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1 Introduction

In RAN1 #89 meeting, regarding the beam recovery, following agreement was made [1].

Agreements:
· To receive gNB response for beam failure recovery request, a UE monitors NR PDCCH with the assumption that the corresponding PDCCH DM-RS is spatial QCL’ed with RS of the UE-identified candidate beam(s)
· FFS whether the candidate beam(s) is identified from a preconfigured set or not
· Detection of a gNB’s response for beam failure recovery request during a time window is supported

· FFS the time window is configured or pre-determined

· FFS the number of monitoring occasions within the time window

· FFS the size/location of the time window

· If there is no response detected within the window, the UE may perform re-tx of the request

· FFS details

· If not detected after a certain number of transmission(s), UE notifies higher layer entities

· FFS the number of transmission(s) or possibly further in combination with or solely determined by a timer 

In this contribution, we consider a configuration aspect for the beam recovery sweeping and its beam report.
2 Discussion

The beam recovery whole procedures can be divided into 3 phase as shown below.
· Phase 1: UE detects a failure based on PDCCH/beam quality.

· Phase 2: UE inform a necessity of beam recovery to the network using PRACH/other beam/CC

· Phase 3: The network perform the beam recovery sweeping procedure to obtain new beam link between the network and UE. 

In this document, we focus on phase 3 aspect.After the network detects a request of the beam recovery from UE, the network needs to immediately configure time/frequency resource for both the beam recovery sweeping and associated UE report. If the beam recovery procedure (Phase 3) takes a lot of time, such situation is fatal especially for URLLC use case.
Proposal 1: RAN1 should consider a latency reduction of the beam recovery sweeping procedure.
The beam group consists of multiple beams for the beam sweeping. Figure 1 shows one beam group and one beam report associated with the beam group. Before starting the beam recovery sweeping, the network configures both beam group for the beam recovery sweeping and its beam report. There is only one report occasion after the beam recovery sweeping. When the beam group transmission takes a lot of time, quick recovery cannot be realized. Figure 2 shows that the beam group in figure 1 is split into two parts. There are two beam report opportunities with two beam group. It can reduce latency to inform suitable new beam ID to the network. Figure 3 shows a configuration of two reports associated with one beam group, which also can realize latency reduction.Figure2 has small spec impact. Because there are two beam groups and associated two beam reports. In this figure 2 case, at least, one configuration for the two beam group and associated beam report should be supported to reduce the latency.
Proposal 2: RAN1 should support multiple beam report opportunities for the beam recovery sweeping procedure. 
In the multiple beam report opportunities, when the network find a suitable beam, subsequent beam recovery sweeping and its report can be skipped to reduce signal overhead. The network should indicate to UE to ignore the configuration of subsequent beam recovery sweeping and its report configuration.

Proposal 3: RAN1 should support network indication to UE to ignore the configuration of subsequent beam recovery sweeping and its report.
In this document, we discuss about signaling procedure during the beam recovery. We assume we can use backup beam to transmit such signal exchange between the network and UE here.
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Figure 1 one beam report opportunity
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Figure 2 two beam report opportunities with two beam group
[image: image3.emf]Resource 

configuration

Part 1 of

Beam goup1

Beam 

report

time

Beam 

report

Part 2 of 

Beam group1

Resource configuration


Figure 3 two beam report opportunities for one beam group
3. 
Conclusions
In this contribution, the following proposals are made:
Proposal 1: RAN1 should consider a latency reduction of the beam recovery sweeping procedure.
Proposal 2: RAN1 should support multiple beam report opportunities for the beam recovery sweeping procedure. 
Proposal 3: RAN1 should support network indication to UE to ignore the configuration of subsequent beam recovery sweeping and its report.
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