrequent periodic Sync signal (+PBCH)/SIB1 transmission on UE access latency.
Proposal 53: Consider the longer periodicity for Sync Signal (+PBCH) and SIB1 combined with light Sync Signal(s) and on-demand Sync Signal/SIB1 (in any cell type and for UEs in any RRC state) for network energy saving with minimal impact on UE cell search complexity and access latency.
Observation 33: Combining synchronization signals (PSS/SSS) with sequence-based design for indicating UL WUS configuration can enable on-demand request of MIB/SIB1 in standalone cells and use of low-power transmitter at BS in no/low load scenarios or outside Cell DTX.
Observation 34: A simple UL WUS design based on limited number of OFDM sequences can allow the BS to use a low power radio in no/low load scenarios or outside Cell DRX.
Observation 35: Considering a light Sync Signal structure with sequence-based design for indicating beam/Sync Signal index can allow the UE to notify the BS of the serving beam using limited number of UL WUS occasions, while allowing the BS to save energy by limiting on-demand Sync Signal/SIB1 transmissions to a subset of the beams.
Observation 36: Considering a light Sync Signal structure with sequence-based design for indicating beam/ Sync Signal index and least significant bits (LSBs) of system frame number (SFN) can allow the UE to chase combine the on-demand Sync Signal (+PBCH) and simplify its processing.
Proposal 54: Consider network energy efficiency by adoption of on-demand Sync signal/SIB1 request in standalone cells utilizing sequence-based indication of UL-WUS configuration, beam/Sync Signal index, and/or LSBs of SFN, and UL WUS design based on limited number of sequences and UL WUS listening occasions. 

	Honor
	Proposal 3: Both always-on SSB and on-demand SSB should be supported in 6GR.
Proposal 5: The time-frequency position of the on-demand SSBs should be contained in the always-on SSBs in 6GR.
Proposal 6: TRS should be supported in 6GR, and the TRS mechanism in 5G NR can be a starting point.
Proposal 7: On-demand TRS should be considered in 6GR.

	Huawei, HiSilicon
	Observation 37: Transmitting additional synchronization signals (AD-SS) can effectively retrieve the performance loss cause for the UE in Connected state by the extended gap between two clusters of common signals.
Observation 38: Compared to using BS MR to transmit AD-SS, using LP mode to transmit AD-SS can provide 16% and 11% NES gain for CAT1 BS and CAT2+ BS, respectively.
Observation 39: Using LP mode can provide a balance in the trade-off between network energy consumption and UE performance, i.e., using LP mode helps to minimize the network energy consumption while ensuring there is no considerable impact on UE performance.
Observation 40: Without LP-mode, transmitting AD-SS disrupts BS sleep reducing the NES gains achieved by clustering of common signals, hence it is necessary to transmit AD-SS in LP-mode to maintain the NES gain. 
Proposal 55: Support additional synchronization signal to have a balance between network energy saving and UE performance.

	IMU
	Proposal 3: 	Support the use of the proposed robust SSB burst design to enable sparser synchronization rasters and longer default periodicities (e.g., 160 ms), consistent with Network Energy Saving goals.

	ITL
	Proposal 10: Study UE-initiated on-demand SSB transmission mechanisms, where a UE requests the activation of SSBs on a Non-Anchor Carrier via the Anchor Carrier, to minimize initial access latency and unnecessary network transmission.
Proposal 11: Study mechanisms to facilitate synchronization acquisition jointly with additional reference signals (e.g., CSI-RS, TRS), focusing on:
· maintaining time/frequency tracking in sparse SSB (NES) scenarios.
· enhancing Doppler estimation performance for high-mobility cases.
leveraging existing signals (e.g., NR CSI-RS) in MRSS coexistence scenarios.
Proposal 12: Study On-demand SSB transmission mechanisms, specifically focusing on multi-carrier scenarios where an Anchor Carrier facilitates the triggering of OD-SSB on sparse-SSB (NES) layers.
Proposal 14: Study the relationship between SIB/Paging resources and SSB transmissions in scenarios where SSBs are sparse or on-demand, focusing on maintaining beam sweeping support.
Proposal 15: Investigate multi-carrier SIB/Paging mechanisms, specifically addressing the cross-carrier spatial relation (QCL) and resource association when a UE is directed from an Anchor Carrier to a Target Carrier.

	LGE
	Observation 2: It would be beneficial in terms of energy efficiency and NTN if default SS periodicity can be increased to the value greater than 20 msec.
Observation 3: If gNB has transmitted SS with a longer periodicity (e.g., 160 msec), common channels can be also transmitted with a longer periodicity.
Observation 4: gNB can change to a shorter SS periodicity e.g. temporally based on paging transmission triggering initial access or SIB1 request.
Proposal #6: The default periodicity of synchronization signal (SS) longer than 20 msec with at least one of the followings is a 6GR candidate scheme for energy efficiency and NTN.
· NW/UE-initiated on-demand SS/PBCH transmission
· Clustered transmission of SS/PBCH together with other common signals/channels
Proposal #7: Study Tx power on/off or Tx power reduction of common signal/channel transmissions for TRP or clustered beams of a cell.

	MTK
	[bookmark: _Ref220685356]Observation 41: To address the critical performance gaps in synchronization, mobility, coverage, and capacity created by a lean SSB design in time/frequency/spatial domain, the introduction of a supplemental (on-demand) sync/reference signal is necessary.
[bookmark: _Ref220685403]Proposal 56: 6GR should study an supplemental (on-demand) sync/reference signal for initial access to address the critical synchronization, mobility, coverage, and capacity limitations inherent in energy-saving lean SSB designs. For this purpose, a CSI-RS-like sync/reference signal is preferred over using another SSB due to its greater flexibility to precisely match situational needs and its lower overhead, as it is decoupled from the MIB payload.
[bookmark: _Ref220685358]Observation 42: The introduction of early CSI/CSI-RS in NR 5GA release to mitigate the performance gap during the transition from low-activity states (IDLE/INACTIVE) validates the need of a mechanism for rapid channel acquisition and tracking, which can be supported 6GR by using a CSI-RS-like on-demand sync/reference signal for early channel acquisition and tracking.
[bookmark: _Ref220685362]Observation 43: 5G NR's evolution to support advanced mobility functions by using multiple, distinct RS types has created a complex and power-intensive framework, indicating a clear need for 6GR to unify these functions under a single, flexible RS design.
[bookmark: _Ref220685365]Observation 44: The supplemental (on-demand) sync/reference signal proposed for pre-RACH refinement and the unified RS proposed for connected-mode BM/mobility serve similar functions (e.g., beam measurement, fine synchronization). This presents a significant opportunity to create a common, unified design for both, based on a single flexible RS type like CSI-RS.
[bookmark: _Ref220685405]Proposal 57: 6GR should study a unified design for the reference signal framework, where the supplemental (on-demand) sync/reference signal for pre-RACH refinement and the primary RS for connected-mode mobility are based on a single, flexible signal structure (e.g., CSI-RS).

	NEC
	Proposal 10: RAN1 can further study the design of on-demand common signaling based on the extended Rel-19 NES using scenario.
· E.g., extending the application scenarios from SCell or NES Cell to PCell or isolate cell, for on-demand SSB and/or SIB1 transmission;
· The corresponding operation design and configuration for UL WUS signaling can be separately discussed in AI 10.6.2.

	Nokia
	Proposal 17: 	Study additional on-demand synchronization signals for facilitating UE synchronization for paging reception.
Observation 25: Additional on-demand signals could be used to facilitate UE synchronization for system information acquisition. It is not clear if the power saving benefit in this scenario would be sufficient to justify the scenario at a high priority.
Observation 26: Additional on-demand signals for synchronization do not appear feasible nor necessary for PRACH (Msg#1) transmission. Benefit to facilitate UE synchronization maintenance could be evaluated once there is further visibility on DL channels DMRS design.
Observation 27: Additional on-demand signals for synchronization during initial access procedure, after Msg1 transmission, could be evaluated.
Proposal 18: 	For 6GR design with SS/PBCH-less SCell operation, it is proposed to consider utilizing additional on-demand synchronization signals to support more flexible and scalable solutions that can fit in with different deployment scenarios.

	NTT DOCOMO
	Proposal 8: 
Study whether there is a critical scenario for a UE when the AO-SSB periodicity is increased, and identify the OD-RS operation that can mitigate the impact of longer AO-RS periodicities, including the following scenarios: 
· PDCCH monitoring (including paging) (with AO-SSB)
· OD-RS for compensation of T/F tracking loop and measurement (with AO-SSB)
· Fast cell/carrier activation
· Neighbor/overlapping cell/carrier wake-up for IDLE/CONNECTED mode UEs
Proposal 9: 
· Study OD-RS transmission for IDLE/CONNCTED mode UEs initiated by the network before PDCCH transmission.
Proposal 10: 
· Study the impact of the AO-SSB periodicity in terms of tracking loop and L1/L3 measurement under high Doppler or low SNR conditions and evaluate whether OD-RS transmission mechanism is needed for such scenarios.
Proposal 11: 
· If longer AO-RS periodicity leads to critical performance issues, study mechanisms that enable the network to determine which RS properties (e.g., periodicity) are required by a given cell or UE to support practical on‑demand RS provisioning.
Proposal 12: 
· Study OD-RS for fast cell/carrier activation of additional carrier/cell (e.g., SCell) for CONNECTED mode UE
Proposal 13: 
· Study on-demand overlapping cell with OD-RS triggered by NW for IDLE/CONNECTED mode UE.

	Ofinno
	Proposal 15: 6GR should support OD-SSB and RAN1 to study cases where OD-SSB can be supported (e.g., PCell, SCell, on/off synch raster).
Proposal 16: Support at least network-triggered OD-SSB in 6GR. 

	OPPO
	Proposal 19: Cell-triggered on-demand SS (rather than on-demand SSB) should be considered for a 6GR non-standalone cell.
Proposal 21: For UE-triggered OD-SSB the followings should be studied:
· How to support cell discovery and measurement;
· Whether/how to support time/frequency synchronization for UL-WUS transmission;
· The provisioning of related configuration information.
Proposal 22: For a cell with multiple TRPs, 6GR OD-SSB mechanism should maximize the number of OFF TRPs, and also be able to activate the closest TRP when OD-SSB requested by a UE. FFS whether this requires a specific design.
Observation 7: For low load scenario, allowing coverage cell or capacity cell going to sleep mode and being waked up by UE can achieve NES gain of 47% to 53% for BS Cat.1, and 30% to 35% for BS Cat.2.

	Panasonic
	Proposal 6: To investigate the on-demand or adaptive additional SS/RS to facilitate the reception of other channels

	Philips
	Proposal 7: 6GR should study the feasibility of on-demand SSB transmission in IDLE/INACTIVE and CONNECTED modes.

	Quectel
	Observation 1:
· OD-SSB as cell-defined SSB can reduce access latency for UE when traffic load is high.
Proposal 3:
· Study feasibility of operations for OD-SSB as cell-defined SSB in PCell.
Proposal 4:
· If OD-SSB is supported as cell-defined SSB, unified structure of OD-SSB and AO-SSB is studied.

	Samsung
	Proposal 12: Study on-demand sync signal, including at least the following aspects: 
· Justified use cases (e.g., beyond SCell)
· L1 signalling based activation/deactivation/adaptation
· Avoiding duplicated mechanisms for the same functionality 

	Sony
	Proposal 10: Support on-demand SSB and SIB-1, as well as time-domain adaptation of SSB in Rel-19 as a starting point.
Proposal 11: On-demand transmission of synchronization signal and SIB-1, as well as time-domain adaptation in addition to the Rel-19 features dedicated to 6G should be studied.

	Spreadtrum
	Proposal 22: On-demand SSB for Scell can be considered in 6GR Day1, and the legacy NR solution can be considered as the starting point.
Proposal 23: In idle mode, 6GR on-demand sync signals can be considered to be used to improve T/F tracking performance or channel estimation for common channels (e.g., SIB1, Paging, RACH procedure) reception/transmission for single cell/carrier.
Proposal 24: For 6GR idle mode, the following two cases of on-demand sync signal(s) for sync and initial access in multiple cells/carriers deployment can be studied.
· Case 1: There is no always-on sync signals in the non-anchor/capacity carriers
· Case 2: There is always-on sync signal with longer periodicity in the non-anchor/capacity carriers

	TCL
	Proposal 3: Study synchronization signal structure designs with on-demand operation, including on-demand PSS/SSS and/or PBCH-based designs.
Observation 1: On-demand synchronization for idle-mode UEs raises challenges related to (i) UE-to-network triggering without prior synchronization, and (ii) reliable uplink triggering signals transmission under asynchronous conditions.
Proposal 4: Study on-demand synchronization mechanisms for idle-mode UEs and connected-mode UEs operation in a single-carrier cell.

	Tejas Networks
	Observation 7: In multi-cell and constrained-bandwidth deployments, continuous transmission of full-size synchronization blocks introduces unnecessary overhead and energy consumption without proportional gains in initial access robustness.
Proposal 4: RAN1 should study synchronization and beam measurement signalling that supports on-demand, event-driven activation based on UE intent, network scheduling decisions, or beam/TRP changes, instead of relying solely on periodic transmission.
Proposal 5:  RAN1 should study mechanisms to reduce mandatory synchronization block content and transmission overhead in multi-cell and constrained-bandwidth deployments, while maintaining a unified minimum-bandwidth initial access framework for 6G.
Proposal 6: RAN1 should study UE-triggered mechanisms that enable context-aware and beam-selective transmission of synchronization signals and essential system information, allowing synchronization density to be adapted based on access demand and deployment conditions.
Observation 8: In the current framework, synchronization, tracking, and CSI acquisition are supported by reference signals that are only loosely coupled in time and procedure, with no standardized mechanism to guarantee reuse of the freshest synchronization-derived tracking state for CSI acquisition.
Observation 9: The implicit NR assumptions of moderate channel dynamics and slowly aging tracking states do not hold in 6G scenarios characterized by high Doppler, severe phase noise, aggressive UE sleep behaviour, and NTN operation.
Observation 10: Because reuse of synchronization-derived tracking for CSI acquisition remains implementation-dependent and unpredictable, the network cannot reliably determine CSI readiness after wake-up, beam change, or TRP selection, limiting scheduler-driven optimization and increasing latency and UE power consumption.
Proposal 7: RAN1 should study a Joint Reference Occasion as a standardized physical-layer timing construct that enables predictable reuse of synchronization-derived tracking for CSI acquisition without mandating receiver algorithms or introducing new reference signals.
Proposal 8: RAN1 should study bounded temporal coupling between synchronization-bearing and CSI reference signals, including normative reuse expectations and fallback behaviour, as an optional enhancement evaluated across high-dynamics and NTN scenarios.

	vivo
	Proposal 7: If larger SSB periodicity is considered, additional/on-demand SSB/RS shall be studied for robust paging reception and random access, and UE power saving.
Proposal 8: If larger SSB periodicity is considered, additional/on-demand SSB/RS shall be studied for RLM/BFD/LTM measurements for RRC connected UEs.

	Xiaomi
	Proposal 15: RAN1 should further study the applicable scenarios for OD-SSB in 6GR. 
· For each scenario, further study the necessity, benefits and drawbacks, considering both NW performance and UE complexity.
· Note: Whether/how to allow UE triggering can be further discussed in UL WUS agenda.

	ZTE
	Proposal 13: On-demand SSB transmission mechanism in RRC-connected state can be studied in 6GR.
Proposal 14: The SSB-based operation is considered as the baseline for initial access stage.
· Whether to introduce other RSs, e.g., CSI-RS, at this stage requires carefully evaluation and study unless clear requirements and motivations are identified.

	Huawei, HiSilicon
	Observation 37: Transmitting additional synchronization signals (AD-SS) can effectively retrieve the performance loss cause for the UE in Connected state by the extended gap between two clusters of common signals.
Observation 38: Compared to using BS MR to transmit AD-SS, using LP mode to transmit AD-SS can provide 16% and 11% NES gain for CAT1 BS and CAT2+ BS, respectively.
Observation 39: Using LP mode can provide a balance in the trade-off between network energy consumption and UE performance, i.e., using LP mode helps to minimize the network energy consumption while ensuring there is no considerable impact on UE performance.
Observation 40: Without LP-mode, transmitting AD-SS disrupts BS sleep reducing the NES gains achieved by clustering of common signals, hence it is necessary to transmit AD-SS in LP-mode to maintain the NES gain. 
Proposal 55: Support additional synchronization signal to have a balance between network energy saving and UE performance.



Discussion
First round discussion
FL proposal: 

Companies are invited to provide comments on the above proposal. 
	Company
	Comments

	
	

	
	

	
	


Second round discussion

Evaluation assumptions (Hold on)
Companies’ views
	Company
	Views/proposals 

	Apple
	Proposal 17: Link-level simulation (LLS) is used in place of system-level simulation (SLS), with the option to further consider simplified multi-cell LLS scenarios
Proposal 18: No false alarm (FA) is assumed by default; an FA target of 0.1% may be considered as an optional evaluation
Proposal 19: A TDL channel model is used for LLS, instead of a CDL channel model.
Proposal 20: Adopt the simulation assumptions in Table 4 for the evaluation of 6GR synchronization signals and channels.
[bookmark: _Ref220649787]Table 4: LLS assumptions for 6GR synchronization signals/channels
	Carrier Frequency
	3.5 GHz, 7 GHz, 28 GHz

	Channel Model
	TDL

	Antenna configuration
	1 Tx (TRP) / 2 Rx (UE), 2 Tx (optional), other parameters to be clarified

	Subcarrier Spacing
	SCS30 for 3.5 GHz and 7 GHz carrier frequency
SCS240 for 28 GHz

	Number of RBs
	12

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

	Search window
	The time window to search (correlate) PSS. It depends on SSB periodicity. For relative comparison, this value can be shorter (e.g. 5 ms). The value needs to be provided by each company

	Frequency offset
	· Initial cell selection / cell reselection
· TRP: +/- 0.05 ppm, uniform distribution
· UE: +/- 5 ppm, 10 ppm, and/or 20 ppm, uniform distribution
· Connected mode
· TRP: +/- 0.05 ppm, uniform distribution
· UE: +/- 0.1 ppm, uniform distribution

	False alarm
	No false alarm (i.e. always-on SSB), 0.1 % false alarm target (optional)

	Performance metric
	Miss detection rate from PSS/SSS detection
cell detection rate (1-Miss detection rate)
and/or cell search time. PAPR/CM (optional)

	Number of interfering TRPs (optional)
	1. 0 interfering TRP (i.e. single TRP) (mandatory)
2. 2 interfering TRPs (1st SIR = X dB, 2nd SIR = Y dB), X and Y values are provided by each company. SIR is defined as the ratio of power between reference TRP and interfering TRP. Timing arrival differences from TRPs are provided by each company.


Proposal 21: Adopt Table 5 as simulation assumptions for 6GR PBCH evaluation. 
[bookmark: _Ref220657386]Table 5: LLS assumptions for 6GR PBCH
	Carrier Frequency
	3.5 GHz, 7 GHz, 28 GHz

	Channel Model
	TDL

	Antenna configuration
	1 Tx (TRP) / 2 Rx (UE), 2 Tx (optional), other parameters to be clarified

	Subcarrier Spacing
	SCS30 for 3.5 GHz and 7 GHz carrier frequency
SCS240 for 28 GHz

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

	Channel coding
	5G Polar coding

	Number of interfering TRPs (optional)
	1. 0 interfering TRP (i.e. single TRP) (mandatory)
2. 2 interfering TRPs (1st SIR = X dB, 2nd SIR = Y dB), X and Y values are provided by each company. SIR is defined as the ratio of power between reference TRP and interfering TRP. Timing arrival differences from TRPs are provided by each company.

	SSB structure, DMRS
	5G SSB (baseline), other structures/parameters to be clarified by each company

	Performance metric, target
	1% BLER




	Interdigital
	Proposal 20: Adopt the following common link level assumption parameters for initial access. 
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 (from Clause 7.3.2 of TR38.901) 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°

	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 21: Adopt the following link level assumption parameters for SS evaluations. 
Table 2. Additional Link Level Assumption Parameters for Synchronization Signal 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

	SS Periodicity & Structure
	Companies to provide detailed information.

	Search Algorithm
	Companies to provide detailed information on 6GR SS periodicity and search algorithm used for evaluations

	Number of interfering TRPs 
	- (mandatory) No interfering TRP 
- (optional) 2 interfering TRPs (1st SIR = 0dB, 2nd SIR = -3dB) (See Note 2)
	No interfering TRP


	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.
NOTE 2: SIR is defined as the ratio of power between a reference cell and interfered cell). Timing arrival differences from TRPs are provided by each company.




Proposal 22: Adopt the following link level assumption parameters for PBCH evaluations. 
Table 3. Additional Link Level Assumption Parameters for PBCH Evaluations
	Parameter
	Value

	PBCH Payload & CRC Size
	[56] bit payload ([32] bit information, 24 bit CRC)

	Channel coding scheme
	NR Polar
Mother Polar Code Matrix size = 512

	Decoding Algorithm
	List [8] decoding.

	Transmission Scheme
	Companies to report Transmission scheme (e.g. Tx diversity if used)

	Synchronization assumption
	Companies to also provide information on synchronization assumptions (e.g. actual SS detection followed by PBCH decoding attempt, SS detection assumed followed by PBCH decoding attempt).

Companies to provide residual time/frequency offset if SS detection is assumed prior to PBCH decoding.

	PBCH Accumulation
	Companies to provide information on number of accumulations for decoding PBCH.

	PBCH TTI
	Companies to provide information.

	Channel Model
	See Note 1 if CDL is used.

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

	Number of interfering TRPs 
	- (mandatory)No interfering TRP 
- (optional) 2 interfering TRPs (1st SIR = 0dB, 2nd SIR = -3dB) (See Note 2)

	Performance Target
	1% BLER

	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.
NOTE 2: SIR is defined as the ratio of power between a reference cell and interfered cell). Timing arrival differences from TRPs are provided by each company.



Proposal 23: Adopt the following link level assumption parameters for initial access PDCCH evaluations. 
Table 4. Additional Link Level Assumption Parameters for PDCCH Evaluations
	Parameter
	Value

	PDCCH Aggregation level
	8, 16

	PDCCH Payload & CRC Size
	[64] bit payload ([40] information bits, 24 bit CRC)

	Channel coding scheme
	NR Polar
Mother Polar Code Matrix size = 512

	Decoding Algorithm
	List [8] decoding.

	CORESET
	2 OFDM symbols, 48 PRBs

	Transmission Scheme
	Companies to report Transmission scheme (e.g. Tx diversity if used)

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

	BLER
	1% BLER

	Channel Model
	See Note 1 if CDL is used.

	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.




	MTK
	Proposal 15: For PSS/SSS, take Table 5 as a starting point for further discussion on link-level evaluation assumptions in 6G study.
[bookmark: _Ref220689804]Table 1. PSS/SSS simulation assumptions
	Parameters
	Assumptions

	Carrier frequency
	[2] GHz

	Channel model
	AWGN channel, TDL-A-30ns

	Subcarrier spacing
	15 kHz

	UE speed
	3 km/h

	Tx antenna number
	1

	Rx antenna number
	2

	Initial frequency offset
	Up to 35 ppm

	False alarm rate 
	[10%]

	Performance metrics
	Miss detection rate 
Residual timing or frequency error
False alarm rate




[bookmark: _Ref220577191]Proposal 58: For PBCH, take Table 2 as a starting point for further discussion on link-level evaluation assumptions in 6G study.
[bookmark: _Ref220689814]Table 2. PBCH simulation assumptions
	Parameters
	Assumptions

	Carrier frequency
	[2] GHz

	Channel model
	AWGN channel, TDL-A-30ns

	Subcarrier spacing
	15 kHz

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

	Tx antenna number
	1

	Rx antenna number
	2

	Initial frequency offset
	[0.1] ppm

	Channel estimation
	Practical CE. RS pattern reported by companies.

	Performance metrics
	Miss detection rate 
Residual timing or frequency error
False alarm rate




	Samsung
	Proposal 15: For the study of 6GR sync signal and PBCH, consider the following evaluation assumptions: 
· Evaluation case for the initial cell selection using link-level simulation:
· PSS + SSS joint detection;
· PBCH decoding.
· In order to assess the candidate techniques, the following performance metrics are provided.
· Detection probability of physical cell ID from PSS + SSS joint detection;
· Residual frequency offset from PSS + SSS joint detection (50% and 90% tiles);
· Residual time offset from PSS + SSS joint detection (50% and 90% tiles);
· False alarm rate for PSS + SSS joint detection;
· BLER for PBCH decoding.
· Companies are encouraged to provide further details on sync signal structure, sync signal periodicity, sync signal detection algorithm, PBCH payload size, and other potential metrics to be reported optionally (such as the PAPR/CM of the sequences).
· Evaluation assumptions dedicated for 6GR sync signal in initial cell selection:
	Assumptions
	Value

	Frequency offset
	· BS: uniform distribution +/- 0.05 ppm 
· UE: uniform distribution +/- 5 ppm

	Interference model
	· No interference
· 2 interfering TRPs (1st SIR = 0dB, 2nd SIR = -3dB; SIR is defined as the ratio of power between a reference cell and interfered cell) – timing arrival differences from TRPs are provided by each proponent
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First round discussion
FL proposal: 

Companies are invited to provide comments on the above proposal. 
	Company
	Comments

	
	

	
	

	
	


Second round discussion

Others (Hold on)
Companies’ views
	Company
	Views/proposals 

	Ericsson
	Proposal 12	Study means for performing fine UE synchronization via reference signals used for demodulation (DMRS) in 6G.

	Interdigital
	Proposal 19: Study how to handle regular DL and UL slots and symbols and SBFD slots and symbols for initial access signals and channels such as SS, PBCH, SIB1, PRACH, Msg 3, etc. 

	KDDI
	Proposal 2: Study the joint design of Cell DTX/DRX and UE C-DRX regarding the following aspects:
· Mechanisms for integration and alignment to achieve Joint NW-UE Savings.
· Handling of common signals and measurement resources during the aligned inactive periods

	NEC
	Proposal 4: the SSB design should strive to support synchronization and RRM measurement for both main radio and low power radio of UE. 

	Ofinno
	Proposal 11: RAN1 to study scenarios where PBCH periodicity may be different than PSS/SSS periodicity. 

	OPPO
	Proposal 29: Study an initial CORESET (i.e., similar to CORESET#0 in 5G NR) which is used to transmit PDCCH for scheduling PDSCH carrying the system information (similar to SIB1 in 5G NR) before RRC connection setup in 6GR.
Proposal 30: Study size and location of the initial CORESET (e.g., the multiplexing pattern with SSB).
Proposal 28: For the evaluation of sync signal/channel coverage, MPL should be used as performance metric, and the target MPL should be Target MPL = MPL of Rel-15 NR Msg3 + pathloss difference. The coverage evaluation methodology is based on the following steps:
· Step 1: Obtain the required SNR for sync signal/channel based on link-level simulation under target scenarios and service/reliability requirements.
· Step 2: Obtain the MPL based on the required SNR from step 1 and link budget template.
· Step 3: Compare the MPL from step 2 with the target MPL for 6G sync signal/channel.

	Panasonic
	Observation 4: ES gains of 11.96%, 25.6%, 70.52%, and 74.47% are observed for provisioning of clustered PO/RO with FDMed ROs following SS/PBCH periodicities of 20ms, 40ms, 80ms, and 160ms, respectively, and considering SS/PBCH at 20ms periodicity and no clustered provisioning of RO/PO as the baseline. The larger gains at 80 ms and 160ms are due to the deep sleep opportunities for clustered provisioning of common channels at 80ms and 160ms. FDMed ROs further increase the deep sleep duration yielding more NES gains.
Proposal 10: Clustered provisioning of RO/PO close to SS/PBCH to be studied for maximizing deep sleep opportunities thereby increasing network energy savings.
Observation 5: The clustered provisioning of PO/RO provides the PO/RO in clusters following the transmission of SSB burst and allows a duration without PO/RO until the next SSB burst. The paging latency is tied to the paging cycle and therefore from the UE perspective there is no added latency as the corresponding PO will be available once every paging cycle in one of the clusters. 
Proposal 11: To support more time condensed PO pattern for network energy efficiency.
Observation 6: The clustered provisioning of RO/PO provides substantial network energy savings, especially at 80ms and 160 ms. However, this is associated with added latency for random access. The paging latency is tied to the paging cycle and therefore from the UE perspective there is no added latency as the corresponding PO will be available once every paging cycle. However, for an RO, a UE can use any immediately available RO and clustered provisioning of ROs introduce latency.
Observation 7: The clustering of RO/PO following SS/PBCH periodicities increase latency in RO availability by 1.9, 3.4, 6.9, and 14 times for SS/PBCH periodicities 20ms, 40ms, 80ms, and 160ms, respectively, considering SS/PBCH periodicity of 20ms with no clustered provisioning of PO/RO as the baseline.
Observation 8: By distributing the provisioning of clustered RO/PO at 40ms, the RO latency is reduced by 3.7 times at SS/PBCH periodicity of 80 ms, and 10.9 times at SS/PBCH periodicity of 160 ms, compared to provisioning of clustered RO/PO following SS/PBCH periodicity. 
Observation 9: The ES gain is dropped by 35.96% for SS/PBCH of 80ms, and 36.49% for SS/PBCH of 160ms when clustered PO/RO is provided at 40ms compared to clustered PO/RO provisioning following SS/PBCH periodicity, while both schemes considering 20 ms SS/PBCH as the baseline. 
Observation 10: There exists a trade-off between ES gain and latency associated with RO availability.
Proposal 12: To support clustered provisioning of RACH and paging resource and adaptation for network energy efficiency, given the scheme achieves flexible tradeoff between the network energy efficiency and initial access latency.

	Qualcomm
	Proposal 17: Study synchronization measurement by jointly utilizing always-on SSB and other available RS
Proposal 19: The availability of synchronization signal from NES cell can be indicated in advance to idle UE

	ZTE
	Observation 12: The independent time-domain sweeping transmission patterns of different DL common signals/channels are not conducive to network energy saving and the realization of NTN beam hopping.
Proposal 15: Compact DL common signals/channels design should be studied in 6G.
Proposal 16: Scalable BWP/CORESET operation should be studied in 6G.


Discussion
First round discussion
FL proposal: 

Companies are invited to provide comments on the above proposal. 
	Company
	Comments

	
	

	
	

	
	


Second round discussion


SIB (Hold on)
Periodic SIB transmission
Companies’ views
	Company
	Views/proposals 

	CATT, CICTCI
	Proposal 59: For the SIB1 design in 6GR, at least the following principles should be considered:
· SIB1 satisfies the requirement of deep coverage and high reliability
· SIB1 should be designed with high network energy efficiency
· Low SIB1 acquisition delay should be considered
Proposal 60: In 6GR, clustered SIB1 distribution should be supported.
Proposal 61: When SSB and CORESET are the time division multiplexing, and the following options can be considered to determine the resources of the clustered SIB1:
· Option 1: SIB1 is restricted to transmission within a time window and the periodicity of the time range window is equal to the periodicity of SSB
· Option 2: The resource (e.g. SFN, slot) for the PDCCH used to schedule SIB1 is calculated by SSB periodicity

	Ericsson
	Proposal 13	The baseline periodicity of the SIB1 transmission is 160 ms.

	Fujitsu
	Proposal 6: For 6GR, further study PDCCH/PDSCH repetition for SIB1 for improved DL coverage.

	Google
	Proposal 5: SIB transmission mechanisms should support UEs with different channel bandwidth capabilities, potentially using bandwidth-specific regions or repetitions for coverage enhancement.

	Huawei, HiSilicon
	Proposal 11: Study configurable bandwidth of SIB1 PDCCH/PDSCH larger than 48RBs and the potential impacts to UE.
Proposal 12: Support SIB1 PDCCH repetition in 6GR.
Proposal 13: Study cross-beam combination of SIB1 PDCCH in 6GR.
Proposal 14: Study DMRS sharing for SIB1 PDCCH and PDSCH, considering the impact for PDCCH detection.
Proposal 15: Study multi-slot SIB1 PDSCH transmission schemes and DMRS bundling across slots.
Proposal 16: Study open-loop diversity scheme enhancement for SIB1 PDSCH.
Proposal 17: Study cross-beam combination of SIB1 PDSCH in 6GR.
Proposal 18: Study the DMRS design for common PDSCH considering multi-cell interference suppression and coverage performance enhancement, e.g., multi-ports orthogonal DMRS.
Proposal 19: Study FDMed SIB1 transmission for network energy saving.

	Nokia
	Observation 24: Methods to extend the coverage of broadcast channels may need to be considered.

	NTT DOCOMO
	Proposal 7:
· For SSB and CORESET#0 multiplexing, both TDM and FDM should be studied even for FR1/3.
· For the detailed multiplexing pattern, following aspects should be considered on top of overhead, NES and capacity: type0-PDCCH CSS repetition, narrow BW operation, SSB transmission pattern

	OPPO
	Observation 11: Fixed UE type0-PDCCH monitoring period is not fair for UE energy saving, when NW performs SIB1 skipping for NW energy saving.
Proposal 24: For the 6GR, more efficient type0-PDCCH monitoring should be considered for UE energy saving.

	Qualcomm
	Proposal 10: Study coverage enhancement for broadcast PDCCH and PDSCH, including PDSCH for SIB1 and Msg4
Proposal 11: SIB1 version ID can be carried in MIB or PDCCH to avoid unnecessary SIB1 acquisition
Proposal 12: Study early cell barring indication in MIB for specific UE type to avoid SIB1 reading
Proposal 13: Study SIB1 segmentation for more efficient and robust SIB1 update
Proposal 14: Study mechanism to facilitate broadcast PDSCH combining across time and beams, e.g. for SIB1, paging
Proposal 15: Study SSB specific initial access configuration parameters, e.g. for RACH, PDCCH, SSB configuration

	Samsung
	Proposal 16: Study periodic SIB1, including at least the following aspects:
· CORESET and CSS set configuration for SIB1 is provided in MIB;
· CORESET and CSS set for different maximum reception bandwidth of UEs;
· Configurations should consider enabling clustered transmission of SS/PBCH/SIB1.

	Spreadtrum
	Proposal 16: NR RMSI delivery scheme should be inherited to 6GR.
Proposal 17: Coverage enhancements for RMSI delivery should be considered in 6GR day1 and NR time domain repetition scheme can be considered as the starting point.
Proposal 18: Flexible parameters configuration (e.g., Coreset0/CSS) of 6GR RMSI delivery for different device types should be studied.

	TCL
	Proposal 13: Support an energy-efficient SIB1 design in 6G considering the following aspects:
· Extending the default SIB1 periodicity 
· Enabling on-demand SIB1 transmission
· SIB1 aligned or clustered with other common signals (e.g., SSB or paging) when transmitted.

	vivo
	Observation 16: Flexible CORESET#0 configurations are needed for different bandwidths.
Proposal 12: Study both TDM and FDM multiplexing patterns between SSB and CORESET#0.
Observation 17: Enhancement to the 6GR SSB (e.g., SSB repetition and/or extended periodicity) may require a corresponding adaption of SS#0 monitoring occasions.
Proposal 13: Study the SS#0 monitoring occasions accommodated to 6GR SSB patterns.
Proposal 14: Study the repetition of SIB1 PDCCH/PDSCH.
Proposal 15: Study SIB1 transmission that spans across multiple slots.

	Xiaomi
	Proposal 17: The three SSB-CORESET#0 multiplexing patterns can be reused for 6GR as the baseline, and the configuration of other parameters for CORESET#0 can be further discussed until the general CORESET design under PDCCH agenda is available.
Proposal 18: For dedicated spectrum with less than 5MHz, study whether/how to support 12, 15 and 20-RB CORESET#0, which is subject to the decision on the corresponding maximum transmission BW. 
Proposal 19: The configuration of Type0-PDCCH CSS in 6GR should enable clustered scheduling of SIB1.  
Proposal 20: Periodic SIB1 transmission should be supported as a baseline for 6GR.
· For OD-SIB1, RAN1 should further study the applicable scenarios. 
· For each scenario, further study the necessity, benefits and drawbacks, considering both NW performance and UE complexity.
· Note: Whether/how to allow UE triggering can be further discussed in UL WUS agenda.  

	Huawei, HiSilicon
	Proposal 11: Study configurable bandwidth of SIB1 PDCCH/PDSCH larger than 48RBs and the potential impacts to UE.
Proposal 12: Support SIB1 PDCCH repetition in 6GR.
Proposal 13: Study cross-beam combination of SIB1 PDCCH in 6GR.
Proposal 14: Study DMRS sharing for SIB1 PDCCH and PDSCH, considering the impact for PDCCH detection.
Proposal 15: Study multi-slot SIB1 PDSCH transmission schemes and DMRS bundling across slots.
Proposal 16: Study open-loop diversity scheme enhancement for SIB1 PDSCH.
Proposal 17: Study cross-beam combination of SIB1 PDSCH in 6GR.
Proposal 18: Study the DMRS design for common PDSCH considering multi-cell interference suppression and coverage performance enhancement, e.g., multi-ports orthogonal DMRS.
Proposal 19: Study FDMed SIB1 transmission for network energy saving.


Discussion

First round discussion
FL proposal: 

Companies are invited to provide comments on the above proposal. 
	Company
	Comments

	
	

	
	

	
	


Second round discussion

On-demand SIB
Companies’ views
	Company
	Views/proposals 

	Apple
	 Proposal 12: For a multi-cell scenario with assistance from Cell A, on-demand SIB1 (OD-SIB1) operation triggered by UL-WUS can be considered for 6GR.
Observation 7: For standalone cell scenario, the NES gain of reducing SIB1 transmission becomes much less with the increase of SSB burst periodicity. 
Observation 8: For a standalone cell scenario, UL-WUS triggering OD-SIB1 increases UE cell selection latency. 
Proposal 13: For a standalone cell scenario, OD-SIB1 operation is NOT supported if SSB periodicity is larger than 40ms. 

	BYD
	Observation 2: UEs can benefit from the WUS configurations of an NES cell. WUS indications associated with detailed WUS configurations can reduce the signaling overhead, while a 2-step PBCH offers more flexibility for NES designs.
Proposal 2: The SSB structure design need consider on demand signal design first, especially the PBCH payload in 6GR.

	CATT, CICTCI
	Proposal 62: In 6GR, on-demand SIB1 should be supported.
Proposal 63: In 6GR, both homogeneous network and heterogeneous network should be supported for on-demand SIB1.
Proposal 64: In 6GR, when a homogeneous network is supported, the following options can be considered to provide UL WUS configuration:
· Option 1: PBCH or MIB is used to indicate UL WUS configuration
· Option 2: Introduce a new SIB, e.g. SIB0, to indicate UL WUS configuration

	China Telecom
	[bookmark: _Hlk219471459]Proposal 9: Study evolved mechanisms for system information and paging transmission in 6GR, focusing on dynamic/on-demand delivery and designs decoupled from the synchronization signal periodicity to improve efficiency and scalability.

	CMCC
	Proposal 14: For SIB1 transmission, RAN1 should study Cell A assisted on-demand SIB1 in 6GR. 
Proposal 15: For SIB1 transmission, RAN1 should study on-demand SIB1 transmission in single TRP/carrier and multi-TRP scenarios.

	ETRI
	Proposal 13: Study further on-demand SIB1 transmission for 6GR based on the Rel-19 OD-SIB1 mechanism, including both BS-triggered (via DL WUS) and UE-triggered (via UL WUS) approaches, and considering support for standalone cell deployment.

	Fraunhofer IIS, Fraunhofer HHI
	Observation 4: On-demand SIB1, and standalone on-demand SIB1 can significantly reduce SIB1 overhead and swept‑beam transmissions in 6GR, complementing clustered/low‑duty‑cycle sync and SI designs for FR3 and diverse device types.
Proposal 11: RAN1 to study on-demand SIB1 transmission for 6GR, taking standalone on-demand SIB1 as baseline, and to evaluate its interaction with sync signal design, beam sweeping, time/frequency mapping for network energy efficiency.
Proposal 12: RAN1 to study an SIB1 design with scalable information size for basic initial access procedures in 6GR.

	Fujitsu
	Proposal 5: For 6GR, further study on-demand SIB1 of a cell without assistance from another cell.

	Futurewei
	[bookmark: _Ref216446185]Observation 45: In 5G NR network energy saving, on-demand SSB was limited to SCell operation and on-demand SIB1 was limited to an NES cell using UL WUS configuration acquired from an assisting cell (Cell A).
[bookmark: _Ref216446191]Observation 46: For initial access, support of UE triggerred on-demand sync signal(s) in conjunction with long Sync Signal periodicity in Idle mode in a single cell/carrier may require UE’s use of at least one sync signal instance, UL WUS preconfiguration or simplified configuration, and UL WUS occasions accounting for UE’s coarse timing synchronization.
[bookmark: _Ref216446197]Observation 47: Light/simplified Sync signal(s) can help mitigate longer Sync Signal (+PBCH) periodicity impact on UE cell search complexity, enable better timing synchronization for UL WUS transmission, and provide simplified UL WUS occasion(s) configuration.
[bookmark: _Ref216446203]Observation 48: Support of light Sync signal(s) and on-demand Sync signal(s)/system information (SIB1) in any cell type (standalone cell or SCell) and for UEs in any RRC state can provide significant BS energy saving gains while minimizing the impact of the infrequent periodic Sync signal (+PBCH)/SIB1 transmission on UE access latency.
[bookmark: _Ref216446212]Proposal 65: Consider the longer periodicity for Sync Signal (+PBCH) and SIB1 combined with light Sync Signal(s) and on-demand Sync Signal/SIB1 (in any cell type and for UEs in any RRC state) for network energy saving with minimal impact on UE cell search complexity and access latency.
[bookmark: _Ref209112926]Observation 49: Combining synchronization signals (PSS/SSS) with sequence-based design for indicating UL WUS configuration can enable on-demand request of MIB/SIB1 in standalone cells and use of low-power transmitter at BS in no/low load scenarios or outside Cell DTX.
[bookmark: _Ref209112932]Observation 50: A simple UL WUS design based on limited number of OFDM sequences can allow the BS to use a low power radio in no/low load scenarios or outside Cell DRX.
[bookmark: _Ref216446240]Observation 51: Considering a light Sync Signal structure with sequence-based design for indicating beam/Sync Signal index can allow the UE to notify the BS of the serving beam using limited number of UL WUS occasions, while allowing the BS to save energy by limiting on-demand Sync Signal/SIB1 transmissions to a subset of the beams.
[bookmark: _Ref216446248]Observation 52: Considering a light Sync Signal structure with sequence-based design for indicating beam/ Sync Signal index and least significant bits (LSBs) of system frame number (SFN) can allow the UE to chase combine the on-demand Sync Signal (+PBCH) and simplify its processing.
[bookmark: _Ref209113030]Proposal 66: Consider network energy efficiency by adoption of on-demand Sync signal/SIB1 request in standalone cells utilizing sequence-based indication of UL-WUS configuration, beam/Sync Signal index, and/or LSBs of SFN, and UL WUS design based on limited number of sequences and UL WUS listening occasions. 

	Google
	Proposal 6: RAN1 should study a joint operation for OD-SIB and RA procedure, enabling the UE to request system information and perform cell access in a single unified procedure to reduce latency.

	Huawei, HiSilicon
	Observation 53:  In the unloaded case, OD-SIB1 can provide considerable NES gains on top of common signal period extension and clustering for all BS categories. More specifically, it can provide 10%–27% NES gain for CAT 1 BS, 7%–17% NES gain for CAT 2 BS, and 10%–24% NES gain for CAT 2+ BS.
Proposal 67: Study UL-WUS and the corresponding procedure for requesting OD-SIB1 in standalone deployment. 

	LGE
	Proposal #11: Study a unified/aligned on-demand procedure for multiple common signals/channels.
Observation 5: For standalone cells, AO-SS needs to be transmitted with a short or long periodicity for cell detection while SIB1 can be transmitted with a long periodicity or not transmitted unless on-demand SIB1 is requested for energy efficiency purpose.
Proposal #12: On-demand SIB1 procedure for single-cell scenario (where a cell provides UL WUS configuration for its own on-demand SIB1) as well as for multi-cell scenario (e.g., as introduced in Rel-19 NES) is a 6GR candidate scheme for energy efficiency.

	MTK
	[bookmark: _Ref220685278]Observation 54: On-demand SIB1 can obtain up to 30.9% NES gain compared with periodically SIB1 and achieve SIB overhead reduction.
[bookmark: _Ref220685376]Proposal 68: To achieve network energy saving, optional OD-SIB can be requested by UL-WUS during initial access procedure.

	Nokia
	Observation 23: RAN2 has agreed to support on-demand delivery of other SIs.
Proposal 16: 	Study the support of on-demand SIB1 (RMSI) delivery considering both stand-alone and non-stand-alone scenarios.

	NTT DOCOMO
	Proposal 14:
· Without considering OD-SIB1 case 1/3, SIB1 with longer periodicity (e.g., 160ms) may be enough considering its complexity and latency for achievable NES gain. R19 like OD-SIB1 case 2 may not be necessary for 6GR.  
Proposal 15: 
· Study the Rel-19 OD-SIB1 case 1 for 6GR (i.e., OD-SIB1 standalone case) and study mechanisms how to acquire UL-WUS configuration without the intervention of NW (e.g., pre-configured UL-WUS configuration acquisition).
Proposal 16: 
· Study a representative cell/carrier (cell A) which can inform SIB1/OSI of NES cells (Case3 in Rel-19 OD-SIB1 study).
· A UE normally camps on a cell A, and will transmit UL WUS to the cell A when needed
Proposal 17: 
· RAN1 could study the OD-SIB1 procedure on top of the multicarrier operation scenario in IDLE/INACTIVE to reduce the random-access latency.


	Ofinno
	Proposal 17: 6GR should support OD-SIB1 at least for the multiple cell/carrier case and study how to support OD-SIB1 for the standalone cell case (i.e., not requiring UE to receive SIB(s) of the cell prior to sending request for OD-SIB1).


	OPPO
	Observation 8: Both OD-SIB1 and periodic SIB1 with large period can contribute NES gain, OD-SIB1 can provide larger NES gain than periodic SIB1 for all SSB period cases.
Observation 9: The OD-SIB1 acquisition delay is decided by the UL-WUS period. To reduce the OD-SIB1 acquisition delay, denser UL-WUS is expected, but this will prevent the NW from entering to Deep sleep mode.
Proposal 23: 6GR should study the feasibility for NW to use low radio receiver to detect the UL-WUS so that even with dense UL-WUS period, the NW main radio can still enter in Deep sleep mode.
Observation 10: OD-SIB1 does not have negative impact on SIB1 coverage performance. On the other hand, if NW simply skips always on SIB1 repetition by only broadcasting SIB1 at 160 ms (TTI period), the SIB1 coverage will decrease as the UE cannot perform SIB1 combination detection across SIB1 TTI.
Proposal 25: For the 6GR, study to support of OD-SIB1 with and without relying on Cell-A.

	Samsung
	Proposal 17: Study on-demand SIB1 for the following scenarios and use cases:
· Single-cell vs multiple-cells: 
· Multiple-cell scenario uses NR Rel-19 one as starting point;
· Study the feasibility of single-cell scenario, e.g., how to carry the SIB1 request configuration in MIB.
· BS triggered vs UE triggered:
· For UE triggered, NR Rel-19 exiting mechanism is used as starting point;
· For BS triggered, further study it for both RRC_CONNECTED and RRC_IDLE/INACTIVE UEs.

	Sharp
	Proposal 4: RAN1 should study and specify mechanisms within the 6GR initial‑access and SSB design to provide the UE with the configuration information required to transmit an OD‑SIB1 request signal in stand‑alone cell scenarios. Potential solutions include, but are not limited to:
(i) PBCH extensions to support signaling of OD‑SIB1 request configuration
(ii) DL signaling to support signaling of OD-SIB1 request configuration after SSB detection
(iii) implicit SSB‑to‑UL‑resource mapping schemes

	Sony
	Proposal 10: Support on-demand SSB and SIB-1, as well as time-domain adaptation of SSB in Rel-19 as a starting point.
Proposal 11: On-demand transmission of synchronization signal and SIB-1, as well as time-domain adaptation in addition to the Rel-19 features dedicated to 6G should be studied.

	Spreadtrum
	Proposal 25: For 6GR multiple cells/carriers deployment, on-demand SIB1 procedure in NR can be considered as a starting point.

	TCL
	Proposal 13: Support an energy-efficient SIB1 design in 6G considering the following aspects:
· Extending the default SIB1 periodicity 
· Enabling on-demand SIB1 transmission
· SIB1 aligned or clustered with other common signals (e.g., SSB or paging) when transmitted.

	vivo
	[bookmark: _Ref220689164]Observation 14:  The design of the OD-SIB1 in NR Rel-19 has the following limitations,
· Limitation 1: NES cell with triggering SIB1 can only be a capacity cell, as it requires cell A to provide WUS configuration.
· Limitation 2: SSBs of NES cell are still periodically transmitted, which further reduces NES gains.
Proposal 9: Study standalone OD-SIB1 triggered by UL-WUS in 6GR.
Proposal 10: Study cell A-assisted OD-cell triggered by UL-WUS in 6GR.
Observation 15: Whether Case 3 is feasible depends on the RAN2 discussion on anchor cell. If RAN2 approves the anchor cell design, it can naturally be applied to the OD-SIB1 scenario described in Case 3.
Proposal 11: Study OD-SSB in spatial domain triggered by UL-WUS in 6GR.

	Xiaomi
	Proposal 20: Periodic SIB1 transmission should be supported as a baseline for 6GR.
· For OD-SIB1, RAN1 should further study the applicable scenarios. 
· For each scenario, further study the necessity, benefits and drawbacks, considering both NW performance and UE complexity.
· Note: Whether/how to allow UE triggering can be further discussed in UL WUS agenda.  

	Huawei, HiSilicon
	Observation 53:  In the unloaded case, OD-SIB1 can provide considerable NES gains on top of common signal period extension and clustering for all BS categories. More specifically, it can provide 10%–27% NES gain for CAT 1 BS, 7%–17% NES gain for CAT 2 BS, and 10%–24% NES gain for CAT 2+ BS.
Proposal 67: Study UL-WUS and the corresponding procedure for requesting OD-SIB1 in standalone deployment. 



Discussion
First round discussion
FL proposal: 

Companies are invited to provide comments on the above proposal. 
	Company
	Comments

	
	

	
	

	
	


Second round discussion

Others
Companies’ views
	Company
	Views/proposals 

	CSCN
	Proposal 5: The 6G SIB design should consider the harmonized integration of TN and NTN, with essential NTN-related access information included in the Minimum SI.
Proposal 6: The SIBs carrying essential TN/NTN access-related information should be scheduled closer to SSB.

	vivo
	Proposal 16: Study SIB1 content and scheduling based on RAN2 inputs.


Discussion
First round discussion
FL proposal: 

Companies are invited to provide comments on the above proposal. 
	Company
	Comments

	
	

	
	

	
	


Second round discussion


Paging
Companies’ views
In NR, Paging allows the network to reach UEs in RRC idle/inactive state, and to notify UEs in all RRC states of SI change and ETWS/CMAS indications through Short Messages. Paging message is transmitted in PDSCH scheduled by PDCCH addressed with P-RNTI. For paging in multi-beam operation, beam sweeping is supported for paging. 

Companies’ views on potential issues and corresponding enhancements for paging design include:
· Network energy consumption 
Clustered POs
In 5G, POs are uniformly distributed across the paging cycle. While uniform PO distribution optimizes paging capacity and UE power efficiency, it limits BS energy savings.
For NES purpose, Spreadtrum, Huawei, FUTUREWEI, Xiaomi, LGE, Ericsson, vivo, InterDigital, TCL, NEC, Apple, Lenovo proposed to study clustered PO configuration. OPPO proposed that both uniformly distributed PO configuration and clustered PO configuration should be considered in 6GR study to cater for different deployment scenarios.

On-demand paging
LGE proposed to consider on-demand paging mechanism to further reduce network energy consumption. For example, the network may transmit paging only on selected beams, such as beams associated with a UL wake‑up signal (WUS), rather than transmitting paging on all beams. 
CATT proposed to study on-demand provision of PO. Furthermore, to simplify the on-demand mechanism of multiple common signals, a unified common signal request mechanism can be considered.

Paging adaptation
Xiaomi proposed to consider L1-based paging adaptation considering that paging adaptation via SIB1 indication may not be sufficient since the SIB1 modification period is relatively long. Alternatively, joint adaptation of different common signals (at least including SSB/SIB/paging/RO) can be considered.  

FDMed paging
Huawei proposed to study FDM paging so that the time proportion of transmitting the paging message by the base station can be reduced to achieve NES gain.

Efficient paging mechanism
Huawei observed that In 5G, the paging is based on tracking area which usually consists of hundreds of cells. Once the network intends to page a UE, it needs to transmit paging signal in every cell of the tracking area, leading to a lot of unnecessary signaling overhead and energy consumption for BS. If network can achieve more accurate paging, the paging energy consumption can be reduced significantly. For example, if the idle UE can notify the network, e.g., by transmitting a dedicated preamble, when it moves from one area to another area (where an area can be a cell group which is smaller than tracking area), the network can only transmit paging signal in the new area to reduce the paging overhead and energy consumption.

· UE energy consumption 
In order to reduce power consumption for UE, Paging Early Indication (PEI) is introduced in Rel-17 for UEs in idle/inactive state. In Rel-19, DL LP WUS is introduced, which has the similar function as PEI. Spreadtrum thinks either PEI or LP WUS may be enough with more study needed before making decision. Xiaomi proposed that the NR PEI mechanism for UE power saving is supported as a baseline for 6GR. FUTUREWEI, TCL proposed to use WUS preceding the paging occasion to save UE power for paging monitoring.

Nokia proposed to study additional on-demand synchronization signals for facilitating UE synchronization for paging reception considering increased initial synchronization signal period. In the NR paging related power saving assumptions it was assumed that UE needs one or more SSBs to reacquire the synchronization for PDSCH (paging message) reception. With increased initial synchronization signal period, UE would need to wake-up from the sleep earlier, maybe stay on an intermediate sleep state to maintain the synchronization (main clocks active) between synchronization occasions. By configuring UE with additional signals for synchronization, preceding the paging to be monitored could be used to alleviate the (power cost) of paging monitoring with increased initial synchronization signal period.

Huawei observed that subgroup-based paging, complex procedure of whole paging and ID detecting result in high false wake up and high access latency of low energy efficiency. It is proposed to study simplified paging to achieve low latency and low false UE wake-up of improved energy efficiency in 6G RRC_IDLE state, where UE can maintain a UE dedicated connection ID. To this end, sequence-based paging with large pool size needs to be studied.

· Capacity
Vivo thinks an enhanced paging capacity is essential to accommodate increased number of 6GR UEs being paged in a short duration. In addition, paging may be used for more purposes in 6GR, e.g. some user data may even been carried in paging message, meaning that paging payload size may be increased to some extent. Furthermore, if the time interval between consecutive paging frames (PFs) is extended for NES purpose, paging capacity in time-domain would be reduced. In this case, paging capacity in frequency domain needs to be enhanced in order to maintain overall paging capacity. For instance, a separate active BWP for paging offloading may be considered as a potential solution
China Telecom thinks paging capacity may become a bottleneck as the number of connected IoT devices grows. Studies could explore enhanced paging capacity through techniques like paging group splitting, frequency-domain expansion of paging resources, or multi-beam paging strategies.

Vivo proposed to study paging resource per SSB/beam group considering the coverage of different SSB beams may vary significantly. For example, SSB beam 1 may cover a densely populated area such as a sports or concert venue, whereas SSB beam 2 may serve a sparsely populated region. Consequently, the paging resources associated with these two SSB beams, which may correspond to same or different TRPs, will differ. In addition, in case of mTRP, different SSB beams may have different number of SSB indexes as well depending on the target coverage of the TRP. Independent paging resource configurations associated with different SSB beams can be studied.

· Coverage
CATT discussed that in NTN cells, the placement of a device in a pocket or its movement indoors can result in NLOS signal propagation with SNR ranging from -15dB to -20dB. While the UE is in idle state, this leads to considerable timing and frequency offset (up to 24 ppm). Therefore, paging in 6GR needs to be maintained under these conditions of low SNR and large timing and frequency offset. Error! Reference source not found.
Vivo proposed to study paging coverage enhancement in 6GR considering that the overall coverage may need to be improved compared to NR and payload size for paging may be increased as well. For example, repetition of paging PDCCH and paging PDSCH can be studied similar to repetition of other common channels from first release of 6GR. Additionally, TB scaling of paging PDSCH transmission can also be studied for a lower coding rate to improve the reliability. Error! Reference source not found.
Qualcomm proposed to study mechanism to facilitate broadcast PDSCH combining across time and beams for paging, where the paging PDCCH can indicate the paging PDSCH has the same content as that in the last paging occasion for the monitored UE. In addition to the time, the paging PDCCH can also indicate the same PDSCH content is transmitted across different beams to provide UE more combining opportunities in space. Error! Reference source not found.

· Others
Paging information to facilitate early CSI feedback/measurement
Samsung proposed to study paging information to facilitate early CSI feedback/measurement. In NR, paging messages are utilized by the network to wake up UEs from RRC_IDLE/INACTIVE states for DL data reception. Considering that UEs need to establish connections and initiate data transmission promptly upon wakeup, the network is often forced to adopt a fall-back transmission scheme due to the lack of CSI, resulting in low initial throughput. To avoid such conservative transmission, 6GR could consider the provision of CSI feedback/measurement configurations within the paging message. This allows a UE to obtain the CSI measurement configurations immediately upon being paged. Subsequently, the UE can provide early CSI feedback to the network, e.g., during the RACH procedure.

Paging information to facilitate the scheduling for SIB1
Samsung proposed to study paging information to facilitate the scheduling for SIB1. In NR, a system information update/change can be provided by a paging message, and triggers the UE to re-acquire SIB1, wherein the monitoring occasions of the SIB1 are periodic and with a periodicity of 20 ms. Considering a UE may need multiple receptions for soft combining to acquire SIB1, the delay for SIB1 reception can be large. For 6GR, following the design target of clustered transmission of common signals and channels, the SIB1 transmission after paging can be clustered with the paging occasion and the paging information can include the configuration for the SIB1, such as to provide updated parameters for monitoring occasions of the SIB1. In one scenario, the SIB1 can be considered as on-demand SIB1 triggered by the paging, and transmitted and received with a shorter periodicity than the periodic SIB1 to save the power from both UE and BS perspectives. In another scenario, if the network is operating with on-demand SIB1 only without periodic SIB1, the paging message can directly provide the scheduling of SIB1 without asking the UE to send a request for the on-demand SIB1. 

Discussion
Proposal 5-1 [Closed]
Proposed Agreement:
For paging in multi-beam operation, beam sweeping is supported for paging.
For 6GR paging transmission, support paging message transmitted in PDSCH scheduled by PDCCH as basis.

	
	Company

	Support
	Google, Spreadtrum, Tejas, China Telecom, NEC, vivo, ETRI, MediaTek, TCL, CEWiT, Xiaomi, Samsung, QC, DCM, Lenovo, LG Electronics CATT 

	Not support
	



	Company
	Comments

	ZTE
	We prefer to postpone the discussion on paging, especially considering the discussion on DL WUS.

	Nordic
	Agree with ZTE

	Ericsson
	Although this is a likely outcome, we feel it’s a little early to agree on this level of detail. In particular the second bullet may provide unnecessary restrictions.

	Fraunhofer
	Agree with ZTE and Ericsson

	Interdigital
	While the proposal is bit generic, it would be equally important to support short paging message mechanics (PDCCH without PDSCH) that has been used in 5G NR. If this requires further study, then explicitly list that short paing message without PDSCH should be listed as study component of the proposal.



Proposal 5-2 [Closed]
Proposed Agreement:
For 6GR paging transmission/reception, study at least the following aspects:
· Study paging transmission scheme(s) to facilitate network energy savings
· Study paging reception scheme(s) to facilitate UE energy savings
· Study necessity of paging capacity enhancement
· Study necessity of paging coverage enhancement

	
	Company

	Support
	Google, Spreadtrum, Tejas, NEC, ETRI, MediaTek, TCL, CEWiT, Ericsson, Xiaomi, IMU, DCM, Lenovo, Fraunhofer, LG Electronics CATT, Apple 

	Not support
	



	Company
	Comments

	vivo  
	For the 2nd bullet, it overlaps with 10.6.1 agenda, we propose to remove it for now. 
Compared to NR, in 6GR, on top of those in the proposal, more aspects are needed:
· Study paging resource for different TRPs/Carriers;
· Study paging resources for different device types.

	ZTE
	Maybe this proposal can be treated firslty to provide a guidance on which aspects can be considered. Moreover, it should be noticed that the 1st and 2nd sub-bullet is somehow related to the DL-WUS discussion.

	QC
	Suggest to also study NW to provide information to facilitate UE energy saving, e.g. SSB availability info to avoid unnecessary measurement
· Study paging information and reception scheme(s) to facilitate UE energy savings




Proposal 5-3 [Closed]
Proposed Agreement:
Study at least the following 6GR paging transmission scheme(s) to facilitate network energy savings:
· Clustered PFs/POs
· On-demand paging
· Paging adaptation

	
	Company

	Support
	Google, Xiaomi, Lenovo, LG Electronics CATT

	Not support
	



	Company
	Comments

	Google
	While we are open to studying clustered POs for NES, we must ensure this does not inadvertently increase the UE's wake-up duration due to congestion or synchronization maintenance requirements.

	Spreadtrum
	“On-demand paging” and “Paging adaptation” are not clear for us and further clarification is needed. 

	China Telecom
	We think it first needs to clarify what is “Clustered PFs/POs”.

	NEC
	“On-demand paging” is not so clear.

	vivo
	Studying clustered paging is fine from our side. In addition, we also think FDMed paging can be further studied which also aims to facilitate network energy savings. 
For the on-demand paging, it seems the proponent company is mainly proposing to use UL-WUS to trigger paging. By using UL-WUS to trigger on-demand paging may increase the paging latency, and the UE is not aware when it would be paged in most of the cases.
For paging adaptation, the motivation of dynamic update of paging resource is unclear. The issue of paging resource update based on SI update should be justified by RAN2. If identified, RAN1 can start the study on how to support more frequent paging resource reconfiguration.

	MediaTek
	We support the first two bullets, for the third bullet, it should be clarified first.

	ZTE
	It’s fine to discuss it as potential candidate solutions if duplicated discussion can be avoided.

	CEWiT
	Fine with first bullet (clustering of PO/PF). More clarity is required for the other bullets.

	Ericsson
	In the previous proposal, we study paging enhancements, including NW energy savings aspects and if capacity enhancements are needed. It feels unnecessary to introduce proposed solutions in another proposals

	Nokia1
	In principle we are fine to consider designs related to first and third sub-bullet. Second sub-bullet on ‘on-demand’ paging would need to be further clarified, i.e. do we consider UE polling based paging, or network opportunistic paging in sub-set of beams.

	IMU
	For low/zero load cells, we need to study clustered or on-demand paging along with SSB peridocity discussion. Therefore, we are open to study these aspects. However, the latency aspects needs to be carefully evaluated.

	Samsung
	In our understanding “Clustered PFs/POs” and “Paging adaptation” are the same in term of NR Rel-19 NES terminology. If they are refering to different idea, more clarification is needed. 

	DCM
	For paging adaptation/on-demand, we do not see any necessity to dynamically adapt the paging occasion. 

	Fraunhofer
	Do not understand what on-demand paging means.

	Apple 
	We support the first and third bullet points. However, the second bullet regarding on-demand paging remains unclear to us. We believe the specific use cases must be further clarified before concluding that this item is ready for Further Study. 

	KDDI
	While the terminology "Paging adaptation" is understandable given the functionalities of NR Rel-19 NES, we believe we need to clarify what exactly is meant by "Clustered PFs/POs" and "On-demand paging."



Proposal 5-4 [Closed]
Proposed Agreement:
Study at least following 6GR paging transmission scheme(s) to facilitate UE energy savings:
· paging early indication
· Provision of additional sync signal/reference signal before paging reception

	
	Company

	Support
	Google, Spreadtrum, Tejas, NEC, ETRI, TCL, CEWiT, Xiaomi; lenovo, LG Electronics CATT

	Not support
	Nordic



	Company
	Comments

	vivo  
	PEI belongs to the discussions in 10.6.2, which should be removed here.

	MediaTek
	We suggest deleting the “additional” in the second bullet for now. Whether additional sync signal/reference signal is needed, e.g. DL-WUS itself or SSB can be utilized as sync signal for paging, should be discussed later considering the progress in WUS agenda.

	ZTE
	Same as above to avoid the duplicated function.

	Ericsson
	Same comment as for proposal 5.3: this feels unnecessarily specific.

	Nokia1
	The concept of paging early indication seems to relate also the discussions under agenda item 10.6. We should probably ensure that we do not have overlapping discussions when going forward.

	DCM 
	In our view, PEI and DL-WUS can be jointly discuss as these techniques try to achieve similar goal (e.g., to indicate waking up UE inadvance if paging is arrived). 
Therefore, the FL proposal can be updated as follows 
Study at least following 6GR paging transmission scheme(s) to facilitate UE energy savings: 
· paging early indication comparison with DL WUS 
· Provision of additional sync signal/reference signal before paging reception 

	Nordic
	Some companies consider PDCCH as WUS, this topic should be left to WUS discussion.

	Apple 
	On Bullet 2, we believe concluding the need for an additional SYNC signal is premature, as it depends on the final AO-SSB structure. If AO-SSB is transmitted in a 'cluster' before paging occasions, the existing signals in AO-SSB may be sufficient for TO/FO loop covergence to receive paging, making additional SYNC/RS redundant.



Measurement for mobility
Companies’ views
Measurement resource and quantity
In 5G NR, reference signals used for RRM measurement include SSB and CSI-RS. Nokia and Spreadtrum observed that only SSB based L3 RRM measurement is used in commercial deployment whereas L3 CSI-RS are not used in practice.
For 6GR, Nokia, Spreadtrum, Huawei, CATT, TCL, Xiaomi, OPPO, Ericsson, Samsung and Apple support SSB based measurement.
Furthermore, considering the longer periodicity of SSB (e.g., 80ms or 160ms) compared with  NR, Nokia proposed to study the impact of measurement signal periodicity for 6GR mobility. CATT proposed to study whether and how 6GR on-demand SSB can be used for RRM measurement. TCL proposed to study whether and how 6GR on-demand SSB can be used for RRM measurement. Ericsson observed that on-demand SSB can be used for connected mode mobility use-cases if needed, both for synchronization and for measurements. Apple proposed to study mechanism to trigger OD-SSB transmission in mobility handover use case to maintain same interruption time requirement as in 5G NR. Samsung proposed enhancement on the RRM measurement procedure can consider additional sync signal or on-demand sync signal for RRM measurements, in addition to the periodic sync signal.
Spreadtrum thinks that even if the SSB periodicity is extended to 80ms or 160ms, only SSB based RRM measurement still meets the measurement requirements considering that in NR, for the serving cell, the UE only needs to perform RRM measurements once every one or two DRX cycles (the minimal DRX cycle is 160ms in NR). For other neighboring cells, the measured delay is greater than that of the serving cell.
Ericsson observed that by adapting the L3-filter parameter based on the measurement periodicity, intra-frequency L3-mobility in FR1 shows no significant performance difference between the case with 20ms SSB periodicity and 160ms SSB periodicity.
In addition to SSB, Nokia proposed to study NZP-CSI-RS as mobility measurement signal at least in CONNECTED MODE. Spreadtrum proposed to study CSI-RS for RRM measurement for L3 mobility. CATT proposed to consider one kind of CSI-RS for L1 measurement to support all mobility-related functions for 6GR. Xiaomi proposed to study CSI-RS as measurement resource. 

Regarding measurement quantity, Nokia proposed to study RSRP and RSRQ. Xiaomi proposed to consider NR measurement quantities as baseline. Ericsson at least supports RSRP and the support of RSRQ and SINR can be further studied: if SINR can be mandatorily supported, it is not certain that RSRQ is needed.
CATT proposed cell-level measurement result, i.e. spatial filtered L1-RSRP, should be supported in addition to the beam-level L1-RSRP to enhance the robustness of LTM reporting.
DOCOMO proposed to study the definitions of RSRQ and RSSI (including SS-RSRQ and NR carrier RSSI) for clearer and implementation‑independent measurement resource definitions.

Unified measurement framework
DOCOMO proposed to study unified measurement framework for L3 and L1 mobility. Vivo proposed to study simplified procedure (e.g., reusing L1 measurement results to derive L3 results and common RS configuration) in L1 and L3 measurement that can save UE measurement effort and simplify RRC design in 6GR
[bookmark: _Toc220682688]Ericsson observed that from a measurement definition point of view, RSRP is identical to L1-RSRP and SINR is identical to L1-SINR, but the requirements specified by RAN4 may be somewhat different. In addition, Ericsson proposed RAN1 strives to align the configuration and reporting of CSI and mobility measurements.
Huawei, ZTE, CATT, Xiaomi, vivo, InterDigital and Ericsson discussed unified measurement framework at least for BM and LTM.

Discussion
Proposal 6-1 [Closed]
Proposed Agreement:
For 6GR RRM measurements, study measurement resource, measurement quantity and measurement procedure, at least including:
· L1 and L3 measurements
· Single-beam based operation and multi-beam based operation
· Cell-level and beam-level mobility
· Single-TRP and multi-TRP deployment scenarios
· NR measurement resources and measurement quantities as baseline
· Strive for unified measurement framework for different measurement procedures

	
	Company

	Support
	Google, Spreadtrum, Tejas, NEC, ETRI, TCL, Sharp, Nokia, IMU; lenovo CATT

	Not support
	



	Company
	Comments

	vivo  
	Compared to NR, measurements based on on demand RS, e.g. on demand SSB should be considered as well.

	MediaTek
	We think measurement functionality should also be added in the main bullet. Since for some important measurement functionalise, there is no corresponding measurement quantity (e.g., DL sync). On the other hand, we prefer to keep the study on measurement resource/quantity open, instead of just taking NR as the baseline. Besides, we think wide and narrow beam based operation should also be considered for unified measurement framework of TN and NTN. 
For 6GR RRM measurements, study measurement resource, measurement functionality, measurement quantity, and measurement procedure, at least including:
· Measurement resource(s) in IDLE and CONNECTED
· Measurement quantity(s)
· L1 and L3 measurements
· Single-beam based operation and multi-beam based operation
· Cell-level and beam-level mobility
· Single-TRP and multi-TRP deployment scenarios
· NR measurement resources and measurement quantities as baseline
· Strive for unified measurement framework for different measurement procedures

It would also be appreciated if you can capture MTK view in the company view, as we mentioned in our tdoc R1-2600894, 5G NR's evolution to support advanced mobility functions by using multiple, distinct RS types has created a complex and power-intensive framework as shown in the following table 4. 6GR should study a unified design for the reference signal framework, where the supplemental (on-demand) sync/reference signal for pre-RACH refinement and the primary RS for connected-mode mobility are based on a single, flexible signal structure.
Table 4. Proposed RS types used for 6GR BM/mobility in initial/idle and connected cases
	Function
	Initial/Idle
	Connected

	Coarse detection and measurement
	Broadcasted SSB
	

	Coarse DL synchronization
	
	

	Fine detection and measurement
	CSI-RS-like OD-RS/SS
	CSI-RS for BM/mobility

	Fine DL synchronization
	
	

	Early CSI acquisition
	
	




	ZTE
	For the proposal, we have the following several comments:
#1: the term of “RRM measurement” should be changed as “mobility measurement”, which is also more aligned with the description of proposal in section 2.1.2.1. Beside, “RRM measurement” is usually regraded as L3 measurement. Thus, in order to avoid any unnecessary ambiguity, we tend to replace “RRM measurement” with “mobility measurement”.
#2: it is necessary to clarify the concept of cell-level mobility and beam-level mobility. In our understanding, in order to achieve seamless handover or connectivity, beam-level mobility can be considered as intra-cell inter-TRP switching (or inter-TRP switching within a cell-cluster/TRP group) that is achieved by L1/L2 beam switching (e.g.,Unified TCI). While for cell-level mobility, it can be seen as inter-cell cluster/inter-TRP goup switching, that is, UE moves from one cell-cluster/TRP group to another cell-cluster/TRP group, which can be achieved by cell-cluster switching command (e,g, L1/L2 signaling). Besides, in order to avoid unnecessary inter-TRP switching latency, TRPs within a cell-cluster/TRP-group should be from intra-DU only, or both intra-DU and inter-DU.
#3: For “NR measurement resources and measurement quantities as baseline”, we tend to remove “NR....as baseline” because the main sentence has emphasized that the intention of the proposal is to “study”the potential points/aspects required in 6GR.
#4: for last bullet, “different measurement procedures” are not clear, thus further clarification is required, e.g., different measurement procedures include BM (e.g., during initial access, and connected mode), mobility (e.g., L3 HO, LTM, CLTM, etc).

	Ericsson
	Support the general direction, but in our understanding, measurements are performed on reference signals and sometimes interference measurement resource, while “beams” and “TRP” are transparent to the UE.  Also, we do not see why NR would serve as baseline. “L1” vs “L3” measurements are mainly in the RAN4 domain. We would support the following formulation:
For 6GR RRM measurements, study measurement resource, measurement quantity and measurement procedure, at least including:
· L1 and L3 measurements
· Single-beam based operation and multi-beam based operation
· Cell-level and beam-level mobility
· Single-TRP and multi-TRP deployment scenarios
· NR measurement resources and measurement quantities as baseline
· Strive for unified measurement framework for different measurement procedures


	Xiaomi
	Similar to our comments on FL proposal in Section 2.1.2.1. it’s unclear now whether 6GR will support single beam or multi-beam operation or both, and whether 6GR will support single TRP or multi-TRP or both. It’s better to have a thorough study on whether to support these scenarios first.  

	IMU
	Cell-level and beam-level measurements should be aligned to enable the reuse of existing UE measurements, avoiding duplicated measurement procedures while supporting mobility unification.

	Samsung
	We are in general ok with the intention of the proposal, with the following comments: 
· We also want to study single-carrier and multiple-carrier scenario. 
· “RRM” in the main bullet can be removed since the first sub-bullet includes L1 measurement as well
For 6GR RRM measurements, study measurement resource, measurement quantity and measurement procedure, at least including:
· L1 and L3 measurements
· Single-beam based operation and multi-beam based operation
· Cell-level and beam-level mobility
· Single-TRP and multi-TRP deployment scenarios
· Single-carrier and multi-carriers deployment scenarios
· NR measurement resources and measurement quantities as baseline
· Strive for unified measurement framework for different measurement procedures


	DCM 
	We are generally fine with the proposal, but for measurement quantities, we have some concerns as to the measurement resources. In NR, it is optional to determine the measurement resources (NW can indicate which resource to measure). In such a case, when NW does no indicate the measurement resources, it is the UE implementation as to which resources to use for measurement. As a result, the measurement values can have different values depending on the UEs from different vendors.  
Thus, we would like to study whether the measurement resource determination can be NR as a baseline or not. 
For 6GR RRM measurements, study measurement resource, measurement quantity and measurement procedure, at least including: 
· L1 and L3 measurements 
· Single-beam based operation and multi-beam based operation 
· Cell-level and beam-level mobility 
· Single-TRP and multi-TRP deployment scenarios 
· Whether NR measurement resources and measurement quantities as baseline 
· Strive for unified measurement framework for different measurement procedures 


	LG Electronics
	Needs to be modified as follow:
Cell-level and beam-level measurement mobility

	Apple 
	First, we consider L1-RSRP measurement to be within the RAN1 scope and suitable for discussion. However, L3 measurements fall under RAN4 leadership, as they involve defining filtering, requirements, and gaps. Coordination with RAN4 is necessary, and it may be prudent to wait for their progress before proceeding this in RAN1. 
Regarding cell-level vs. beam-level reporting, these are tied to specific mobility use cases (e.g., handover types) and are often transparent to RAN1. We suggest clarifying why RAN1 must differentiate between them and what specific specification impacts are anticipated



Proposal 6-1a [open]
Proposed Agreement:
For 6GR RRM measurements, study measurement resource, measurement quantity, measurement functionality and measurement procedure, at least including:
· L1 and L3 measurements
· Single-beam based operation and multi-beam based operation
· Cell-level and beam-level measurement mobility
· Single-TRP and multi-TRP deployment scenarios
· Single-carrier and multi-carriers deployment scenarios
· NR measurement resources and measurement quantities as baseline
· Strive for unified measurement framework for different measurement procedures


	
	Company

	Support
	Interdigital, Spreadtrum

	Not support
	



	Company
	Comments

	Interdigtal
	The update formulation seems to be more reasonable.

	MediaTek
	During study phase, we think it should be open for other measurement scenarios may be identified by other feature groups, we suggest adding one bullet:
· FFS: other measurement scenarios


	OPPO
	Yesterday we agreed the deployment scenario, maybe there is no need to repeat in this proposal.

Agreement
For initial access and mobility in 6GR, study the following deployment scenarios
· Single beam and multi-beam based deployments
· Single TRP and multi-TRP based deployments
· Single carrier and multi-carrier deployments
· Other deployment scenarios




Proposal 6-2 [Closed]
Proposed Agreement:
For RRM measurement in IDLE, the measurement resources include at least sync signal.
· FFS additional sync signal/reference signal for measurement
For RRM measurement in CONNECTED, the measurement resources include at least CSI-RS.
· FFS additional sync signal/reference signal for measurement

	
	Company

	Support
	Google, Tejas, NEC, Sharp, lenovo, LG Electronics 

	Not support
	



	Company
	Comments

	Google
	We are fine with inclusion of CSI-RS for CONNECTED mode measurements. However, we believe that SSB should remain a baseline measurement resource even in CONNECTED mode to ensure robustness, acting as a reliable fallback reference.

	Spreadtrum
	In NR, only SSB is used for DL based RRM measurement for L3 mobility in IDLE mode. In RRC connected mode, both SSB and CSI-RS can be configured for RRM measurement for L3 mobility and only SSB based L3 RRM measurement was applied in actual NR commercial deployment. CSI-RS for RRM measurement for L3 mobility is mainly designed to improve the RRM measurement accuracy and reduce the measurement delay, thereby improving the performance of mobility management in RRC CONNTEDTED mode. Therefore, we suggest to modified the proposal as follow:
Proposed Agreement:
For RRM measurement in IDLE, the measurement resources include at least periodic 6GR SSB sync signal.
· FFS additional sync signal/reference signal for measurement
For RRM measurement in CONNECTED, the measurement resources include at least periodic 6GR SSB CSI-RS.
· FFS additional sync signal/reference signal for measurement


	vivo  
	For RRM measurement in connected state, does the proposal mean that SSB may  be not used for RRM measurement at all for connected state?

	MediaTek
	We support the CONNECTED parts, but we think for IDLE parts, both sync signal and CSI-RS like additional RS are necessary since single sync signal only may not be sufficient from many aspects as mentioned in the table 4 of Proposal 6-1. Furthermore, we strive to a unified design for the reference signal framework for both IDLE and CONNECTED.

	ZTE
	Same comment as #1 of proposal 6-1, “RRM measurement” is changed to “mobility measurement”.
For connected mode, we think that sync signal should also be a benchmark measurement resource, rather than CSI-RS. Besides, we are open to support CSI-RS in addition to sync signal for refinement measurement.


	Ericsson
	As a starting point, RRM measurements in IDLE and CONNECTED mode on synchronization signal should be supported. Measurements on CSI-RS can be discussed later.

	Xiaomi
	In Proposal 5-4, it is proposed to study ‘Provision of additional sync signal/reference signal before paging reception’. Therefore, we believe additional sync signal/reference signal should also be included as the measurement resources for RRM measurement in IDLE.   

	Nokia1
	We propose following changes to the proposal:

For RRM measurement in IDLE, the measurement resources include at least sync signal.
· FFS additional sync signal/reference signal for measurement
For RRM measurement in CONNECTED, the measurement resources include at least CSI-RS sync signal.
· FFS for additional reference signal (e.g. CSI-RS) for measurement


	IMU
	In Release 18, to achieve LTM handover goals, beam-level measurements, based on SSB and CSI-RS, started to be used directly as inputs to mobility decisions rather than being limited to beam management only.
Therefore, we suggest that:
For RRM measurement in CONNECTED, the measurement resources include both SSB and CSI-RS.
· FFS additional sync signal/reference signal for measurement


	Samsung
	For connected mode, we believe sync signal shall also be served as the baseline for RRM. 
For RRM measurement in IDLE, the measurement resources include at least sync signal.
· FFS additional sync signal/reference signal for measurement
For RRM measurement in CONNECTED, the measurement resources include at least sync signal and/or CSI-RS.
· FFS additional sync signal/reference signal for measurement


	CATT
	Support the measurement resources include at least sync signal for RRM measurement in IDLE. 
For the measurement resources for RRM measurement in CONNECTED mode, whether CSI-RS is used as the measurement resources need to be further discussed. In legacy, CSI-RS for mobility is specified as the measurement resource for RRM measurement but is rarely applied in real deployment. In Rel-18/19 mobility discussion, CSI-RS is adopted as measurement RS after SSB is specified as the measurement RS. We propose the following updates:
Proposed Agreement:
For RRM measurement in IDLE, the measurement resources include at least sync signal.
· FFS additional sync signal/reference signal for measurement
For RRM measurement in CONNECTED, the measurement resources include at least CSI-RS  sync signal.
FFS additional sync signal/reference signal for measurement

	Apple 
	Regarding the first bullet, the proposal is straightforward, as SSB is the only RS signal available for UEs in RRC_IDLE. For the second bullet, the necessity of including CSI-RS in any measurement resource configuration is unclear. In real deployment, SSB is commonly used for measurements even by UEs in RRC_CONNECTED without CSI-RS configurations; therefore, SSB-based measurements should be maintained as the baseline for CONNECTED mode RRM measurement.

	Interdigital
	Measurements of neighborcell CSI-RS require obtaining timing of neighborcells in order to make the correct measurements of CSI-RS. So use of SS as part of the measurement of CSI-RS is unavoidable in our opinion. We think SS should be the baseline for all mobility measurements, which should simplify operations and functionalities requires.
If we need to make any agreement, we think it should start with SS for regardless of UE RRC state.




BM during initial access
Companies’ views
ETRI proposed that for 6GR initial beam acquisition, reuse the NR beam acquisition framework based on the association between SSBs and ROs as the baseline. InterDigital proposed to use 5G NR beam association for initial access as baseline.
Early beam management during initial access
ZTE proposed RACH procedure to enable early CSI acquisition (e.g., CSI reporting via Msg-A) can be studied in 6G. For example, based on configuration, SSB-based measurement (e.g., RSRP, SINR/CQI) can be reported to gNB via Msg-A or other uplink channels to at least align beam information.
QC proposed to study early beam report/refinement during initial access.
DOCOMO proposed to study early beam reporting for mTRP based on early CSI acquisition framework during initial access.
Xiaomi proposed to study early beam report during initial access for S-TRP and M-TRP. 
NEC proposed to study to support early beam management during initial access for UE entering RRC CONNECTED mode.
Spreadtrum believes introducing early beam measurement in idle state would cost UE’s power and result in UE’s implementation complexity thus the actual benefit of early beam reporting needs to justified.
CMCC observes that in initial access procedure, on top of monitoring the first-stage SS, a UE needs to identify the second-stage TRP/carrier/beam-specific SS to acquire at least the following benefits:
· To achieve energy saving gain for both network and UE.
· To acquire early quality measurement to reduce measurement acquisition latency and facilitates the subsequence procedure.

Multi-TRP
DOCOMO proposed to consider whether beam establishment for multi‑TRP operation can be initiated already during the initial access phase, instead of deferring it until after RRC CONNECTED establishment to achieve faster access to high throughput and robust connectivity.
NEC proposed to study to support early multi-TRP framework during initial access.
Sharp proposed to study SSB transmissions and system information contents (e.g., TRP specific information) to achieve mTRP based initial access in RRC_IDLE/INACTIVE to enable early optimal beam/power acquisition towards a specific TRP. 
ETRI proposed to study multi-TRP beam measurement and cell-specific beam reference signals in combination with SSB to support multi-stage beam acquisition.
Google proposed that 6G initial access should support the identification and reporting of multiple preferred beams (e.g., two SSB indices) to facilitate immediate multi-TRP operation or fast beam recovery upon connection setup.
CMCC proposed that RAN1 should study 6GR initial access procedure for multi-TRP and multi-carrier scenarios, including,
· Step 1: Detection of “always-on” first-stage signals/channels. 
· The first-stage signal/channel is CFA-specific signal/channel for multi-TRP scenario, and is on anchor carrier for multi-carrier scenario.
· Step 2: Wake up or monitor second-stage TRP/carrier/beam-specific signals/channels. 
· The second-stage signal/channel can be on-demand triggered by UE wake up signal;
· The second-stage signal/channel can be on-demand monitored by UE when necessary;
· The second-stage signal/channel can be sparsely transmitted on non-anchor carriers in multi-carrier scenario;
· The second stage signal/channel is beam-specific in single TRP scenario, is TRP/beam-specific in multi-TRP scenario, and is carrier-specific in multi-carrier scenario;
· Msg1-b(s) can be sent towards one or multiple TRP(s) in multi-TRP scenario, or Msg1-b can be sent on the anchor carrier or on the selected non-anchor carrier in multi-carrier scenario.

AI/ML for BM
At the RAN1 #123 meeting, the sub-use cases of AI/ML for beam management and extension, and corresponding agreements are as follows.
	Agreements
From RAN 1 perspective, the following use cases can be matched to the identified primary agendas of RAN1
	Use cases
	Primary agendas 

	(non-related entries are omitted)

	AI/ML for beam management and extension
	Initial access for Sub-case D
Beam management for other sub-cases
Note: sub-case A/B/D maybe related to mobility

	(non-related entries are omitted)






In RAN1#124, many companies discussed AI/ML for beam management during initial access in agenda item 10.5.1.1, as listed below. In addition, there are many proposals for agenda item 10.5.1.2.
	Company
	Proposals/Observations

	Nokia
	Proposal 28: 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).

	Spreadtrum
	Proposal 33: Beam prediction for 6GR initial access (Sub-use case D) should be studied.

	Huawei
	Proposal 69: Study AI/ML based beam prediction for initial access, such as temporal domain prediction.


	LGE
	Proposal #16: Study the feasibility and potential performance gains of AI/ML‑based beam prediction to support efficient beam measurement and initial access, especially in scenarios with a large number of DL Tx beams and sparse SSB transmission.


	Xiaomi
	[bookmark: _Hlk220518050]Proposal 29: Study the necessity, benefits, applicable scenarios and specification impact of AI based beam prediction during initial access.


	Ericsson
	Proposal 1 [bookmark: _Toc220682712]
Proposal 2 
Proposal 3 
Proposal 4 
Proposal 5 
Proposal 6 
Proposal 7 
Proposal 8 
Proposal 9 
Proposal 10 
Proposal 11 
Proposal 12 
Proposal 13 
Proposal 14 
Proposal 15 
Proposal 16 
Proposal 17 
Proposal 18 
Proposal 19 
Proposal 20 
Proposal 21 
RAN1 studies beam management for initial access that can potentially facilitate choosing a narrow DL beam based on wide-beam measurements. 


	NEC
	Proposal 16: Study AI/ML based SSB and RO selection during initial access.

	Samsung
	Observation 6: The feasibility of beam prediction for initial access (for both NW-side model and UE-side model) can be verified by the simulation results from NR.
Observation 7: Beam prediction can reduce RS overhead and latency of initial access.
Proposal 25: Study beam prediction for initial access considering the following aspects:
· For NW-side model, how base station to obtain model input (e.g., measurement of DL RS) for NW-side prediction;
· For UE-side model, how UE to convey UE-side prediction result to base station.

	KT
	Proposal 5. Study the beam prediction during initial access with UE-sided model as an extension of 5GA BM use case.


	Sony
	Proposal 5: Extend release 19 AI/ML-based beam management research to optimize initial access phase beam selection and enhance UE initial access performance
Proposal 6: To reduce latency, the UE can predict the optimal SSB either by measuring a limited number of SSBs or by leveraging its historical SSB measurement data to determine the current optimal SSB.
Proposal 8: To enhance initial access processing, consider using UE-side AI/ML to predict the optimal narrow beam during the initial access phase through SSB measurement analysis.


	DOCOMO
	Proposal 21: 
· Study the AI/ML-based beam prediction for mobility based on the outcomes of the related study in the beam management agenda. The following items can be studied in this agenda,
· Potential specification impacts, in addition to beam management, include LCM (inference reporting, applicability reporting, data collection, performance monitoring, etc.) under this use case.


	Huawei
	Proposal 69: Study AI/ML based beam prediction for initial access, such as temporal domain prediction.




Discussion
Proposal 7-1 [closed]
Proposed Agreement:
For 6GR initial beam acquisition, reuse the NR beam acquisition framework based on the association between SSBs and ROs as the baseline. Further study the followings:
· Beam reference signals
· Early beam report/refinement during initial access, including single-TRP and multi-TRP operation
· Feasibility and performance of AI/ML based spatial/temporal beam prediction initial access

	
	Company

	Support
	Tejas, vivo, ETRI, CEWiT, Sharp, Nokia, DCM, lenovo, LG Electronics

	Not support
	



	Company
	Comments

	Google
	We support studying early beam reporting during initial access, as enabling earlier multi-TRP operation can significantly improve initial throughput and user experience. 
Regarding AI/ML, we support studying UE-sided beam prediction to reduce measurement overhead. However, we believe the implementation of such prediction models should remain UE-implementation specific rather than being rigidly standardized, to accommodate diverse device form factors and antenna designs.
However, beam reference signals is unclear to us. 

	Spreadtrum
	We suggest to modified the proposal as follow:
Proposed Agreement:
For 6GR initial beam acquisition, reuse the NR beam acquisition framework based on the association between SSBs and ROs as the baseline. Further study the followings enhancements if necessary:
· Beam reference signals
· Early beam report/refinement during initial access, including single-TRP and multi-TRP operation
· Feasibility and performance of AI/ML based spatial/temporal beam prediction initial access


	CMCC
	We think it is too early to say reusing NR beam acquisition framework as baseline, and using SSB-to-RACH association as baseline. As we commented for FL proposals in 2.1.2.1, there are potential solutions to consider additional/OD SS to acquire fine beam information, or TRP-level beam association information, and candidates of such signal can be SSB or other reference signals, e.g., CSI-RS/TRS. If latter is considered, which may have potential benefits of less time domain resource overhead, then the RO  is not necessarily associated with SSB but with other reference signal.

	NEC
	Agree with CMCC that the RO and SSB association can be re-discussed in 6GR

	MediaTek
	[bookmark: _Ref220685284]We think using a CSI-RS-like sync RS prior to the RACH procedure, thereby improving UL synchronization, UL coverage, and capacity for random access. We suggest the following updated proposal, where we take the principle of association between bean reference signals and ROs as baseline and study what beam reference signals can be used in 6GR:
Updated Proposed Agreement:
For 6GR initial beam acquisition, reuse the NR beam acquisition framework based on the association between SSBs pre-RACH beam reference signals and ROs as the baseline. Further study the followings:
· Beam reference signals
· Early beam report/refinement during initial access, including single-TRP and multi-TRP operation
· Feasibility and performance of AI/ML based spatial/temporal beam prediction initial access

[bookmark: _Ref220685296]It would also be appreciated if you can capture MTK view in the company view, as we mentioned in our tdoc R1-2600894, From TN perspective, broadcasting SSB/SIB in an SFN manner across multiple TRPs/cells managed by the same BBU can reduce energy consumption while maintaining sufficient coverage. From NTN perspective, broadcasting SSB/SIB in a wide-beam manner across multiple narrow beams can reduce satellite energy consumption while reducing SSB periodicity.
[bookmark: _Ref220685300]However, the coarse spatial information from an initial wide-beam/SFN SSB can be refined using a CSI-RS-like sync RS prior to the RACH procedure, thereby improving UL synchronization, UL coverage, and capacity for random access.
[bookmark: _Ref220685378]Proposal 3: 6GR should study a two-step beam management framework for initial access that balances the need between 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.


	ZTE
	It’s better to clarify what does the “BM” means . For example, the SSB-RO association is more for the UL beam management based on the assumption of “beam correspondence”. 
It’s preferred to re-organize the proposal to clarify the operation for DL and UL, separately. 
Meanwhile, the details in sub-bullet should also be re-organized, e.g., Does “beam reference signals” refer to RS for DL beam management, especially in addition to SSB ? If so, we can further clarify it and as mentioned above, the SSB should be the baseline for this operation.

	Fujitsu
	We are not objecting to the direction of the proposal. However, this proposal seems more related to RACH procedure. It might be more appropriate to discuss in the AI for RACH.

	Ericsson
	SSB and RO association would fall in AI 10.5.1.2 in our understanding. OK to study early measurements, and feasibility of AI/ML based measurements.

	Samsung
	We also want to study single-carrier and multiple-carrier scenario. 
For 6GR initial beam acquisition, reuse the NR beam acquisition framework based on the association between SSBs and ROs as the baseline. Further study the followings:
· Beam reference signals
· Early beam report/refinement during initial access, including single-TRP and multi-TRP operation, and single-carrier and multiple-carrier operation
· Feasibility and performance of AI/ML based spatial/temporal beam prediction initial access


	DCM
	For the last bullet, there are some overlaps for this study among Beam Management, RACH, and this agenda. It is better to clarify it or at least put FFS.

For 6GR initial beam acquisition, reuse the NR beam acquisition framework based on the association between SSBs and ROs as the baseline. Further study the followings:
· Beam reference signals
· Early beam report/refinement during initial access, including single-TRP and multi-TRP operation
· FFS: Feasibility and performance of AI/ML based spatial/temporal beam prediction initial access


	LG Electronics
	Similar view to Ericsson. We are aligned with the intention of this proposal. However, it would be more appropriate on AI 10.5.1.2.

	CATT
	For AI/ML based spatial/temporal beam prediction initial access, the UE may predict optimal narrow beam (e.g., CSI-RS beam) for transmission. In this case, the association between CSI-RS resources and ROs needs to be defined.
We propose the following update:
For 6GR initial beam acquisition, reuse the NR beam acquisition framework based on the association between SSBs/RSs and ROs as the baseline. Further study the followings:
-	Beam reference signals
-	Early beam report/refinement during initial access, including single-TRP and multi-TRP operation
-	Feasibility and performance of AI/ML based spatial/temporal beam prediction initial access

	Interdigital
	SSB to RO mapping seems to be something that should be better discussed in Agenda 10.5.1.2.
The mapping between SSB to RO is enabled from that fact there is a method to identify SS beams or SS resources in 5G NR. This is typically referred to as SSB index. Maybe the focus should be on the fact that 6G SS should support mechanism to identify SS beams (e.g., SSB index).



Proposal 7-1 [open]
Proposed Agreement:
For 6GR initial Study beam acquisition, reuse the NR beam acquisition framework based on the association between SSBs and ROs as the baseline. Further study the followings: Study beam acquisition during 6GR initial beam acquisition, including:
· Beam reference signals
· Beam acquisition for each channel during initial access
· Early beam report/refinement during initial access, including single-TRP and multi-TRP operation
· Feasibility and performance of AI/ML based spatial/temporal beam prediction initial access

	
	Company

	Support
	

	Not support
	



	Company
	Comments

	MediaTek
	During study phase, we think it should be open for other beam management scenarios may be identified by other feature groups, we suggest adding one sub-bullet for the second bullet:
· FFS: other beam report/refinement scenarios/operations


	CEWiT
	According to us NR beam acquisition framework based on association between SSBs and ROs should be the baseline for study.

	OPPO
	We suggest the following modifications. Removing “including single-TRP and multi-TRP operation” is because it has been agreed to consider this deployment scenario for initial access and mobility.

For 6GR initial Study beam acquisition, reuse the NR beam acquisition framework based on the association between SSBs and ROs as the baseline. Further study the followings: Study beam acquisition during 6GR initial access beam acquisition, including:
· Beam reference signals
· Beam acquisition for each channel/signal during initial access
· [bookmark: OLE_LINK1]Early beam report/refinement during initial access, including single-TRP and multi-TRP operation
· Feasibility and performance of AI/ML based spatial/temporal beam prediction during initial access


	Spreadtrum
	OPPO’s version may be more concise and clear.



Other aspects

Contact person
Please provide the information of the contact person in the following table to facilitate the discussions.
	Company
	Name
	Email address

	Google
	Alex Liou
	alexliou@google.com

	Spreadtrum
	Yu Ding
	Yu.ding@unisoc.com

	Spreadtrum
	Huan zhou
	Huan.zhou@unisoc.com

	Spreadtrum
	Zhenzhu Lei
	Reven.lei@unisoc.com

	Spreadtrum
	Lei Gu
	Lei.gu@unisoc.com

	Tejas
	Abhijith BG
	abhijithb@tejasnetworks.com 

	NEC
	Pengyu Ji
	ji_pengyu@nec.cn

	NEC
	Pravjyot
	Pravjyot.Deogun@EMEA.NEC.COM

	vivo  
	Zhipeng Lin
	zhipeng.lin@vivo.com

	vivo  
	Liu Siqi
	liusiqi@vivo.com

	vivo  
	Gen Li
	reagan.li@vivo.com

	vivo  
	Qu Xin
	quxin@vivo.com

	vivo  
	Sun Peng
	sunpeng@vivo.com

	ETRI
	Sunghyun Moon
	sh.moon@etri.re.kr 

	ETRI
	Jung-Bin Kim
	jbkim777@etri.re.kr 

	MediaTek
	Wen Tang
	WenT.Tang@mediatek.com

	TCL
	Yuanqing Yang
	yuanqing4.yang@tcl.com

	TCL
	Wenwen Huang
	wenwen5.huang@tcl.com

	TCL
	Rongling Jian
	rongling.jian@tcl.com

	Fujitsu
	Qinyan Jiang
	jiangqinyan@fujitsu.com

	CEWiT
	Deepak PM
	deepakpm@cewit.org.in

	CEWiT
	Deepak Agarwal
	deepak@cewit.org.in

	CEWiT
	Abhijeet Masal
	abhijeetmasal@cewit.org.in

	Ericsson
	Claes Tidestav
	Claes.tidestav@ericsson.com

	Ericsson
	Magnus Åström
	Magnus.astrom@ericsson.com

	Nokia
	Jorma Kaikkonen
	jorma.kaikkonen@nokia.com

	Nokia
	Ganesh Venkatrman
	ganesh.venkatrman@nokia.com

	Nokia
	Sanjay Goyal
	sanjay.goyal@nokia.com

	QC
	Yan Zhou
	yanzhou@qti.qualcomm.com

	QC
	Jing Sun
	jingsun@qti.qualcomm.com

	QC
	Qian Zhang (Emily)
	qiaz@qti.qualcomm.com

	DCM
	Takashi Ikeuchi
	takashi.ikeuchi.gs@nttdocomo.com

	DCM
	Naoya Shibaike
	naoya.shibaike.eg@nttdocomo.com 

	DCM
	Mamoru Okumura
	mamoru.okumura.nz@nttdocomo.com

	DCM
	Taichi Shichijo
	taichi.shichijou.ma@nttdocomo.com

	LG Electronics
	Hyunsoo Ko
	hyunsoo.ko@lge.com

	LG Electronics
	Seju Park
	seju.park@lge.com

	CATT
	S Li
	lsp@catt.cn

	CSCN
	Yekun Liu
	nkliuyk@163.com

	CSCN
	Sifan Liu
	sifanliu_dlut@163.com

	Apple 
	Hong He
	hhe5@apple.com

	Interdigital
	Daewon Lee
	daewon.lee@interdigital.com

	Interdigital
	Fumihiro Hasegawa
	Fumihiro.Hasegawa@InterDigital.com

	Interdigital
	Jaya Rao
	Jaya.Rao@InterDigital.com

	KDDI
	Takeo Ohseki
	ta-ooseki@kddi.com

	Huawei
	Xinghua Song
	songxinghua@huawei.com

	Huawei 
	Matthew Webb
	matthew.webb@huawei.com

	Huawei
	Yi Long
	frank.longyi@huawei.com

	Huawei
	Yi Wang
	Wangyi6@huawei.com

	Huawei
	Huang Huang
	huanghuang@huawei.com

	Fraunhofer
	Geordie George
Gustavo Costa
	geordie.george@iis.fraunhofer.de
gustavo.wagner.oliveira.da.costa@iis.fraunhofer.de
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