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Motivation

The higher layer parameter TCI-StatesPDCCH includes a list of K TCI-RS-SetConfig [1]. When K>1, the UE cannot determine the QCL assumption for the PDCCH only based on the parameter TCI-StatesPDCCH. In this case, some of the K TCI-RS-SetConfig will be activated for the UE by MAC CE signaling. Based on this background, the current description in Section 6 of TS 38.213 [2] is not accurate since the SS/PBCH blocks and periodic CSI-RS resources in are QCLed with some of the K TCI-RS-SetConfig, rather than all K TCI-RS-SetConfig. 


Suggestion 1: In Section 6 of TS 38.213, in order to simplify the description, remove the higher layer parameter TCI-StatesPDCCH and state that the DM-RS of PDCCH monitored by the UE is QCLed with SS/PBCH blocks and/or periodic CSI-RS resources in  

In the current Section 6 of TS 38.213, the QCL assumption is used without any specific QCL parameters. In the TS 38.214, several QCL types have been defined [3]. Thus we need to specify the detailed QCL parameters for QCL assumption. 

Suggestion 2: In Section 6 of TS 38.213, specify the detailed QCL parameters for QCL assumption 

The value of higher layer parameter RLM-IS-OOS-thresholdConfig may be 0 or 1, and the default value is 0 [1]. However, the default value of 0 is corresponding to a pair of IS/OOS threshold value rather than single threshold value. For the beam failure detection, the threshold Qout,LR reuses the default BLER threshold for RLM out-of-sync declaration according to the following agreement [4]:
Agreement
· The BLER used for beam failure recovery reuses RLM default BLER threshold for RLM out-of-sync declaration


Thus we need to fix threshold Qout,LR to be corresponding a value rather than a pair of threshold values.

Suggestion 3: In Section 6 of TS 38.213, correct the threshold Qout,LR to be the default BLER threshold for RLM out-of-sync declaration

The threshold Qout,LR is a BLER threshold. In RAN1 meetings, there have no agreements to adjust such BLER threshold based on the transmit power of the SS/PBCH blocks or CSI-RS resources. Thus the same BLER threshold should apply for both SS/PBCH blocks and CSI-RS resources.

Suggestion 4: In Section 6 of TS 38.213, the same BLER threshold Qout,LR should apply for both SS/PBCH blocks and CSI-RS resources

To detect the beam failure, UE should measure the radio link quality and will declare beam failure if N consecutive measurement results are worse than the threshold Qout,LR. In the current version of TS 38.213, such UE behavior is missing.

Suggestion 5: In Section 6 of TS 38.213, specify the UE behavior of beam failure declaration

In RAN1#91 meeting, there was an agreement regarding the new candidate beam detection as follows:
Agreement: 
The measurement metric for candidate beam selection is L1-RSRP
· An RRC parameter is introduced to configure the threshold value for L1-RSRP based on CSI-RS
· Another threshold can be implicitly derived for L1-RSRP based on SSB


According to the agreement, there are three different things should be captured in the specification:
· The measurement metric is L1-RSRP
· An RCC parameter will configure the threshold X for CSI-RS based new beam identification
· SSB based new beam identification uses a threshold which is derived from X
In the current version of TS 38.213, the above three points are still missing. We propose to specify these points to complete the beam failure recovery procedure.

Suggestion 6: In Section 6 of TS 38.213, capture the three above-mentioned points for the beam failure recovery procedure in the specification.

Network should configure UE some dedicated PRACH resources/sequences which are associated with the potential candidate beams. When UE identifies a new candidate beam, it should transit a PRACH associated with this identified new beam. Upon repletion of the PRACH, network will know which beam is the new beam identified by UE since the PRACH resource/sequence is dedicated. It is the key enabler of beam failure recovery procedure and should be captured in the specification.

Suggestion 7: In Section 6 of TS 38.213, specify the association of PRACH transmission and the identified new candidate beam.

In the email discussion after RAN1#91 meeting, there are some agreements regarding the UE behavior after the success of beam failure recovery
 Agreements: Upon receiving gNB response for beam failure recovery request transmission, UE shall
· UE shall monitor CORESET-BFR for dedicated PDCCH reception until one of the following conditions is met: 
· Reconfigured by gNB to another CORESET for receiving dedicated PDCCH and activated by MAC-CE a TCI state if the configured CORESET has K>1 configured TCI states 
· FFS: if a default TCI state can be assumed for PDCCH after reconfiguration without MAC-CE activation
· Re-indicated by gNB to another TCI state(s) by MAC-CE of CORESET(s) before beam failure
· Until the reconfiguration/activation/re-indication of TCI state(s) for PDCCH, UE shall assume DMRS of PDSCH is spatial QCL’ed  with DL RS of the UE-identified candidate beam in the beam failure recovery request
· After the reconfiguration/activation/re-indication of TCI state(s) for PDCCH, UE is not expected to receive a DCI in CORESET-BFR.
· Note: this applies to same carrier case.


In the current version of TS 38.213, there is nothing about the success of beam failure recovery or the UE behavior after the beam failure recovery.

Suggestion 8: In Section 6 of TS 38.213, specify the success of beam failure recovery and the subsequent UE behavior.

Text proposal
Based on the discussion, we make the following text proposal to capture the above-mentioned suggestions and some minor corrections for Section 6 of TS 38.213

/******************** Start of Text Proposal for Section 6 of TS 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 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/or periodic CSI-RS resources configurations with same values for higher layer parameter TCI-StatesPDCCH as with which the DM-RS of PDCCH monitored by the UE is quasi co-located with respect to delay spread, Doppler spread, Doppler shift, average delay, and spatial Rx parameters.  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 corresponds to the OOS threshold indicated by 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 Qout,LR threshold for the periodic CSI-RS resource configurationsand/or SS/PBCH blocks. The UE applies the Qout,LR threshold for SS/PBCH blocks 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.for the consecutive N measurement results where N is configure by higher layer paramenter NrOfBeamFailureInstance. 
The UE shall provide to higher layers information identifying 
· 

a periodic CSI-RS configuration resource index or SS/PBCH block index  from the set , whose corresponding L1-RSRP is better than the threshold Qcandidate,LR configured by higher layer parameter Beam-failure-candidate-beam-threshold  . 
· 

or a SS/PBCH block index  from the set , whose corresponding L1-RSRP is better than the threshold of Qcandidate,LR divided by the value of higher layer parameter Pc_SS.





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.UE transmits the preamble associated with the periodic CSI-RS resource or SS/PBCH block  according to the PRACH configuration. 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. The DM-RS ports of the monitored PDCCH and the corresponding PDSCH is quasi co-located with the periodic CSI-RS resource or SS/PBCH block  from the set  with respect to delay spread, Doppler spread, Doppler shift, average delay, and spatial Rx parameters.

Upon reception of a DCI format with CRC scrambled by C-RNTI, within a window configured by higher layer parameter Beam-failure-recovery-request-window, the UE should continue monitoring PDCCH in the control resource set configured by higher layer parameter Beam-failure-Recovery-Response-CORESET and assume the DM-RS ports of the PDCCH and the corresponding PDSCH are quasi co-located with  the periodic CSI-RS resource or SS/PBCH block  with respect to delay spread, Doppler spread, Doppler shift, average delay, and spatial Rx parameters until the UE receives an indication of an antenna port quasi co-location for a reception of a DCI format with CRC scrambled by C-RNTI  in any other control resource set. 
/******************** End of Text Proposal for Section 6 of TS 38.213*********************/
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