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1. Introduction
In the 3GPP RAN1 NR Ad-hoc~#89 meetings, uplink beam management was discussed and the following working assumption and agreements were achieved [1-3]:
Working assumption:

· NR supports at least one NW-controlled mechanism for beam management for UL transmission(s)

· Details are FFS, including at least the following study:

· Signal(s) for the mechanism(s) if necessary

· E.g., SRS, PRACH preamble, UL DMRS

· Additional contents can also be included, e.g., beam reporting

· Method(s) and content for TRP to indicate selected UE Tx beam and configure UE sweeping

· Impact of beam correspondence Status

· E.g., When to use the mechanism(s)

· E.g., Procedures such as U-1, U-2, U-3, and beam correspondence based procedure

· UE capability reporting

· E.g., capability of analog beamforming

· Consider the cases when UL and DL are from the same TRP and from different TRPs

· Conditions when the mechanism is particularly useful

Agreements:
· For NR UL, support transmissions of SRS precoded with same and different UE Tx beams within a time duration

· Detailed FFS, including the resulting overhead, time duration (e.g., one slot), and configuration, e.g., in the following:

· Different UE Tx beam: FFS per SRS resource and/or per SRS port

· Same UE Tx beam across ports: for a given SRS resource and/or a set of SRS resources

· FFS: The SRS resources can be mapped in TDM/FDM/CDM manner.

· FFS: overhead reduction schemes such as IFDMA or larger subcarrier spacing

· FFS gNB can indicate selected SRS port/resource for UE after receiving the SRS.

Agreements:

· Study whether or not the UE to provide information to gNB to assist UL beam management without UE beam correspondence

· E.g., the amount of SRS resources that is needed to train UE Tx beams, based on DL beam management results if available

· Study whether and how UE to use same transmission power for SRS transmission during one round of beam sweeping

· E.g., derived from beam-specific power control signalling and maximum transmit power

· FFS: spec. impact 

Agreements:

· For aperiodic SRS transmission triggered by single aperiodic SRS triggering field, the UE can be configured to transmit N(N>1) SRS resources for UL beam management

· FFS transmit power for the N SRS resources for UL beam management  

In this contribution, uplink beam management is discussed.
2. Discussion
2.1. Signalling design for UL beam management
It was agreed that the UE can be configured to transmit N (N>1) SRS resources for aperiodic UL beam training through aperiodic SRS triggering field.  Similarly with DL beam management procedures, the U-1 procedure can be used to select the coarse beam(s). And if the gNB needs the UL beam refinement, the U-2 or U-3 procedure will be configured by gNB through SRI. But there may be confusion about which UL beam management procedure using the SRS resources by SRI indication is configured, i.e.  UL Tx beam sweeping for UL Tx beam training or UL Tx beam transmission repeatedly for UL Rx beam training. 

So the explicit/implicit indicator for information related to SRS resource transmission type can be included in SRI signaling, i.e. the gNB configures SRS resources and UL Tx beam sweeping or beam repetition. Here the information related to SRS resource configured by RRC or MAC CE, and this information related to SRS resource transmission type can be indicated together with the information related to SRS resource, or indicated dynamically by DCI only when the UL beam management procedure is triggered. Or the SRS resources are grouped for different purpose, e.g. different SRS resource set. One group is used for UL Tx beam sweeping and another group for UL Tx beam repetition. 
Proposal 1: 

· To resolve the issue of SRI indication ambiguity, NR should support explicit/implicit indication about UE beam sweeping behavior: sweeping with finer beams or repetition with the exact beam SRI indicates.
· Explicit indication could be DCI bit transmitted together with SRI.
· Implicit indication could be based on SRS resource definition with specific behaviour.
2.2. SRS resource grouping
For the UE with multiple panels the UL multiple Tx beam transmission can be used for UL beam management and UL spatial multiplexing. There is a requirement for SRS resource configuration to indicate which SRS resources can be used for UL multiple Tx beams transmission simultaneously. The SRS resource group/set is considered for this requirement. 
In SRS resource setting the SRS resource grouping is adopted. When the gNB configures the information related SRS resource group/set, the gNB will indicate whether or not the SRS resources in each SRS resource group/set can be used for UL Tx beam transmission.  For UL data transmission, the SRS resource group/set index can be indicated and the SRI in this resource group/set. 

For UL beam management procedure the single SRS resource can be configured that SRS resource is indicated by multiple SRI. The different SRI refers to different SRS antenna port in the SRS resource. For UL data transmission, SRS antenna ports mapped to the SRI in the one SRS resource is allowed for UL multiple Tx beams transmission simultaneously, and SRS antenna ports in the different SRS resources are not allowed.
Proposal 2: 

· In order to support simultaneous UL transmission from multiple panels, at least one of the following should be supported:

· SRS resources could be grouped based on whether the beams could be transmitted together.
· A single SRS resource could be indicated by multiple SRIs/CRIs, each port corresponding to a SRI/CRI.
3. Conclusion

In this contribution, uplink beam management is discussed, and the following proposals are given:
Proposal 1: 

· To resolve the issue of SRI indication ambiguity, NR should support explicit/implicit indication about UE beam sweeping behavior: sweeping with finer beams or repetition with the exact beam SRI indicates.
· Explicit indication could be DCI bit transmitted together with SRI.
· Implicit indication could be based on SRS resource definition with specific behaviour.
Proposal 2: 

· In order to support simultaneous UL transmission from multiple panels, at least one of the following should be supported:

· SRS resources could be grouped based on whether the beams could be transmitted together.
· A single SRS resource could be indicated by multiple SRIs/CRIs, each port corresponding to a SRI/CRI.
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