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1. Introduction
This summary summarizes observations and proposals from contributions submitted to 3GPP TSG RAN WG1#124, for beam management for downlink and uplink on 6G Radio (6GR) in A.I. 10.5.2.4. The contributions elaborate lessons learnt from 5G beam management, identify the new 6GR scenarios and requirements, and propose the corresponding 6G Day-1 features. Generally speaking, there is a common consensus of having a unified 6GR beam management framework to accommodate various deployment scenario(s) (sTRP, DPS/repetition, mTRP (CJT/NCJT), cell-free, etc.), different frequency range(s) (sub-6GHz, around 7GHz, around 15GHz, FR2, etc), DL/UL transmission schemes, classical and advanced beam measurement (e.g., AI/ML, compressed sensing, etc.), and NW/UE-initiated report/switching procedure.
2. Plan
Per Mr. Chair’s guidance, for 6GR-beam management for downlink and uplink, at least the following aspects should be considered for the subsequent discussion.
	10.5.2.4 Beam management for downlink and uplink
Note 1: Including proposals for beam management related aspects, such as beam indication, beam report and beam recovery, etc.


Based on the contributions from companies [1]-[39], the followings are provided in this document:
· Summary of companies’ views on each of open issues raised by interested companies, where the open issues are categorized as follow:
· Issue 1 – Lessons learnt from 5G, 6GR-BM scenario(s), requirement(s) and scopes 
· Issue 2 – Evaluation methodology (EVM) for beam management
· Issue 3 – NW initiated beam management (e.g., beam measurement, report and indication)
· Issue 4 – UE initiated beam management (e.g., beam failure recovery, UE-initiated/event-driven beam reporting, etc.)
· Observations and recommended proposals are based on the summary of companies’ views

3. Contact Person
For potential offline discussion, companies/delegates are encouraged to enter the contact information in the table below: 
Table 0 Contact Information
	Company
	Point(s) of contact
	Email address(es)

	Nokia
	Sanjay Goyal
	Sanjay.goyal@nokia.com

	Nokia
	Keeth Jayasinghe
	Keeth.jayasinghe@nokia.com

	Nokia
	Mihai Enescu
	Mihai.enescu@nokia.com

	China Telecom
	Jing Guo
	guojing6@chinatelecom.cn

	Spreadtrum
	Yu Yang
	Yu.yang2@unisoc.com

	Spreadtrum
	Dawei Ma
	Dawei.Ma@unisoc.com

	Peng Guan
	NEC
	guan_peng@nec.cn

	Yukai Gao
	NEC
	gao_yukai@nec.cn

	Yushu Zhang
	Google
	yushuzhang@google.com

	Fujitsu
	WANG Guotong (David)
	wangguotong@fujitsu.com

	Ericsson
	Henrik Ryden
	henrik.a.ryden@ericsson.com


	TCL
	Kai Liu
	Kliu3@tcl.com

	CMCC
	Yuhua Cao
Qiulin Xue
	caoyuhua@chinamobile.com
xueqiulin@chinamobile.com

	ETRI
	Minhyun Kim
	minhyun.kim@etri.re.kr

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

	NTT DOCOMO
	Mamoru Okumura
	mamoru.okumura.nz@nttdocomo.com

	NTT DOCOMO
	Wang Xin
	wangx@docomolabs-beijing.com.cn





4. Lessons learnt from 5G, 6GR-BM scenario(s), requirement(s) and scopes 
This section synthesizes observations and proposals from contributions, regarding on beam management for DL and UL, for lessons learnt from 5G, deployment/targeted scenario(s) and the corresponding scope(s). 
4.1. NW initiated procedure 
4.1.1. Lessons learnt from 5G-NR
Moderator thanks companies’ valuable inputs on lessons learnt from 5G-NR beam management procedure (NW-initiated). Then, the following observations are proposed for companies’ check and comment:

Observation 4.1.1:
On NW-initiated beam management for DL and UL, regarding the lessons learnt from 5G-NR, the following aspects are identified from RAN1 perspective:
· Definition of beam management
· QCL-related aspect 
·  Definition & source QCL-RS
· unified TCI framework
· Beam sweeping, and tracking
· Beam sweeping pattern (intra vs inter-symbol)
· Early beam report/refinement starting from random access
· Report quantity or metrics, e.g., lack of interference information report
· Beam activation
· Beam association or indication
· Beam association/QCLed
· Default QCL assumption
· Beam indication cost
· Analog beam mis-alignment/mis-match due to pre-determined candidate beam(s)
· UL beam management
· etc.
	
	Lessons
	Description
	Reported companies

	1
	Definition of beam management
	Definition of beam management [12]
According to the TR 38.802, beam management in 5G NR was defined as follows:
· Beam management: a set of L1/L2 procedures to acquire and maintain a set of TRP(s) and/or UE beams that can be used for DL and UL transmission/reception, which include at least following aspects:
· Beam determination: for TRP(s) or UE to select of its own Tx/Rx beam(s).
· Beam measurement: for TRP(s) or UE to measure characteristics of received beamformed signals
· Beam reporting: for UE to report information of beamformed signal(s) based on beam measurement
· Beam sweeping: operation of covering a spatial area, with beams transmitted and/or received during a time interval in a predetermined way.
	xiaomi, China Telecom, CMCC, 

	2.1
	QCL-related aspect – Definition & source QCL-RS
	QCL definition
· [11] … Quasi-Co-Location (QCL) is a fundamental physical layer concept in 5G NR. It is defined as follows: Two antenna ports are said to be quasi co-located if properties of the channel over which a symbol on one antenna port is conveyed can be inferred from the channel over which a symbol on the other antenna port is conveyed.

Source QCL-RS (e.g., SSB, P-TRS)
· [1] … in 5G NR, periodic TRS is UE-specific and serves as a primary QCL source reference signal for downlink reception, supporting channel estimation for CSI-RS, PDCCH DM-RS, and PDSCH DM-RS. In contrast, uplink reception of PUCCH and PUSCH relies directly on DM-RS. The use of UE-specific periodic TRS introduces significant system overhead and contributes to increased network energy consumption. For 6G, it is therefore desirable to revisit the reliance on periodic TRS and explore mechanisms to reduce or eliminate its transmission, such as using aperiodic TRS transmitted in vicinity of data transmissions (PDSCH) or relying more on DMRS for downlink reception.
· [8] … According to commercial practices, the TRS related QCL chains don't help much in improving system performance, but takes up valuable time frequency resources and increases the workload of base station.
· [10] … In 6GR, we should mandate a single source RS in connected mode for both fine T/F tracking and beam tracking and adopt CSI-RS as the single source RS for both tracking and BM.
· [11] … mandates the SSB as the primary or sole source for QCL relationships, which becomes unsuitable in high-mobility scenarios (e.g., high-speed train) or for flexible access based on CSI-RS. For instance, in high-speed train scenarios using Single Frequency Network (SFN) transmission or in multi-TRP/cell free cooperative scenarios, the SSB may fail to provide the precise QCL information required for a specific TRP. This rigidity becomes a bottleneck for rapid beam switching and dynamic TRP cooperation.
· [29] … periodic TRS is used as QCL source RS for many other signals including CSI-RS for CSI acquisition, PDSCH DMRS, and PDCCH DMRS. Periodic TRS is an always-on signal that contributes to high reference signal overhead as well as UE and network energy consumption, which will increase in denser network with more TRPs and short inter-site distances
· [37] ... With increasing mobility at higher carrier frequencies, fewer number of TRS resources for tracking by the UE, the faster rate of change of the strongest beams serving the UE and higher latency of update of QCL references for TRS via RRC act as a bottleneck for accurate and reliable channel parameter estimations required for PDCCH and PDSCH demodulation.

	Nokia, ZTE, CMCC, Ericsson, China Telecom, Fraunhofer IIS, Fraunhofer HHI, CEWiT, MediaTek, xiaomi. 

	2.2
	QCL-related aspect – unified TCI framework
	Unified TCI framework (R17/18) vs Separate TCI/spatial-relation (R15/16)
· [1] … Fragmented development of overlapping beam measurement and reporting features across working groups leads to divergent designs, increased system complexity, and longer development cycles.
· [5] … In 5G BM framework, a lot of separate features were supported, leading to big redundancy in the spec., e.g., redundant configuration, measurement and reporting.
· [8] … 5G has standardized a multitude of redundant features that turned out to be either never commercialized or proved to be highly impractical in real-world deployments. A prime example is the overly complicated QCL-chain design. The complexity of this design made it difficult to implement and manage efficiently. Secondly, although the Rel-17 unified TCI framework was a step forward in standardizing beam indication…
Legacy handover procedures often result in throughput loss and may cause coverage gaps. To address this, 6G should focus on mitigating these issues and guaranteeing continuous coverage during handovers. One effective approach is to consider cell cluster level beam management, where multiple TRPs within a cell cluster jointly serve a UE.
· [10] … In 6GR, DL/UL beam switching within a same TRP/cell or among different TRPs/cells is based on TCI state indication/update
· Rel‑17/18 unified TCI together with ICBM as starting point
· At least for TRPs/cells under the same BBU
· Support more than one indicated TCI states for DL/UL
· [11] … In 6GR, a unified TCI framework for mTRP should be studied and the unified TCI framework in 5G NR can be seen as a starting point.
· [22] … Unified TCI framework in NR helped to facilitate joint DL/UL beam indication, reduce signaling overhead and associated ambiguities, but still built on top of legacy framework and having potentially scope for further simplification.. 
· [23] … The unified TCI framework provides a scalable basis for beam management, including support for multi-TRP operation, with a clear beam application timeline and consistent beam usage across downlink and uplink channels.
· [25]… 6GR study should focus on further optimization point with regard to extended unified TCI framework, since extended unified TCI framework had been well evolved not only to have unified solution for DL transmission but also to achieve beam-specific power control and TA management from UL transmission perspective.
· [36] … As one key component for multi-beam operation, unified TCI state has been introduced in R17 to switch the common beam associated with multiple channels/signals via a single beam switch command, instead of multiple individual commands. This saves both beam indication overhead and latency, compared with R15 TCI state framework. Therefore, the beam management based on unified TCI state framework should be considered as baseline in 6G, across frequency ranges.

	Apple, Futurewei, Huawei, ZTE, Samsung, MediaTek, Ericsson, Qualcomm, Nokia, CMCC, NTT DOCOMO, TCL, CATT, Ofinno, Google, NEC, China Telecom, IDC, Fujitsu, Sharp, ETRI, Transsion, Sony, AT&T, Fraunhofer IIS, Fraunhofer HHI, CEWiT, xiaomi, vivo, LGE

	3
	Beam sweeping, and tracking
	Beam sweeping pattern (intra vs inter-symbol)
· [6] … One issue with the CSI-RS for beam management in 5G/NR is that the CSI-RS is designed for CSI measurement, i.e., the UE can measure the full channel state information from one CSI-RS resource. However, the beam measurement does not need the UE to measure the full channel state information. In contrast, the RSRP-like measurement is sufficient. Actually, using full channel state information for beam management would be non-efficient way. Furthermore, one key feature for beam measurement is to support beam sweeping efficiently so that the system can complete the transmission of all candidate Tx beams with the least resource and shortest time latency.
· [12] … Study per-port L1-RSRP report for fast beam sweeping based on a N ports CSI-RS resource with one-to-one mapping between port and Tx beam.
· [21] … The per-symbol beam sweeping approach treats the OFDM symbol as an indivisible unit for beamforming. However, analog beamforming can be applied independently to different subcarrier groups within a symbol if the beamforming weights are set per subband rather than wideband. This enables intra-symbol beam sweeping where multiple beam directions are transmitted simultaneously in different frequency regions of the same symbol.
· [25] … “beam measurement RS overhead reduction technique” to be studied, such as lack of P1 procedure in the specification.

[image: ]
[22] Beam sweeping pattern (intra vs inter-symbol)

[bookmark: _Hlk221566258]Early beam report/refinement starting from random access
· [36] … As reflected in coverage study in 5G, DL/UL messages in initial access are typically bottleneck due to suboptimal used beams. However, the beam refinement can only happen after RRC setup complete. Therefore, it would be beneficial to consider early beam refinement to improve the coverage of initial access messages
· [8] … For 6GR beam management during initial access, early sync/CSI for multi-TRP should be considered to enable a smooth transition from wide to narrow beams. This can be achieved by Msg1/Msg3 to indicate the beam measurement results for CJT and Msg4/late message to trigger the early CSI for mTRP. To be more specific, the UE can first report beam ID, TRP ID, or RSRP information to the base station via Msg1 (random access preamble) or Msg3 (connection request message) during initial access or using reciprocity/beam correspondence,
· [12] ... To reduce beam determination latency, early beam reporting during initial access should be considered. We propose reusing the framework of early CSI triggering with potential enhancements if necessary. It means that after Msg 1 transmission, the UE shall continue measuring the SSB/CSI-RS or the UE shall start measuring triggered by Msg 4. Beam reporting can be realized via Msg 3, or a PUSCH indicated in Msg 4. To avoid increasing UCI payload size, beam reports should minimally include RS ID(s)…

[image: ]
[36] Early beam report in Msg3 based on SSB

	OPPO, Apple, ZTE, Qualcomm, xiaomi, LGE, Futurewei,  

	4
	Report quantity or metrics
	Lack of interference information report
· [5] …, beam reporting focused on channel beam reporting and neglected interference beam reporting which is essential for beam based scheduling. Although L1-SINR reporting was supported, the strong restriction on IMR configuration, i.e., each CMR is associated with a particular IMR, making the evaluation of interference unpractical.
… the configuration of CMR and IMR is too restrictive: each CMR is associated with a particular IMR. It is not possible for UE to identify the weak interference beams or strong interference beams among all the other beams. Second, interference is reflected by the reported L1-SINR of CMR and no explicit interference beam information is reported. With the L1-SINR of a CMR based on the pre-configured IMR, BS cannot know which beam will cause weak or strong interference to the reported beam and thus cannot determine which beam should or should not be scheduled together with the reported beam.
· [18] ..., later 3GPP Rel-16, L1-SINR-based beam measurement and reporting were introduced to facilitate interference-aware beam selection. The gNB can configure UE to measure and report L1-SINR based on SSB/CSI-RS resources. The following resource settings for L1-SINR measurement have been supported
· [37] … This may mean that in the detailed report that is sent for beam refinement, the reported RSRP/SINR values may not be of great use as operations such as threshold check for beam viability or beam switching which have a stronger use-case for such measurements are not part of the beam refinement process. Therefore, it may be understood that the reporting of RSRP/SINR values may be redundant information during a beam refinement process, and the beam reporting without RSRP/SINR values would considerably reduce the uplink feedback overhead.

	Huawei/HiSi’, ZTE, China Telecom, Fraunhofer IIS/HHI

	5
	Beam activation
	Beam activation MAC-CE(s) for different channels/RSs/time-domain behaviors
· [12] … Another feature supported in 5G NR to reduce the signalling overhead is that TCI states on all CCs in one CC list can be activated by a single MAC CE.
· [17] … a unified framework should be strived for both TRP activation/indication (e.g. for CJT based multi-TRP targeting FR1) and beam activation/indication (e.g. targeting FR2), such as a set of TRPs (CSI-RS resources) can be activated and then TRP(s) can be further indicated for CJT CSI report or CJT operation, …
· [18] … the signalling framework of ‘RRC+MAC-CE+DCI’ is identified widely used for well-balanced signaling overhead, indication/activation/deactivation latency and UE complexity of QCL-tracking.
· [22] … TCI state activation determines which beams from the configured pool are available for dynamic indication. In NR, the Unified TCI States Activation/Deactivation MAC CE can activate up to 8 TCI states for subsequent DCI-based selection. The MAC CE format differs depending on whether the RRC has configured joint mode (single TCI for DL+UL) or separate mode (independent DL and UL TCI states) … Study to define a single MAC CE for TCI activation from the common TCI list per serving cell that is applicable to all the downlink and uplink channels/signals as the baseline
· [37].. In 5G NR, the conversion of a codepoint of the DCI field that indicates TCI-states from a multi-TRP enabling codepoint to a single-TRP enabling codepoint may not be possible with the current MAC-CE activation or update commands for multi-TRP transmissions. RAN1 shall study the design of MAC-CE activation or update commands that aid in flexible switching of the DCI field codepoints between single- and multi-TRP modes

[image: ]
[10] 5G NR beam switching based on TCI state activation and indication


Long latency of TCI state activation latency
· [36] … for a single known DL applicable TCI state (corresponding SSB is L1 reported within 1.28s before the TCI state selection command), the activation latency includes time to the 1st trans of SSB plus 2ms processing time (up to ~20 ms). The activation latency increase is more pronounced for a single unknown DL applicable TCI state (not L1 reported/measured in last 1.28s and,

	ZTE, Apple, Qualcomm, xiaomi, NEC, China Telecomm, OPPO, IDC, MediaTek,  Fraunhofer IIS/HHI

	6
	Beam association or indication
	Beam association/QCLed
· [8] … 5G often assumes a hierarchical scanning method of SSB wide beam scanning and CSI-RS narrow beam refinement, but the beam width characteristics of RS are transparent to the UE. However, it may have different implementation in the field depending on scenarios.  6G needs to reconsider the definitions of wide beams, narrow beams or the same beam (even if they are configured as QCL type D relationships) and their impact on system performance. This includes whether to explicitly or implicitly indicate wide beams/narrow beams to the UE to optimize the efficiency of channel estimation.

[bookmark: _Hlk221566425]Default QCL assumption 
· [6] …, In 5G/NR, numerous UE behaviors of default TCI state or QCL (i.e., default Tx beam) were specified. The first default TCI state behavior was specified for dynamic PDSCH in release 15. … the UE has to start to buffer the PDSCH with assuming a ‘default beam’, which is the motivation for the specification of default TCI state in release 15. Following the same technical reason, default TCI state was specified for PDSCH in various scenarios including mTRP system and for aperiodic CSI-RS resource reception.
· [19] …, if the scheduling or triggering offset for receiving a PDSCH or CSI-RS is smaller than a corresponding threshold, the UE needs to use default beam(s) to buffer the corresponding PDSCH or CSI-RS reception(s). Such default beam operation was greatly simplified in Rel-17 under the unified TCI framework due to the common beam design principle, but it got convoluted again in Rel-18 for multi-TRP operation

Beam indication cost
· [22] … This mismatch means the TCI field carries redundant information in most DCIs. For a UE scheduled every 1 ms with beam coherence of 100 ms, approximately 99% of TCI field transmissions indicate no change from the previous beam. The 3-bit overhead per DCI accumulates to meaningful DCI size increase, particularly for multi-TRP scenarios where TCI fields are needed per TRP… Beam updates would occur via MAC CE when the network determines a beam change is needed, which aligns with the actual beam change frequency.
· [29] … one of the narrowband SSB will be used as the source RS for the multi-port CSI-RS. In such scenarios, the network may need to frequently switch the TCI state when the UE moves across the cell, which leads to high signalling overhead.
· [37] … In 5G NR, the PDSCH-scheduling DCI formats 1_1, 1_2 and 1_3 may be used for the indication of TCI-states for both DL and UL channels and RSs in the unified TCI framework. This may also extend for multi-TRP scenarios when up to two joint TCI-states or up to two DL and UL TCI-states may be mapped to and indicated by a codepoint of the TCI indication field of the DCI format… RAN1 shall at least study the decoupling of the TCI-states indication for DL and UL in different DCI formats.

Analog beam mis-alignment/mis-match due to pre-determined candidate beam(s)
· [5] … transmission is based on the pre-defined beam pattern in 5G BM framework. In high frequency, like FR2-1, the beam is very narrow and can only cover a very small range of angle, leading to performance loss when the channel has a path with a relatively large angle spread or has multiple strong paths. In addition, even for a channel with pure LOS path (single path with small angle spread), when the path does not well match the center of a beam, e.g., the path is located among multiple adjacent beams, the BF gain loss can be very big (e.g., up to 8 dB).
· [36] … the current analog beam selection is among a set of pre-determined candidate beams in a fixed codebook. The selected candidate beam may not well match the channel. According to initial results, this may result in substantial spectral efficiency degradation, compared with better optimized analog beam weights

Others
· Lack of QCL indication among SSBs from different CC [36]
· Lack of dynamical TCI update (also other parameter, e.g., time-domain offset) for P-CSI-RS [8], [36]
· Limitation on maximum number of activated/indicated TCI state(s) [33]

	Samsung, ZTE, OPPO, Huawei, Qualcomm, Apple, Fraunhofer IIS, Fraunhofer HHI, xiaomi, NEC, 

	7
	UL beam management
	UL beam measurement 
· [6] … SRS is used for UL beam measurement. Similar to DL beam measurement, SRS resource are design for UL channel state information measurement and some SRS resources are used for UL beam measurement. Such SRS resources are configured with usage of beam management. Each SRS resource corresponds to one UE transmit beams. The specification does not support configuring beam sweeping behavior one the SRS resources used for beam measurement.
· [10] …6GR should prioritize DL-based UL beam management as the baseline, treating UL-based methods as supplementary tools for specific use cases, e.g., asymmetric DL/UL multi-TRP operation…
· [12] … For UE support beam correspondence without UL beam sweeping, DL beam sweeping is sufficient for UL beam management. It means that the best DL Rx beam can be the best UL Tx beam at UE side. In this case, additional UL beam sweeping is unnecessary…
· [18] … The similar procedures are defined for UL beam sweeping, i.e., U-1, U-2, U-3. U-1 is used for coarse beam sweeping and selection of UE Tx beams/TRP Rx beam(s) based on TRP measurement on different UE Tx beams. Based on U-1 procedure, U-2 and U-3 are used for fine beam sweeping for TRP Rx beams and UE Tx beams respectively. The TRP measurement can be based on SRS resource or DL beam correspondence.
· [25] … clearer support of UL BM is needed considering target scenarios such as UL only TRP scenario described in Section 2.2. For example, CSI-RS like configuration (e.g., repetition=on/off) can be adopted to SRS for BM.
· [33] …To ensure stable high-frequency utilization in 6GR, UL beam management will become as important as DL beam management. Particularly, considering that UEs with multiple panels will become practical in 6GR, enhancement of UL beam management for finding optimal UL beam pairs across multiple panels should be studied

	Qualcomm, OPPO, MediaTek, NTT DOCOMO, ZTE, China Telecom, LGE, Sharp, Panasonic, xiaomi, 



Table 4.1.1 Company input for Observation 4.1.1
	Company
	Input

	Mod V00
	· Please input your further views/inputs on observation 4.1.1, i.e., lessons learnt from 5G-NR, if any important information is missing. 

	MediaTek
	Issue 2.1: QCL-related aspect – Definition & source QCL-RS

In our Tdoc contribution [10], this issue also has been discussed. In 5G NR, the QCL rules/relationships for downlink channels/signals are quite complicated, yet only a small subset (blue lines) is consistently configured and deployed in live networks. For 6GR, QCL rules/relationship should be streamlined to the deployment‑proven core. In 5G NR, different RSs can be configured as source RSs for fine time/frequency tracking (NR QCL Type A) and beam/spatial tracking (NR QCL Type D). In practice, this split is rarely used; deployments typically reuse a single source RS (commonly TRS) for both QCL types. In 6GR, we should mandate a single source RS in connected mode for both fine T/F tracking and beam tracking and adopt CSI-RS as the single source RS for both tracking and BM. The following figure illustrates the potential 6GR QCL rules/relationships.

[image: ]

On the need of tracking RS in 6G, we also share our view in R1-2600860. TRS has proven in 5G NR as essential for enabling high-performance connected mode operation. On the other hand, a "lean" 6G broadcasted SSB design across the time, frequency, and spatial domains, while beneficial for energy saving, makes a dedicated reference signal for DL synchronization even more important—one that can be transmitted on-demand, with a shorter periodicity, on any carrier, and via narrow, TRP-specific beams. Therefore, it is important in 6G to study how to support reliable DL synchronization signal and reduce the corresponding overhead. Based on observation, the following candidates are proposed by companies:
· Reusing NR Periodic TRS
· On-demand/Additional Sync Signal
· Aperiodic DMRS
[Mod]: Captured!
Issue 5: Beam activation

In our Tdoc contribution [10], this issue also has been discussed. In 5G NR, beam switching latency is dominated by TCI state activation; this prolonged activation latency causes significant throughput degradation, and the impact worsens for UEs with limited capability to keep multiple TCI states active. In 6GR, while retaining the TCI-based beam switching framework, we should eliminate the explicit TCI state activation step

	Nokia
	We are not sure what is the intention here? One can of course capture such observations for the TR, but it is perhaps more efficient to focus on proposals leading to concrete BM design. 
[Mod]: The intention is only to summarize the companies input for first-online discussion and, if possible, accelerating the subsequent discussion. No intention of capturing the observation for TP!

	Xiaomi
	QCL-related aspect – Definition & source QCL-RS 
In our Tdoc[12], we also discussed the definition of TCI state which indicating the pathloss RS and UL power control parameter.
[Mod]: Done!

	China Telecom
	We have a similar understanding with Nokia. Not sure how to comment here. Do we need to agree the Observation 4.1.1 for later capturing in 6G SI TR?
[Mod]: Please review my reply to Nokia. No intention of capturing the observation for TP!

	Mod
	Update per companies input

	NEC
	We discussed the need to simplify “default beam” scheme in 6G. It should be a lesson from 5G that “default beam” is too complicated and with less value.
[Mod]: Done!

	Huawei, Hisilicon
	Agree with the above lessons and fine to consider them for further enhancement in 6GR.

	Google
	If AI/ML is also covered, we think some lessons on 5G AI/ML beam prediction could be as follows:
· It still requires the network to transmit and UE to receive Set A beams (for monitoring and BFR)
· No instant beam prediction monitoring support
· No UE initiated mechanism support (beam failure prediction, candidate beam prediction, etc)
Further, for both AI/ML and non-AI/ML based beam management, the beam selection is still per FR, and no cross-FR property is considered.
[Mod]: Good comments. Let’s consider that in the following session.

	ZTE
	We would like to add the following observations as lessons from 5G.

Legacy handover procedures often result in throughput loss and may cause coverage gaps. To address this, 6G should focus on mitigating these issues and guaranteeing continuous coverage during handovers. One effective approach is to consider cell cluster level beam management, where multiple TRPs within a cell cluster jointly serve a UE. 
[Mod]: Done! 

	vivo
	For issue 2.2, i.e., unified TCI framework, the association between TCI state and uplink power control (including pathloss RS, P0, alpha and close loop index) and TA is also discussed in our Tdoc [13].  In our view, it should also be considered in 6GR. 
[Mod]: Done!

	QC
	Thanks for the comprehensive summary. We want to emphasize the following issues for NW triggered BM. It would be good to capture them in lesson table if not yet 
· 5G BM assumes beam selection among a set of fixed candidate beams as baseline, which may not provide optimal beam weights for best coverage or spectrum efficiency
5G beam report only includes DL metrics. To assess the UL beam metrics for a DL RS, NW may need to get separate report on UE Tx power related info, e.g. vPHR, power backoff, which is not efficient
[Mod]: Good comments. Already being captured.

	LGE
	Thanks FL for your summary. Overall, although FL clarified that this is not intended to be captured in TR, we prefer more compact and organized observations that every company can agree them as ‘problems of 5G NR BM’ because we feel that some parts of proposed observations are not agreeable to all companies. Alternatively, it may be easier to agree on 'topics to further study’

Few comments on the table.
· We think that beam measurement RS perspective also should be captured, i.e., SSB, 1/2-port CSI-RS for BM.
· For 2.2 QCL-related aspect – unified TCI framework, we also referred this issue as captured below in our Tdoc[25]
· “6GR study should focus on further optimization point with regard to extended unified TCI framework, since extended unified TCI framework had been well evolved not only to have unified solution for DL transmission but also to achieve beam-specific power control and TA management from UL transmission perspective.”
· For 3 Beam sweeping, and tracking, we also mentioned in our Tdoc[25] regarding “beam measurement RS overhead reduction technique” to be studied, such as lack of P1 procedure in the specification.
[Mod]: Done! Indeed, it is impossible of capturing all input from contributions. So, I try my best to handle them as much, as accurate as possible. 

	NTT DOCOMO
	We are fine to consider the enhancements based on the above lessons.

	Fraunhofer IIS/HHI
	Thank you for the comprehensive summary. We would like some of the observations from our Tdocs added to the above. 

Issue 4. Report quantity or metrics

The following is discussed in our Tdoc [37] regarding report quantities in a beam report that could be added to the table. 

“5. Enhancements for UE beam reporting 
During beam refinement process, the network typically transitions from a first set of beams (for e.g., SSB resources) to a second set of beams (such as CSI-RS resources), the second set ‘narrowing down’ to a smaller area or a set of beams compared to the first set. Currently, UEs provide a set of beam IDs and the associated beam measurements in almost every DL sounding step. 
…
This may mean that in the detailed report that is sent for beam refinement, the reported RSRP/SINR values may not be of great use as operations such as threshold check for beam viability or beam switching which have a stronger use-case for such measurements are not part of the beam refinement process. Therefore, it may be understood that the reporting of RSRP/SINR values may be redundant information during a beam refinement process, and the beam reporting without RSRP/SINR values would considerably reduce the uplink feedback overhead. 

Observation 7: RSRP/SINR values reported during a beam refinement process may be redundant information.
Proposal 6: RAN1 shall study beam reporting without RSRP/SINR values, at least for beam-refinement cases.”

Issue 5. Beam activation

We would like to note the following aspect from our Tdoc [37] regarding beam activation. 

“2.3  Dynamic switching between single-TRP and multi-TRP modes
(Detailed discussion …)
Observation 3: In 5G NR, the conversion of a codepoint of the DCI field that indicates TCI-states from a multi-TRP enabling codepoint to a single-TRP enabling codepoint may not be possible with the current MAC-CE activation or update commands for multi-TRP transmissions. 
Proposal 3: RAN1 shall study the design of MAC-CE activation or update commands that aid in flexible switching of the DCI field codepoints between single- and multi-TRP modes.”
[Mod]: Done!

	Futurewei
	Thanks for the summary.  We would like to emphasize the issues of long latency related to beam sweeping/acquisition in 5G NR.  In 6GR, solutions such as those mentioned in our Tdoc [2] to achieve fast beam acquisition are needed.

	IDC
	The well-established unified TCI framework should be retained, where on-demand types of RS in 6GR need to be accommodated properly in the unified TCI framework, including MAC-CE based TCI-activation, DCI-based beam update, and default beam determination mechanisms. One identified pain point is the MAC-CE activation delay due to the requirement to perform refreshed measurements after receiving the TCI-activation command. So, mechanisms to reduce beam application latency should be studied.

	Apple
	We suggest capturing additionally technical observations that drive the need for 6G simplification related to configuration fragmentation: The legacy dependency between TCI states and BWP configurations created unnecessary management overhead and latency during bandwidth part switching. 6G should aim to address such unnecessary fragmentation

	Mod
	Update



4.1.2. Targeted scenarios and requirements of 6GR beam management
Moderator thanks companies’ valuable inputs on targeted scenarios of 6GR beam management (NW-initiated). Then, the following observations is proposed for companies’ check and comment:

Observation 4.1.2:
On NW-initiated beam management for DL and UL, regarding 6GR target scenarios and requirements of DL and UL beam management, the following aspects are identified from RAN1 perspective:
· 6GR target scenario(s)
· [bookmark: _GoBack]multi-TRP/cell-free operation
· Cell free/CJT-scenario for 6G beam management, e.g., L1-Centric Mobility and Multi-Carrier Operation
· sTRP/mTRP and intra-/inter-cell beam management starting from T0/Day1
· Multi-TRP operation: Dynamic TRP on/off
· Hybrid/analog beam-forming, e.g., for new spectrum
· Hybrid/analog beam-forming in NW, e.g., around 4/7GHz, around 30GHz, etc
· High-speed-training scenario
· DL/UL TRP decoupling
· Device type(s)
· New realistic irregular handheld UT model introduced by R19 channel model
· Multi-UE panel operation
· Single beam operation in FR2
· Frequency range, i.e., being applicable for all frequency ranges
· AI/ML for 6GR beam management
· Requirements on unifying framework of beam management and mobility
· Other requirements
· Requirement for beam training
· Delivery of other key transmission parameter(s)
· TN vs NTN

	
	Scenario(s)
	Description
	Reported companies

	1
	6GR target scenario(s) – multi-TRP/cell-free operation, e.g., L1-Centric Mobility and Multi-Carrier Operation
	Cell free/CJT-scenario for 6G beam management
· [11] … The evolution toward 6G is expected to leverage advanced multi-antenna architectures to meet unprecedented demands for capacity, reliability, and seamless coverage. In order to reduce the service interruptions caused by handovers in the procedure of mobility, a deployment scheme called “cell free” is proposed by companies in 6GR study, where a cell free area (CFA) consists of multiple cells/TRPs, … From deployment perspective, 12~20 cells/TRPs within a CFA may connect to one BBU, which can be regarded as ideal backhaul (i.e., ideal delay/frequency/phase synchronization)
[image: ]
[11] Example for cell-free area
· [19] …A geographical area served by a network is partitioned into cells. Cells can be mapped to or associated with RUs, DUs or CUs. A UE can connect to the network through one or more RUs associated with a serving cell. Or depending on propagation channel conditions, a UE can connect through RUs not associated with the serving cell. As a UE moves within the geographical area covered by the network, the cell or cells through which the UE connects to the network changes, and hence the RU(s) through which the UE connects to the network change. A UE can communication through multiple TRPs (i.e., a coordination set) using CJT 
… on L1 seamless mobility in 6GR, support CJT operation across different cells such that a coordination set can comprise TRPs from different cells
… support to represent a coordination set by a set of TCI states, and the UE to perform measurement reporting based on the RSs specific to the TCI states hence the corresponding coordination set.
… support to use L1 control DCI format to switch between coordination sets hence TCI states that correspond to the coordination sets.


[19] Inter-cell beam management/mobility for CJT mTRP

sTRP/mTRP and intra-/inter-cell beam management starting from T0/Day1
· [1] … the need for a future-proof beam reporting and beam management framework in 6G that avoids fragmented designs for single-TRP and multi-TRP operation, and that consistently supports both intra-cell and inter-cell scenarios from the first release.
… Support beam management for intra- and inter-cell operation in 6G using a unified TCI state framework.  
… Support a beam reporting and beam management framework in 6G that avoids fragmented designs for single-TRP and multi-TRP operations, for both intra- and inter-cell scenarios within a unified TCI state framework.
· [5] … sTRP based beam reporting is a basic feature applied for general cases. mTRP based beam reporting is the enabler of mTRP based transmission. Without mTRP based beam reporting, beam based mTRP transmission is not functional. For 6G, we believe both sTRP based and mTRP based beam reporting should be supported.
· [8] … support cell-free and multi-TRP mode, the concept of cell-cluster should be introduced and it consists of multiple TRPs, e.g., up to [12~20] as shown in Figure 2-1. The beam or TRP switching within or across cell clusters should be addressed which may impact the beam management procedures. Particularly, in order to avoid unnecessary inter-TRP/cell-cluster switching latency, TRPs within a cell-cluster should be from intra-DU only, or both intra-DU and inter-DU. Using TRPs from the same DU makes coordination easier and cuts switching time. Using TRPs from different DUs can expand coverage …



[8] Intra/inter-cell cluster beam management

· [10] …6GR beam management should prioritize a unified, RRC-free intra-cluster mobility model with only essential L1 adjustments and native multi-TRP operation, so that a UE experiences seamless connectivity as it moves among coordinated cells/TRPs under the same BBU.
· [13] …, intra-cell beam switch, inter-cell beam switch and cell switch will happen as UE moves around. In NR, intra-cell and inter-cell beam switch can be triggered by TCI indication signaling after L1 beam measurement and report. … To simplify signaling design and facilitate seamless mobility, a unified signaling design for LTM and intra-cell/inter-cell beam switch should be studied in 6G.
· [18] … We support single-TRP, DPS and/or multi-TRP transmission for beam management in 6G Day-1. In current NR specifications, the number of TRPs is restricted considering overhead and complexity during multi-TRP transmission. To meet 6G requirement of better capacity and seamless handover, more TRPs enabling simultaneous transmission are needed, e.g., 4 TRPs.
· [33] … regarding multi-TRP operation in NR, single-DCI multi-TRP and multi-DCI multi-TRP were supported. Single-DCI multi-TRP was specified for ideal backhaul scenario, and multi-DCI multi-TRP was specified for ideal/non-ideal backhaul scenario. In most scenarios where benefits from multi-TRP operation can be gained, it is generally reasonable to assume an ideal backhaul, so we think it is best to prioritize ideal backhaul scenario.  

[image: ]
[10] Example for cell/TRP cluster

Multi-TRP operation: Dynamic TRP on/off
· [15] … Instead, dynamic on/off mechanism may allow low switching time as well as wake-up time. One candidate solution we can consider is to indicate dormancy for each TRP. Moreover, energy efficiency is another key aspect to consider for 6GR. Network should be able to enable or disable additional TRPs/multi-TRP operations. 6GR should minimize always-on signals for multi-TRPs operation. For example, beam management may be dynamically turned on / off or adapted depending on a UE/network power state. When UE is in a power saving state (or operate in WUS monitoring phase), beam management should be minimized (e.g., a minimum set of beam detection RSs is measured).
· [36] … mechanism to dynamically indicate the TRP on/off status and solutions to modify original configuration based on this indication would be desirable to minimize overhead and ensure robust performance. In 5G, switching between sTRP and mTRP operation has been discussed based on mTRP unified TCI state framework. Therefore, the dynamic TRP on/off can be further studied with mTRP unified TCI state framework as starting point

	ZTE, Huawei, Ericsson, MediaTek, Qualcomm, NTT DOCOMO, OPPO, vivo, Kyocera, Spreadtrum, Ofinno, China Telecom, Lenovo, Sharp, ETRI, Rakuten, xiaomi, CMCC, NEC, CATT, LGE

	2
	6GR target scenario(s) – Hybrid/analog beam-forming, e.g., for new spectrum
	Hybrid/analog beam-forming in NW, e.g., around 4/7GHz, around 30GHz, etc
· [4] … For ultra large antenna arrays, the number of antenna ports is increased to provide rich multipath and spatial degrees of freedom, and spatial multiplexing through finer beamforming can further enhance the throughput of single user and multi-user MIMO. In general, full digital beamforming can lead to high hardware overhead and seems to be limited in FR1 deployment. The hybrid beamforming technique in NR can be also the fundamental beamforming architecture for ultra large antenna arrays. In other words, 6G shall support digital, analog and hybrid beamforming architectures;
· [7] … The 6GR introduces the 7-24 GHz frequency band. Although this band experiences less attenuation than millimeter waves, it suffers greater attenuation compared to lower frequency bands. The deployment objective for the 7-24 GHz band is to utilize base stations designed for lower frequency bands while achieving the same coverage as the lower frequencies. This requires the 7-24 GHz band to also employ a hybrid architecture of analog antennas and digital links to form narrower beams.
· [9] … For the frequency range around 7GHz, although the propagation loss at around 7GHz is less severe than that in FR2, the hybrid beamforming architecture would be applied similar to those of FR2. The advantage of hybrid beamforming lies in its ability to significantly reduce system cost and complexity while providing performance close to that of fully digital beamforming. Given that beam management is needed in hybrid beamforming architecture, beam management should be supported for the around 7GHz band.
· [31] … physical dimension of the panel to grow from ~0.6m to 1.5m or 2.0m in Upper Mid-Band (~7GHz). When this happens the Rayleigh distance, which define the near-field boundary and is proportional to the square of the physical length/width of the antenna array, jumps from around 6 meters at 3.5GHz to around 100 meters at 7GHz (even bigger distance for coherent Widely Spaced Multi-Panel (WSMP) architecture). This means that a considerable number of served UEs will be found in the near field … the impact of analog phase shifters in hybrid beamforming architectures on the TCI framework for BM in upper-mid frequency bands from 7.125 GHz to 24.25 GHz

	ZTE, Ericsson, Huawei/HiSi’, Samsung, Spreadtrum, TCL, CATT, LGE, Panasonic, vivo, 

 

	3
	Target NW scenario(s) – high-speed train (HST)
	High-speed-training scenario 
· [10] … The High-Speed Train (HST) scenario represents a critical and defining use case for 6GR BM/mobility, pushing the limits of any network architecture. The extreme velocity of HST renders traditional, reactive RRC-based handovers entirely inadequate, as the latency of the procedure far exceeds the UE's brief dwell time within a single cell's coverage. This necessitates a fundamental shift towards a proactive, RRC-free mobility framework. The predictable trajectory of a train is a key asset that should be leveraged, allowing the network to pre-configure a UE or train-mounted relay with a sequence of L1 profiles for all cells/TRPs along a track segment.
· [18] …, one potential use case of multi-TRP transmission is high-speed train (HST) scenario. It experiences severe Doppler frequency shift variations along with highly concentrated traffic demand within a specified time interval. Although Rel-15/16 NR supports FR2 deployments via multi-beam operation, signalling latency and overhead especially for beam indication are high for common beam operation. It hampers deployments in high-speed scenarios.
· 
[image: ]
[10] Example for cell/TRP cluster operation under HST

	MediaTek, ZTE, CMCC, BJTU, China Telecom, 

	4
	Target NW scenario(s) – DL/UL TRP decoupling
	DL/UL-TRP decoupling, e.g., as a motivation for UL beam management enh.
· [23] … a decoupled DL/UL-TRP deployment, where a DL-TRP and a UL-TRP are geographically separated and connected via backhaul. As a result, the traditional assumption of DL/UL beam correspondence or reciprocity may no longer hold. This decoupled multi-TRP deployment can enable several attractive use cases. For example, it can support network energy saving by selectively activating or deactivating UL or DL functionalities depending on traffic conditions. 
· [25] … To address the coverage issue, both UE-side solutions (e.g., UL beamforming, repetition, power boosting, etc.) and NW-side solutions have been considered in releases in 3GPP. Among the NW-side solutions, many operators have been proposed to support UL only TRP where small and light TRPs having only UL functionality are deployed to enhance UL coverage. In this regard, some enhancements have been introduced in Rel-19/20 NR MIMO such as 2TA and UL PC enhancement. From BM perspective, separate UL BM from DL BM is quite important for this scenario so that UL beam is targeted to a UL only TRP and DL beam is targeted to a TRP with DL transmission.
· [8] … how UE does beam search e.g. hierarchical beam search and whether the network can save some overhead of sending the same beam on different types of RS. Similarly, for uplink, more information on beam relationship can help the network to do fast beam search especially for the case where uplink/downlink beam correspondence does not hold (e.g. UL-only TRP).   

[image: ]
[25] DL/UL TRP decoupling in UL-TRP/HetNet

	IDC, ZTE, NTT DOCOMO, LGE, Nokia 

	5
	Device type(s) 
	New realistic irregular handheld UT model introduced by R19 channel model
· [8] … considering the newly introduced UT model in 38.901 and the significant differences in the measured RSRP at different receiving antenna ports, 6G needs to consider the adaptability of different UE models, including the UT model. For example, through measurement and reporting from different UE antenna ports, dynamic indication, switching, and on/off operations of UE antenna ports or panels can be achieved.

 [image: rsrp_diff_ports]
[8] R19 introduced realistic irregular handheld UT model (left), and CDF of RSRP difference(s) between UE antenna ports of legacy UE vs new UT (right)

Multi-UE panel operation
· [36] … In 5G, …when UE rotates/moves with asymmetric panels, it can update the UL panel port number for the UL beam indicated by the reported DL RS. In addition, this also allows UE to dynamically turn on/off ports for energy efficient operation. After receiving the report, gNB will schedule SRS with the reported port number for UL sounding to determine TPMI … In 6G, similar concept can be extended to DL. To support asymmetric panels with different port numbers and to facilitate DL spatial domain adaptation based on DL traffic demand, UE can further report max DL rank for each reported DL RS in the beam report.
· [9] … Dynamic UE panel on/off -> UE capability updates of UL port or DL rank 
· [18] … For 6G multi-panel UE reporting, the panel-specific report of UE-panel states, e.g. inactive, active for DL /UL measurement, active for DL reception only, active for UL transmission, or other combinations of UE-panel states can be studied by considering the larger number of UE panels simultaneous transmission for 6G high-end UEs. The linking or association of UE panels with CSI-RS/SSB resources or resource sets, SRS resource sets, and/or PUCCH resource groups, can be further discussed
· [33] …regarding the uplink, enhancements for multi-panel UEs (MPUE) would be required to find good UL beam pairs based on local blockage conditions especially for FR2, thereby improving UL coverage and reliability...Study UL beam management enhancement for UE with multiple panels to find good UL beam pairs.

Single beam operation in FR2
· [16] … Another potential enhancement is the QCL-TypeD indication. The FR2 UE may use a single-beam operation to communicate with the network, e.g., for UE power saving. Then there is no need to indicate the QCL-TypeD for such UE.

	Qualcomm, Google, China Telecom, ZTE, CATT, NTT DOCOMO, Nokia, LGE 

	6
	Frequency range
	Being applicable for all frequency ranges
· [1] … beam management for all frequency ranges in 6G and study frequency range dependent beam refinement procedures, including procedures similar to P1, P2, and P3 in NR.
· [2] … Support of upper midband (UMB)
· [31] … For 6G, it has been discussed to consider upper-mid frequency bands from 7.125 GHz to 24.25 GHz as a part of 6G spectrum. For upper-mid frequency bands from 7.125 GHz to 24.25 GHz, because of shorter wavelength, antennas can be smaller which allows the base station to pack hundreds of antenna elements into the same physical space used by a 3.5 GHz antenna.

	Nokia, Futurewei, Panasonic, 

	7
	AI/ML for 6GR beam management
	AI/ML based beam measurement and report (7 sub-cases)
· Sub-case A: Inter-Cell/M-TRP DL Tx beam prediction and management;
· Sub-Case B: Cross frequency DL Tx beam /beam pair prediction;
· Sub-Case C: Tx-Rx beam pair prediction;
· Sub-Case D: Beam prediction for initial access;
· Sub-Case E: DL Tx beam prediction for spatial and/or temporal domain with additional local UE information;
· Sub-Case F: reinforcement learning-based approach beam selection 
Besides, some other advanced mechanisms, e.g., compressed sensing [6,8], Low-interference/weak-DL-Tx beam reporting [5] [8] [16] and Online Sensing-Aided Geometric Prediction [34], are proposed.

	All COMPANIES

	8
	Requirements on unifying framework of beam management and mobility
	Unified design for beam measurement and mobility
· [5] … considering the redundancy as given above, we believe it is essential to support a unified beam reporting framework for MIMO and mobility. For more detailed discussions regarding unified BM for MIMO and mobility, please refer to our companion papers
· [13] … To avoid the above issues in NR and strive for a simple system design in 6G, a unified and simplified beam measurement and report configuration framework for different scenarios should be studied. As beam measurement on serving cell and report can be achieved based on either measurement and report configuration framework for ICBM or for LTM, and both of them also support inter-cell scenarios, they could be considered.
· [19] … to reduce overhead/latency and achieve energy saving gains during mobility procedures, we propose to introduce layer-1 (L1) mobility, in which measurement/reporting procedures, beam indication and cell switching signaling can all be based on L1 signaling or more specifically DCI based indications. For instance, at least for some deployment scenarios, the cell switching command (CSC) MAC CE can be replaced by DCI based indications providing “seamless” cell switching experience to the UE, which can be a prominent candidate technology for 6GR…
· [25] … In 6GR, L1 based beam management operations are supported for DL Tx/Rx beam selection and UL Tx/Rx beam selection purposes. Consider how to support beam-level mobility, e.g., in L1 with a common signaling framework for other BM operations or in L2 with a separate signaling framework as in NR LTM.
· [29] … RAN1 defines measurements to support mobility procedures and … makes no distinction between measurements used for beam-level and cell-level mobility.
· [31] … in 6GR, to achieve seamless connectivity and free the UE from the constraints of a traditional cell boundaries, as well as reduce latency and signaling overhead, it is valuable to study whether a unified framework could support both BM and mobility via L1/L2/L3 procedures in 6GR. The unified framework should be considered under different deployment scenarios, e.g., intra-cell/inter-cell BM, single-DCI-based multi-TRP, multi-DCI-based multi-TRP, single cell with multiple carriers, etc. The unified framework should also consider FR2 RF propagation aspects such as extremely narrow pencil beam and analogue beam sweeping.

	Huawei/HiSi’, vivo, Samsung, Ericsson, Spreadtrum, LGE, ZTE, Panasonic, Sony, CEWiT, MediaTek, Nokia

	9
	Other requirements
	Requirement for beam training
· [29] … Future deployments at higher bands will have a large number of beams, e.g. 1000+ beams, and it is important for NW to quickly find the best beam to serve the UE. One solution is to use the Rel-19 beam prediction feature to enable the UE to predict the best beam and report such predictions to the NW.


Delivery of other key transmission parameter(s)
· [10] … To support DL/UL beam switching among different TRPs/cells, 6GR should study the essential L1 parameters other than QCL assumptions (e.g., PCI, UL power-control references/parameters, timing advance, cell-specific DL/UL control channel resources) that can be updated based on or along with TCI state indication/update w/o RRC reconfiguration

TN vs NTN
· [27] … SI includes harmonization of TN and NTN, beam management procedures may need to account for NTN‑specific conditions. A study for an early identification of common elements of beam management between TN and NTN will be crucial.
· [28] … Strive to design unified beam management and bandwidth operation for both TN and NTN. Beam management and bandwidth operation, which are required for either of NTN scenario or coverage limited TN scenario, can be considered as a part of the unified design. On top of the unified design framework, it is important to study NTN-specific features for beam management and bandwidth operation as well, to minimize UE/gNB/satellite complexities and implementation burdens, in Rel-20 6GR SI. 

	Ericsson, MediaTek, Sharp, ETRI, 


Table 4.1.2 Company input for Observation 4.1.2
	Company
	Input

	Mod V00
	· Please input your further views/inputs on observation 4.1.2, if any important information is missing.

	MediaTek
	Issue 8: Requirements on unifying framework of beam management and mobility

In our Tdoc proposal, we also propose 6GR should strive to avoid duplicated measurement/reporting and configuration/indication specified for different mobility cases, so the same measurement objects, reports, and mobility indications apply regardless of whether the mobility is executed with or without RRC involvement.
[Mod]: Captured!

	Nokia
	As for the previous section, it should be clarified what is the intention of this Observation? There are indeed important points listed here, for us, we can mention the following priorities: DL/UL decoupling in the light of different device types, applicability across frequency ranges, requirements on unifying framework of beam management and mobility.
[Mod]: Please review my reply in A.I. 4.1.1. Similar situation. 

	China Telecom
	For UL beamforming, to ensure performance and flexibility, two mechanisms can be supported with further study on the necessity of any optimization and details for 6G, i.e., SRS-based and DL beam correspondence-based UL transmission beamforming. 
For beam reporting, at least support group-based beam reporting in NR as a starting point, further study the necessity and feasibility of extending the maximum number of N groups and M beams per beam group for multi-beam and multi-TRP scenarios.
For beam correspondence, at least support CSI-RS based and SSB-based beam correspondence in 6G Day-1.
[Mod]: Thanks for your sharing. Then, for scheme, we may the following discussion in Section 6/7.

	Spreadtrum
	In addition to single TRP and multi-TRP, intra-cell and inter-cell, mobility, etc. as the targeted scenarios, uplink beam/panel selection can also be considered as a candidate scenario in 6G beam management.
[Mod]:Yeah.

	NEC
	We also report our support of 1, e.g., more dynamic MTRP setting.

	Huawei, Hisilicon
	Support above target scenarios.

	Google
	We think the co-located gNBs for serving multiple FRs should also be considered.

	vivo
	Issue 2: Hybrid/analog beam-forming, e.g., for new spectrum
Considering that hybrid beamforming structure is not clear, compared to using it as the solution directly, it is more reasonable to study the beam forming structure to ensure coverage performance for the new spectrum (i.e., 7~24GHz) in the first stage. After that, candidate solutions and the corresponding details can be discussed.

	Ericsson
	We are in general fine with the targeted scenarios. However, regarding item 2 and 6, we don’t see the need to study hybrid/analog beamforming for frequencies below 8 GHz. 
[Mod]: Guess not for other vendors.

	CMCC
	On 1, our company’s name is missing from the reported company list.
[Mod]: Sorry for that. 

	ETRI
	Support the target scenarios. 

	CATT
	In our Tdoc[9], we also discussed considering a uniform beam management procedure for single-TRP and multi-TRP scenarios.

	LGE
	We also mentioned our support of 1 and 5 in our Tdoc[25], e.g., “Co-located or distributed extreme massive MIMO”, and “UE panels”

	NTT DOCOMO
	We are generally fine with the targeted scenario.

	Apple
	We suggest explicitly listing 'L1-Centric Mobility' and 'Multi-Carrier Operation' as distinct target scenarios. A key requirement for 6G is that the unified beam management framework must support seamless inter-TRP switching (effectively 'cell-free' behavior) and efficient carrier aggregation without the legacy overhead of independent per-cell or per-BWP beam management.
[Mod]: Okay

	Mod
	Update




4.1.3. Scope of NW-initiated beam management
Moderator thanks companies’ valuable inputs on scopes/objectives of 6GR beam management (NW-initiated). Based on the inputs on lessons learnt and targeted scenarios/requirements, the following proposal is proposed for companies’ check and comment:

Proposal 4.1.3:
On beam management for DL and UL of 6GR, at least of following aspects should be included:
· TCI/QCL-related aspects, e.g., definition of QCL/TCI-state, QCL type/chain
· NW-initiated beam management for DL and UL of 6GR
· Beam measurement/report/indication within a same TRP, i.e., single-TRP, in a cell/carrier;
· Beam measurement/report/indication among different TRPs, i.e., multi-TRP, in a cell/carrier;
· Beam measurement/report/indication among different cells/carrier, i.e., inter-cell/carrier
· Note: Both AI/ML and non-AI/ML related mechanism(s) for the above can be further studied.
Note: Strive to have a unified framework for beam management for single/multi-TRP, intra/inter-cell/carrier, and lower-layer mobility.
Table 4.1.3 Company input for Proposal 4.1.3
	Company
	Input

	Mod V00
	· Please input your views on proposals 4.1.3, i.e., scopes/objectives of 6GR beam management (NW-initiated).

	MediaTek
	We are supportive to this proposal, which is important to define the BM scope not limited on one TRP or cell. Some minor suggestions as follows”

Proposal 4.1.3:
On NW-initiated beam management for DL and UL of 6GR, at least of following aspects should be included:
· QCL-related aspects, e.g., definition of QCL/beam, QCL type/chain, source QCL-RS, target channel/RS
· Beam measurement/report/indication within a same TRP in a cell, i.e. single-TRP;
· Beam measurement/report/indication among different TRPs, i.e., multi-TRP operation, in a cell;
· Beam measurement/report/indication across among different cells, i.e., inter-cell
Note: Strive to have a unified framework for beam management for single/multi-TRP, intra/inter-cell, and lower-layer mobility.
[Mod]: Done, except for the first one which can be assumed to be included into QCL-chain, per my understanding.

	OPPO
	We have issue with the first bullet. In 5G, DL beam indication is QCL-typeD. For 6G, we should take for granted. Apparently, beam indication and other QCL type, for example Type A are different from various perspective. For example, The same beam indication shall be applied to all the CCs intra-band but QCL-TypeA would have to be CC-specific. Further, both DL and UL beam indication shall be studied. 

Proposal 4.1.3:
On NW-initiated beam management for DL and UL of 6GR, at least of following aspects should be included:
· QCL-related aspects, e.g., definition of QCL/beam, QCL type/chain
· DL and UL Beam indication aspects, e.g., the beam indication granularity in time domain and frequency domain, beam indication for both single carrier and multiple carrier for both intra-band and inter band, requirement on beam indication signaling. 
· Beam measurement/report/indication within a same TRP in a cell;
· Beam measurement/report/indication among different TRPs, i.e., multi-TRP operation, in a cell;
· Beam measurement/report/indication across different cells, i.e., inter-cell
Note: Strive to have a unified framework for beam management for single/multi-TRP, intra/inter-cell, and lower-layer mobility
[Mod]: Good catch. For ‘beam’, it is relevant to UL spatial filter. Then. For indication, ‘single/multiple carrier’ seems to be missing.

	Nokia
	In principle we agree with the objectives mentioned in proposal 4.1.3, but indeed the discussion needs to start from the fundamental definition of what QCL is about (QCL rules) and what reference signals are involved in the QCL design (as the QCL is understood in linking two same or different type reference signals). So perhaps this can be an agreement of its own already. When discussing about “beam measurement, …” we need to understand exactly what reference signals is measured/reported/indicated. As in 5G, it is very likely the term beam is not going to be specified but rather used in the WG discussion.  

Also all the objectives mentioned here shall be commonly discussed for UE-initiated and NW-initiated BM. It is artificial to separate this. At the end, there will be fragmentation of features with this approach.

We should add both AI and non-AI based approaches in the note.

Also, we should refrain from using the undefined term in 6G like “lower-layer mobility”.  
[Mod]: Good comments! Again, this is just for discussion as an objective of this SI on NW initiated beam management. So, for the wording, let’s be flexible. Regarding ‘lower-layer mobility’, let’s check other companies views before update.

	Xiaomi
	Multi-TRP operation includes intra-cell multi-TRP and inter-cell multi-TRP. In addition, in order for unified framework for beam management and lower-layer mobility, both intra-frequency and inter-frequency inter-cell need to be included. Thus, we suggest the following minor changes:

Proposal 4.1.3:
On NW-initiated beam management for DL and UL of 6GR, at least of following aspects should be included:
· QCL-related aspects, e.g., definition of QCL/beam, QCL type/chain
· Beam measurement/report/indication within a same TRP in a cell;
· Beam measurement/report/indication among different TRPs, i.e., multi-TRP operation, intra/inter a cell;
· Beam measurement/report/indication across different cells, i.e., inter-cell on same/different frequency
Note: Strive to have a unified framework for beam management for single/multi-TRP, intra/inter-cell, and lower-layer mobility.
[Mod]: Please review the update.

	China Telecom
	The main bullet is for NW-initiated beam management, while the sub bullets only mention QCL and beam measurement, which is not very consistent. In addition, how do you understand the wording of lower-layer mobility? Is it L1 mobility or L1 and L2 mobility？
[Mod]: Please review the update. Then, for ‘low-layer mobility’, my answer is yes. Both should be included.

	Spreadtrum
	Support this proposal and suggest to make a footnote that AI/ML based solutions are also included in the unified framework for these aspects.
[Mod]: By default, all should be included.

	Huawei, Hisilicon
	For the first bullet, TCI framework seems missed. In addition, in 5G, we didn’t define the concept of beam. So, we also don’t need it in 6GR. Suggest adding it to the first bullet.
Proposal 4.1.3:
On NW-initiated beam management for DL and UL of 6GR, at least of following aspects should be included:
· TCI/QCL-related aspects, e.g., definition of TCI-state, QCL/beam, QCL type/chain
· Beam measurement/report/indication within a same TRP in a cell;
· Beam measurement/report/indication among different TRPs, i.e., multi-TRP operation, in a cell;
· Beam measurement/report/indication across different cells, i.e., inter-cell
Note: Strive to have a unified framework for beam management for single/multi-TRP, intra/inter-cell, and lower-layer mobility.
[Mod]: Updated!

	Google
	We think the beam prediction should also be added
[Mod]: Beam prediction should be included in the report/indication, correct.

	Fujitsu
	With the latest formulation, does it mean the first sub-bullet is applicable to both NW-initiated and UE-initiated?
[Mod]: Yes.
Since this section is for NW-initiated BM, it might be better to focus on NW-initiated. For the UE-initiated, we can just copy and paste.

	ZTE
	OK to clarify the scopes. 
For multi-TRP in a cell/carrier, we need to further clarify the number of TRPs within each cell. This will highly be related to the system performance and also the discussions for cell free. We can add a note to clarify the cell in the bullet  refers to a cell-free area consisting of multiple TRPs (which may be co-located or non-co-located) that can serve users without predefined cell boundaries.
[Mod]: Let’s check other input, before update. In technical, the above is correct. 

	vivo
	The main bullet may be too strong for the first discussion, and we are OK with the modification from HW for the sub bullet.
[Mod]: Okay.

	Ericsson
	In general fine with the direction of the proposal. However, it would be good as Samsung mentions to first define what is meant by multi-trp operation, NCJT for multi-trp has caused a lot of issues in the past and is not widely deployed. 

[Mod]: Transmission scheme is separately discussed.
Also share the view from Nokia that we risk a fragmented solution by decoupling UE and NW-initiated BM. 

	Ofinno
	We think beam management includes beam indication, measurement(beam) reporting, and beam failure recovery. At least for DL of 6GR, beam failure recovery needs to be in scope of 6GR beam management study.
In addition, given that the energy efficiency has been considered critical factor, so we would like to add energy efficiency perspective in the note as follows:

Note: Strive to have a unified framework for beam management for single/multi-TRP, intra/inter-cell, lower-layer mobility, and energy-efficient operation for beam management for multi-TRP (e.g., TRP on/off)

Also, it is necessary to clarify in a note whether we will discuss AI-based BM here or not.
[Mod]: Clarified.

	CMCC
	We support this proposal. It is essential to design a unified beam management framework for 6GR, which should efficiently scale to multi-TRP and multi-cell scenarios.
[Mod]: Clarified.

	ETRI
	Support the proposal, but some terms require clarification, such as lower-layer mobility.

	CATT 
	We are supportive to the proposal which include the BM for intra-cell multi-TRP, inter-cell multi-TRP and single TRP. Some minor changes suggested as follows:
Proposal 4.1.3:
On NW-initiated beam management for DL and UL of 6GR, at least of following aspects should be included:
· QCL-related aspects, e.g., definition of QCL/beam, QCL type/chain, QCL source RS(s), QCL target channel(s)/RS(s) etc.
· Beam measurement/report/indication within a same TRP in a cell, i.e. single-TRP;
· Beam measurement/report/indication among different TRPs, i.e., multi-TRP operation, in a cell;
· Beam measurement/report/indication across different cells, i.e., inter-cell
Note: Strive to have a unified framework for beam management for single/multi-TRP, intra/inter-cell, and lower-layer mobility.
[Mod]: Clarified!


	LGE
	Generally support this proposal, but we have similar comment with Xiaomi that M-TRP operation could be operated based on either intra-cell M-TRP and inter-cell M-TRP, so the current wording for “Beam measurement/report/indication among different TRPs, i.e., multi-TRP operation, in a cell/carrier” can be misleading.
[Mod]: For this bullet, only relevant to intra cell/carrier.


	Sharp
	We support the proposal in principle.

	CEWiT
	We support the proposal

	NTT DOCOMO
	We are fine with the direction.

	Fraunhofer IIS/HHI
	Fine with the general scope of the study. Just one note. Since the study is also applicable for UL, single/multi-panel may also be included along with single/multi-TRP. 

	Futurewei
	We are in general fine with the proposal.

	Lenovo
	Regarding the QCL-type, we understand this agenda only needs to focus on how to define a beam. The definition of the QCL type/chain may need to be discussed in 10.5.3.3, because the QCL-Type A parameters are all related with the tracking other than a beam.

	Samsung
	To our view, the proposal is a mixture of two separate issues of (1) what actually needs to be included in the 6GR NW-initiated BM framework, e.g., beam measurement, reporting and indication related design aspects, and (2) what needs to be studied first e.g. applicable scenarios including intra-/inter-cell operations.

For (1), the unified TCI framework should be the baseline.

For (2), we need to clarify first what multi-TRP scheme(s) needs to be included here – as there are many multi-TRP schemes specified in NR including NCJT, and some of them are overcomplicated and lack of deployment motivation/interest, including all of them here seems not a good start. Which one(s) of them needs to be studied in 6GR requires good justification(s).
[Mod]: Transmission scheme is separately discussed.

	Sony
	We share the same view that “beam” should be deleted as there was no definition of beam.
[Mod]: Done!

	Apple
	We support the proposal but following updates:
· 'Configuration Framework': Study the optimal level for TCI state definition (e.g., Cell-Level vs. BWP-Level) to minimize fragmentation.
'Multi-Carrier Baseline': Study unified TCI applicability across component carriers to streamline CA operation.

	Mod
	Update!


	

4.2. UE initiated procedure
4.2.1. Overview of UE-Initial Beam Management Procedure 
Network-initiated reporting typically relies on periodic or aperiodic triggers, which can introduce reporting latency and unnecessary signaling overhead. In contrast, user UE-initiated reporting is event-driven, enabling the UE to report changes only when necessary—for example, when a superior beam pair is identified or when the current beam degrades, based on measurements or even AI-based prediction without explicit measurement. This proactive reporting approach reduces downtime associated with waiting for network-side measurement cycles, thereby helping to prevent radio link failures and maintain higher data rates. 
As summarized in Table 4-1, companies were unanimous in proposing studies or reaching conclusions that support UE-initiated beam reporting for 6GR in contributions, citing key advantages over NW-initiated reporting, including lower overhead and reduced reporting latency.
Table 4-1: On UE-Initial Beam Management in 6GR
	
	Proposals
	Supported companies (#)

	1
	Study or support UE-Initiated beam management procedure for 6GR
	· Ericsson, Qualcomm, Huawei, Samsung, Nokia, ZTE, MediaTek, CMCC, NTT DoCoMo, Apple, CATT, Xiaomi, vivo, AT&T, OPPO, Ofinno, NEC, Lenovo, Interdigital, LGe, Panasonic, Sony, Fraunhofer IIS, Spreadtrum, TCL, China Telecom, ETRI, CEWiT, Transssion Holding (29)



UE-initiated/event-driven beam reporting was introduced in Release 19. There are several lessons raised in company contributions identified learned from 5G NR and limitations, including functional overlap between UEIBR Event 1 and the Release 15 beam failure recovery (BFR) procedure, as well as a limited use case restricted to sTRP. These aspects should be considered and mitigated in the design of UE-initiated beam management for 6GR. Table 4-2 presents the lessons learned that are identified in company contributions.

Table 4-2: Lessons learned from legacy system
	
	Legacy Problems raised by companies
	Reported companies

	1
	Overlapping BFR and UE-initiated beam reporting functions cause spec redundancy and inefficiency.
	Huawei, ZTE, MTK, Samsung, vivo, CATT, Xiaomi, OPPO, Lenovo, Sony

	2
	LTM and UEIBR require different report containers, one is MAC-CE and the other is UCI, complicating the specification and implementation
	Nokia, NTT DoCoMo, vivo, Samsung, vivo

	3
	5G UE-initiated beam reporting supports sTRP only, not mTRP
	Qualcomm, CMCC, Xiaomi, NEC, Lenovo 

	4. 
	TCI state activation latency degrades throughput and lacks optimization for UE-initiated beam reporting. 
	MTK, Samsung, Spreadtrum 

	5
	In NR, the UE-initiated CSI reporting was limited to beam information
	Ofinno

	6
	Periodic/'always-on' RS for beam failure recovery creates excessive network overhead and high energy demands in 5G NR
	Interdigital




	Companies are welcome to share their views if anything raised in contribution is missed in Table 4-2. 

	Company
	Comments 

	MediaTek
	On 1, we also agree that it is an issue. However, we’d like to clarify that NR UEI beam reporting doesn’t really provide the same function as NR BFR. At lease UE-autonomous beam switching cannot be done based on NR UEI beam reporting but it is a main function of NR BFR.

On 2, agree too.

On 3, agree too.

On 4, we agree this is an issue, but this issue is general for both NW-initiated and UE-initiated BM.

On 5, this should be discussed in DL CSI AI.

On 6, on-demand RS should be considered instead.

	Xiaomi
	On 2, in our Tdoc, we also discussed it as a problem.
On 5, if the intention is to support UE-initiated CSI report, we share same view as MediaTek that it need to be discussed in DL CSI AI.

	China Telecom
	We share the same understanding.

	NEC
	We also consider issue 1 that a general method can be used for BFD/BFR and event 1/2.

	Huawei, Hisilicon
	Agree with the above lessons and fine to consider them for further enhancement in 6GR.

	Google
	We think UE initiated beam prediction related, e.g., AI/ML based BFR, should be included

	Fujitsu
	Generally fine.
Just clarification for 1, is the intention to design a unified solution to cover both BFR and UEIBR?

	ZTE
	
#5: we have same view with MTK. It seems not to be a lesson learned unique to UE initiated beam reporting. But more precisely, it is related to CSI reporting within CSI framework. 

#6. this issue is also observed in UEIBR, since periodic RS is also configured for event evaluation.


	vivo
	On 5, it should be discussed in DL CSI AI.

	Ofinno
	We are generally okay to study the listed issues. For 1, we would like to clarify a clear redundancy between two functions. For 5, we are okay to discuss in another AI if companies think that would be better.


	TCL
	On 1, we agree this issue. But we think that BFR and UEIBR also have different applications.
On 2, we agree this issue. And we think both LTM and UEIBR should be led by RAN1.
On 3, we agree this issue. So we think UEIBR for MTRP scenario should be studied.
On 4, we agree this issue.
On 5, we agree this issue.
On 6, we think the RS for BFR may be used for other applications, like beam sweeping. On this view, it does not result in overhead and energy waste.

	QC
	Thanks for the comprehensive summary. We want to emphasize the following issues for UE initiated BM. It would be good to capture them in the table if not yet
· 5G beam indication/activation always assumes following NW’s instruction, which may cause unnecessary overhead/latency. 6G beam indication/activation can be based on UE at least under certain condition. Also, the TCI indication may not be always needed for FR1 at least for some gNB implementations. For example, UE can autonomously measure the strongest SSB or associated TRS as QCL source, without the need for explicit TCI switching command
· 5G BFR mainly considers DL metrics, which may not trigger recovery for UL beam failure. The UL beam failure may be more likely to happen in presence of blockage due to the weaker link budget

	LGE
	We have similar view regarding 5 in Table 4-2 based on our Tdoc[25], UEI reporting can be extended to general CSI report in 6GR, with unified report framework which supports various CSI/BM events.

	Sharp
	On 1, we agree it is a problem. In both functions, the UE can detect an event that the current beam becomes worse. We prefer to reduce overlapped features. 
On 3, we agree with it.

	NTT DOCOMO
	We are generally fine with the lessons above for 6GR study.

	Futurewei
	We are generally fine with the listed issues.




4.2.2. Target scenarios of 6GR UE-Initiated Beam Management Procedure
Deployment scenarios fundamentally shape how a feature is defined. Without a clear scope of use cases, there is a risk that UE-initiated beam reporting in 6GR looks good on paper but breaks—or wastes resources—when deployed. Table 4-3 summarizes the deployment scenarios and use cases UEIBR discussed by several companies for 6GR system. 

Table 4-3: Deployment scenario and use cases in 6GR for UE-Initiated beam reporting 
	Index 
	Scenario(s)
	Reported companies

	1
	Single TRP and multiple TRP use cases
	Qualcomm, Huawei, ZTE, CMCC, Xiaomi, NEC, Lenovo, Interdigital, Spectrum, China Telecom

	2
	Intra-cell and Inter-cell use case
	Huawei, ZTE, NTT DoCoMo, Xiaomi, lenovo, Panasonic, Spectrum, China Telecom

	3 
	Decoupled DL/UL-TRP deployement 
	Interdigital




	Companies are welcome to share their views, if any scenario and use cases proposed in contribution is missed in Table 4-3. 

	Company
	Comments 

	MediaTek
	On 1, support both use cases.
On 2, support both use cases.
On 3, fine to study.

	
	

	OPPO
	Ok to study all threes, 

	China Telecom
	We support both use case 1 and 2. For use case 3, we are fine to study. Decoupled DL/UL-TRP deployment may be necessary for unbalanced traffic load for UL and DL transmission.

	Spreadtrum
	Fine to study these scenarios. Perhaps the third scenario can be included in the first one.

	Huawei, Hisilicon
	Support above target scenarios.

	Google
	We think multiple FRs deployed based on the co-located gNBs should also be considered

	Fujitsu
	Open to all the three scenarios

	ZTE
	#1: support 
#2: support. But we may need to clarify the definition of the cell. For examples, compared with 5G cell, whether a 6G cell can be seen as an area consisting of multiple TRPs, where TRPs within a cell may be co-located or non-co-located. following such definition, intra-cell and inter cell use case are equivalent to intra-cell inter-TRP and inter-cell inter-TRP, respectively.
#3: Considering that multiple UL TRPs may exist, decoupled DL/UL TRP deployment can be replaced with “asymmetric DL-TRP and UL TRP(s) deployment ”.


	vivo
	On 3, for UL-only TRP, the procedure of UE-initiated beam management is unclear as there is no DL transmission. Before determining it as the use case, more clarification is required. 

	Ericsson
	Fine to study 2)
For 1), prefer to first study single TRP, then we could extend it to multi-trp.
For 3), same as vivo

	Ofinno
	OK

	TCL
	OK to consider this three use cases.

	ETRI
	Support

	CATT
	Ok to study all threes.

	LGE
	OK to study.

	Sharp
	On 1/2, support the use cases.

	CEWiT
	We are ok to study all three. We would like the proposal to capture carrier aggregation scenario similar to NW-initiated beam management.

	NTT DOCOMO
	We are open to study all scenarios.

	Futurewei
	Ok.





4.2.3. Scope of UE-initiated beam management in 6GR
In addition, several companies discussed the study scope of UE-initiated beam reporting for 6GR, as summarized in Table 4-4. This includes event definitions, the components of UE-initiated beam reporting (e.g., resource configuration, report format and content, and containers), as well as mechanisms to reduce beam application time.

Table 4-4: Study scope of 6GR UEIBR proposed by companies
	
	Study Scope of UEIBR Operation
	Supported companies

	1
	· Event definition and corresponding procedure
· For each event, 
· Measurement resource configuration 
· report format/content 
· report container.    
· Necessity of network’s response to the UEIBR including TCI state update.
	· ZTE, Samsung, OPPO, NTT DoCoMo, NEC, Interdigital

	2
	Integrate Beam Failure Recovery into the UE-initiated beam management 
	· Huawei, ZTE, MTK, Samsung, vivo, CATT, Xiaomi, OPPO, Lenovo, Sony

	3 
	Mechanism to reduce beam application time for UEIBR
	-  Study beam application time reduction 
	-  Samsung 

	
	
	· Study UE-based TCI state activation and indication
	· Qualcomm

	
	
	· Study UE autonomous TCI state/beam  switch for FR1 and FR3
	· Qualcomm, Sony

	
	
	· Study and specify UE declared readiness for downlink reception (optionally uplink transmission) on candidate TCI state(s),
	· MTK

	4
	Unified framework should be studied for MIMO and Mobility
	· Nokia, NTT DoCoMo, vivo, Samsung, vivo 

	5
	Extension of UE-initiated reporting to additional CSI contents beyond beam information.
	· Ofinno



	FL Proposal 4-1
Study of UE-initiated/event-driven beam reporting (UEIBR) mechanisms for 6GR, covering at least the following aspects: 
· Targeting for sTRP and mTRP deployment scenarios with intra-cell, inter-cell, and Cell-free use cases. 
· Key study areas include:
· Target use case for each event
· Event definition, triggering conditions and related procedures. 
· Measurement resource configuration
· Report format and content 
· Report container, with the objective of a unified report container for both UEIBR and mobility use cases. 
· The necessity and design of network’s response to the UEIBR including TCI state update.
· Mechanism to reduce beam application time for UEIBR. 


	Company
	Comments 
(Please provide modified propoal if it is acceptable in general but something needs to be revised)

	MediaTek
	Some comments as follows:
· Even we are supportive to consider cell-free use case, this term is not clear w/o official definition. We think it should be fine to capture intra-cell and inter-cell use cases for now, which is quite open.
· We think we can first study the use case and corresponding event definition (it is the same as triggering condition to me), reporting format and content.
· It seems a bit early to study measurement resource configuration. In our view, UEIBR should use the same configuration framework as NW-triggered beam reporting. We should discuss the configuration framework (report configuration, resource configuration) together for them instead of in different sub-topics.
· Reporting procedure and report container we think it should be unified for all uses. On the hand, DL CSI acquisition may also study UE-initiated/event-driven CSI reporting. We should also have a unified reporting procedure and report container.
· It is unclear to us why reducing beam application time is particular for UEIBR, it should discussed as a part of beam indication procedure (regardless NW or UE initiated).
FL Proposal 4-1
Study of UE-initiated/event-driven beam reporting (UEIBR) mechanisms for 6GR, covering at least the following aspects: 
· Targeting for sTRP and mTRP deployment scenarios with intra-cell, and inter-cell, and Cell-free use cases. 
· Key study areas include:
· Target use case and corresponding event definition (including triggering condition), report format/content for each event
· Event definition, triggering conditions and related procedures. 
· Measurement resource configuration
· Report format and content 
· Report container and report procedure, with the objective of a unified report container for both UEIBR and mobility use cases, and for both UEIBR and UE-initiated/event-driven CSI reporting (if supported). 
· The necessity and design of network’s response to the UEIBR including TCI state update.
· Mechanism to reduce beam application time for UEIBR. 


	OPPO
	General ok
 but (1) also suggest to remove ‘cell free’ because it has not clear definition.  (2) Suggest to change the beam reporting to beam management because we should not restrict the design to rel19 UEIBR again. The function of beam failure recovery shall be considered in this framework, which apparently includes more than beam reporting but beam update/switching. And furthermore, prefer not to use TCI state as beam indication at first for our study for 6G, whether beam indication is still in TCI state needs study.

To summarize, suggest the following changes on top of MTK’s changes:
FL Proposal 4-1
Study of UE-initiated/event-driven beam management reporting (UEIBRM) mechanisms for 6GR, covering at least the following aspects: 
· Targeting for sTRP and mTRP deployment scenarios with intra-cell, and inter-cell, and Cell-free use cases. 
· Key study areas include:
· Target use case and corresponding event definition (including triggering condition), report format/content for each event
· Event definition, triggering conditions and related procedures. 
· Measurement resource configuration
· Report format and content 
· Report container and report procedure, with the objective of a unified reporting container mechanism for both UEIBRM and mobility use cases, and for both UEIBMR and UE-initiated/event-driven CSI reporting (if supported). 
· The necessity and design of network’s response to the UEIBR including TCI state beam update.
· Mechanism to reduce beam application time for UEIBR. 


	Nokia
	In general we think it is beneficial to look into UEIBM in 6G but this proposal has perhaps a few unclear points. For example, what is it understood here by cell-free use cases? Was such a cell-free concept being studied and agreed? The list of key study areas spans some CSI design areas which should be also understood. In Rel19 it was perhaps easier to construct a UEIBM solution as that was based on an existing framework and was fixing some known system bottlenecks. Perhaps it is more important for such an early agreement to focus on the interaction with NW initiated measurement and reporting and also considering the defined RS types.

	Xiaomi
	Suggest the following minor changes:
FL Proposal 4-1
Study of UE-initiated/event-driven beam reporting (UEIBR) mechanisms for 6GR, covering at least the following aspects: 
· Targeting for sTRP and mTRP deployment scenarios with intra-cell, inter-cell on same/different frequency use cases. 
· Key study areas include:
· Target use case for each event
· Event definition, triggering conditions and related procedures. 
· Measurement resource configuration
· Report format and content 
· Report container, with the objective of a unified report container for both UEIBR and mobility use cases. 
· The necessity and design of network’s response to the UEIBR including TCI state update.
Mechanism to reduce beam application time for UEIBR. 

	China Telecom
	We support studying UE-initiated/event-driven beam reporting (UEIBR) mechanisms for 6GR. For the last bullet, we believe it is important not only to reduce time but also to improve reliability for UEIBR. 
In addition, I have one minor question. What’s the meaning of cell-free use case? What’s the relationship between M-TRP and cell-free? Shouldn't we first clearly define what "cell-free" is, and then study the detailed solutions?


	Spreadtrum
	Agree with some companies’ suggestion to delete “cell free” in the proposal.
In addition, the unified report container should to integrate UE initiated CSI reporting without limit to UEIBR and mobility use cases.


	Huawei, Hisilicon
	For the third bullet, configuration related to beam reporting seems missed. 
In addition, the FL summary makes gNB initial BM and UE initiate BM like two independent features. However, since they are both beam management, we’d better consider them under a unified framework to simplify the spec. For example, gNB initiated BM and UE initiated BM can be considered as two different mode of beam management, rather than to independent features.
So, suggest following update.

FL Proposal 4-1
Study of UE-initiated/event-driven beam reporting (UEIBR) mechanisms for 6GR, covering at least the following aspects: 
· Targeting for sTRP and mTRP deployment scenarios with intra-cell, inter-cell, and Cell-free use cases. 
· Key study areas include:
· Target use case for each event
· Event definition, triggering conditions and related procedures. 
· Measurement resource and report related configuration
· Report format and content 
· Report container, with the objective of a unified report container for both UEIBR and mobility use cases. 
· The necessity and design of network’s response to the UEIBR including TCI state update.
· Mechanism to reduce beam application time for UEIBR. 
· Strive to share a same framework as gNB initiated beam management.


	Google
	We think the title should be changed from “beam reporting” into “beam reporting/prediction”

	Fujitsu
	Agree with OPPO to remove “Cell free” in the proposal.

	ZTE
	For FL proposal 4-1, we have the following comments:
1. In principle, we tend to have a unified mechanism or procedure for BFR and UEIBR, but the wording of the current proposal fails to reflect the core idea. 
2. For the term “cell-free”, it can be understood as a cell area consisting of multiple TRPs, where the TRPs within a cell may be co-located or non-co-located and these distributed TRPs can jointly and coherently serve users without predefined cell boundaries in 5G NR. Thus, we can add a note to clarify either the definition of “6G cell” mentioned in first bullet or the definition of cell-free, e.g., cell-free scenario refers to a cell-free area consisting of multiple TRPs (which may be co-located or non-co-located) that can serve users without predefined cell boundaries.
3. For “measurement resource configuration”, we tend to change it as “measurement resource determination” since measurement resource can be determined by configuration or other implicitly methods, e.g., TCI state.
4. The intention of the “The necessity and design of network’s response to the UEIBR including TCI state update” is to reduce the latency of TCI state update. While for “Mechanism to reduce beam application time for UEIBR”, it means that we would directly study on the mechanism to reduce the latency of TCI sate application or update before relevant necessity has been properly evaluated. In addition, the essence of these two points is to discuss the necessity of beam update/change and corresponding design schemes. Thus from our perspective, we think that it is very important to first comprehensively assess the necessity of introducing beam change/update in the first phase.
 

FL Proposal 4-1
Study of UE-initiated/event-driven beam reporting (UEIBR/ED) mechanisms procedure for 6GR, covering at least the following aspects: 
· Targeting for sTRP and mTRP deployment scenarios with intra-cell, inter-cell, and Cell-free use cases. 
· Key study areas include:
· Target use case for each event
· Event definition, triggering conditions and related procedures. 
· Measurement resource configuration determination
· Report format and content 
· Report container, with the objective of a unified report container for both UEIBR/ED procedure and mobility use cases. 
· The necessity and design of network’s response to the UEIBR including TCI state supporting beam update/change.
· Mechanism to reduce beam application time for UEIBR. 
· Note: cell-free scenario refers to a cell-free area consisting of multiple TRPs (which may be co-located or non-co-located) that can serve users without predefined cell boundaries.


	vivo
	We share the similar views with OPPO and MTK, and are fine with the revision from them.
But (1) suggest to remove “inter-cell mTRP”, because we think whether to support it in 6GR still needs more justification. (2) suggest to remove UE-initiated/event-driven CSI reporting, as it should be discussed in DL CSI AI, rather than this agenda. 

To summarize, suggest the following changes on top of MTK’s changes:
FL Proposal 4-1
Study of UE-initiated/event-driven beam management reporting (UEIBRM) mechanisms for 6GR, covering at least the following aspects: 
· Targeting for sTRP and mTRP deployment scenarios with intra-cell, and inter-cell, and Cell-free use cases, and mTRP deployment scenarios with intra-cell use case. 
· Key study areas include:
· Target use case and corresponding event definition (including triggering condition), report format/content for each event
· Event definition, triggering conditions and related procedures. 
· Measurement resource configuration
· Report format and content 
· Report container and report procedure, with the objective of a unified reporting container mechanism for both UEIBRM and mobility use cases, and for both UEIBMR and UE-initiated/event-driven CSI reporting (if supported). 
· The necessity and design of network’s response to the UEIBR including TCI state beam update.
Mechanism to reduce beam application time for UEIBR. 

	Ericsson
	Agree to remove “cell free”. We feel a risk to progress the UE-initiated with the NW-initiated reporting in parallel. It would be better to first progress on the NW-initiated part, then we can understand where we need UE-initiated solutions, 

	TCL
	We suggest the following changes:
Study of UE-initiated/event-driven beam reporting (UEIBR) mechanisms for 6GR, covering at least the following aspects: 
· Targeting for sTRP and mTRP deployment scenarios with intra-cell, and inter-cell, and Cell-free use cases. 
· Key study areas include:
· Target use case for each event
· Event definition, triggering conditions and related procedures. 
· Measurement resource configuration
· Report format and content 
· Report container, with the objective of a unified report container for both UEIBR and mobility use cases. 
· The necessity and design of network’s response to the UEIBR including TCI state update.
Mechanism to reduce beam application time for UEIBR.

	CMCC
	Support to study the event trigger conditions, measurement resources, reporting content, and report container design for UE-initiated beam reporting mechanism in multi-TRP scenarios.

	CATT
	A minor change as follows:
FL Proposal 4-1
Study of UE-initiated/event-driven beam reporting (UEIBR) mechanisms for 6GR, covering at least the following aspects: 
· Targeting for sTRP and mTRP deployment scenarios with intra-cell, inter-cell, and Cell-free use cases. 
· Key study areas include:
· Target use case for each event
· Event definition, triggering conditions and related procedures. 
· Event evaluation procedures(e.g. L1 based evaluation or MAC layer based evaluation)
· Measurement resource configuration
· Report format and content 
· Report container, with the objective of a unified report container for both UEIBR and mobility use cases. 
· The necessity and design of network’s response to the UEIBR including TCI state update.
Mechanism to reduce beam application time for UEIBR. 

	QC
	Thanks for the comprehensive list. We have the following two suggestions.
1. For the triggered UE actions, we prefer not to only restrict to beam report. We can generalize the UE action as UE initiated beam management mechanisms, which can additional include the following two actions
a. Event triggered switch of measured beam or RS
i. E.g. UE autonomously measures the strongest SSB as root QCL source in FR1 without explicit TCI switch command
b. Event triggered UL RS transmission for UL based measurement
i. E.g. UE triggers UL SRS transmission to candidate UL-only TRP or cell if serving TRP or cell has poor link quality
2. For the event definition, good to also emphasize it also includes the related metric definition, e.g. UL based metric can be considered for the event evaluation

Study of UE-initiated/event-driven beam management reporting (UEIBR) mechanisms for 6GR, covering at least the following aspects: 
· Targeting for sTRP and mTRP deployment scenarios with intra-cell, inter-cell, and Cell-free use cases. 
· Key study areas include:
· Target use case for each event
· Event and related metric definition, triggering conditions and related procedures. 
· Measurement resource configuration
· Triggered UE actions at least include
· Measured beam/RS switch
· UL RS transmission for UL based measurement
· UE initiated beam report
· Report format and content 
· Report container, with the objective of a unified report container for both UEIBR and mobility use cases. 
· The necessity and design of network’s response to each triggered UE action, e.g. response to the UEIBR including TCI state update.
· Mechanism to reduce beam application time for UEIBR.


	LGE
	We are also supportive of 2 and 5 in Table 4-4 based on our Tdoc[25].
And, support FL proposal 4-1 in general, but target scenarios of BM can be studied for both NWI and UEI, i.e., no separate study for UEI seems needed. Alternatively, we can add a note such that ‘note: strive for the same target scenarios for both NWI BM and UEI BM’

	CEWiT
	Support

	NTT DOCOMO
	We also share the same view as companies that “cell-free” should be removed for now since the definition is unclear.

	Fraunhofer IIS/HHI
	OK

	Futurewei
	We are generally fine with the direction of the proposal.

	Sony
	Agree to remove “cell free” as it is unclear definition at this stage.

	
Updated FL Proposal 4-1
Study of UE-initiated/event-driven beam managementreporting (UEIBMR) mechanisms for 6GR, covering at least the following aspects: 
· Targeting for sTRP and mTRP deployment scenarios with intra-cell, and inter-cell on a same or different frequency, and Cell-free use cases. 
· Key study areas include:
· Target use case and corresponding event definition (including triggering condition), report format/content for each event
· Event definition, triggering conditions and related procedures. 
· Measurement resource and report related configuration
· Report format and content 
· Report container and report procedure, with the objective of a unified reporting container for both UEIBMR and mobility use cases. 
· The necessity and design of network’s response to the UEIBR including TCI state update.
· Mechanism to reduce beam application time for both UEIBMR and NW-initiated beam management. 
· Note: Strive for the same target scenarios for both NWI BM and UEI BM
· Note: UE-initiated/event-driven CSI reporting is discussed in CSI agenda. 





5. Evaluation methodology (EVM) for beam management 
This section synthesizes observations and proposals on evaluation methodology (EVM) for evaluating/studying beam measurement, report and indication procedure among different companies, including various deployment scenario(s) (single TRP, multi-TRP/cell-free), different frequency range(s) (around 4GHz/7GHz, around 15GHz, around 30GHz), classical and advanced beam measurement (e.g., AI/ML, compressed sensing, etc.), and NW/UE-initiated report/switching procedure.

Per companies’ in-depth input, candidate templates for system and link level simulations can be found as follows: 
· As in the first step, we stabilize the first column on which ‘transmission parameters’, i.e., ‘attributes’, should be provided in the respective table(s);
· After that, we can try to stabilize the contents of each rows in the table per companies’ input accordingly (e.g., in RAN1#124-bis).
Table 5.1 Template for link-level evaluation of 6GR beam management
	Parameter
	Value
	Note (examples for interpretation only)

	Carrier Frequency
	
	e.g., 4GHz, 7GHz, 30GHz

	Duplex / Waveform
	
	e.g., TDD, CP-OFDM

	Subcarrier Spacing
	
	e.g., For 4GHz/7GHz: 30KHz; For 30GHz:120KHz

	Simulation Bandwidth
	
	e.g., 8 RBs for data allocation;
Note: First 2 OFDM symbols for PDCCH, and following 12 OFDM symbols for data channel

	Channel Model
	
	e.g., CDL-A /B/C model 

	Delay Spread
	
	e.g., 100ns

	gNB Antenna Config
	
	e.g., per outcome from A.I. 11.1

	Multi-TRP operation
	
	e.g., the number of TRP(s) = {1, 2, 4}
· CDL channel model is generated per TRP independently;
· Backhaul: ideal or non-ideal;
· sync: ideal or non-ideal;

	TXRU mapping to antenna elements
	
	e.g., A single TXRU is mapped per panel per subarray per polarization

	Beam-forming scheme
	
	e.g., Companies explain the details, e.g., DFT-based TXRU mapping weights and/or digital beam-forming

	Procedure of beam sweeping
	
	e.g., Companies explain the details, e.g., DFT-based

	Criteria for beam selection
	
	e.g., To maximize RSRP/SINR

	UE Antenna Config
	
	e.g., per outcome from A.I. 11.1

	BS array orientation
	
	e.g., azimuth 0°, mechanic downtilt: 90° in GCS.

	UE array orientation
	
	e.g., ΩUT,a uniformly distributed on [0, 360] degree, ΩUT,b = 0°, ΩUT,g = 0°

	UE antenna element radiation pattern
	
	For 4 GHz/7GHz: 
· Option-1: Omni-directional with 0dBi gain;
· Option-2: According to Table 7.3-2 in TR 38.901 (radiation power pattern for handheld UT)
For 30 GHz: See Table A.2.1-8 in TR 38.802

	UE Velocity
	
	e.g., 30 km/h, 3km/h.

	MIMO Scheme
	
	e.g., SU-MIMO as baseline

	Receiver Type
	
	e.g., MMSE-IRC as baseline; other advanced receiver is not precluded

	Channel Estimation
	
	e.g., Idle or realistic

	MCS
	
	e.g., NR MCS

	Performance Metric
	
	e.g., Top-1/K beam prediction accuracy, BLER or Spectrum Efficiency (SE)


  Table 5.2 Companies’ input on link-level evaluation of 6GR beam management
	Company
	Input

	Mod V00
	Please input your views on template for link-level evaluation of 6GR beam management (e.g., for evaluating QCL-related aspects, beam measurement and reporting (AI/non-AI), etc.)
· Note: in this round, we only focus on the first column of first column on which ‘transmission parameters or attributes’ should be provided in the corresponding table.

	Huawei, Hisilicon
	Open to study EVM of beam management.

	vivo
	For gNB Antenna Config and UE Antenna Config, it should be referred to AI 10.1, rather than 11.1.
Besides, for UE antenna element radiation pattern, the use case of Option-1 is unclear and the corresponding device type should be clarified further. 

	NTT DOCOMO
	We are open to study EVM for beam management evaluations.

	Mod
	Looks good. Please let’s focus on the first column. Anything important is missing?

	
	

	
	

	
	



Table 5.3 Template for system-level evaluation of 6GR beam management
	Parameter
	Value
	Note (examples for interpretation only)

	Scenario (Carrier frequency)
	
	e.g., Indoor hotspot, Urban macro, Dense urban (one-layer, and two-layer)

	Mode
	
	DL/UL SU-MIMO/MU-MIMO

	System BW
	
	e.g., 4GHz: 20MHz (DL+UL)
7GHz: 100 MHz (DL+UL); 
30GHz: 100 MHz

	Subcarrier spacing for data
	
	e.g., 4GHz/7GHz: 30KHz; 
30GHz: 120 KHz

	Channel model
	
	e.g., TR 38.901 with spatial consistency

	BS Antenna Configuration
	
	e.g., per outcome from A.I. 11.1

	TXRU mapping to antenna elements
	
	e.g., A single TXRU is mapped per panel per subarray per polarization

	Beam-forming scheme
	
	e.g., Companies explain the details, e.g., DFT-based TXRU mapping weights and/or digital beam-forming

	Multi-TRP operation
	
	e.g., maximum number of coordinated TRP(s) = {1, 2, 4}
· Backhaul: ideal or non-ideal;
· sync: ideal or non-ideal;

	Criteria for selection for serving TRP(s)
	
	e.g., Companies explain the details

	Criteria for beam selection for serving TRP(s)
	
	e.g., Companies explain the details

	UE Antenna Configuration
	
	e.g., per outcome from A.I. 11.1

	Inter-panel calibration for UE
	
	e.g., Ideal, non-ideal (optional) – Explain any errors

	Beam correspondence
	
	e.g., Ideal, non/partial beam correspondence – explain details.

	Link adaptation
	
	e.g., based on CSI-RS

	UE receiver type
	
	e.g., MMSE-IRC as baseline; other advanced receiver is not precluded

	BS Tx Power
	
	e.g., per outcome from A.I. 11.1

	Maximum UE Tx Power
	
	e.g., per outcome from A.I. 11.1

	Inter site distance
	
	e.g., per outcome from A.I. 11.1

	UE Speed and UE distribution
	
	e.g., per outcome from A.I. 11.1

	UE rotation
	
	e.g., No UE rotation, or UE rotation – explain details

	BS Antenna height
	
	e.g., macro: 25m, micro: 10m, indoor: 3m 

	UE Antenna height
	
	e.g., 1.5 m

	Car penetration Loss
	
	e.g., 38.901, sec 7.4.3.2: μ = 9 dB, σp = 5 dB

	UE Velocity
	
	e.g., 30 km/h, 3km/h.

	UE mobility feature (optional)
	
	e.g., Option 3: Random direction straight-line trajectories (from 38.843). 
· Initial UE location, moving direction and speed: UE is randomly dropped in a cell, and an initial moving direction is randomly selected, with a fixed speed.
· The initial UE location should be randomly drop within the following blue area:
[image: ]
where d1 is the minimum distance that UE should be away from the BS. 
· Each sector is a cell and that the cell association is geometry based.
· During the simulation, inter-cell handover or switching should be disabled.

	Scheduling algorithm
	
	e.g., PF scheduler

	MCS
	
	e.g., Use NR MCS

	Traffic Model
	
	e.g., FTP model 1/3 with packet size 0.5 Mbytes (other value is not precluded)
Other traffic models including full buffer are not precluded

	CSI Feedback
	
	e.g., with a periodicity of 20ms

	Resource Utilization
	
	e.g., 30%, 50%

	Metric
	
	e.g., Top-1/K prediction accuracy, average UPT, 5%-ile UPT

Companies can report other observations, e.g., outage, latency, SINR, RSRP


Table 5.4 Template for system-level evaluation of 6GR beam management
	Company
	Input

	Mod V00
	Please input your views on template for system-level evaluation of 6GR beam management
· Note: in this round, we only focus on the first column of first column on which ‘transmission parameters or attributes’ should be provided in the corresponding table.

	Xiaomi
	For channel model, we suggest to consider near field and space non-stationarity in the channel model.
[Mod]: When the above is stable, we will capture companies input.

	Huawei, Hisilicon
	Open to study EVM of beam management.

	Ericsson
	We also agree to the approach and the proposed parameters. We suggest including building penetration loss in case we want to include indoor users.

	NTT DOCOMO
	We are open to study EVN for beam management evaluations.

	Mod
	Looks good. Please let’s focus on the first column. Anything important is missing?

	
	

	
	




6. NW initiated beam management 
6.1. QCL-related aspects
FL note 1: Including QCL-related aspect, e.g., definition of QCL/beam, QCL type and chain, etc.
Table 6.1.1 Summary for QCL-related aspects
	#
	Issue
	Companies’ view and Recommended Proposal

	6.1.1
	Definition of QCL/beam
	FL note: Per companies input, the following QCL definition from NR is highlighted, and then the details on source QCL-RS, QCL assumptions for CJT, and wide/narrow beam(s) can be further studied.
· [5G-NR QCL definition]: Two antenna ports are said to be quasi co-located if properties of the channel over which a symbol on one antenna port is conveyed can be inferred from the channel over which a symbol on the other antenna port is conveyed.
Proposed 6.1.1:  Study QCL framework for DL and UL beam management, including QCL parameter(s), QCL relationship/chain between source QCL-RS(s) and target channel(s)/RS(s).
· Study QCL parameter(s) and corresponding source QCL-RS(s), e.g., [DMRS, multi-port CSI-RS]
· Study whether/how to introduce more than one QCL assumptions, i.e., >1 TCI state(s), for a target RS (e.g., CSI-RS or DMRS), e.g., for accommodating multi-TRP-CJT operation.
· [Study whether/how to distinguish among the cases of the usage of QCL indication, e.g., for the indication of UE Rx beam, the same beam relationship and wide-narrow beam relationship.]
· Study whether/how to use other RS(s), besides for SSB, as root source RS for QCL relationships.

Supported by: Nokia, ZTE, CMCC, Ericsson, China Telecom, Fraunhofer IIS, Fraunhofer HHI, CEWiT, Huawei/HiSi, Google, Spreadtrum, MediaTek, Ofinno, CMCC, ETRI, Sharp, Samsung,




Table 6.1.2 Companies’ input on QCL-related aspects
	Company
	Input

	Mod V00
	· Please input your views on proposals 6.1.1, i.e., QCL-related aspects.

	MediaTek
	Proposed 6.1.1: It is unclear now in 6G, what type of signal is supported (SSB, on-demand SS/RS, CSI-RS, DM-RS, …) and can be used for DL synchronization and/or BM, or other purpose to derive QCL properties. We would suggest we should first discuss what QCL types are needed for 6G, then we can discuss what type of signal can be used as source QCL RS. The later two sub-bullet, we think they are just two examples for the further study, no need to particularly capture them in this proposal.

Proposed 6.1.1:  Study QCL framework definition for DL and UL beam management, including QCL type(s) and corresponding QCL relationship/chain between source QCL-RS(s) and target channel(s)/RS(s).
· Study whether the 5G NR QCL definition is retained
· Study QCL type(s) and corresponding source QCL-RS(s)
· Study whether/how to introduce other RS (e.g., DMRS) as a source RS of QCL state,
· Study whether/how to introduce more than one QCL assumptions for a RS (e.g., CSI-RS or DMRS) for accommodating multi-TRP-CJT operation.
· Study whether/how to distinguish among the cases of the same beam relationship and wide-narrow beam relationship.
[Mod]: Update. Then, QCL-type may be relevant to how to organize QCL assumption, so for a first step, let’s use QCL parameter.

	OPPO
	We should it for granted that beam indication is QCL type D, i.e., reusing the 5G design. For UL, apparently, there is no QCL, and for DL, the beam indication and QCL-typeA have different indication granularity, including the DL Tx beam shall be same for all the CC in one band, but the QCL-typeA must be CC-specific and use the RS on that CC as the QCL source. 

Proposed 6.1.1:  Study QCL framework and beam indication framework definition for DL and UL beam management, including QCL type(s) and corresponding QCL relationship/chain between source QCL-RS(s) and target channel(s)/RS(s).
· Study whether the 5G NR QCL definition is retained
· Study whether DL beam indication is one type of QCL or not.
· Study QCL type(s) and corresponding source QCL-RS(s)
· Study the beam indication granularity for both DL beam indication and UL beam indication, including both time-wise and carrier-wise.
· Study the indication granularity for each QCL type, including both time-domain and carrier-wise 
· Study whether/how to introduce other RS (e.g., DMRS) as a source RS of QCL state,
· Study whether/how to introduce more than one QCL assumptions for a RS (e.g., CSI-RS or DMRS) for accommodating multi-TRP-CJT operation.
· Study whether/how to distinguish among the cases of the same beam relationship and wide-narrow beam relationship.
[Mod]: For this proposal, let’s focus on QCL aspects. That’s a general requirement for subsequent indication discussion.

	Nokia
	The proposal should be valid for both type (NW initiated and UE initiated) BM frameworks. 
[Mod]: Your understanding is correct. So, for main bullet, we do not highlight NW/UE initiated.

Also, whether DMRS can be used as the QCL source RS depends on the DMRS design, so its too early to add DMRS as an example. We suggest removing all the “e.g.,” from all sub-bullets. 

Also we suggest to remove mTRP CJT, as multiple RSs may be needed for other scenarios as well (e.g., sTRP).

	Xiaomi
	In order for fast beam sweeping, a RS with more ports can be used and different port can be transmitted by different Tx beam. In this case, we need to study whether/how to introduce other information into definition, e.g., port ID. Thus, we suggest to add one more sub-bullet:

· Study whether/how to introduce more ports CSI-RS as a source RS of QCL state
· Study whether/how to introduce other information into definition, e.g., port ID
 
[Mod]: First bullet is captured. But, second one is just relevant to signaling design.

In addition, we would like to clarity the meaning of “more than one QCL assumptions for a RS”. In my understanding, legacy definition can indicate two QCL types, it is more than one QCL assumptions. What is the difference? Does it mean more than one assumption for a same QCL type? 
[Mod]: Two TCI state(s) are applied to a single RS, e.g., CSI-RS 

	Mod
	Update

	Spreadtrum
	For this proposal, we think the QCL type should be first discussed. The specific RS type as the source RS can be discussed later, where the DMRS is removed.
[Mod]: Okay!


	Huawei, Hisilicon
	QCL definition also include QCL reference of time/frequency domain information. So, suggest following change.
Proposed 6.1.1:  Study QCL definition for DL and UL beam management, and corresponding QCL relationship/chain between source QCL-RS(s) and target channel(s)/RS(s).
· Study whether/how to introduce other RS (e.g., DMRS) as a source RS of QCL state,
· Study whether/how to introduce more than one QCL assumptions for a RS (e.g., CSI-RS or DMRS) for accommodating multi-TRP-CJT operation.
Study whether/how to distinguish among the cases of the same beam relationship and wide-narrow beam relationship.
[Mod]: Okay!


	Google
	OK. 

	Fujitsu
	1. The intention is to study QCL type/parameters, not to change definition of QCL. Is this the correct understanding?
[Mod]: Correct!
2. If this proposal is applicable to both UE-initiated and NW-initiated, then it’s better to explicitly capture both in the main bullet to avoid misunderstanding in the future.
[Mod]: Either way should be fine
3. The following sub-bullet is not very clear and needs some clarification. What’s the motivation and the scenario of such distinguishment?

Study whether/how to distinguish among the cases of the same beam relationship and wide-narrow beam relationship

[Mod]: Let’s check companies views.

	ZTE
	The proposal uses wording like ‘other RS’ in the first bullet, which seems to assume 5G QCL design as a starting point and consider further enhancements on top of that. We suggest the following rewording for the bullets to make it more general:
· Study QCL parameter(s) and corresponding source QCL-RS(s), e.g., DMRS, multi-port CSI-RS
· Study whether/how to introduce other RS (e.g., DMRS) as a source RS of QCL state,
· Study whether/how to introduce more than one the number of QCL assumptions for a target RS (e.g., CSI-RS or DMRS), e.g., more than one QCL assumptions for accommodating multi-TRP-CJT operation.
· Study whether/how to distinguish among the cases of the usage of QCL indication, e.g., for the indication of UE Rx beam, the same beam relationship and wide-narrow beam relationship.
[Mod]: Captured.


	vivo
	We share the same view as MediaTek. Compared to considering optimization (DMRS as QCL source RS) and enhancement for new scenarios (CJT), it is more important to discuss and determine the basic design of QCL framework, which includes QCL definition and QCL type and. In addition, the QCL framework is common for NW-initiated and UE-initiated beam management procedure.
[Mod]: Okay. Please review the main bullet. There is not relevant to NW or UE initiated.

	Ofinno
	We are generally okay, but in our understanding, we may need to start from whether the existing QCL types will be exactly reused, and we would like to understand better the meaning of the “more than one QCL assumptions”.

	TCL
	We suggest the following changes:
Proposed 6.1.1:  Study QCL framework definition for DL and UL beam management, and corresponding QCL relationship/chain between source QCL-RS(s) and target channel(s)/RS(s).
· Study whether/how to introduce other RS (e.g., DMRS) as a source RS of QCL state,
· Study whether/how to introduce more than one QCL assumptions for a RS (e.g., CSI-RS or DMRS) for accommodating multi-TRP-CJT operation.
· Study whether/how to distinguish among the cases of the same beam relationship and wide-narrow beam relationship.
[Mod]: Please review the update.

	CMCC
	Proposed 6.1.1: NR has an inflexible QCL chain which becomes a bottleneck for high-mobility scenarios and dynamic TRP cooperation. For instance, in high-speed train scenarios using SFN transmission or in multi-TRP  cooperative scenarios, the SSB may fail to provide the precise QCL information required for a specific TRP. Therefore, greater flexibility could be studied by removing SSB to serve as source RS for QCL relationships. 

Thus, we suggest to add one more sub-bullet:

Proposed 6.1.1:  Study QCL definition for DL and UL beam management,  and corresponding QCL relationship/chain between source QCL-RS(s) and target channel(s)/RS(s).
- Study whether to remove SSB as source RS for QCL relationships.
[Mod]: Please review the update.

	ETRI
	We are generally OK.

	LGE
	Similar view with OPPO that QCL definition is about UE measurement and unclear whether/how this can be applicable to UL BM.
[Mod]: Yes.

	Sharp
	Proposal 6.1.1: Support.

	NTT DOCOMO
	We are generally fine with the direction, but removing example would be better for now.

	Fraunhofer IIS/HHI
	Proposal 6.1.1: The fewer number of TRSs and the RRC-based update of QCL for TRSs may be a major bottleneck as the number of beams in the cell increases, and the UE is mobile. With TRS being the major link in the QCL chain to provide QCL type ‘A’ references for PDSCH and PDCCH, it would be good to address this deficiency in 6GR. Therefore, we suggest to study the possibility of semi-persistent or dynamic activation or the indication of QCL references/TCI-states for TRS. At least, a general note to address the deficiencies in the QCL chain and update of QCL references or TCI-states for RSs (at least for TRS) may be added in the proposal. 

	Samsung
	Proposal 6.1.1: to our understanding, the motivation of the first bullet is to study whether or not additional RS needs to be introduced to replace some existing one(s) e.g. periodic TRS(s). Hence, instead of jumping into study new/additional RS(s) as QCL source RS(s), we prefer to first study and clarify whether existing one(s) needs to be removed or replaced.

It is unclear what is the scope/contents of the third bullet. Suggest to remove it for now.


	Apple
	Regarding QCL sources, while we support the study, but we are a bit reluctant with the use of DMRS as a source QCL-RS. DMRS is dynamically scheduled and lacks the periodicity required for stable beam tracking in many mobility scenarios. We believe the study should prioritize CSI-RS and SSB as the primary QCL sources to ensure consistent tracking performance.
[Mod]: Updated!

	Mod
	Update




6.2. DL beam measurement and report (NW initiated) 
FL note 1: Including beam measurement and report, e.g., beam sweeping procedure (P1/2/3), framework for targeted TRP operation mode (sTRP or mTRP, DL or UL), types of reference signal and corresponding time-domain behavior, and report metrics (e.g., L1-RSRP, L1-SINR), and report format, etc. 
FL note 2: Including advanced beam measurement and report, e.g., AI/ML-based (spatial or temporal, NW/UE-side model, sTRP or mTRP), compressed sensing, etc.
FL note 3: Including framework of signaling beam measurement and report, e.g., a framework of resource set, resource setting, report setting, etc, which may be coordinated with AI 10.5.3.1.
Table 6.2.1 Summary for DL beam measurement and report (NW initiated)
	#
	Issue
	Companies’ view and Recommended Proposal

	6.2.1
	Beam measurement and report
	FL note: Per companies input, the following is to support the basic framework/description of beam measurement and report for sTRP and mTRP, and then to clarify the related aspects for further study. 

Proposed 6.2.1:  Support DL beam measurement and report procedure on DL RS(s) for both single-TRP and multi-TRP (including intra/inter-cell/carrier) scenario(s).
· Study RS types for the DL RS(s), e.g., sync signal or CSI-RS.
· The following aspects can be further studied:
· Basic Procedure of beam sweeping, e.g., P1/2/3, inter/intra-symbol beam sweeping, port/panel-specific beam measurement/reporting
· Measurement metrics, e.g., RSRP or SINR based, or without measurement metrics
· Time-domain behavior for both beam measurement and report, e.g., aperiodic, semi-persistent, periodic 
· Report format for single/multi-TRP with/without the assumption of simultaneous reception, e.g., group and non-group based beam report
· Early beam report/refinement during initial access, e.g., for single-TRP or multi-TRP scenario(s)
· Collaborative beam measurement and reporting based on UE aggregation
· Note: Consider accommodating the use of both AI and advance non-AI considerations.

Supported by: ZTE, Huawei, Ericsson, MediaTek, Qualcomm, NTT DOCOMO, OPPO, vivo, Kyocera, Spreadtrum, Ofinno, China Telecom, Lenovo, Sharp, ETRI, Rakuten, AT&T, Fraunhofer IIS, Fraunhofer HHI, CEWiT, Google, ETRI, Sharp, Fraunhofer IIS/HHI, Apple, 


	6.2.2
	Advanced beam measurement and report
	FL note: Per companies input, re-organize the advanced beam measurement and report (including AI and non-AI).

Proposed 6.2.2:  Regarding DL beam measurement and report (NW initiated), the following aspects (relevant to AI/ML or non-AI/advanced schemes (e.g., compressed sensing)) can be further studied:
· Spatial domain DL Tx beam prediction and management
· FFS: Applicable for sTRP (e.g., BM-case1 as in Rel-19) and/or inter-Cell/M-TRP (e.g., Sub-case A in Table E1 for BM)
· [FFS: additional local UE information (e.g., Sub-case E in Table E1 for BM)]
· Temporal DL Tx beam prediction and management
· FFS: Applicable for sTRP (e.g., BM-case2 as in Rel-19) and/or inter-Cell/M-TRP (e.g., Sub-case A in Table E1 for BM)
· [FFS: additional local UE information (e.g., Sub-case E in Table E1 for BM)]
· Cross-frequency DL Tx beam/beam pair prediction (e.g., Sub-case B in Table E1 for BM)
· Dynamically computed analog beam alignment, e.g., accurate angular estimation [5], [6], [19], [36]
· Low-interference/weak-DL-Tx beam reporting to provide explicit interference information among beams for beam-based scheduling [5] [8] [16] (e.g., Sub-Case G in Table E1 for BM)
· Others are not precluded, e.g., Tx-Rx beam pair prediction (e.g., Sub-case C in Table E1 for BM)

Supported by: Ericsson, Qualcomm, Nokia, Apple, Futurewei, Huawei, ZTE, Samsung, NEC, China Telecom, IDC, Fujitsu, Sharp, ETRI, Transsion, MediaTek, CMCC, NTT DOCOMO, TCL, CATT, Ofinno, Google, Sony, AT&T, Fraunhofer IIS, Fraunhofer HHI, CEWiT, Google, Fujitsu, Ofinno, ETRI, Sharp, 


	6.2.3
	Framework of signaling beam measurement and report
	FL note: Per companies input, the framework of signaling beam measurement and report should be studied for supporting sTRP/mTRP (intra/inter-cell) beam measurement. BTW, as critical requirements on general framework of RS measurement and CSI report, this discussion and subsequent outcome may be relevant to the final decision in A.I. 10.5.3.1.


Proposed 6.2.3:  Regarding DL beam measurement and report (NW initiated), further study framework of signaling beam measurement and report.

Supported by: Futurewei, Huawei, ZTE, Samsung, MediaTek, Ericsson, Qualcomm, Nokia, CMCC, NTT DOCOMO, CATT, Ofinno, Google, NEC, China Telecom, IDC, Fujitsu, Sharp, ETRI, AT&T, xiaomi, Spreadtrum, Huawei, Google, Fujitsu, vivo, Ofinno, ETRI, Sharp, Fraunhofer IIS/HHI, Apple, 




Table 6.2.2 Companies’ input on DL beam measurement and report (NW initiated)
	Company
	Input

	Mod V00
	· Please input your views on proposals of 6.2.1~6.2.3.

	MediaTek
	Proposal 6.2.1: We are generally fine to this proposal. However, it is not proper to discuss early beam report/refinement during initial access in this agenda item since:
· 6G initial access and RACH procedure is not clear and is studied in another agenda items. Moreover, there is also BM to discussed in 10.5.1.1
· We don’t think the measurement/reporting procedure/configuration/container will be common among connected-mode BM and initial access BM.
Therefore, we should remove the bullet and leave it in another agenda item.

	Proposed 6.2.1:  Support DL beam measurement and report procedure on DL RS(s) for both single-TRP and multi-TRP (including intra/inter-cell) scenario(s).
· DL RS at least comprises sync signal or CSI-RS.
· The following aspects can be further studied:
· Basic procedure of beam sweeping, e.g., P1/2/3, inter/intra-symbol beam sweeping, 
· Measurement metrics, e.g., RSRP or SINR based
· Time-domain behavior for both beam measurement and report, e.g., aperiodic, semi-persistent, periodic 
· Report format with/without the assumption of simultaneous reception, e.g., group and non-group based beam report
· Early beam report/refinement during initial access



[Mod]: Before update, let’s check other’s views.

Proposed 6.2.3: Support. This proposal includes everything including configuration, triggering signaling, reporting signaling, …., is my understanding correct?
[Mod]: Exactly.

	OPPO
	Re 6.2.1: we should not just assume DL RS must be sync signal and CSI-RS. Before we decide which RS or which design of RS shall be supported for DL beam measurement, we shall first determine the requirement on RS for DL beam measurement, instead of just directly assuming to use sync signal or CSI-RS even before we know their design.

Proposed 6.2.1:  Support DL beam measurement and report procedure on DL RS(s) for both single-TRP and multi-TRP (including intra/inter-cell) scenario(s).
· Study the requirement on DL RS from beam measurement, including both the requirement on reference signal design and transmission. 
· For example how to support beam sweeping.
· Study the candidate DL RS for beam measurement:
· For example reusing the sync signal, reusing the CSI-RS, designing dedicated RS for DL beam measurement.
· DL RS at least comprises sync signal or CSI-RS.
· The following aspects for beam measurement and reporting can be further studied:
· Basic procedure of beam sweeping, e.g., P1/2/3, inter/intra-symbol beam sweeping, 
· Measurement metrics, e.g., RSRP or SINR based
· For each measurement metric, evaluate the system benefit and potential system impact.
· Time-domain behavior for both beam measurement and report, e.g., aperiodic, semi-persistent, periodic 
· Report contents for single TRP and reporting contents for multi-TRPReport format with/without the assumption of simultaneous reception, e.g., group and non-group based beam report
· Early beam report/refinement during initial access

[Mod]: Try to capture your views with minor update.

Regarding Proposal 6.2.2 on AI/ML part:
First, we are open to studying the AI/ML-based beam prediction in 6GR. Please FL note our company name as one of the supporting companies. Thanks in advance. 

Secondly, there are two wording suggestions for the first two sub-bullets. In our understanding, if we say beam prediction in Rel-19 AI/ML based beam management, that seems sufficient, i.e. no need to combine beam prediction and management as a convention. 
· Spatial domain DL Tx beam prediction and management
…
· Temporal DL Tx beam prediction and management

[Mod]: Tend to agree. But, this description is indeed copied from 6GR AI/ML outcome. So let’s check other input, before update.

Thirdly, the 3rd bullet below includes beam pair prediction, but others only include DL Tx beam and there is a last bullet to include beam pair prediction, so we are wondering whether it is possible to include the study of both Tx beam and beam pair for all cases at the beginning? 
· Cross-frequency DL Tx beam/beam pair prediction (e.g., Sub-case B in Table E1 for BM)
· …
Others are not precluded, e.g., Tx-Rx beam pair prediction (e.g., Sub-case C in Table E1 for BM)
[Mod]: Good question. Let’s check companies on the update.

	Nokia
	Proposal 6.2.1: Support, with updates below. For example, which type of RS can be used it depends on the RS designs to be agreed in other agendas. These objectives should be valid for both AI and non-AI based mechanisms. Therefore, the examples for reporting metrics can be removed for now. 
Proposal 6.2.2: Proposal is unclear. Not all use-cases are required to be listed in this proposal. 
[Mod]: Down-selection is one possible way-forward solution
Proposal 6.2.3: Support, partly covered by 6.2.1 already, and this can be discussed at a later point once the details on the type of RS, type of reporting are clear. 

Updated Proposed 6.2.1:  Strive to support  unified DL beam measurement and report procedure on DL RS(s). 
· Consider for both single-TRP and multi-TRP (including intra/inter-cell) scenario(s) 
· Consider accommodating the use of both AI and advance non-AI considerations .
· [ DL RS at least comprises sync signal or CSI-RS.]
· The following aspects can be further studied:
· Basic procedure of beam sweeping, e.g., P1/2/3, inter/intra-symbol beam sweeping, 
· Reporting Measurement metrics, e.g., RSRP or SINR based
· Time-domain behavior for both beam measurement and report, e.g., aperiodic, semi-persistent, periodic 
· Report format with/without the assumption of simultaneous reception, e.g., group and non-group based beam report
· Early beam report/refinement during initial access

[Mod]: While considering measurement procedure, in NR, we usually use measurement metrics. But, I can understand your concern.

	Xiaomi
	Proposal 6.2.1: suggest to add following sub-bullets into FFS aspects

Proposed 6.2.1:  Support DL beam measurement and report procedure on DL RS(s) for both single-TRP and multi-TRP (including intra/inter-cell) scenario(s).
· DL RS at least comprises sync signal or CSI-RS.
· The following aspects can be further studied:
· Basic procedure of beam sweeping, e.g., P1/2/3, inter/intra-symbol beam sweeping, 
· The number of ports of DL RS for beam measurement.
· The report content.
· Measurement metrics, e.g., RSRP or SINR based
· Time-domain behavior for both beam measurement and report, e.g., aperiodic, semi-persistent, periodic 
· Report format with/without the assumption of simultaneous reception, e.g., group and non-group based beam report
· Early beam report/refinement during initial access

[Mod]: Update.

Proposal 6.2.2: for the last second sub-bullet, i.e., low-interference/weak-DL-Tx beam reporting, we think both non-AI based and AI based schemes can be studied. But the wording in bracket may cause some misunderstanding that only including AI-based scheme.

[Mod]: Please check the main bullet.

Proposal 6.2.3: ok

	Mod
	Update

	Spreadtrum
	Proposal 6.2.1: Suggest to study collaborative beam measurement and reporting based on UE aggregation.
Compared to the existing beam management for single UE, the number of UEs performing beam measurement and reporting can be reduced, thereby the overall overhead and power consumption of multiple collaborative UEs are reduced. For example, for personal networks (XR glasses, watches, and handheld terminals), the positions among multiple devices are close, and it can be approximated that the spatial propagation characteristics between different devices and the network are similar. Only one UE among multiple collaborative UEs is needed to perform beam measurement and reporting to avoid the overhead and power consumption of multiple UEs independently performing beam measurement and reporting.


[Mod]: Update!

Proposal 6.2.2: It is unclear whether all listed use cases require study AI and non-AI schemes.

Proposed 6.2.3: Support.

	Huawei, Hisilicon
	Proposal 6.2.1:
In addition to the 5 bullets for study, report content should also be studied.
Proposed 6.2.1:  Support DL beam measurement and report procedure on DL RS(s) for both single-TRP and multi-TRP (including intra/inter-cell) scenario(s).
· DL RS at least comprises sync signal or CSI-RS.
· The following aspects can be further studied:
· Basic procedure of beam sweeping, e.g., P1/2/3, inter/intra-symbol beam sweeping, 
· Measurement metrics, e.g., RSRP or SINR based
· Time-domain behavior for both beam measurement and report, e.g., aperiodic, semi-persistent, periodic 
· Report format with/without the assumption of simultaneous reception, e.g., group and non-group based beam report
· Early beam report/refinement during initial access
· Report content, e.g., CRI/SSBRI, channel information (e.g., RSRP), interference information (e.g., weak interference beam), and others are not precluded.
[Mod]: The above update is relevant to report format.

Proposal 6.2.2:
Support with some update for bullet 4 to make it more clear.
Proposed 6.2.2:  Regarding DL beam measurement and report (NW initiated), the following aspects (relevant to AI/ML or non-AI/advanced schemes (e.g., compressed sensing)) can be further studied:
· Spatial domain DL Tx beam prediction and management
· FFS: Applicable for sTRP (e.g., BM-case1 as in Rel-19) and/or inter-Cell/M-TRP (e.g., Sub-case A in Table E1 for BM)
· FFS: additional local UE information (e.g., Sub-case E in Table E1 for BM)
· Temporal DL Tx beam prediction and management
· FFS: Applicable for sTRP (e.g., BM-case2 as in Rel-19) and/or inter-Cell/M-TRP (e.g., Sub-case A in Table E1 for BM)
· FFS: additional local UE information (e.g., Sub-case E in Table E1 for BM)
· Cross-frequency DL Tx beam/beam pair prediction (e.g., Sub-case B in Table E1 for BM)
· Dynamically computed analog beam alignment based on enhanced beam reporting, e.g., accurate angular estimation [5], [6], [19], [36]
· Low-interference/weak-DL-Tx beam reporting to provide explicit interference information among beams for beam-based scheduling [5] [8] [16] (e.g., Sub-Case G in Table E1 for BM)
Others are not precluded, e.g., Tx-Rx beam pair prediction (e.g., Sub-case C in Table E1 for BM)

[Mod]: Okay.

Proposal 6.2.3: Support.

	Google
	Proposal 6.2.1: OK

Proposal 6.2.2: OK to study

Proposal 6.2.3: OK to study
[Mod]: Okay.


	Fujitsu
	FL Proposal 6.2.1:
We also think the sub-bullet on BM for initial access may have overlap with other agenda, i.e., 10.5.1.1. Some collaboration among FLs might be needed on the scope.

FL Proposal 6.2.2:
Generally fine.

FL Proposal 6.2.3:
Ok.
[Mod]: Okay.


	ZTE
	Proposal 6.2.1：
For the main bullet, we can clarify that this proposal is for NW-initiated beam management, while UE-initiated beam measurement report is discussed separately. For the first bullet, we may further clarify whether the SSB for beam measurement includes always on SSB, on demand SSB, or both.

For the basic procedure of beam sweeping in the subbullet, we would like to consider the compatibility with diverse UE types especifically the handheld UT modeling introduced in R19. Based on our preliminary evaluations, RSRP measurement values of different UE antenna ports under the assumption of UT antenna modelling varies significantly. Therefore, port-specific beam reporting becomes critical to enable the network to indicate the optimal port for both downlink reception and uplink transmission.

· The following aspects can be further studied:
· Basic procedure of beam sweeping, e.g., P1/2/3, inter/intra-symbol beam sweeping, port/panel-specific beam measurement/reporting

[Mod]: Captured!

Proposed 6.2.2:
Suggest to remove all FFS in the bullets since the whole proposal is for study purpose. Additionally, there are too many AI/ML or non-AI/advanced schemes related use cases listed in this proposal, potentially resulting in large workload for simulations and spec discussions. We prefer to clarify somewhere that the group shall strive to down selection one or two use cases for further study in the next meeting.

[Mod]: Let’s check other views!


Proposed 6.2.3:
Ok to further study and consider at least the followings for the signaling framework design:
- Intergration of both non-AI and AI based beam measurement and reporting, e.g., one RS resource setting for measurement and another one for prediction/reporting.
- Decoupled triggering of measurement & reporting to reduce NW complexity in managing CSI report triggering and avoid out-of-order PUSCH scheduling.

[Mod]: Good comments! Let’s check other views.


	vivo
	Proposal 6.2.1: 
For the main bullet, compared to “support”, it is more suitable to describe “DL beam measurement and report procedure on DL RS(s) for both single-TRP and multi-TRP (including intra/inter-cell) scenario(s) can be studied in 6GR”.
For the last sub-bullet, we think early beam report during IA should focus on sTRP deployment scenarios. Before UE entering connected mode or accessing a cell, it is unnecessary to obtain any information related to mTRP. 
Combined with analysis mentioned above, we revise proposal as follows.
	Proposed 6.2.1:  Support DL beam measurement and report procedure on DL RS(s) for both single-TRP and multi-TRP (including intra/inter-cell/carrier) scenario(s) can be studied in 6GR.
· Study RS types for the DL RS(s), e.g., sync signal or CSI-RS.
· The following aspects can be further studied:
· Basic procedure of beam sweeping, e.g., P1/2/3, inter/intra-symbol beam sweeping, 
· Measurement metrics, e.g., RSRP or SINR based
· Time-domain behavior for both beam measurement and report, e.g., aperiodic, semi-persistent, periodic 
· Report format for single/multi-TRP with/without the assumption of simultaneous reception, e.g., group and non-group based beam report
· Early beam report/refinement during initial access for single-TRP scenarios.
· Note: Consider accommodating the use of both AI and advance non-AI considerations.




[Mod]: Good comments! Please review the update. Personally speaking, ‘support’ in the main bullet should be fine.

Proposal 6.2.2: Tx-Rx beam pair prediction, proposed by several companies, can be directly listed as an option rather than being categorized under other option
[Mod]: The reason for that is due to the fact that I found a list of contribution providing negative views on that

Proposal 6.2.3: Fine

	Ofinno
	For proposal 6.2.1, we are supportive in principle, but the main bullet needs to be revised in a way to study rather than support, and we have a minor suggestion for the first sub-bullet, as follows.
· Study RS types for the DL RS(s), e.g., DL RS at least comprises sync signal or CSI-RS.
For proposal 6.2.2, and 6.2.3, we are ok.

[Mod]: Captured!

	TCL
	For 6.2.1:
We suggest the following changes:
Proposed 6.2.1:  Support DL beam measurement and report procedure on DL RS(s) for both single-TRP and multi-TRP (including intra/inter-cell) scenario(s).
· DL RS at least comprises sync signal or CSI-RS.
· The following aspects can be further studied:
· Basic procedure of beam sweeping, e.g., P1/2/3, inter/intra-symbol beam sweeping
· Time-domain behavior for beam sweeping, e.g., inter/intra-symbol beam sweeping
· Measurement metrics, e.g., RSRP or SINR based
· Time-domain behavior for both beam measurement and report, e.g., aperiodic, semi-persistent, periodic 
· Report format with/without the assumption of simultaneous reception, e.g., group and non-group based beam report
· Early beam report/refinement during initial access
[Mod]: Let’s check other views before update.
For 6.2.2:
Support.

For 6.2.3:
We suggest the following changes:
Proposed 6.2.3:  Regarding DL beam measurement and report (NW initiated), further study framework of signaling of beam measurement and report.
[Mod]: Original version seems fine.

	ETRI
	We are fine.

	QC
	Comments for Proposal 6.2.2:
· We believe the first four bullets should be given higher priority compared to the other two. In particular, the benefits of “Low-interference/weak-DL-Tx beam reporting” needs to be further discussed to justify a potential study.
· The FFS regarding “additional local UE information” should be deleted from the first and second bullets, as this is up to UE implementation, and there is no presumed spec impact.
Regarding the 4th bullet, in Rel-18, for the study of spatial and temporal beam prediction, it was debated whether beam pair prediction should be studied, and after lots of discussions, it was excluded from the scope of Rel-19 due to feasibility issues for beam pair prediction at NW side and no identified RAN1 specification impact for beam pair prediction at UE side. Therefore, we do not believe those discussions should be repeated, and hence the focus of the study should be on DL Tx beam prediction only.
[Mod]: Captured!

	Sharp
	Proposal 6.2.1: Support 
Proposal 6.2.2: Support 
Proposal 6.2.3: Support
[Mod]: Captured!

	NTT DOCOMO
	Proposal 6.2.1: We are generally fine.

Proposal 6.2.3: We are generally fine.

Proposal 6.2.2:
Some FFS use cases seems to be deprioritized but there is no discussion for down select still now. Some companies have concern for additional local UE information, but at least FFS for applicable for sTRP and/or inter-Cell/M-TRP can be removed.
Proposed 6.2.2:  Regarding DL beam measurement and report (NW initiated), the following aspects (relevant to AI/ML or non-AI/advanced schemes (e.g., compressed sensing)) can be further studied:
· Spatial domain DL Tx beam prediction and management
· FFS: Applicable for sTRP (e.g., BM-case1 as in Rel-19) and/or inter-Cell/M-TRP (e.g., Sub-case A in Table E1 for BM)
· FFS: additional local UE information (e.g., Sub-case E in Table E1 for BM)
· Temporal DL Tx beam prediction and management
· FFS: Applicable for sTRP (e.g., BM-case2 as in Rel-19) and/or inter-Cell/M-TRP (e.g., Sub-case A in Table E1 for BM)
· FFS: additional local UE information (e.g., Sub-case E in Table E1 for BM)
· Cross-frequency DL Tx beam/beam pair prediction (e.g., Sub-case B in Table E1 for BM)
· Dynamically computed analog beam alignment, e.g., accurate angular estimation [5], [6], [19], [36]
· Low-interference/weak-DL-Tx beam reporting to provide explicit interference information among beams for beam-based scheduling [5] [8] [16] (e.g., Sub-Case G in Table E1 for BM)
Others are not precluded, e.g., Tx-Rx beam pair prediction (e.g., Sub-case C in Table E1 for BM)
[Mod]: Captured!

	Fraunhofer IIS/HHI
	Generally OK with the direction of 6.2.1. We have one correction/update regarding the measurement metrics. As described in our Tdoc [37], in some cases, the reporting of measurement metrics may not be necessary. Even in some AI-based beam prediction methods, measurement metrics may not be reported. So, in the further aspects, we would like to include the case where measurement metrics may not be included in the beam report. 

Proposed 6.2.1:  Support DL beam measurement and report procedure on DL RS(s) for both single-TRP and multi-TRP (including intra/inter-cell/carrier) scenario(s).
· Study RS types for the DL RS(s), e.g., sync signal or CSI-RS.
· The following aspects can be further studied:
· Basic procedure of beam sweeping, e.g., P1/2/3, inter/intra-symbol beam sweeping, 
· Measurement metrics, e.g., RSRP or SINR based, or without measurement metrics
· Time-domain behavior for both beam measurement and report, e.g., aperiodic, semi-persistent, periodic 
· Report format for single/multi-TRP with/without the assumption of simultaneous reception, e.g., group and non-group based beam report
· Early beam report/refinement during initial access
· Note: Consider accommodating the use of both AI and advance non-AI considerations.

Support proposals 6.2.2 and 6.2.3. 

	Samsung
	Proposal 6.2.1: in terms of supporting multi-TRP, we prefer to first clarify what multi-TRP schemes we are considering here. Clearly, there are many multi-TRP schemes introduced in NR, and supporting all of them as Day-1 features is less motivated. Prefer to first focus on/stabilize single-TRP operation. Whether/how to extend to the corresponding multi-TRP operation can be later studied. In terms of measurement metrics, we can make to more generic for 6GR study without limiting to RSRP/SINR-based. In terms of report format(s), as aforementioned, we can first focus on and prioritize non-group based reporting; whether/how to extend the reporting format to group based reporting (i.e., for multi-TRP) operation can be discussed later. Regarding early beam report/acquisition, it has some overlapping with discussions on early CSI acquisition in DL CSI 6GR study – as in Rel-20, early triggering/acquisition is being discussed/specified for CSI, we propose to wait for/coordinate with early CSI acquisition in DL CSI discussions for 6GR study.

[Mod]: Thanks for sharing. Discussing multi-TRP scheme is not included herein

Proposal 6.2.2: there are too many unclear design aspects/details mixed in this proposal – do not support this proposal in its current form. For advanced beam measurement reporting, we prefer to first clarify or agree on (1) clear design objectives e.g. latency/overhead reduction, and (2) clear target use cases e.g. beam tracking, beam refinement (P1/P2/P3) and etc. AI/ML and non-AI/ML can be separately discussed for clarify.


	Apple
	In general, we support the proposal 6.2.1. But to ensure the framework supports high-performance MIMO, the study of 'RS types' should explicitly include 'RS designs for capacity-aware beam selection (e.g., multi-port RS)', as scalar RSRP metrics may be insufficient for optimizing spatial multiplexing gains. Additionally, we suggest including 'Advanced Sweeping Techniques (e.g., intra-symbol)' in the study of sweeping procedures to address latency challenges in FR2-1.
[Mod]: Your recommendation of intra-symbol beam sweeping has been captured. It seems that, your comments are relevant to ‘basic’.

Regarding proposal 6.2.3, we generally support. We believe this framework study should prioritize a unified approach that supports both single-TRP and multi-TRP scenarios without unnecessary signaling divergence.

	Mod
	Update!



6.3. UL beam measurement and related procedure (NW initiated)
FL note 1: Including UL beam measurement, e.g., usage of UL beam measurement (non-beam correspondence, asymmetric), types of reference signal and time-domain behavior, UL-beam sweeping procedure (U1/2/3), framework of signalling measurement, and principle for enabling UL multi-panel, if needed.
FL note 2: Including others on UL beam management, e.g., advanced UL-beam measurement, if any, e.g., AI/ML-based (spatial or temporal, NW/UE-side model), compressed sensing and others, etc.
Table 6.3.1 Summary for UL beam measurement and related procedure (NW initiated)
	#
	Issue
	Companies’ view and Recommended Proposal

	6.3.1
	UL beam measurement
	FL note: First of all, for 6GR, we need to identify the usages/scenarios of introducing or enhancing UL beam measurement, while considering that, with beam correspondence, DL beam measurement and joint DL and UL TCI indication can be considered as a baseline/back-up.

Proposed 6.3.1:  Study UL beam sweeping and measurement at least for the following usages:
· UL metric aware beam selection, e.g., due to MPE
· [Non/partial-beam correspondence]
· Asymmetric DL sTRP and UL mTRP 
· UL beam metric report based on DL measurement, including UL metric aware BFR
· …

Supported by: Qualcomm, OPPO, MediaTek, NTT DOCOMO, ZTE, China Telecom, LGE, Sharp, Panasonic, IDC, Huawei, Ofinno, Sharp, NTT DOCOMO, Apple, 




Table 6.3.2 Companies’ input on UL beam measurement and related procedure (NW initiated)
	Company
	Input

	Mod V00
	· Please input your views on proposals of 6.3.1

	MediaTek
	Proposed 6.3.1: Support the study. However, on beam correspondence, do we assume it is not hold as UE mandatory in 6G? Do we need a discussion on this issue first?
[Mod]: Good question. Let’s check companies views.

	OPPO
	We need first study the basic beam sweeping produre for UL beam management first. But the current proposal seem to only list a few ‘enhancements’ for special use case.

Proposed 6.3.1:  Study UL beam sweeping and measurement at least for the following usages:
· Study and identify Tx beam sweeping and UL beam sweeping requirement for UL beam management.
· Study how to support such beam sweeping through RS.
· UL metric aware beam selection, e.g., due to MPE
· Non/partial-beam correspondence
· Asymmetric DL sTRP and UL mTRP 
· …
[Mod]: As a first step, the motivation for UL beam measurement should be clarified.

	Nokia
	Proposal 6.3.1: we want to understand better what is the use case of this setup and indeed clarify for example what is non/partial-beam correspondence?
[Mod]: Yeah.

	Mod
	Update

	Huawei, Hisilicon
	Proposal 6.3.1: Open to study UL beam management.
[Mod]: Captured!

	Google
	Proposal 6.3.1: We failed to see the necessity for the whole proposal.  

	Fujitsu
	We think the bracket for the bullet of “non/partial-beam correspondence” should be removed.
If there is beam correspondence, then it seems there is no need for separate UL beam management procedure.

	ZTE
	OK to clarify the usages for UL beam management.

	vivo
	Proposed 6.3.1: The first sub-bullet is unclear. How to understand “UL metric aware beam selection”?  more clarification is needed.

	Ofinno
	OK for study, and we need clarification on the second bullet.

	TCL
	We suggest the following changes:
Proposed 6.3.1:  Study UL beam sweeping and measurement at least for the following usages:
· UL metric aware beam selection, e.g., due to MPE
· Non/partial-beam correspondence
· Asymmetric DL sTRP and UL mTRP 

	ETRI
	OK for study. 

	QC
	Suggest to add the use case for UE to report the UL beam metric derived from DL measurement, including UL metric aware BFR as special case. Because from the main text of Proposal 6.3.1, it seems only for UL RS based beam measurement and selection. 


Proposed 6.3.1:  Study UL beam sweeping and measurement at least for the following usages:
· UL beam metric report based on DL measurement, including UL metric aware BFR
· UL metric aware beam selection, e.g., due to MPE
· Non/partial-beam correspondence
· Asymmetric DL sTRP and UL mTRP 
· …
[Mod]: Okay

	Sharp
	Proposal 6.3.1: We are generally fine with the proposal and also support studying improved/interference-aware beam reporting.

	NTT DOCOMO
	We are open to study, but “Non/partial-beam correspondence” should be separately discussed.

	Samsung
	Would like to clarify that does the second bullet relate to UL beam indication design?
[Mod]: Agree

	Apple
	We support the study but emphasize that beam correspondence must remain the mandatory baseline for 6G devices to minimize signaling overhead (e.g., avoiding separate UL TCI states). We view 'Non-Correspondence' and 'Asymmetric TRP' scenarios as specific use cases that should be handled as optional enhancements, ensuring they do not fragment the Unified TCI framework for the majority of devices.

	Mod
	Update!



6.4. Beam indication (NW initiated)
[bookmark: _Hlk220858964]FL note 1: Including definition of unified-TCI (i.e., joint, or separate DL and UL), and any other parameter(s) carried in TCI state besides for QCL, e.g., UL power control or TAG ID, etc.
FL note 2: Including beam application procedure, e.g., target channel(s)/RS(s), beam application timing, independent/extra-signaling for other cases (e.g., common PDCCH, CSI-RS, SRS), Cross-CC beam indication procedure, etc.
Table 6.4.1 Summary for beam indication (NW initiated)
	#
	Issue
	Companies’ view and Recommended Proposal

	6.4.1
	Basic TCI indication
	Proposed 6.4.1:  Regarding NW initiated beam indication, support unified transmission configuration indicator (TCI) indication framework for both single-TRP and multi-TRP (including intra/inter-cell) operations
· Common TCI state(s) can be applied to PDSCH, PUSCH, CSI-RS, SRS, PDCCH and/or PUCCH;
· FFS: The target channel(s)/RS(s) which shall/can follow the unified TCI state indication, including PDSCH, PUSCH, CSI-RS, SRS, PDCCH, and PUCCH
· FFS: Common DL-TCI state(s) can be applied to PDSCH, CSI-RS, and/or PDCCH;
· FFS: The target channel(s)/RS(s) which shall/can follow the unified DL-TCI state indication, including PDSCH, CSI-RS, and/or PDCCH
· FFS: Common UL-TCI state(s) can be applied to PUSCH, SRS, and/or PUCCH;
· FFS: The target channel(s)/RS(s) which shall/can follow the unified UL-TCI state indication, including PUSCH, SRS, and/or PUCCH
· One TCI state comprises at least one resource QCL-RS and QCL type(s).
· FFS: Separate TCI indication/activation/configuration procedure for channel/RSs which do NOT follow the unified TCI indication, e.g., TA and power control.
· Note: TCI/QCL state is for the purpose of discussion. 

Supported by: Apple, Futurewei, Huawei, ZTE, Samsung, MediaTek, Ericsson, Qualcomm, Nokia, CMCC, NTT DOCOMO, TCL, CATT, Ofinno, Google, NEC, China Telecom, IDC, Fujitsu, Sharp, ETRI, Transsion, Sony, AT&T, Fraunhofer IIS, Fraunhofer HHI, CEWiT, Google, Sharp, 


	6.4.2
	Advanced feature
	Proposed 6.4.2:  Regarding NW initiated beam indication, further study the following aspects 
· Temporal domain beam prediction-based beam switching/indication
· Other transmission parameter(s) for DL and UL provided by the unified TCI indication, besides for QCL/spatial-filtering assumption.
· Configuration framework and applicable range of TCI state(s), e.g., BWP-specific, cell-specific, etc. 

Supported by: ZTE, Apple, Qualcomm, xiaomi, NEC, China Telecomm, OPPO, IDC, MediaTek, Huawei, Fujitsu, 




Table 6.4.2 Companies’ input on beam indication (NW initiated)
	Company
	Input

	Mod V00
	· Please input your views on proposals of 6.4.1~6.4.2

	MediaTek
	Proposal 6.4.1: Please find our comments as follows:
· In our view, all DL/UL channels should apply the unified TCI state(s). Whether and which type of RS should apply the unified TCI state can by studied. In our view, it is a bit early to decide this in the first meeting. Instead, we can study the target channel
· For channel/RSs which do NOT follow the unified TCI indication, we don’t think we need a separate activation and configuration for them. 

	Proposed 6.4.1:  Regarding NW initiated beam indication, support unified transmission configuration indicator (TCI) indication framework for both single-TRP and multi-TRP operations
· Common TCI state(s) can be applied to PDSCH, PUSCH, CSI-RS (optional), SRS (optional), PDCCH (optional) and PUCCH (optional);
· One TCI state comprises at least one resource QCL-RS(s) and QCL type(s).
· FFS: The target channel(s)/RS(s) which shall/can follow the unified TCI state indication, including PDSCH, PUSCH, CSI-RS, SRS, PDCCH, and PUCCH
· FFS: Separate TCI indication/activation/configuration procedure for channel/RSs which do NOT follow the unified TCI indication.
· Note: TCI/QCL state is for the purpose of discussion. 



[Mod]: The intention of first bullet is to clarify the definition of unified TCI. Regarding activation/configuration, we may have different level for different time-domain behavior RS/channel.

Proposed 6.4.2:  Supportive to study them

	OPPO
	Re 6.4.1: As we commented for previous proposals, we should not take it for granted that the DL beam indication must be in TCI state tother with another QCL type. We need first study with considering various aspects. From our understanding, there do exist some reasons for not doing that, for example, DL beam indication shall be for all the CC in one band, but QCL for channel time delay and dopplor must be per CC with the RS on that CC. Aparently they are different and simply putting them in one TCI state might not be the good choice. 

Proposed 6.4.1:  Regarding NW initiated beam indication, support unified transmission configuration indicator (TCI) indication common beam framework for both single-TRP and multi-TRP operations
· Common TCI state(s) beam(s) can be applied to PDSCH, PUSCH, CSI-RS (optional), SRS (optional), PDCCH (optional) and PUCCH (optional);
· Study which channel or RS does not apply this common beam(s).
· One TCI state comprises at least one resource QCL-RS and QCL type(s).
· Study how to configure and indicate beam indication and whether include the beam indication in TCI state.
· FFS: Separate TCI/beam indication/activation/configuration procedure for channel/RSs which do NOT follow the unified TCI indication common beam indication.
· Note: TCI/QCL state is for the purpose of discussion. 

[Mod]: I can fully understand the intention. But, after re-thinking about super-majority support for unified TCI framework, can we go a little bit far? Update for some.

Re 6.4.2：The same issue as 6.4.1, i.e., assuming we reuse the 5G design of including beam indication in TCI state along with other QCL

Proposed 6.4.2:  Regarding NW initiated beam indication, further study the following aspects 
· Temporal domain beam prediction-based beam switching/indication
· Other Transmission parameter(s) for DL and UL provided by the unified TCI indication, besides for QCL/spatial-filtering assumption.
· Configuration framework and applicable range of TCI state(s), e.g., BWP-specific, cell-specific, etc. 


	Nokia
	In general it may be too early to discuss the detailed components of beam indication related details.
Anyways, we should strive for a unified design – not sure why we have two separate proposals. 
Additionally, we suggest to remove “optional” from Proposal 6.4.1. This can be discussed later if its not possible to achieve a unified design for all types of channels/signals.
[Mod]: Done!

	Xiaomi
	Proposal 6.4.1：agree with OPPO that “TCI state” can be further discussed and study which channel/RS need to use different beam.
[Mod]: Okay, let’s check some more input.

	Mod
	Update

	Spreadtrum
	Proposal 6.4.1: Multiple use cases should be integrated into beam indication in 6G Day1 to support a unified beam indication framework, e.g. CA, multi-panel, mobility, in addition to multi-TRP. 
[Mod]: Let’s handle that later.

	Huawei, Hisilicon
	Proposal 6.4.1: Support.

Proposal 6.4.2: Open for study.
[Mod]: Okay.

	Google
	Proposal 6.4.1: OK

Proposal 6.4.2: We think conditional beam switching should be included, which is also a NW initiated procedure
[Mod]: Per my assessment, this part is relevant to UE initiated beam management.

	Fujitsu
	FL Proposal 6.4.1:
Generally fine with the original version.

FL Proposal 6.4.2:
Fine

	ZTE
	Proposed 6.4.1:
In the main bullet, we would like to additionally clarify that the unified TCI framework involves both joint and separate-DL/UL TCI state(s), and applies to both intra and inter cell scenarios. For example, inter-TRP switching within a cell cluster or cell free area can be achieved by L1/L2-level beam switching (e.g., unified TCI). Besides, the framework shall consider native support for mTRP, with sTRP as a special case.

Proposed 6.4.1:  Regarding NW initiated beam indication, support unified transmission configuration indicator (TCI) indication framework involving both joint and separate-DL/UL TCI state(s) for both single-TRP and multi-TRP (including intra/inter-cell) operations
[Mod]: It seems that you would like to clarify the separate TCI state(s). Good comment!
Proposed 6.4.2:
OK.


	vivo
	Proposal 6.4.2:  
For the first sub-bullet, we don’t understand why only time-domain beam prediction is emphasized. In our view, beam indication can be based on any beam prediction scheme, including time/frequency/spatial-domain prediction. Therefore, “Temporal domain” should be removed.  
For the second bullet, to make it clearer, “Other transmission parameter(s) for DL and UL provided by the unified TCI indication” can be TA, pathloss RS and power control parameter.
[Mod]: For first update, it seems that some update
	Proposed 6.4.2:  Regarding NW initiated beam indication, further study the following aspects 
· Temporal domain Beam prediction-based beam switching/indication
· Other transmission parameter(s) for DL and UL provided by the unified TCI indication, besides for QCL/spatial-filtering assumption, e.g., TA and power control.
· Configuration framework and applicable range of TCI state(s), e.g., BWP-specific, cell-specific, etc.




	Ofinno
	For proposal 6.4.1, we are supportive of unified TCI framework design for sTRP and mTRP, but the first sub-bullet looks too details in the current phase. We think we may need a high-level agreement to study or strive to support. For proposal 6.4.2, we are okay.

	TCL
	Support both proposals.

	ETRI
	Support.

	Sharp
	Proposal 6.4.1: Support.

	NTT DOCOMO
	For both proposals, we are open to study, but we should focus on the high-level part in this stage.

	Fraunhofer IIS/HHI
	Ok with proposal 6.4.1.
In proposal 6.4.2, suggest to add ‘UE-specific’ for the study of the configuration framework and applicable range, as TCI-states may also be applied based on UE-specificity of data, for e.g., PDSCH scheduled by UE-specific PDCCH. 

	Samsung
	Proposal 6.4.1: in terms of supporting multi-TRP, we prefer to first clarify what multi-TRP schemes we are considering here. Clearly, there are many multi-TRP schemes introduced in NR, and supporting all of them as Day-1 features is less motivated. Prefer to first focus on/stabilize single-TRP operation. Whether/how to extend to the corresponding multi-TRP operation can be later studied. This is also aligned with what have done in NR – in terms of beam management, we first started with single-TRP operation, and then later extended to multi-TRP operation (if deemed necessary). In comparison with NR design, we think that 6GR should also study:
· means of increasing the number of indicated/activated TCI states for one indication/activation instance
· signaling medium(s) of TCI state(s) activation/indication
[Mod]: Good comments. Again, the details on multi-TRP operation is not relevant to herein. 
Proposal 6.4.2: do not support. Having a hard time to comprehend each of the bullets here.


	Apple
	Regarding proposal 6.4.1, we support Unified TCI as the baseline. To ensure the framework is truly 'unified', the study should explicitly cover 'decoupling TCI configuration from specific transmission parameters (like BWP)' to allow for a more flexible, cell-wide beam management pool. 

Regarding proposal 6.4.2, we support the study of 'Configuration framework and applicable range'. Specifically, this should cover the comparison between BWP-specific and Cell-specific TCI state pools to quantify the potential overhead and latency reductions.

	Mod
	Update




7. UE initiated beam management 
[Reserved]





8. Proposals for Online Discussion
[Reserved]
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