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1. Introduction
[bookmark: _GoBack]In the RAN1#86bis meeting, agreements have been reached on uplink beam management procedures including U-1, U-2 and U-3. U-1 is used to enable TRP measurement on different UE Tx beams to support selection of UE Tx beams/TRP Rx beam(s). The procedure U-2 is used to enable TRP measurement on different TRP Rx beams to possibly change/select inter/intra-TRP Rx beam(s). And the procedure U-3 is used to enable TRP measurement on the same TRP Rx beam to change UE Tx beam in the case UE uses beamforming.
In the RAN1 NR Ad-Hoc meeting, the following agreements are achieved on the SRS with beam sweeping [2]:
· 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.
In our companion contribution [1], the reference signal for UL beam management is discussed. As it is indicated in [1], the U-1 should be based on PRACH, U-2 and U-3 should be based on SRS. In this contribution, we provide some discussion on control signalling aspects to support UL beam management operation, focusing on U-2 and U-3. The signalling could include the control signalling for the procedures and the decision after receiving the uplink beam management reference signal, e.g. SRS.
2. Signaling for UL Beam Management U-2/U-3
For UL beam management U-2, it is used to refine the TRP Rx beam. The UE could use one Tx beam for some repetitions and the TRP could do the Rx beam sweeping. If there are multiple beam pair links (BPLs) maintained between the TRP and the UE, the TRP should indicate the link index or the UE’s Tx beam index, which can be used to trigger the SRS.
After receiving the RS in U-2, the TRP may also indicate the DL RS for measurement if the new refined Rx beam is not the same as current Rx beam. It is because the change of UL Rx beam could have impact on the UL power control. The original power control information might not work for the new refined beam. With the DL RS information the UE could use such DL RS for coupling loss measurement, which could be helpful to determine the UL Tx power.
In RAN1 NR Ad-Hoc meeting, it has been agreed that separate power control process can be supported for transmission of different channel/RS [2]. Thus for U-2, the TRP may also need to indicate whether the new refined beam is used for control channel or data channel.
Proposal 1: For UL BM U-2, the TRP should indicate the DL RS resource for measurement for power control after refinement to the UE.
For UL beam management U-3, it is used to refine the UE Tx beam. The TRP could use one Rx beam to receive multiple repetitions where different Tx beams can be applied. Thus it should be necessary for the TRP to inform the UE which Tx beam is the best so that the UE could know which Tx beam should be used after the refinement.
The U-2 and U-3 can be used for gradual TRP/UE beam change or abrupt TRP/UE beam change. The gradual TRP/UE beam change means the new TRP/UE beam may be around current TRP/UE beam. The abrupt TRP/UE beam change indicates that the new TRP/UE beam could be far from current TRP/UE beam. Then some control signaling may be necessary to inform the UE whether the refined beam should rely on current Tx beam. In this way, the overhead of the SRS can be reduced, especially for the gradual beam refinement case.
Proposal 2: For UL BM U-3, signaling to inform the UE whether the Tx beam sweeping should rely on current Tx beam should be supported.
Proposal 3: For UL BM U-3, the indication of the best UE Tx beam index should be supported.
3. Conclusions
In this contribution we have provided our views on control signalling for uplink beam management for NR. And the proposals are listed as below.
Proposal 1: For UL BM U-2, the TRP should indicate the DL RS resource for measurement for power control after refinement to the UE.
Proposal 2: For UL BM U-3, signaling to inform the UE whether the Tx beam sweeping should rely on current Tx beam should be supported.
Proposal 3: For UL BM U-3, the indication of the best UE Tx beam index should be supported.
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