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1 Introduction

During NR SI, the following has been agreed as a working assumption for UL beam management [1]: 

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

In this contribution, we discuss on the necessity of UL beam management and procedures according to the beam correspondence status at a TRP and/or a UE.
2 Discussion
It has been agreed that the beam correspondence is considered as a UE capability, thus a UE may indicate its beam correspondence capability when a UE connects to the network. A UE may determine its Tx beam based on the determined Rx beam during downlink beam management procedure, therefore uplink beam management procedures may not be required when full beam correspondence holds (i.e., beam correspondence is fulfilled at both the TRP and the UE sides).

However, a Tx beam determined by UE based on beam correspondence may not be always the best Tx beam at the gNB perspective due to many reasons, e.g., UE mobility and asymmetric interference between uplink and downlink. Therefore, a mechanism or UL beam management procedure to override or handle the UE autonomous UL beam determination if it degrades the system performance.
Proposal 1: A mechanism to override UL Tx beam determination by UE when beam correspondence holds should be introduced in NR.
If the beam correspondence is fulfilled at both the TRP and the UE sides, TRP Tx and UE Rx beam information obtained in DL beam management can be utilized for UL transmission. Therefore, the UL beam management procedures, e.g. U-1, U-2 and U-3 doesn’t need to be used and simply use the DL beam management procedures P-1, P-2 or P-3. 

In case of no-beam correspondence or partial beam correspondence, full or some of UL beam management procedures (e.g., U-1, U-2 and U-3) should be used to help the UE to determine the best UL Tx beam, and help the gNB to determine the best UL Rx beam to receive the UL signal. 
In case of no-beam correspondence, the DL beam management procedure and the UL beam management procedure are operated independently which lead to huge signal overhead, large latency, system resources and power consumption. Therefore, efficient UL beam management needs to be used based on beam correspondence to address the issues. TRP may determine UL beam management procedure to be used, either U-1, U-2 or U-3, or further adjust based on beam correspondence status at a TRP and/or a UE and DL beam management results. Partial beam correspondence can be at either UE-side or TRP-side. When UE-side beam correspondence is indicated, U-1 procedure may be simplified to just perform full beam sweep for TRP Rx beams for the identified UE Tx beams from P-1 procedure. U-2 procedure may be performed for further beam refinement. U-3 procedure may not be needed. Similarly, when TRP-side beam correspondence is indicated, U-1 procedure may be simplified to only perform full beam sweep for UE Tx beams for the identified TRP Rx beams from P-1 procedure. U-2 procedure may not be needed. U-3 procedure may be performed for further beam refinement. 
Hence the efficient UL beam management should be supported for the case of no-beam correspondence and/or partial beam correspondence. 
Proposal 2: NR should support UL beam management at least for non-beam correspondence and partial beam correspondence cases. 
3 Conclusions

In this contribution, we discuss on the necessity of UL beam management according to the beam correspondence status at the TRP and/or a UE.

We have the following proposals:

Proposal 1: A mechanism to override UL Tx beam determination by UE when beam correspondence holds should be introduced in NR.
Proposal 2: NR should support UL beam management at least for non-beam correspondence and partial beam correspondence cases. 
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