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MIMO Enhancements in downlink & uplink
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High resolution, low overhead CSI for MIMO evolution.
Continued FR2 enhancement for latency reduction and link robustness.
Improving uplink MIMO performance.

Downlink enhancements
* CSl enhancement [RAN1], 2, 4]
* Increased CSl feedback resolution with limited overhead (using time-domain i.e. Doppler compression)
* In particular for UEs experiencing high mobility
* Enhanced support for 8Rx UE for CPE — overhead reduction [RAN1/4]

Beam management enhancements for DL and UL (intra-cell) [RAN1, 4]
* L1/L2 intra cell mobility improvement to latency

* Extending Rel-17 TClI framework for single TRP and multi-TRP scenarios

* UE initiated beam activation/switching

Uplink enhancements [RAN1, 4]

* Frequency-selective (sub-band) precoding / high resolution precoding

* >4 Tx antennas, considering 4 layers and higher — for non-handheld devices
* We are open to evaluate further the exact number of layers

SA/CT Dependency: No




MIMO Enhancements

Channel State Information (CSI) computation/representation is at the core of MIMO

Nearly all spectral efficiency enhancement features involve CSI computation
— DL precoding, UL precoding, 8 antennas at the UE, Coherent/non-coherent CoMP, etc.

Rel-18 will continue advancing MIMO CSl:

— Optimizing overhead and accuracy tradeoff by exploiting sparsity nature of physical channel

— Setting benchmark for future non-parametric solutions such as Al-based CSI representation

Two Examples
— Time-to-Doppler Compression — exploiting channel correlation in time

— UL frequency dependent precoding and high resolution codebook — borrowing DL ideas for UL use



R-18: It is Time for Time-to-Doppler Compression
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UL MIMO Enhancement

* Justification:
— Toclose UL & DL MIMO capability gap

* Objects

— Higher rank transmission (> 4 layers)

- Higher number of TX antennas: e.g., 8TX codebook

— Frequency-selective precoding

- Codebook compression

- Further reduce signaling overhead

— High resolution UL codebook

- Adapt to UE antenna architectures
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Thank you!



