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1 Introduction

In previous meetings, some agreements have been reached for the basic beam recovery mechanism. Yet, it is also quite important to consideration some enhancements to reduce the beam failure probability. Such mechanism will be provided in the proposal.
In RAN1 NR AH#3, as for the beam recovery mechanism, the following agreements have been reached [1],
Agreements: 
• A beam recovery request can be transmitted if the number of consecutive detected beam failure instance exceeds a configured maximum number

· (Working assumption) If hypothetical PDCCH BLER is above a threshold, it is counted as beam failure instance

· Note: Beam failure is determined when all serving beams fail

· The candidate beam can be identified when metric X of candidate beam is higher than a threshold

· FFS: metric X

· 1 or 2 threshold values are introduced

· If 2 thresholds are introduced, one is for SSB and the other is for CSI-RS

· One of the following alternatives will be down-selected in RAN1#91

· Alt-1: Fixed value

· Alt-2: Configurable value by RRC signaling

· RAN2 should specify the RRC signaling to configuration of the threshold

· Note: for beam failure detection, the UE should aware the transmission power offset between CSI-RS and DMRS of PDCCH

· FFS other details.

The CSI framework is related to the analog and digital beam selection in NR, in this contribution, we discuss the related issues to reduce the beam failure probability. 
2 Discontinuous beam recovery mechanism
As we know, the angular coverage of beam sweeping and the time sensitive of beam sweeping is a pair of contradiction in the beam sweeping. 
On one hand, especially in the high mobility scenario, when the UE is moving fast, if the gNB scans the full angular for beam sweeping and then finds out the “best” beam, such “best” beam tends to be outdated with high probability due to the UE mobility. Yet, if gNB just scan a few candidate beams, a lower updating of the candidate beam group (due to the high mobility) will lead to the beam failure.
On the other hand, for a UE with low mobility, it would waste a lot of time for beam sweeping since the best beams would always be several fixed beams since the UE just moves nearby. In such condition, to sweep a small group of candidate beams is a better choice. Yet, a proper updating of the group is also in need to avoid the beam failure. 
To solve such problem, we propose the following high efficient beam sweeping mechanism to reduce the beam failure. 
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Fig. 1 A typical example of the continuous beam recovery mechanism. The white beams denote the candidate beams to be swept. The blue beams are the current beams performing the beam sweeping..
As is shown in Fig. 1, in a long period, the gNB would perform two kinds of beam sweeping based on different angular coverage. Definitely, at the beginning of the long period T1, gNB performs the full (or large) angular beam sweeping to select a small group of candidate beams for further accurate beam sweeping. Then, in the following periods of beam sweeping, gNB would just find the best the beam for communication in the group of the candidate beams every time of T2 known as the small angular beam sweeping. It should be noted that, in the small angular beam sweeping, the group of candidate beams would be updated based on the current state of the beams. For example, when beam #1, #2, #3, #4 is covered in the group of candidate beams, and the gNB finds that the strength of beam #1, #2, #3, #4 is increasing one by one, then gNB would sweeping the beam near beam #4, i.e., beam #5. If the strength of beam #5 is really larger than that of beam #1, the group of candidate beams would be updated as #2, #3, #4, #5. Then in a long period of T1, the group of candidate beams would be updated again based on the full (or large) angular beam sweeping.
As for the quality metric for beam monitoring, there are two approaches proposed by various companies:
Alt.1: L1-RSRP 

Alt.2: BLER or hypothetical performance of NR-PDCCH
As for the beam management procedures, L1-RSRP is generally used for beam measurement, selection and reporting. It means that, the L1-RSRP measurement result could be used to choose a strongest beam. Yet, a better group of candidate beams for beam sweeping should not only consider the single beam strength but also the inter-beam interference. As for Alt.2, the hypothetical performance of NR-PDCCH is not only related to the signal strength, but also reflect the interference, which would provide more information for updating the group of candidate beams for beam sweeping.
Based on above discussion, we have the following proposal:
Proposal 1: A discontinuous beam recovery mechanism based on long period full angular beam sweeping and short period small angular beam sweeping should be supported.
3 Conclusions

The observation and proposal are as follows:
Proposal 1: A discontinuous beam recovery mechanism based on long period full angular beam sweeping and short period small angular beam sweeping should be supported.
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