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1. Introduction

This summary uses the framework given in the RAN-chair guidance document [1], especially slide 8 (TU allocation) and 19 (list of candidate topics for MIMO).

2. Summary

Based on the 6 topics identified on slide 19 of [1], the summary of companies’ views (from [3]-[21]) is given in Table 1 below. The last row also captures other proposed topics not included on slide 19 of [1].

Table 1. Summary of companies’ views based on the category on slide 19 of [1]

	Topic
	Objective
	Supporting companies

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

Note: Almost all supporting companies are in favor of (fine with) focusing on reporting to facilitate switching with scope comprising reporting content and medium/container (e.g. [5])
	Samsung, Apple, CATT, Ericsson, ETRI, Fraunhofer IIS, Fraunhofer HHI, Fujitsu, Google, Huawei, HiSilicon, Intel Corporation, Interdigital, Lenovo, Motorola Mobility, MediaTek, NEC, New H3C, Nokia, Nokia Shanghai Bell, OPPO, Panasonic, Qualcomm, Sharp, Sony, Xiaomi, ZTE, Sanechips, AT&T, China Telecom, China Unicom, CMCC, Deutsche Telekom, KT Corporation, KDDI, LG Uplus, NTT DOCOMO, Orange, Reliance Jio, Ruijie Networks, Spark, SK Telecom, Telia Company, Telefónica, Telstra, Telus, T-Mobile USA, Verizon, Spreadtrum, CEWiT, BT 

	2: Enhancements to CSI framework to support > 32 (64/128) CSI-RS ports, based on extension of legacy codebooks and legacy CSI-RS resources
	1: Type I codebook enhancements to support > 32 CSI-RS ports
	Samsung, Apple, CATT, Ericsson, ETRI, Fraunhofer IIS, Fraunhofer HHI, Fujitsu, Google, Huawei, HiSilicon, Intel Corporation, Interdigital, Lenovo, Motorola Mobility, MediaTek, NEC, New H3C, Nokia, Nokia Shanghai Bell, OPPO, Panasonic, Qualcomm, Sharp, Sony, Xiaomi, ZTE, Sanechips, AT&T, China Telecom, China Unicom, CMCC, Deutsche Telekom, KT Corporation, KDDI, LG Uplus, NTT DOCOMO, Orange, Reliance Jio, Ruijie Networks, Spark, SK Telecom, Telia Company, Telefónica, Telstra, Telus, T-Mobile USA, Verizon, Spreadtrum, CEWiT, BT

	
	2: Type II codebook enhancements to support > 32 CSI-RS ports

Note: Almost all supporting companies are in favor of (fine with) not modifying any codebook parameter other than introducing additional values for the number of ports codebook parameter(s) (e.g. [5])
	Samsung, Apple, CATT, Ericsson, ETRI, Fraunhofer IIS, Fraunhofer HHI, Fujitsu, Google, Huawei, HiSilicon, Intel Corporation, Interdigital, Lenovo, Motorola Mobility, MediaTek, NEC, New H3C, Nokia, Nokia Shanghai Bell, OPPO, Panasonic, Qualcomm, Sharp, Sony, Xiaomi, ZTE, Sanechips, AT&T, China Telecom, China Unicom, CMCC, Deutsche Telekom, KT Corporation, KDDI, LG Uplus, NTT DOCOMO, Orange, Reliance Jio, Ruijie Networks, Spark, SK Telecom, Telia Company, Telefónica, Telstra, Telus, T-Mobile USA, Verizon, Spreadtrum (open), CEWiT, BT

	
	3: Hybrid beamforming enhancements (CRI based reporting enhancements)

Note: Almost all supporting companies are in favor of (fine with) extension of CRI(s)-based CSI reporting (CQI/PMI/RI calculated per CRI for >=1 CRIs) for hybrid beamforming, with up to 32 CSI-RS ports per resource, without new codebook design (e.g. [5])
	Samsung, Apple, CATT, Ericsson, ETRI, Fraunhofer IIS, Fraunhofer HHI, Fujitsu, Google, Huawei, HiSilicon, Intel Corporation, Interdigital, Lenovo, Motorola Mobility, MediaTek, NEC, New H3C, Nokia, Nokia Shanghai Bell, OPPO, Panasonic, Qualcomm, Sharp, Sony, Xiaomi, ZTE, Sanechips, AT&T, China Telecom, China Unicom, CMCC, Deutsche Telekom, KT Corporation, KDDI, LG Uplus, NTT DOCOMO, Orange, Reliance Jio, Ruijie Networks, Spark, SK Telecom, Telia Company, Telefónica, Telstra, Telus, T-Mobile USA, Verizon, Spreadtrum (open), CEWiT, BT

	3: CJT/DL multi-TRP enhancements, assuming legacy CSI-RS design and standalone aperiodic reporting on PUSCH, both FDD and TDD
	1: UE-assisted calibration reporting of delay and frequency/phase offsets for CJT with non-ideal synchronization and backhaul
	Samsung, Apple, CATT, Ericsson, ETRI, Fraunhofer IIS, Fraunhofer HHI, Fujitsu, Google, Huawei, HiSilicon, Intel Corporation, Interdigital, Lenovo, Motorola Mobility, MediaTek, NEC, New H3C, Nokia, Nokia Shanghai Bell, OPPO, Panasonic, Qualcomm, Sharp, Sony, Xiaomi, ZTE, Sanechips, AT&T, China Telecom, China Unicom, CMCC, Deutsche Telekom, KT Corporation, KDDI, LG Uplus, NTT DOCOMO, Orange, Reliance Jio, Ruijie Networks, Spark, SK Telecom, Telia Company, Telefónica, Telstra, Telus, T-Mobile USA, Verizon, Spreadtrum, CEWiT, BT

	4: UL enhancements
	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)
	Spreadtrum (open), Ruijie Networks, ZTE, Sanechips,

	
	2: Enhancements for UL 3Tx including 3Tx for UL codebook and non-codebook-based transmission

Note: Almost all supporting companies are in favor of (fine with) focusing on non-coherent codebook for codebook-based transmission, without enhancement on UL full power transmission and without enhancement on SRS resource (e.g. [5])
	Samsung, Apple, CATT, Ericsson, ETRI, Fraunhofer IIS, Fraunhofer HHI, Fujitsu, Google, Huawei, HiSilicon, Intel Corporation, Interdigital, Lenovo, Motorola Mobility, MediaTek, NEC, New H3C, Nokia, Nokia Shanghai Bell, OPPO, Panasonic, Qualcomm, Sharp, Sony, Xiaomi, ZTE, Sanechips, AT&T, China Telecom, China Unicom, CMCC, Deutsche Telekom, KT Corporation, KDDI, LG Uplus, NTT DOCOMO, Orange, Reliance Jio, Ruijie Networks, Spark, SK Telecom, Telia Company, Telefónica, Telstra, Telus, T-Mobile USA, Verizon, Spreadtrum (open), CEWiT, BT

	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
	1: Extension of Rel-18 2TA mDCI to sDCI assuming legacy PRACH resources
	Spreadtrum (open), Ruijie Networks, Interdigital, CEWiT, ZTE, Sanechips,

	
	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

Note: Almost all companies are in favor of (fine with) 2 closed-loop PC adjustment states for SRS, both separate from PUSCH; and pathloss offset configurations for pathloss calculation to UL TRP(s) when the pathloss RS is from DL sTRP (e.g. [5])
	Samsung, Apple, CATT, Ericsson, ETRI, Fraunhofer IIS, Fraunhofer HHI, Fujitsu, Google, Huawei, HiSilicon, Intel Corporation, Interdigital, Lenovo, Motorola Mobility, MediaTek, NEC, New H3C, Nokia, Nokia Shanghai Bell, OPPO, Panasonic, Qualcomm, Sharp, Sony, Xiaomi, ZTE, Sanechips, AT&T, China Telecom, China Unicom, CMCC, Deutsche Telekom, KT Corporation, KDDI, LG Uplus, NTT DOCOMO, Orange, Reliance Jio, Ruijie Networks, Spark, SK Telecom, Telia Company, Telefónica, Telstra, Telus, T-Mobile USA, Verizon, Spreadtrum (open), CEWiT, BT

	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
	1: SRS antenna port grouping, CSI and codeword association to the segments of receive antenna
	Huawei, HiSilicon

	Other (not in [1])
	UL frequency selective precoding for codebook-based transmission
	CATT

	
	PRG (precoding granularity) for PUSCH transmission as it is 
defined for PDSCH
	vivo, Deutsche Telekom, Spreadtrum, Lenovo

	
	Enhanced code rate and link adaptation through HARQ combining 
	Qualcomm 






3. Moderator proposal 

[bookmark: _GoBack]Based on the summary on Table 1 and slide 8 of [1] (where the Rel-19 MIMO Work Item is allocated ~2.5TUs for the first 4 meetings, and ~2.0TUs for the remaining 5 meetings), a subset of the topics/objectives in slide 19 of [1] is chosen considering the super-majority view among companies and the limited number of TUs (considerably reduced compared to the previous releases).  

Therefore, the following moderator proposal is made.

	
Moderator proposal: 
The Rel-19 NR MIMO Phase 5 Work Item comprises the following RAN1 objectives (cf. the proposed WID [22]):

1. [bookmark: _Hlk145555364][bookmark: _Hlk146642115]Specify enhancement to facilitate UE-initiated/event-driven beam management for reducing overhead and/or latency, assuming the unified TCI while leveraging (as much as possible) legacy CSI measurement and reporting configuration frameworks, targeting FR2 and sTRP with intra- and inter-cell beam management
a. UL signaling content(s) for UE-initiated/event-driven beam reporting facilitating fast beam switching 
b. UL signaling medium/container considering the UE-initiated/event-driven nature of the UL transmission, designed primarily for the purpose of beam reporting

2. [bookmark: _Hlk146697700]Specify CSI support for up to 128 CSI-RS ports, targeting FR1
a. Type-I codebook refinement supporting up to a total of 128 CSI-RS ports across all resources, assuming legacy CSI-RS resources (with up to 32 CSI-RS ports per resource), based on extension of legacy codebooks
b. Type-II codebook refinement supporting up to a total of 128 CSI-RS ports across all resources, assuming legacy CSI-RS resources (with up to 32 CSI-RS ports per resource), based on extension of legacy codebooks, without modifying any codebook parameter other than introducing additional values for the number of ports codebook parameter(s)
c. Extension of CRI(s)-based CSI reporting (CQI/PMI/RI calculated per CRI for ≥1 CRIs) for hybrid beamforming supporting up to a total of 128 CSI-RS ports across all resources, with up to 32 CSI-RS ports per resource, without new codebook design

3. Specify UE reporting enhancement for CJT deployments under non-ideal synchronization and backhaul, targeting FR1, both FDD and TDD 
a. Inter-TRP time misalignment and frequency/phase offset measurement and reporting, assuming legacy CSI-RS design, with stand-alone aperiodic reporting on PUSCH

4. Specify non-coherent UL codebook to facilitate 3-antenna-port codebook-based transmissions, without enhancement on UL full power transmission and without enhancement on SRS resource

5. Specify enhancement for asymmetric DL sTRP/UL mTRP deployment scenarios, assuming intra-band intra-DU non-co-located mTRP scenarios, without changing existing cell definition or defining a new cell (e.g. UL-only cell), assuming the Rel-17/18 unified TCI framework and fully reusing the legacy QCL/UL spatial relation rules, targeting FR1 and FR2 
a. Two closed-loop PC adjustment states for SRS, both separate from PUSCH; and pathloss offset configurations for pathloss calculation to UL TRP(s), when the pathloss RS is from DL sTRP. 
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