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Introduction
The current work item on enhancements on MIMO for NR has been revised in RAN#81 with the following scope for the enhanced multi-beam operations.
· Enhancements on multi-beam operation, primarily targeting FR2 operation:
· [bookmark: _Hlk531182923]Perform study and, if needed, specify enhancement(s) on UL and/or DL transmit beam selection specified in Rel-15 to reduce latency and overhead 
· Specify UL transmit beam selection for multi-panel operation that facilitates panel-specific beam selection
· Specify a beam failure recovery for SCell based on the beam failure recovery specified in Rel-15
· Specify measurement and reporting of either L1-RSRQ or L1-SINR

There is currently a misalignment between companies on the interpretation of the scope of the MIMO WID in terms of UL transmit beam selection for multi-panel operation, and whether simultaneous UL multi-panel transmission is within the scope of this Rel. 16 MIMO WID. In this document, we discuss use cases and scenarios that can benefit from simultaneous multi-panel transmission. We make proposals on taking these scenarios into account while considering the scope of the Rel. 16 MIMO WID. Furthermore, we emphasize on the need to manage the time in the multi-beam enhancements, to discuss and standardize UL and/or DL transmit beam selection to reduce the latency and overhead, especially for URLLC type applications.

UL transmit beam selection for Multi-beam operation
When considering simultaneous transmission on multiple panels, it is important to take into account use cases that are not only related to mobile UEs - currently considered in the multi-beam enhancements simulation assumptions and use cases - but also mobile terminals (MTs) in integrated access and backhaul (IAB), and vehicular terminals in vehicle-to-everything (V2X).

SDM in Integrated Access and Backhaul 
According to TR 38.874 [2], IAB supports TDM, FDM, and SDM between access and backhaul links at an IAB-node, subject to half-duplex constraint. For the case of transmitter-side SDM, an IAB node simultaneously transmits in the DL to an access UE or a child IAB node and transmits in the UL to a parent IAB-node. Furthermore, to support redundant connectivity, it is beneficial for the IAB nodes to support simultaneous transmissions on the UL to one or multiple parent IAB-nodes as shown in Figure 2.1. Simultaneous UL transmissions in the IAB node can be from a single panel MT, or multi-panel MT (single or multiple basebands). 
[image: ]
Figure 2.1 Multi-connectivity for IAB

Simultaneous Multi-panel transmission in V2X
Vehicular UEs in V2X scenarios are expected to be equipped with multiple antenna panels. One likely implementation is to have one antenna panel located at the front bumper, and another one located at the back bumper. Another implementation is to have an antenna panel at the roof of the car. Depending on the transmit and receive nodes, simultaneous transmission and reception on multiple antenna panels in sidelink or simultaneous multi-panel UL transmission in NR-Uu at the vehicular UE needs to be considered.  

Subsequently, taking into account scenarios that go beyond the mobile UE, and that can clearly benefit from simultaneous UL multi-panel transmission is important for specifying panel specific beam selection for simultaneous UL transmission across multiple UE panels. 
Proposal 1: For multi-panel operation, scenarios such as IAB and V2X should be taken into account when specifying panel specific beam selection for simultaneous UL transmission across multiple UE panels. 

Enhancements on DL/UL transmit beam selection to reduce latency and overhead

Beam management enhancements for URLLC were identified in the URLLC study item and considered to be covered in the MIMO enhancements for NR work item. 
[bookmark: _GoBack]The current scope of the MIMO enhancement for NR multi-beam enhancements includes enhancements on DL/UL transmit beam selection to reduce the latency and overhead. We have concerns, however, about the progress in the multi-beam enhancements agenda item to standardize enhancements that will benefit improved reliability and reduced latency in the beam management procedure. Little progress, if any, has been made on these topics. We are thus proposing to prioritize these items moving forward.

Proposal 2: Enhancements on DL/UL transmit beam selection to reduce latency and overhead should be treated with higher priority in the MIMO enhancements for NR work item.
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