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1. Introduction
In RAN4#88bis the test cases for Beam Failure Detection and Link Recovery were discussed. In this contribution we present our views on defining combined test cases for beam failure detection and link recovery.  
2. Discussion
Beam failure detection (BFD) and link recovery are defined as part of beam management procedures for the UE to detect if the configured beams are not suitable for reception and to find a suitable candidate beam for recovery. When UE detects beam failure, it doesn’t signal anything to the network or stop uplink transmission. This makes it complicated to define tests and verify BFD operation. However, we could define test cases such that BFD and link recovery are tested and verified together. 




Figure 1: Test set-up for Link Recovery test
The proposed test set up is as follows:
The resources configured are:
1 resource for q0 for BFD (BFD-RS) also configured for L1-RSRP reporting
2 resources for q1 for CBD (CBD-RS1, CBD-RS2)
1 RLM-RS at high SNR throughout the test such that out-of-sync is not triggered (RLM-RS) also configured for L1-RSRP reporting

The SNR for BFD-RS is varied as shown in the figure. The UE detects beam failure after point B in period T2. The uplink transmission for configured CSI report or L1-RSRP for BFD-RS and RLM-RS continues. 
The UE starts Beam failure recovery in T3, but CBD-RS1 and CBD-RS2 are at very low SNR level. After [TBS] ms after point C the UE is able to make L1-RSRP measurements for CBD-RS1 and CBD-RS2. 
The SNR for q1 resources are set at point C at SNR4 and SNR5 such that the CBD-RS1 power level is > Qin,LR and that of CBD-RS2 is < Qin,LR. Also the delta between SNR4 and SNR5 is > 2*CBD-Accuracy. Where CBD-Accuracy is the accuracy requirement defined for CBD. The CBD requirements are defined at -3dB side condition, so SNR4 can be set at -3dB. Since the threshold Qin,LR  is based on RSRP, there needs to be a way to ensure that the threshold is set such that it is higher than SNR4+CBD-Accuracy. With the power levels SNR4 and SNR5 set in such a way, the UE shall detect CBD-RS1 as the suitable resource for BFR and initiate BFR procedure. Within point D in T4 the UE sends a RACH preamble on beam associated with CDB-RS1.
This set up verifies beam failure detection and link recovery and CBD accuracy requirement. 
Proposal #1: Define link recovery test case to test Beam Failure Detection, Candidate Beam Detection and verify L1-RSRP measurement for Candidate Beam Detection in one test.
3. Conclusion
In this paper we present a way to define link recovery test so as to verify link recovery procedure and CBD measurement accuracy in one test.
Proposal #1: Define link recovery test case to test Beam Failure Detection, Candidate Beam Detection and verify L1-RSRP measurement for Candidate Beam Detection in one test.
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