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Motivation

In order to detect the beam failure, NW may configure a set  of periodic CSI-RS resource for UE to monitor the radio quality of the corresponding beams. However, the current parameter names of this configuration are different in the current TS 38.331 [1] and TS 38.213[2]. To ensure the consistency between different specs, we suggest to change Beam-Failure-Detection-RS-ResourceConfig to failureDetectionResources in TS 38.213. There are also some other RRC parameters suffering the same problem. We list all of them in the following suggestion.

Suggestion 1: In Section 6 of TS 38.213, change higher layer parameters to ensure the consistency of TS 38.331 and TS 38.213.
· Change Beam-Failure-Detection-RS-ResourceConfig to failureDetectionResources. 
· Change Candidate-Beam-RS-List to candidateBeamRSList
· Change Beam-failure-candidate-beam-threshold to candidateBeamThreshold
· Change Pc_SS to powerControlOffsetSS
· Change Beam-failure-Recovery-Response-CORESET to recoveryControlResourceSetId
· Change search-space-config to recoverySearchSpaceId
· Change RLM-IS-OOS-thresholdConfig to rlmInSyncOutOfSyncThreshold



If NW does not configure the set  by higher layer parameter, UE can determine the set  to include SS/PBCH block indexes and periodic CSI-RS resource configuration indexes with same values as the RS indexes in the RS sets indicated by the TCI states for respective control resource sets that the UE is configured for monitoring PDCCH. For a CORESET, NW may configure one or more TCI states by higher layer parameter TCI-StatesPDCCH. Thus there are two cases:
· Case 1: If only one TCI state is configured, then UE will use this TCI state for PDCCH monitoring. 
· Case 2: If there are more than one TCI states are configured, UE will use the activated one of them for PDCCH monitoring, rather than using all of them.  
For Case 2, if UE will detect the radio link quality of the PDCCH, it should only detect the RS which is used for the QCL assumption of PDCCH reception, and it does not need to monitor all the configured RSs which are configured for potential QCL assumption of PDCCH reception. Thus we have the following suggestion to amend the potential ambiguity in TS 38.213



Suggestion 2: In Section 6 of TS 38.213, correct the determination of  so that only the RS(s) which is used for QCL assumption of PDCCH monitoring is included in 

The value of higher layer parameter RLM-IS-OOS-thresholdConfig may be 0 or 1, and the default value is 0 [2]. 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 [3]:
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

In RAN1 NR AdHoc meeting in Vancouver [4], more periodicities (e.g, 4, 8, 16, 32, 64 slots) were introduced to support flexible frame structure as follows:
Agreement:
· Introduce additional periodicities of {4,8,16,32,64} slots and the corresponding slot offsets to at least the following periodic/semi-persistent RS:
· CSI-RS (includes ZP-CSI-RS and NZP-CSI-RS)
· SRS


The periodicity of beam failure instance reporting to MAC layer is determined by the maximum between the shortest periodicity of periodic CSI-RS configurations or SS/PBCH blocks in the set  and X. One candidate value of X is to reuse the corresponding value used for RLM, which is 10ms. Thus the periodicity of beam failure instance reporting may not be a multiple of the counterpart of CSI-RS.  As a result, it is possible that UE cannot align the radio link access and beam failure instance reporting in the same slot.

Suggestion 4: In Section 6 of TS 38.213, remove the restriction that PHY should report beam failure instance in these slots where the radio link quality according to the set   is assessed 




Another remaining issue is how to decide the new beam index  which is indicated by the beam failure recovery request transmission. According to the current RAN1 agreement, PHY will report the potential new beams to MAC layers. Thus it is reasonable that MAC layer will determine the new beam index  based on PHY reporting. In RAN1 specification (TS38.213), it is sufficient to refer to TS38.321 and does not need to specify how to determine.


Suggestion 5: In Section 6 of TS 38.213, regarding the determination of , it is sufficient for TS38.213 to refer to TS38.211


Regarding the candidate new beam identification, the descriptions are scattered in different paragraphs. Moreover, the sentence “Upon request from higher layers, the UE shall provide to higher layers the periodic CSI-RS configuration indexes and/or SS/PBCH block indexes from the set  and the corresponding L1-RSRP measurements that are larger than or equal to Qin,LR.” is not correct since the corresponding threshold should be adjusted for the CSI-RS according the power offset and Qin,LR

Suggestion 6: In Section 6 of TS 38.213, fix the description regarding the candidate new beam identification.

Text proposal
Based on the above discussion, we make the following text proposal to capture the suggestions for Section 6 of TS 38.213

/******************** Start of Text Proposal for Section 6 of TS 38.213*********************/
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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 failureDetectionResources and with a set  of CSI-RS resource configuration indexes and/or SS/PBCH block indexes by higher layer parameter Candidate-Beam-RS-List candidateBeamRSList for radio link quality measurements on the serving cell. If the UE is not provided with higher layer parameter Beam-Failure-Detection-RS-ResourceConfig failureDetectionResources, the UE determines the set  to include SS/PBCH block indexes and periodic CSI-RS resource configuration indexes with same values as the RS indexes in the RS sets indicated by the TCI states for respective control resource sets that are used by the UE the UE is configured for monitoring PDCCH. The UE expects single port RS in the set .    



The thresholds Qout,LR and Qin,LR correspond to the default OOS threshold value of higher layer parameter RLM-IS-OOS-thresholdConfig rlmInSyncOutOfSyncThreshold and Beam-failure-candidate-beam-thresholdcandidateBeamThreshold, respectively. 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]. 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 Qin,LR threshold to the L1-RSRP SS/PBCH blocks. The UE applies the Qin,LR threshold to the L1-RSRP for the CSI-RS resource after scaling a respective CSI-RS reception 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. The physical layer informs the higher layers when the radio link quality is worse than the threshold Qout,LR with a periodicity determined by the maximum between the shortest periodicity of periodic CSI-RS configurations or SS/PBCH blocks in the set  and X.  


Upon request from higher layers, the UE shall provide to higher layers the periodic CSI-RS configuration indexes and/or SS/PBCH block indexes from the set  and the corresponding L1-RSRP measurements that are larger than or equal to the corresponding thresholds Qin,LR. The UE applies the Qin,LR threshold to the L1-RSRP SS/PBCH blocks. The UE applies the Qin,LR threshold to the L1-RSRP for the CSI-RS resource after scaling a respective CSI-RS reception power with a value provided by higher layer parameter powerControlOffsetSS.





A UE is configured with one control resource set by higher layer parameter Beam-failure-Recovery-Response-CORESETrecoveryControlResourceSetId and with an associated search space provided by higher layer parameter search-space-configrecoverySearchSpaceId, as described in subcaluse 10.1, for monitoring PDCCH in the control resource set. 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. For PRACH transmission in slot  and according to antenna port quasi co-location parameters associated with periodic CSI-RS configuration or SS/PBCH block with index [11, TS38.321], the UE monitors PDCCH for detection of a DCI format with CRC scrambled by C-RNTI starting from slot  within a window configured by higher layer parameter Beam-failure-recovery-request-window, and . For PDSCH reception, the UE assumes the same antenna port quasi-collocation parameters as for monitoring PDCCH until the UE receives by higher layers an activation for a TCI state or a parameter TCI-StatesPDCCH. The UE determines the index  based on TBD.

/******************** End of Text Proposal for Section 6 of TS 38.213*********************/
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