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1. Introduction
At last RAN1 NR AH meeting, some agreements related to beam correspondence (BC) have been reached as shown below.
· For the definition of beam correspondence:

· Confirm the previous working assumption of the definition

· Note: this definition/terminology is for convenience of discussion

· The detailed performance conditions are up to RAN4
· Support capability indication of UE beam correspondence related information to TRP

· FFS details including capability definition, case(s) (if any) when the indication is not necessary
In this contribution, based on the previous discussion of beam management and beam correspondence, we discuss the beam correspondence validity at TRP and/or UE. 
2. Discussion
If TRP and UE can utilize beam selection based on the result of DL beam search for UL transmission and reception, it is assumed that the beam correspondence is capable at TRP and UE. According to the discussion of the previous meeting, we know that beam correspondence is a kind of capability based on the hardware, e.g. the antennas and RF chains for transmitting and receiving and the alignments of different chains. And it is possible to simplify the process of uplink and downlink beam management by beam correspondence.

TRP should know the beam correspondence validities at both TRP and UE, since the TRP determines whether UL beam management procedures are required. Therefore, UE should report its beam correspondence validity to TRP. This reporting operation can be a part of UE capability reporting to TRP, so that TRP can determine subsequent operations according to the results of the UE report.

When beam correspondence is fulfilled at both the TRP and the UE sides, TRP and UE can utilize beam information obtained in DL beam management for UL transmission and reception, therefore uplink beam management procedures may not be required. 
However, there are many factors may influence the beam correspondence, for example, UL and DL for a UE are from different TRPs, interference and UE aging. These factors will affect the beam correspondence validity in the transmission process, and the downlink beam pair may not be suitable for uplink data transmission. Therefore, it is necessary to monitor the validity of the beam correspondence in the uplink and downlink transmission process, and process some adjustments or refinements to the uplink beam pair links when the system performance is decreasing.
2.1 TRP monitoring uplink beam quality
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. By monitoring the performance of uplink transmission, it can be determined whether the beam correspondence is validity. If the uplink transmission has high performance, the downlink beam pair is considered to be suitable for uplink transmission, that is, the beam correspondence is still applicable. Otherwise, the downlink beam pair is not suitable for uplink transmission, in other words, the beam correspondence becomes invalid. The following describes the operation to detect uplink transmission performance.
TRP can monitor degradation of beam quality through measurements of UL reference signal. It can monitor link quality and detect the beam quality degradation via RSRP/CQI. On the one hand, it is considered that the current beam is not suitable for uplink transmission when the beam quality falls lower than a predefined threshold which is the lowest tolerable value of the beam quality in data transmission. On the other hand, the effectiveness of the current beam can be determined by a reduction in beam quality. When the quality of current beam decreases rapidly, it is necessary to adjust the beam used for uplink transmission.
Proposal 1: Some mechanisms to detect the beam correspondence validity should be supported, e.g. a certain threshold or difference value of beam quality.
2.2 TRP informs UE operation
TRP will monitor the beam quality of uplink transmission. When the beam quality does not meet the requirements, TRP will inform UE to make some adjustments on the uplink beam. TRP can inform UE that the beam used for UL transmission is not available and indicate UE the operation for beam failure or deterioration. If the UL beam is fail, the UL beam management procedures will be triggered such as U-1, U-2 and U-3. Alternatively, the UE can perform the beam recovery procedure when beam quality becomes worse rapidly.

Compared to the UL beam management procedures, the beam recovery procedure can reduce the target range of beam sweeping as illustrated in Figure 1. The signalling overhead and the time duration for sweeping could be reduced, since the target beams of beam recovery procedure are around the current serving beam.
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Figure 1. Beam sweeping in recovery procedure
One possible scheme is configuring 2 bits information in NR-PDCCH to indicate the changes in beam quality and the subsequent operation. The first bit is to indicate the beam quality. The second bit is to indicate the operation of UE, i.e., 1 indicates that UE should trigger the UL beam management procedures, and the 0 indicates that UE can perform the beam recovery process.

Proposal 2: TRP can inform the UE beam quality changes and subsequent operation when the beam correspondence invalidity has been detected.
3. Conclusion

In this contribution, we discuss the detailed operation of beam correspondence validity at TRP and/or UE. The following proposals can be summarized. 
Proposal 1: Some mechanisms to detect the beam correspondence validity should be supported, e.g. a certain threshold or difference value of beam quality.
Proposal 2: TRP can inform the UE beam quality changes and subsequent operation when the beam correspondence invalidity has been detected.
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