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Introduction
This document is a resubmission of R1-1716245.
[bookmark: _GoBack]In RAN1#90, UL beam management was discussed [1]. The following agreement was made: 
Agreements: 
· Support UE to provide information to gNB to assist UL beam management
· The information can be a number representing the amount of SRS resources required for UE Tx beam training
· FFS the supported number(s), taking into account performance and implementation complexity aspects
· Note: these set of SRS resources are associated with a set of Tx beams
· FFS: signaling method
· E.g., capability signaling, or msg3, or dynamic signalling
· FFS: impact of multi-panel 
· FFS: if to support the antenna structure with both omni-directional antenna panel and directional antenna panel, whether or not there is any additional impact
In this contribution, we provide our view on this UE support information. Particularly we provide our view on the FFS aspects with respect to the impact of multi-panel and the omni vs directional panel antenna structures.
Discussion
As indicated with the FFS aspect about the impact of multi-panel in the agreements for SRS resource allocation and UL beam management, the control of Tx beam configurations in the UE will need to take into account the UE antenna design. A UE may be equipped with multiple antenna panels, where each antenna panel may have the capability to simultaneously transmit multiple beams. The panels may be located on different locations on the UE, making them specific in their individual beam directions. Two different examples of such UE implementations are given in Figure 1 below.


Figure 1. Antenna panel arrangement examples for two different UE:s. To the left: linear dipole arrays. To the right: patch antenna arrays, 5 beams per array.

The network shall be able to control the UL beam management, and specifically we propose that the gNB shall be able to allocate SRS transmissions in order to control whether the allocated UE Tx beams will correspond to a directional or omni-directional SRS transmission. As examples gNB could then control either of the following SRS transmission options:
· Panel specific omni directional
· Panel specific directional
· Non-panel specific omni directional
· Non-panel specific directional

Proposal 1: The SRS resource allocation shall allow gNB to control UE beams, e.g. whether a resource allocation to a UE will correspond to a directional or omni-directional SRS transmission.
In order for gNB to configure resources for SRS transmission in such manner we believe it would be needed for gNB to be aware of the UE antenna configurations. As already agreed the UE may support gNB with a number representing the amount of required SRS resources, which is associated with a set of Tx beams. As a basic approach for enabling better gNB control of the SRS transmission the UE should provide information to eNB on which antenna panels the set of Tx beams are associated with. As one approach the UE could use a beam grouping functionality and group the beams per antenna panel.
Proposal 2: UE to provide information to gNB on which antenna panels are associated with the requested SRS resources for UE Tx beam training.
Further, with respect to the FFS point on different antenna structures it would be beneficial for the network to be aware of the expected UL omni vs directional transmission characteristics for the beams allocated for the SRS transmissions. If certain beams are used the SRS transmission, e.g. within same antenna panel according to proposal 1, they may be local (limited to a certain beam direction). If however a beam sweep for SRS transmission is done using beams from different panels, it may create a full sweep. However, even if proposal 2 would provide gNB with additional information, the amount of directivity may not be clearly indicated only by providing the number of antenna panels according to proposal 2.
Since the gNB shall support and control UE on the UL beam sweeping behaviour for SRS transmissions we propose that the UE can indicate the relative directions for the antenna panels associated with the UE Tx beam training.
Proposal 3: UE to provide information on the relative UE beam directions for the antenna panels associated with the UL beams.
Conclusions
In this contribution, we discussed the UE beam management for SRS transmissions 
We conclude on the following proposals:
Proposal 1: The SRS resource allocation shall allow gNB to control UE beams, e.g. whether a resource allocation to a UE will correspond to a directional or omni-directional SRS transmission.
Proposal 2: UE to provide information to gNB on which antenna panels are associated with the requested SRS resources for UE Tx beam training.
Proposal 3: UE to provide information on the relative UE beam directions for the antenna panels associated with the UL beams.
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