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1. [bookmark: Proposal_Pattern_Length]General
Discussions on Rel-19 RAN1-led MIMO evolution have been submitted under this agenda item. The relevant contributions are [1]-[28].
1. Potential Justification/Scopes Based on Submitted Contributions
1. Potential Justifications
Given the large number of potential scopes submitted for this meeting and the short time for discussion, the initial focus of discussion will be on deriving a set of potential scopes with sufficient company support which can realistically fit within the proposed TU budget endorsed in [29]. After the discussion on topics/objectives, the goal will be to list the corresponding set of justifications associated with the consolidated list of topics and corresponding objectives from the relevant contributions.
1. Potential Scopes
The documents in [1]-[28] presented many topics and corresponding objectives with varying levels of support and categorization.
2.2.1	Summary of Submitted Topics and Proposed Objectives
The following list of topics and proposed objectives is a summary of all of the submissions and is not listed in any order of preference or importance. It is meant to categorize the potential scopes in order to develop a starting point for further discussion.

Topic 1: Beam management enhancements to reduce overhead/latency through UE-initiated/event-driven beam management
Supporting Companies: OPPO, vivo, Spreadtrum, NEC, MediaTek, Interdigital, Samsung, Nokia, Xiaomi, Intel, Lenovo, ZTE, Qualcomm, Huawei, HiSilicon (FR1 assisted FR2 cases), NTT DOCOMO (for both S-TRP and M-TRP. If TUs are limited, support UE initiated L1 beam reporting only), CATT, Apple
Objective 1. Signalling/mechanism to facilitate UE-initiated beam management procedure including UE-initiated beam reporting/switch

Topic 2: Enhancements to CSI framework to support > 32 (64/128) CSI-RS ports
[bookmark: _Hlk145365067]Overall Company Support: Deutsche Telekom, Futurewei, Ericsson, vivo, NEC, SK Telecom, Samsung, Nokia, Xiaomi, Intel, CeWIT, China Unicom, ZTE, NTT DOCOMO, Lenovo, Huawei, HiSilicon, Fraunhofer IIS, Fraunhofer HHI
Objective 1: Type I codebook enhancements to support > 32 CSI-RS ports
Supporting Companies: Ericsson, SK Telecom, ZTE, NTT DOCOMO, Lenovo, Fraunhofer IIS, Fraunhofer HHI
Objective 2: Type II codebook enhancements to support > 32 CSI-RS ports
Supporting Companies: Ericsson, ZTE, Huawei, HiSilicon, Fraunhofer IIS, Fraunhofer HHI
Objective 3: Hybrid beamforming enhancements (CRI based reporting enhancements)
Supporting Companies: Ericsson, ZTE (up to 32 ports), Huawei, HiSilicon, Fraunhofer IIS, Fraunhofer HHI
Objective 4: PMI reporting for analog beamforming (combining coefficient of wide analog beams) in FR2
Supporting Companies: Huawei, HiSilicon

Topic 3: CJT/DL multi-TRP enhancements
Overall Company Support: Futurewei, NEC, Deutsche Telekom, Ericsson, Spreadtrum, Samsung, Lenovo, ZTE (TDD & FDD), Huawei, HiSilicon, NTT DOCOMO, CATT, Interdigital, Xiaomi, Nokia, CMCC
Objective 1: UE-assisted calibration for CJT with non-ideal backhaul
Supporting Companies: Deutsche Telekom, Ericsson, Spreadtrum, Samsung, Lenovo, ZTE (TDD & FDD), Huawei, HiSilicon, NTT DOCOMO, CATT, CMCC
Objective 2: Enhancement of the unified TCI framework for CJT/mTRP
Supporting Companies: Interdigital, Lenovo (up to 4 TCI states), ZTE
Objective 3: Calibration of antenna arrays among TRP's with imperfect array synthesis
Supporting Companies: Xiaomi, CATT
Objective 4: Support UE assisted scheduling, precoding alignment between TRPs for coherent joint transmission/reception with non-ideal backhaul
Supporting Companies: Huawei, HiSilicon
Objective 5: Extension of Type II CSI to up to Rank 8
Supporting Companies: Nokia

Topic 4: UL enhancements
Overall Company Support: Deutsche Telekom, OPPO, NEC, Interdigital, Nokia, Xiaomi, LG, Lenovo, ZTE, NTT DOCOMO, Intel, Spreadtrum, Samsung, Huawei, HiSilicon, CATT, CeWIT, Google, Ericsson, CMCC, Fraunhofer IIS, Fraunhofer HHI
Objective 1: STxMP enhancements (e.g. Simultaneous TX of PUCCH and PUSCH, Asymmetric panel implementations, mDCI PUCCH + PUCCH, STxMP with up to rank 8, Coherent SFN STxMP)
Supporting Companies: Deutsche Telekom, OPPO, NEC, Interdigital, Nokia, Xiaomi, LG, Lenovo, ZTE, NTT DOCOMO, Intel
Objective 2: Frequency selective precoding
Supporting Companies: Deutsche Telekom, Spreadtrum, NEC, Interdigital, Samsung, Xiaomi, Lenovo, Huawei, HiSilicon, CATT, CeWIT, Fraunhofer IIS, Fraunhofer HHI
Objective 3: More than 1 layer DFT-s-OFDM waveform based PUSCH
Supporting Companies: Google, Ericsson, Xiaomi, Lenovo
Objective 4: Enhancements for UL 3Tx including 3Tx for UL codebook and non-codebook based transmission
Supporting Companies: OPPO, Google, ZTE, CMCC
Objective 5: More than 2 UE panels
Supporting Companies: LG, Lenovo

Topic 5: Enhancement for UL-TRP only scenario
Overall Company Support: OPPO, Samsung, Intel, Google, ZTE, NTT DOCOMO, Huawei, HiSilicon
Objective 1: TA enhancements
Supporting Companies: Google, ZTE, NTT DOCOMO, Huawei, HiSilicon
Objective 2: UL power control
Supporting Companies: Google, ZTE, NTT DOCOMO, Huawei, HiSilicon
Objective 3: UL BM enhancements
Supporting Companies: Google, ZTE, NTT DOCOMO

Topic 6: 6Rx/8Rx UE enhancements with lower complexity up to 8-layer DL Tx
Supporting Companies: Ericsson, Samsung, Nokia, ZTE, Huawei, HiSilicon, NTT DOCOMO, Fraunhofer IIS, Fraunhofer HHI

Topic 7: Miscellaneous MU MIMO enhancements
Objective 1: Enhancements to facilitate more advanced UE reception
Supporting Companies: Deutsche Telekom
Objective 2: Enhancements for MIMO operation with UE coordination
Supporting Companies: Deutsche Telekom
Objective 3: DL precoding and CQI refinement for assisting NW level traffic dependent rank adaptation
Supporting Companies: Deutsche Telekom, ZTE
Objective 4: Specify beam report enhancement to identify "weak" beams for UL/DL MU-MIMO UE pairing
Supporting Companies: Google

Topic 8: Miscellaneous CSI enhancements
Objective 1: Specify sub-band L1-SINR report to facilitate the rank and MCS selection for the UL/DL reciprocity-based CSI acquisition 
Supporting Companies: Google
Objective 2:Study and if beneficial, specify CQI reporting based on actual received PDSCH quality (e.g., PDSCH DMRS or PDSCH decoding based CQI).
Supporting Companies: Ericsson
Objective 3: Study gNB-side CSI prediction for TDD high-speed scenarios in Rel-19, considering the following two aspects: (1) SRS capacity enhancement and/or overhead reduction and (2) Doppler information reporting based on CSI-RS
Supporting Companies: vivo
Objective 4: Study UE-side CSI prediction enhancement for higher UE speed, e.g., up to 120km/h, in Rel-19: Enhance CSI-RS and/or CSI configurations to capture larger Doppler spread
Supporting Companies: vivo
Objective 5: Study performance monitoring for UE-side CSI prediction to ensure reliability in Rel-19: Consider UE reporting of performance metrics to enable gNB monitoring of the prediction performance
Supporting Companies: vivo
Objective 6: Enhancement for Type II PS codebooks considering joint spatial/frequency/ temporal precoding for CSI RS targeting UE with high/medium velocities
Supporting Companies: Xiaomi
Objective 7: Enhancement on CSI reporting taking into consideration of past CSI
Supporting Companies: Apple, Mediatek
Objective 8: Enhancement on CSI reporting with multiple hypothesis
· To assist NW with different scheduling needed, e.g., new transmission vs. retransmission, different rank, MU pairing, etc.
· Enhancement on CSI reporting to accommodate UE with dynamic CSI processing load/condition
Supporting Companies: Apple
Objective 9:  Enhancement to facilitate more advanced UE reception, e.g., MU detection and co-scheduling information enhancement
Supporting Companies: Apple
Objective 10: Enhancement for MIMO operation with UE coordination
· UE coordination-based beam-management, e.g., beam report, beam indication and beam failure recovery
· UE coordination-based CSI feedback
Supporting Companies: Apple
Objective 11: Enhancement on CSI reporting taking into consideration of inference and noise power reporting, and/or inference and noise covariance matrix reporting.
Supporting Companies: CMCC

Topic 9: Miscellaneous SRS enhancements
Objective 1: Specify interference reduction mechanism for SRS based on precoded SRS with interference suppression
Supporting Companies: Google
Objective 2: Support the gNB to obtain information of per SRS port imbalance to enable gNB side CSI correction
Supporting Companies: Ericsson
Objective 3: SRS phase-consistency for assisting gNB-side CSI prediction for Middle & high speed UEs in TDD MU
Supporting Companies: ZTE

Topic 10: Miscellaneous Beam Management Enhancements
Objective 1: Specify CSI feedback to facilitate the channel-based beamforming: Specify CSI-RS with antenna switching for CSI feedback for the UE to identify the raw channel for beamforming weight selection
Supporting Companies: Google, OPPO, ZTE
Objective 2: Introduce dynamic switching for QCL source of TRS
Supporting Companies: Ericsson
Objective 3: Enhance the DCI-based spatial relation/TCI state indication for SRS
Supporting Companies: Ericsson
Objective 4: To reduce latency of beam measurement, study fast beam training for extremely large antenna array
Supporting Companies: vivo
Objective 5: To reduce TCI state activation latency, study aperiodic TRS tracking is triggered together with TCI state activation
Supporting Companies: vivo
Objective 6: Support of 2TA for S-DCI mTRP & dynamic TRP switching
Supporting Companies: LG, Intel
Objective 7: Specify up to 4 PT-RS ports
Supporting Companies: LG
Objective 8: SSB correlation information indication for faster beam acquisition
Supporting Companies: Intel
Objective9: Extension of unified TCI to periodic/semi persistent (P/SP) transmission occasion in both DL/UL, targeting both FR1/FR2
Supporting Companies: ZTE
Objective 10: Support L1 SINR based beam group report
Supporting Companies: Qualcomm
Objective 11: Enhancement to provide assisting information on beam structure to facilitate hierarchical beam tracking
Supporting Companies: Apple
Objective 12: Enhancement on CSI-RS configuration to facilitate intra-symbol beam tracking
Supporting Companies: Apple
Objective 13: New antenna architecture for fast BM enhancements
Supporting Companies: Huawei, HiSilicon

Topic 11: Miscellaneous UL MIMO enhancements
Objective 1: Specify UL open-loop MIMO transmission with antenna port cycling. Study, and if needed, specify UL open loop MIMO transmission scheme with precoder cycling.
Supporting Companies: Google, vivo
Objective 2: Introduce FDM-based rate matching of PUSCH in both FR1 and FR2 to avoid collision with an SRS transmission
Supporting Companies: Ericsson
Objective 3: Study, and if beneficial, specify enhanced closed-loop antenna selection for PUSCH
Supporting Companies: Ericsson
Objective 4: UL Dynamic Transmit Antenna Selection
Supporting Companies: CATT
Objective 5: High rank UL transmission for more than 4 layers
Supporting Companies: Lenovo
Objective 6: Enhancement on 8TX UL: Support “fullPowerMode2” for 8Tx with Ng=4 and Ng=8, and “fullPowerMode1” with rank = 4~7 for 8Tx with Ng=8
Supporting Companies: NTT DOCOMO
Objective 7: Enhance UL/DL system throughput via power aggregation, BW aggregation, antenna diversity
Supporting Companies: Apple
Objective 8: UE assistance on available distributed antennas
Supporting Companies: Apple
Objective 9: Support multi-UE UL transmission, including:
· UL NCJT SDM scheme to improve throughput
· UL NCJT TDM/FDM  scheme to improve reliability
· UL SFN scheme to improve reliability
· Both S-DCI and M-DCI based scheduling could be considered
Supporting Companies: CMCC

Topic 12: Miscellaneous mTRP enhancements
Objective 1: Enhance the function of multi-TA for mTRP transmission
Supporting Companies: OPPO, Lenovo
Objective 2: Evaluate and study system performance as well as CSI overhead to support UE assisted interference management for throughput improvement. If needed, specify necessary spec enhancement.
Supporting Companies: vivo
Objective 3: Introduce necessary enhancement to support various multi TRP operation in a single framework.
· Joint CSI measurement and report across multi-carrier aggregation 
Supporting Companies: vivo
Objective 4: Study, and if justified, specify CSI enhancement to support different antenna port layouts across TRPs 
Supporting Companies: Spreadtrum
Objective 5: Support of single DCI based multi TA and asynchronous multi TRP based on different DL reference timings
Supporting Companies: NEC, Lenovo
Objective 6: Support up to 4 TRPs for M-DCI based as well as S DCI based multi TRP DL operation (NCJT, TDM, FDM, SFN)
Supporting Companies: Lenovo
Objective 7: CJT+NCJT for the scenario with more than 2 TRPs, e.g., 4
Supporting Companies: Lenovo
Objective 8: Enable data REs of one PDSCH to be rate matched around PTRS of another PDSCH for mDCI based mTRP at least for fully-overlapping PDSCHs
Supporting Companies: Qualcomm
Objective 9: Enhancements for interference management/coordination
Supporting Companies: Deutsche Telekom
Objective 10: CSI overhead reduction
Supporting Companies: Interdigital
Objective 11: Enhancement among TRP’s with different antenna configurations or layouts
Supporting Companies: Xiaomi
Objective 12: Enhancement of R18 CJT Type II codebook for UE’s with high/medium velocities
[bookmark: _Hlk145410597]Supporting Companies: Xiaomi, LG
Objective 13: Downlink interference avoidance via SRS using reciprocity
Supporting Companies: Futurewei

Topic 13: Other Topics:
1) Rate-splitting multiple access study item (RSMA)		BBC	
2) Link Adaptation enhancement
Supporting Companies: Qualcomm
Objective 1: Enhanced coding rate and link adaptation through HARQ combining
Objective 2: Introduce 1024-QAM for UL
3) Support DFT-s-OFDM for PDSCH to enhance the coverage of FR2
Supporting Companies: Huawei, HiSilicon
4) Support multi-UE UL/DL transmission, including:
· DL NCJR SDM scheme to improve throughput
· DL NCJR TDM/FDM  scheme to improve reliability
· Both S-DCI and M-DCI based scheduling could be considered
Supporting Companies: CMCC
5) Enhancement for HetNet scenario
Objective 1: Exchange of macro gNB’s slot pattern (reduced-power/normal-power) between macro gNB and indoor gNB
Supporting Companies: CMCC
Objective 2: CSI report enhancement for UEs under indoor gNB to report two kinds of CSI corresponding to different IMR power levels (macro gNB transmit power levels)
Supporting Companies: CMCC
Objective 3: Advanced UE receiver
Supporting Companies: CMCC

2.2.1	Further Refinement of Topics and Proposed Objectives

Given the large number of topics and associated objectives, it is proposed to consider the following list of topics as a starting point for further discussion. The goal should be to develop a realistic set of topics and subsequent objectives which can fit within the proposed TU budget endorsed in [29].

Topic 1: Beam management enhancements to reduce overhead/latency through UE-initiated/event event-driven beam management
Topic 2: Enhancements to CSI framework to support > 32 (64/128) CSI-RS ports
Topic 3: CJT/DL multi-TRP enhancements
Topic 4: UL enhancements
Topic 5: Enhancement for UL-TRP only scenario
Topic 6: 6Rx/8Rx UE enhancements with lower complexity up to 8-layer DL Tx

1. Summary
[bookmark: _Hlk145533937]An offline session was held on Wednesday, 13 September, to collect company comments and views on the list of topics and associated objectives. The outcome of the discussions will not be considered as an endorsed set of topics and objectives. The goal will be to have a set for further discussion, refinement, and downscoping in December in order to fit within the proposed TU budget endorsed in [29].
Comments:
Spreadtrum: Study or WI phase? We prefer WI with no study phase.

Topic 1: Beam management enhancements to reduce overhead/latency through UE-initiated/event-driven beam management
Objective 1. Signalling/mechanism to facilitate UE-initiated beam management procedure including UE-initiated beam reporting/switch
Comments:
Ericsson: Too much to take into account given the limited time. Focus on only beam reporting and remove the switch.
Samsung: Focus on uplink signalling content and medium.
Qualcomm: Where it says UE-initiated beam management, we would like to add CSI report.
Futurewei: Switch is actually needed. Exact wording can be discussed.
OPPO: Share view of E///.
Nokia: OK with comments from E///, Samsung, and Qualcomm. Switch can be usual but can be the next step.
DOCOMO: Agree with E/// and Samsung. RAN2 also discussing this. We need to consider the overlapping topics.
ZTE: Agree with E/// and Samsung. Follow legacy approach in terms of beam switching.
Apple: OK with E/// and Samsung. Clarification requested from QC on CSI report.
QC: We have in mind CQI report. Compromise to change switch to switch request.
Vivo: This topic should be more about reporting than switching.
Lenovo: Generally OK with objective.
Futurewei: Having to go through the legacy procedure is too slow.
MediaTek: We think that we have to do the reporting and the switching.
Intel: Overall supportive of the objective. There are other topics of more interest commercially.
Huawei: The switching is main target of enhancement.
Moderator: Leave Topic 1 objective as is for now. Further discussion can be handled in December.

Topic 2: Enhancements to CSI framework to support > 32 (64/128) CSI-RS ports
Objective 1: Type I codebook enhancements to support > 32 CSI-RS ports
Objective 2: Type II codebook enhancements to support > 32 CSI-RS ports
Objective 3: Hybrid beamforming enhancements (CRI based reporting enhancements)
Objective 4: PMI reporting for analog beamforming (combining coefficient of wide analog beams) in FR2
Note 1: Extension of legacy codebooks and legacy CSI-RS resources
Note 2: Objective 3 may require further study or clarification.
Comments:
Telstra: Support this item and particulary Obj 1.
Nokia: Focus on Obj 1. Maybe Obj 2. Obj 3 and 4 have much more system implications.
SK Telecom: We think that Obj 1 is essential and should be the minimum set. We are OK with Obj 2 and 3 and could be beneficial.
LG: Generally supportive of enhancement. Obj 3 and 4 are more about FR2 and totaling different. Prefer to be separate topic.
Samsung: Supportive of Obj 1, 2, and 3. Qualification that it is an extension of legacy codebooks and legacy CSI-RS resources.
Vivo: Supportive of Obj 1, 2, and 3. Not necessary to do CSI-RS re-design.
Interdigital: Same view as Nokia and LG.
CEWIT: Supportive of Obj 1, 2. Fine with Samsung suggestion.
ZTE: Supportive of Obj 1, 2, and 3. Need clarification on legacy CSI-RS. Some extension may be necessary due to OBj 3.
Lenovo: Supportive of Obj 1, 2.
OPPO: Obj 1 and 2 are high priority.
CATT: Obj 1 and 3. We think that Obj 3 does not have to be limited to hybrid beamforming. Can be applied to any type of array.
E///: Supports all 4 objectives. With Samsung restriction, the scope should be manageable.
MediaTek: We would prefer to do just 64 ports if we do anything. We want it agreed that it is not applicable for below 6.425 GHz.
Qualcomm: One of the objectives should be chosen.
DOCOMO: We support Obj 1, 2, and 3 and support extension of legacy codebook and CSI-RS.
Huawei: We support all 4 but OK to limit to Obj 1, 2, and 3 with same restriction as proposed by Samsung.
Intel: We support Obj 1, 2, and 3. Important to support up to 128 ports. Can enable up to 128 ports even with legacy codebook design.
Apple: Keep CSI per resource design.
AT&T: Obj 1 is highest priority.
E///: Obj 3 is still limited to 32 ports. Can talk until Dec.
ZTE: Change note 2 to “may require”.
Moderator: Adjust Topic 2 objectives including the notes as shown above. Further discussion can be handled in December.

Topic 3: CJT/DL multi-TRP enhancements
Objective 1: UE-assisted calibration reporting of delay and frequency/phase offsets for CJT with non-ideal synchronization and backhaul
Objective 2: Enhancement of the unified TCI framework for CJT/mTRP
Objective 3: Calibration of antenna arrays among TRP's with imperfect array synthesis
Objective 4: Support UE assisted scheduling, precoding alignment between TRPs for coherent joint transmission/reception with non-ideal backhaul
Objective 5: Extension of Type II CSI to up to Rank 8
Note: Assume legacy CSI-RS design and standalone aperiodic reporting on PUSCH.

Comments:
Samsung: Text on Obj 1 modified. Obj 3 and 4 are similar. Can be combined with Obj 1.
Vivo: All of these objectives are meant for non-ideal backhaul. How does the framework work for non-ideal backhaul scenario?
Huawei: Prefer to keep non-ideal backhaul. Fine with modified version of Obj 1. Obj 2 and 5 do not seem to belong.
AT&T: Prefer to keep non-ideal backhaul. Support Samsung proposal for Obj 1 and Obj 3 and 4 are covered in Obj 1 now.
Nokia: On Obj 1, the intension is to extend the scope to different scenarios beyond Rel-18. We should do an evaluation stage first before any standardization.
CATT: Support Samsung Obj 1. Both ideal and non-ideal backhaul should be considered.
Qualcomm: Keep Obj 1 only.
MTK: We don’t see the value with any of the objectives but would not object to Obj 1.
CMCC: Focus on non-ideal backhaul only.
DOCOMO: Support Samsung’s Obj 1.
Lenovo: Support Samsung’s Obj 1.
E///: Support Samsung’s Obj 1.
Moderator: Adjust Topic 3 objectives including the note as shown above. Further discussion can be handled in December.

Topic 4: UL enhancements
Objective 1: STxMP enhancements (e.g. Simultaneous TX of PUCCH and PUSCH, Asymmetric panel implementations, mDCI PUCCH + PUCCH, STxMP with up to rank 8, Coherent SFN STxMP)
Objective 2: Frequency selective precoding
Objective 3: More than 1 layer DFT-s-OFDM waveform based PUSCH
Objective 4: Enhancements for UL 3Tx including 3Tx for UL codebook and non-codebook based transmission
Objective 5: More than 2 UE panels
Comments:
Vivo: Obj 1 under Topic 11 is also part of UL enhancements. Subset of Obj 2 here.
OPPO: Obj 4 is the most important for near future deployment.
Apple: Too many objectives. Concern with Obj 1 and 5.
LG: Strongly support this topic and we certainly need to do downscoping but need to include as many of Topic 4 as possible. Most important is Obj 1.
TIM, T-Mobile USA, Telus, Bell Mobility, Vodafone, Google, China Unicom, China Telecom, ZTE, OPPO, Orange: Support Obj 4.
Moderator: Adjust Topic 4 objectives as shown above. Further discussion can be handled in December.

[bookmark: _Hlk145567342]Topic 5: Enhancement for UL-TRP only and asymmetric downlink S-TRP/UL M-TRP scenario assuming intra-band intra-cell non-co-located M-TRP scenarios without changing existing cell definition or defining a new cell
Objective 1: Extension of Rel-18 2TA mDCI to sDCI assuming legacy PRACH resources
Objective 2: Separate UL power control for SRS only to downlink S-TRP from SRS to UL M-TRP and introduce path loss measurement to uplink M-TRP
Objective 3: UL BM enhancements

Comments:
Samsung: We can update the description as above.
LG: Intention is not to consider UL S-TRP operation. This feature is not workable. Add “at least”.
MediaTek: The whole point was to downscope. Do not agree to “at least” addition.
Intel: Similar comment as LG. Original intention was UL-TRP only. Add a note “Objective is aiming to only enable UL TRP”
DOCOMO: Fine with the current formulation.
OPPO: The note is not needed. It is up to implementation.
CMCC: Share same view as OPPO. Asymmetric downlink S-TRP is from a UE perspective only.
Qualcomm: Agree with Samsung but the wording is unclear. Suggested revisions above.
ZTE: We also support this Topic.
Nokia: In principle, downlink and uplink could be on different cells but to keep the scope limited we prefer to keep intra-cell. We also support.
China Unicom/China Telcom/Ericsson also support.
AT&T: OK with the formulation but need to understand the rationale for the work to know what the gains are.
DOCOMO: Two scenarios to improve the UL.
CMCC: No need to limit to “intra-cell”.
Vivo: Is it power control for SRS only?
Moderator: Adjust Topic 5 objectives as shown above. Further discussion can be handled in December.

Topic 6: 6Rx/8Rx UE enhancements with lower complexity utilizing two segments of 3/4 Rx antenna units up to 8-layer DL Tx based on legacy codebook and legacy codeword to layer mapping
Objective 1: SRS antenna port grouping, CSI and codeword association to the segments of receive antenna.
Comments:
Huawei: Add “utilizing two segments of 3/4 Rx antenna units” to topic 6 as above.
Samsung: Further adjust the text as above.
Vivo: From a receiver perspective, this proposal is for rank higher than 4. Inter-layer interference should be studied first.
Spreadtrum: This is a new antenna structure. How about four segments or 2 Rx antenna units. CSI part: does it include BM and reporting?
Nokia: I am sympathetic with Spreadtrum as to the need to work on a specific receiver architecture in RAN1. We need to study the possible receivers and understand the gains before we can do any work in RAN1.
Samsung: The scope is clear and why we need Obj 1.
Moderator: Adjust Topic 6 objectives as shown above. Further discussion can be handled in December.

Outcome of Offline Discussions:
The list of topics and objectives below is not considered as an endorsed set of topics and objectives. The goal will be to use the list of topics and objectives for further discussion, refinement, and downscoping in December in order to fit within the proposed TU budget endorsed in [11].

Topic 1: Beam management enhancements to reduce overhead/latency through UE-initiated/event-driven beam management
Objective 1. Signalling/mechanism to facilitate UE-initiated beam management procedure including UE-initiated beam reporting/switch

Topic 2: Enhancements to CSI framework to support > 32 (64/128) CSI-RS ports
Objective 1: Type I codebook enhancements to support > 32 CSI-RS ports
Objective 2: Type II codebook enhancements to support > 32 CSI-RS ports
Objective 3: Hybrid beamforming enhancements (CRI based reporting enhancements)
Note 1: Extension of legacy codebooks and legacy CSI-RS resources
Note 2: Objective 3 may require further study or clarification.

Topic 3: CJT/DL multi-TRP enhancements
Objective 1: UE-assisted calibration reporting of delay and frequency/phase offsets for CJT with non-ideal synchronization and backhaul
Note: Assume legacy CSI-RS design and standalone aperiodic reporting on PUSCH.

Topic 4: UL enhancements
Objective 1: STxMP enhancements (e.g. Simultaneous TX of PUCCH and PUSCH, Asymmetric panel implementations, mDCI PUCCH + PUCCH, STxMP with up to rank 8, Coherent SFN STxMP)
Objective 2: Enhancements for UL 3Tx including 3Tx for UL codebook and non-codebook based transmission

Topic 5: Enhancement for asymmetric downlink S-TRP/UL M-TRP scenario assuming intra-band intra-cell non-co-located M-TRP scenarios without changing existing cell definition or defining a new cell
Objective 1: Extension of Rel-18 2TA mDCI to sDCI assuming legacy PRACH resources
Objective 2: Separate UL power control for SRS only to downlink S-TRP from SRS to UL M-TRP and introduce path loss measurement to uplink M-TRP

Topic 6: 6Rx/8Rx UE enhancements with lower complexity utilizing two segments of 3/4 Rx antenna units up to 8-layer DL Tx based on legacy codebook and legacy codeword to layer mapping
Objective 1: SRS antenna port grouping, CSI and codeword association to the segments of receive antenna.
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