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1 [bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
In this contribution, we discuss some issues related to beam failure recovery in 38.213.
2 Discussion
For beam failure detection, a UE is RRC configured with a set of RSs for monitoring the link quality of a set of PDCCH with hypothetical PDCCH BLER:

RAN1#88
Agreements:
· Beam failure event occurs when the quality of beam pair link(s) of an associated control channel falls low enough (e.g. comparison with a threshold, time-out of an associated timer). Mechanism to recover from beam failure is triggered when beam failure occurs

A PDCCH can be RRC configured as QCL with respect to either SSB or CSI-RS:
RAN1#90 
Agreements:
· In RRC CONNECTED mode, 
· RRC only or RRC+ MAC CE signaling is used to indicate QCL relation (at least w.r.t spatial RX parameters) between DMRS port(s) of UE-specific PDCCH and either SS Block or P/SP CSI-RS resource(s)

For beam failure monitoring purpose, UE may to be configured a set of RS which can be either SSB only, CSI-RS only, or CSI-RS + SSB. 

For beam recovery candidate beam identification, UE may be configured with a set of RS that can be SSB only, CSI-RS only, or CSI-RS + SSB. 

NR#Ad hoc 3
Agreement:
1. For new candidate beam identification purpose
0. In CSI-RS only case, a direct association is configured between only CSI-RS resources and dedicated PRACH resources
0. In SS block only case, a direct association is configured between only SS block resources and dedicated PRACH resources
0. In CSI-RS + SS block case (if supported), an association is configured between resources of CSI-RS/SSB and dedicated PRACH resources
2. CSI-RS and SSB can be associated with the same dedicated resource through QCL association


In 38.213 Section 6 “Link reconfiguration procedures”, the related text is as follows: 
****************************************************



A UE can be configured, for a serving cell, with a set  of periodic CSI-RS resource configuration indexes by higher layer parameter Beam-Failure-Detection-RS-ResourceConfig and with a set  of CSI-RS resource configuration indexes and/or SS/PBCH block indexes by higher layer parameter Candidate-Beam-RS-List for radio link quality measurements on the serving cell. If the UE is not provided with higher layer parameter Beam-Failure-Detection-RS-ResourceConfig, the UE determines  to include SS/PBCH blocks and periodic CSI-RS configurations with same values for higher layer parameter TCI-StatesPDCCH as for control resource sets that the UE is configured for monitoring PDCCH as described in Subclause 10.1. 
****************************************************


Based on the agreements of RAN1#90 meeting, the set  may include periodic CSI-RS or SSB or both, not only “periodic CSI-RS resource configuration indexes by higher layer parameter Beam-Failure- Detection-RS-ResourceConfig”. 


The metric for detecting beam failure is based on hypothetical BLER. This threshold is Qout, LR in 38.213. The metric for selecting candidate beam is L1-RSRP. This threshold is designated as Qin, LR in 38.213. A single number is configured respectively. When both SSB and CSI-RS are configured as candidate beams in set , SSB and CSI-RS may not have the same transmission power. This power offset is reflected in the parameter Pc_SS configured for each CSI-RS resource.  In order to apply the single threshold Qin, LR  to both SSB and CSI-RS and to provide consistency measurement results, the power offset Pc_SS need to be considered when  Qin, LR  is applied to SSB and to CSI-RS. 

The proposed text changes are given in the Annex. 
 
3 Conclusion
We identified some issues regarding beam failure recovery and proposed fix in the text of 38.213.  

4 Annex: proposed text change to 38.213
[bookmark: _Ref500595654][bookmark: _Toc501387522]6	Link reconfiguration procedures



A UE can be configured, for a serving cell, with a set  of periodic CSI-RS resource configuration indexes and/or SS/PBCH block indexes by higher layer parameter Beam-Failure-Detection-RS-ResourceConfig and with a set  of CSI-RS resource configuration indexes and/or SS/PBCH block indexes by higher layer parameter Candidate-Beam-RS-List for radio link quality measurements on the serving cell. If the UE is not provided with higher layer parameter Beam-Failure-Detection-RS-ResourceConfig, the UE determines  to include SS/PBCH blocks and periodic CSI-RS configurations with same values for higher layer parameter TCI-StatesPDCCH as for control resource sets that the UE is configured for monitoring PDCCH as described in Subclause 10.1. 




The physical layer in the UE shall assess the radio link quality according to the set  of resource configurations against the threshold Qout,LR [10, TS 38.133]. The threshold Qout,LR and Qin,LR corresponds to the default value of higher layer parameter RLM-IS-OOS-thresholdConfig and Beam-failure-candidate-beam-threshold, respectively. For the set , the UE shall assess the radio link quality only according to periodic CSI-RS resource configurations or SS/PBCH blocks that are quasi co-located, as described in [6, TS 38.214], with the DM-RS of PDCCH receptions DM-RS monitored by the UE. The UE applies the configured Qin,LR threshold for the periodic CSI-RS resource configurations in the set . The UE applies the Qout,LR Qin,LR threshold for SS/PBCH blocks in the set  after scaling a SS/PBCH block transmission power with a value provided by higher layer parameter Pc_SS. 


The physical layer in the UE shall, in slots where the radio link quality according to the set  is assessed, provide an indication to higher layers when the radio link quality for all corresponding resource configurations in the set  that the UE uses to assess the radio link quality is worse than the threshold Qout,LR in Beam-Failure-Instance-MaxCount consecutive instances.  


The UE shall provide to higher layers information identifying a periodic CSI-RS configuration index or SS/PBCH block index  from the set . 


A UE is configured with one control resource set by higher layer parameter Beam-failure-Recovery-Response-CORESET. The UE may receive from higher layers, by parameter Beam-failure-recovery-request-RACH-Resource, a configuration for a PRACH transmission as described in Subclause 8.1. After 4 slots from the slot of the PRACH transmission, the UE monitors PDCCH for a DCI format with CRC scrambled by C-RNTI, within a window configured by higher layer parameter Beam-failure-recovery-request-window, and receives PDSCH according to an antenna port quasi co-location associated with periodic CSI-RS configuration or SS/PBCH block with index  in set , in the control resource set configured by higher layer parameter Beam-failure-Recovery-Response-CORESET. 

5 References
3GPP TR38.213 v200, “Physical layer procedure for control (Release 15)”
[bookmark: _GoBack][bookmark: _Ref485257329]3GPP TR38.212 v200, “Multiplexing and channel coding (Release 15)” 
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