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1. Introduction

Starting from the down-selected set of topics in the RAN#101 moderator summary [1] and based on the RAN-chair guidance document [2] (where the Rel-19 MIMO Work Item is allocated ~2.5TUs for the first 4 meetings, and ~2.0TUs for the remaining 5 meetings), the following objectives are proposed for the Rel-19 MIMO Work Item.

2. Proposed objectives: RAN1

[bookmark: _Hlk144734043]Leading WG: RAN1
Other involved WGs: RAN2, RAN4  

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. 

Acronyms:
· sTRP: single TRP (transmit-receive point)
· mTRP: multiple TRP (transmit-receive point)
· CJT: coherent joint transmission
· DU: distributed unit
· CRI: CSI-RS resource indicator

3. Proposed justification

In legacy beam management procedures, the network may configure/activate frequent periodic or semi-persistent beam reporting (e.g., N best beams and corresponding L1-RSRPs) or triggers frequent aperiodic beam reporting to timely acquire the best/preferred beam for data/control transmissions. However, this clearly results in large UL reporting overhead and control signaling overhead. At the same time, if less frequent beam reporting is configured, the network could not always acquire ‘best/preferred’ beam(s) as the beam reporting by the UE may be outdated, thus leading to performance degradation. Given that UE has better and more-timely knowledge of beam quality changes, UE-initiated beam reporting procedure can lead to more timely beam reports yet with reduced reporting overhead. Under such a procedure, if the UE determines that e.g., current beam(s) quality becomes poor, UE can trigger beam reporting without the network needing to configure or trigger frequent reporting.
To address the issue of coverage, higher downlink spectrum efficiency, larger antenna arrays for single transmission point transmissions with an increased number of antennas have an increased interest in the industry, partly due to new available frequency bands. Enhancements to existing specifications that support both hybrid beamforming (e.g. with one beam for each DL transmission) and fully digital gNB implementation options are needed to maintain the cost-effectiveness vs performance tradeoff in implementation.  In current specifications, the support for such large antenna arrays with large number of CSI-RS ports for CSI measurement and reporting is limited. It is therefore justified to increase the number of ports for CSI reporting (up to 128 CSI-RS ports) and also to enhance hybrid beamforming to multi-beam reporting (extended up to 32 ports per reported beam) with PMI/CQI/RI per beam in order to extend hybrid beamforming to larger antenna arrays and increased MU-MIMO scheduling opportunities.
The coherent joint transmission (CJT) offers downlink spectral efficiency and coverage gain. In Rel-18, Type-II CSI has been enhanced to accommodate CJT assuming ideal synchronization and backhaul. Scenarios such as inter-site CJT and a base station equipped with distributed remote radio heads (RRHs) require additional delay and phase/frequency calibration. For TDD, additional inter-TRP DL/UL calibration across TRPs is also beneficial to ensure proper DL/UL reciprocity holds. As the UE possesses more knowledge on DL channel condition in both FDD and TDD, the need for inter-TRP calibration reporting measured from CSI-RS is evident not only to expand the deployment scenarios, but also to offer additional robustness to CJT operation. 
NR supports 1-port, 2-port, 4-port and 8-port PUSCH. Nonetheless, current commercial mobile UEs are generally equipped with only 1 or 2 Tx antennas. To enhance the UL performance and anticipating advancements in hardware and design technology, the emergence of UEs equipped with 3 Tx antennas is a foreseeable development in the near future. Consequently, it is advantageous to augment the NR standards to support 3-port PUSCH supporting up to 3 layers. 
Heterogeneous Network can be deployed to improve UL throughput. Since the macro gNB and micro nodes differ in power rating, a UE may receive DL transmission from the macro gNB, but transmit UL to either the macro gNB or non-co-located micro nodes in order to maximize UL throughput. As an option to further reduce energy consumption, the micro nodes can, for instance, reduce or even turn off DL transmissions. To support such deployment scenario, enhancements on UL power control (PC) are needed at least. First, when pathloss RS is transmitted from the macro gNB and the UE transmits UL to the micro nodes, the pathloss measured from the pathloss RS from the macro gNB is not accurate. Therefore, it is necessary to configure the UE with pathloss offset to facilitate accurate calculation of the pathloss associated with the micro nodes. Second, an additional SRS closed-loop PC for DL CSI acquisition to the macro gNB (for DL transmission), separate from that for the SRS to the micro nodes (for UL mTRP reception) should be introduced. Therefore, there is a need for supporting two closed-loop PC adjustment states for SRS, both separate from PUSCH. 
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