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1. Introduction 
In this contribution we look into the fallback beam configuration and radio link failure criteria.
2. Discussion

If a beam assigned to a UE deteriorates too quickly due to beam switching or sudden changes in radio condition, the UE may face radio link failure leading to interruptions in data transmission/reception.  In [1], it is proposed that an alternative beam, i.e. a fallback beam is provided to the UE for such cases so that the UE can fallback to this alternative beam if the main beam fails.
UE forms a set of fallback beams where a fallback beam is a beam that has a radio quality (e.g. SNR) that is above a predetermined (e.g. configured) absolute or relative (to the serving beam) threshold.
For example in Figure 1, the UE can “see” 3 beams, namely D3 from TRP#1 and D2 & D3 from TRP#2, i.e. these 3 beams’ radio quality exceeds a predetermined threshold and therefore they are in a set of fallback beams, the fallback beam set is either configured by the network based on the reported beam radio quality measurements, or selected by the UE based on measurements.  The eNB will use one or more of its beams to serve the UE (the serving beam can also be part of the fallback beam set) and will fallback to one or more fallback beams if the serving beam or beams fail.

[image: image1.png]



Figure 1: Set of candidate beams
We think network based control is better for configuring fallback beam set. Network provides a set of beams as fallback beams and this set will also include the serving beam. Any mobility between these beams is handled at L1/L2 and RRC signalling is not involved in switching between serving/fallback beams. 
Proposal 1: Network configures a set of beams as fallback beams (including the serving beam) using RRC signalling. Mobility/switching between fallback beams (including the serving beam) does not involve RRC signalling.
Further we propose RAN2 to discuss if one set of fallback beams is sufficient or multiple of such sets will be required in order to cater for UE mobility and radio conditions.

Proposal 2: RAN2 to discuss the need for configuration of more than one fallback beam sets.
RLF

Figure below shows different phases of radio link failure in LTE (36.300)
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If switching between different fallback beams is handled at layer 1/2 and only configuration of fallback beam set is provided by RRC, then above model of LTE RLF can be used for NR as well. Switching between different beams including fallback beams is handled during the red marked radio problem detection period and also include T1 period to recover using fallback beams i.e. physical layer will send out of sync indication including the problem related to fallback beams as well. This simplified RLF procedure will allow the reuse of other features like e.g. rlf-report as much as possible and may require simple enhancements like including beam related information only. However, this can be discussed later. We therefore propose that:
Proposal 3: Fallback beams related information should be transparent to Layer 3 Radio link failure procedure. 
3. Conclusion
We propose RAN2 to discuss and agree on following proposals:

Proposal 1: Network configures a set of beams as fallback beams (including the serving beam) using RRC signalling. Mobility/switching between fallback beams (including the serving beam) does not involve RRC signalling.
Proposal 2: RAN2 to discuss the need for configuration of more than one fallback beam sets.

Proposal 3: Fallback beams related information should be transparent to Layer 3 Radio link failure procedure.
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