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In this contribution, we discuss the remaining issues for beam management and beam failure recovery configuration.
Remaining issues on beam management
Text proposal #1
Per BWP per CC, UE is configured with a list of TCI states via RRC configuration. Then, per BWP per CC, up to 8 TCI states are activated by MAC-CE, which establishes a mapping between TCI states and 3-bit TCI field in DCI. For cross-carrier scheduling, PDCCH on CC#1 schedules PDSCH on CC#2, where the DCI contains a 3-bit TCI filed, and there are ambiguities on which TCI states this TCI field refers to as CC#1 and CC#2 can have different mapping relations. To resolve this ambiguity, we have the following text proposal:
-------------------------------------------Start of Text Proposal TS38.214 Section 5.1.5-----------------------------------------
< Unchanged parts are omitted >
[bookmark: _Hlk500953403]The UE receives an activation command [10, TS 38.321] used to map up to 8 TCI states to the codepoints of the DCI field 'Transmission Configuration Indication' per bandwidth part for each serving cell.. When the HARQ-ACK corresponding to the PDSCH carrying the activation command is transmitted in slot n, the indicated mapping between TCI states and codepoints of the DCI field 'Transmission Configuration Indication' should be applied starting from slot+1. After a UE receives higher layer configuration of TCI states and before reception of the activation command, the UE may assume that the antenna ports of one DM-RS port group of PDSCH of a serving cell are quasi co-located with the SS/PBCH block determined in the initial access procedure with respect to ’QCL-TypeA’, and when applicable, also with respect to‘QCL-TypeD’. 
If a UE is configured with the higher layer parameter tci-PresentInDCI that is set as 'enabled' for the CORESET scheduling the PDSCH, the UE assumes that the TCI field is present in the DCI format 1_1 of the PDCCH transmitted on the CORESET. If tci-PresentInDCI is not configured for the CORESET scheduling the PDSCH or the PDSCH is scheduled by a DCI format 1_0, for determining PDSCH antenna port quasi co-location, the UE assumes that the TCI state for the PDSCH is identical to the TCI state applied for the CORESET used for the PDCCH transmission. 
[bookmark: _Hlk497994280]If the tci-PresentInDCI is set as 'enabled', when the PDSCH is scheduled by DCI format 1_1, the UE shall use the TCI-State according to the value of the 'Transmission Configuration Indication' field in the detected PDCCH with DCI for determining PDSCH antenna port quasi co-location. If the ‘Carrier indicator’ field and ‘Bandwidth part indicator’ field are present in DCI, the mapping between TCI states and codepoints of the DCI field 'Transmission Configuration Indication' is indicated by the activation command containing the same Serving cell ID and BWP ID. The UE may assume that the antenna ports of one DM-RS port group of PDSCH of a serving cell are quasi co-located with the RS(s) in the TCI state with respect to the QCL type parameter(s) given by the indicated TCI state if the time offset between the reception of the DL DCI and the corresponding PDSCH is equal to or greater than a threshold Threshold-Sched-Offset, where the threshold is based on reported UE capability [12, TS 38.331]. 
< Unchanged parts are omitted >
-------------------------------------------End of Text Proposal TS38.214 Section 5.1.5-----------------------------------------
Text proposal #2
According to RAN1 agreements and TS 38.331, UE capability reporting has one parameter called ‘maxNumberRxTxBeamSwitchDL’. The possible values are {4, 7, 14} at all SCS. By reporting this capability, UE informs gNB about the supported ‘maximum number of Tx + Rx  beam changes a UE can conduct during a slot across the whole band CC’. How does gNB interpret this UE capability reporting is unclear. It is suggested to capture this agreement in TS38.214 as follows.
-------------------------------------------Start of Text Proposal TS38.214 Section 5.1.5-----------------------------------------
< Unchanged parts are omitted >
UE is not expected to be configured with a number of changes of spatial domain filter within a slot that is larger than the UE capability reported in maxNumberRxTxBeamSwitchDL, 
< Unchanged parts are omitted >
------------------------------------------End of Text Proposal TS8.214 Section 5.1.5------------------------------------------
Text proposal #3
One typo is found in Section 5.1.6.1.1 of TS 38.214 on UE reported ‘ThresholdSched-Offset’, which should be corrected as ‘Threshold-Sched-Offset’ (i.e., to add a hyphen). We then have the following text proposal:
--------------------------------------Start of Text Proposal TS38.214 Section 5.1.6.1.1-----------------------------------------
< Unchanged parts are omitted >
- Periodic CSI-RS resource in one set and aperiodic CSI-RS resources in a second set, with the aperiodic CSI-RS and periodic CSI-RS resource having the same bandwidth (with same RB location)and the aperiodic CSI-RS being 'QCL-Type-A' and 'QCL-TypeD', where applicable, with the periodic CSI-RS resources. The UE does not expect that the scheduling offset between the triggering DCI and the first symbol of the aperiodic CSI-RS resources is smaller than the UE reported Threshold-Sched-OffsetThresholdSched-Offset. The UE shall expect that the periodic CSI-RS resource set and aperiodic CSI-RS resource set are configured with the same number of CSI-RS resources. For the aperiodic CSI-RS resource set if triggered, and if the associated periodic CSI-RS resource set is configured with four periodic CSI-RS resources with two consecutive slots with two periodic CSI-RS resources in each slot, the higher layer parameter aperiodicTriggeringOffset indicates the triggering offset for the first slot for the first two CSI-RS resources in the set.
< Unchanged parts are omitted >
-------------------------------------End of Text Proposal TS38.214 Section 5.1.6.1.1-------------------------------------------

Text proposal #4
It has been agreed in the last meeting that for simultaneous reception, network configuration should ensure spatial QCL for several cases.
Agreement
For the case of CSIRS+PDCCH on the same OFDM symbols where spatial QCL is configured for CSI-RS
1. NW configuration should ensure spatial QCL
a. UE is not expected to be configured with CSI-RS with repetition=ON in the symbols UE is configured to monitor the CORESET
Above agreement applies to both same BWP as well as intra-band CA if spatial QCL is applicable.

Current TS 38.213 has not captured above agreements, which may lead to ambiguous UE behavior if CSI-RS and PDCCH are configured on the same OFDM symbols with different QCL indications. Thus, the following text proposal is suggested.
--------------------------------------Start of Text Proposal TS38.214 Section 5.1.6.1.2-----------------------------------------
< Unchanged parts are omitted >
The UE is not expected to be configured with NZP-CSI-RS-ResourceSet with the higher layer parameter repetition set to 'on' over the symbols during which UE is also configured to monitor the CORESET.
< Unchanged parts are omitted >
-------------------------------------End of Text Proposal TS38.214 Section 5.1.6.1.2------------------------------------------

Remaining issues on beam failure recovery
Text proposal #5
When two RS indices are included in one TCI state, the existing description on which RS is to be included in set [image: ] has deviated from the agreement. To be specific, the selection is done among the two RS indices in one TCI state. The following text proposal is provided to align with the agreement.
-------------------------------------------Start of Text Proposal TS38.213 Section 6--------------------------------------------
< Unchanged parts are omitted >
The UE expects the set [image: ] to include up to two RS indexes and, if there are two RS indexes in a TCI state, the set [image: ] includes only RS indexes with QCL-TypeD configuration for the corresponding TCI states. 
< Unchanged parts are omitted >
-----------------------------------------End of Text Proposal TS38.213 Section 6------------------------------------------------
Text proposal #6
The default PUCCH beam after BFR is undefined. To enable reliable uplink transmission after BFR, e.g. ACK/NACK feedback of PDSCH data that carries MAC-CE activation command or RRC information, the default UL beam for PUCCH after successful BFR should be defined as the same TX beam used in the PRACH transmission for beam failure recovery request. To this end, we have the following text proposal:
-------------------------------------------Start of Text Proposal TS38.213 Section 6--------------------------------------------
< Unchanged parts are omitted >
The UE may receive by higher layer parameter PRACH-ResourceDedicatedBFR, a configuration for 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   provided by higher layers [11, TS 38.321], the UE monitors PDCCH in a search space provided by higher layer parameter recoverySearchSpaceId for detection of a DCI format with CRC scrambled by C-RNTI starting from slot   within a window configured by higher layer parameter BeamFailureRecoveryConfig. For the PDCCH monitoring and for the corresponding PDSCH reception, the UE assumes the same antenna port quasi-collocation parameters with index   until the UE receives by higher layers an activation for a TCI state or any of the parameters TCI-StatesPDCCH-ToAddlist and/or TCI-StatesPDCCH-ToReleaseList. After the UE detects a DCI format with CRC scrambled by C-RNTI in the search space provided by recoverySearchSpaceId, the UE monitors PDCCH candidates in the search space provided by recoverySearchSpaceId until the UE receives a MAC CE activation command for a TCI state or higher layer parameters TCI-StatesPDCCH-ToAddlist and/or TCI-StatesPDCCH-ToReleaseList. After detecting a DCI scrambled by C-RNTI in the search space provided by recoverySearchSpaceId, the UE shall transmit PUCCH with the same spatial domain transmission filter used for the PRACH transmission of link recovery request until the UE receives by higher layers an activation command for PUCCH spatial relation.
< Unchanged parts are omitted >
-----------------------------------------End of Text Proposal TS38.213 Section 6-----------------------------------------

Text proposal #7
Moreover, the RSRP threshold for new beam identification, Qin,LR, is mistakenly deleted and it should be added back. We then have the following text proposal:

--------------------------------------------Start of Text Proposal TS38.213 Section 6--------------------------------------------
< Unchanged parts are omitted >




A UE can be provided, for a serving cell, with a set  of periodic CSI-RS resource configuration indexes by higher layer parameter failureDetectionResources and with a set  of periodic CSI-RS resource configuration indexes and/or SS/PBCH block indexes by higher layer parameter candidateBeamRSList for radio link quality measurements on the serving cell. If the UE is not provided with higher layer parameter 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 the UE uses for monitoring PDCCH. The UE expects the set [image: ] to include up to two RS indexes and, if there are two RS indexes, the set [image: ] includes only RS indexes with QCL-TypeD configuration for the corresponding TCI states. The UE expects single port RS in the set . The thresholds Qout,LR and Qin,LR correspond to the default value of higher layer parameter rlmInSyncOutOfSyncThreshold and to the value provided by higher layer parameter rsrp-ThresholdSSB, respectively. 
-----------------------------------------End of Text Proposal TS38.213 Section 6-----------------------------------------------

Text proposal #8
RAN2 has agreed to explicitly configure subcarrier spacing for beam failure recovery request (BFRQ) [1]. However, if the subcarrier spacing of BFRQ is different from that of normal RACH transmission, one issue that may arise is the guard period for RACH occasion (RO) in flexible symbols may not be sufficient, as illustrated in Figure 1.
[image: ]
Figure 1 Guard period for BFR and PRACH
For example, if the SCS of BFRQ and that of PRACH of initial access are 60 KHz and 120 KHz respectively, the 2 OFDM symbols of 120 KHz guard period for BFRQ are not sufficient and inter-cell interference will be introduced. The same issue exists for FR1. From RAN1 perspective, there are two alternatives to consider:
Alt-1: The SCS(s) of BFRQ and PRACH for initial access are fixed to the same in RAN1 specification.
Alt-2: The SCS(s) of BFRQ and PRACH can be configured to be different, and the guard period for BFRQ RO should be at least as long as that for the PRACH for initial access. 
Since BFRQ is bounded to the length of 137 and is independent of RACH configuration, it cannot inherit the format indicated in RACH-ConfigCommon. In other words, if Alt-1 is adopted, the design in RAN1 will be less forward compatible. Meanwhile, if Alt-2 is adopted, the problem of insufficient guard period will be addressed, reusing the design from initial access procedure. To sum up, Alt-2 is preferred. We then have the following text proposal.
-------------------------------------------- Start of Text Proposal TS38.213 Section 6 -----------------------------------------
< Unchanged parts are omitted >
The UE may receive by higher layer parameter PRACH-ResourceDedicatedBFR, a configuration for PRACH transmission as described in Subclause 8.1. 
If a UE is provided higher layer parameter tdd-UL-DL-ConfigurationCommon, or is also provided higher layer parameter tdd-UL-DL-ConfigurationCommon2, a PRACH occasion in a PRACH slot is valid if 
-	it is within UL symbols, or 
-	it does not precede a SS/PBCH block in the PRACH slot and starts at least[image: ] symbols after a last downlink symbol and at least[image: ] symbols after a last SS/PBCH block transmission symbol. If short sequence is configured for PRACH of initial access, , where  is the numerology for preamble of PRACH for initial access, and  is the numerology for preamble for link recovery. If long sequence is configured for PRACH of initial access, .  is with respect to the preamble subcarrier spacing.
For preamble format B4 [4, TS 38.211], [image: ]. 
< Unchanged parts are omitted >
----------------------------------------- End of Text Proposal TS38.213 Section 6 -------------------------------------------
Text proposal #9
In RAN1#93 meeting, it was agreed that without either dedicated CORESET or search space, contention free PRACH BFR is not performed [2]. 
Agreement:
· (Working Assumption) If either CORESET associated with SearchSpace-BFR or SearchSpace-BFR is not configured, UE assumes contention-free PRACH BFR is not performed. 
· In this case, SearchSpace-0 or CORESET-0 is not used for monitoring contention-free PRACH BFR response.
· If either CORESET associated with SearchSpace-BFR or SearchSpace-BFR is not configured, UE can still perform contention-based PRACH BFR based on configuration.
· Send LS to RAN2

However, in the current version of 38.213 [3], it is stated that contention free PRACH for BFR is triggered by PDCCH order, which has deviated from the agreement. To capture the agreement correctly, a revision is provided as follows:
-------------------------------------------Start of Text Proposal TS 38.213 Section 6--------------------------------------------
< Unchanged parts are omitted >
If the UE is not provided a control resource set for a search space set provided recoverySearchSpaceId or if the UE is not provided recoverySearchSpaceId, the UE does not expect to perform contention-free random access procedure for beam failure recovery as described in [5, TS 38.321]receive a PDCCH order triggering a PRACH transmission.
< Unchanged parts are omitted >
-----------------------------------------End of Text Proposal TS 38.213 Section 6------------------------------------------------
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