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[bookmark: OLE_LINK13][bookmark: OLE_LINK14][bookmark: _Ref494215420]Introduction
In RAN1#104b-e meeting, the following agreements on beam management had been achieved [1]:
	Agreement:
Introduce new parameter values for additional beam switching time delay d, when triggering PDCCH with 120kHz or 480kHz has a smaller subcarrier spacing than AP-CSI-RS or PDSCH
Agreement:
For timeDurationForQCL, beamSwitchTiming and beamReportTiming,
· Following candidate values of FR2 are reused for 120 kHz:
· timeDurationForQCL: 14 and 28 symbols
· beamSwitchTiming: 14, 28, 48, 224 and 336 symbols
· beamReportTiming: 14, 28 and 56 symbols
· For 480 kHz
· Support at least the candidate values for 120 kHz scaled by 4x
· FFS: Support for additional candidate value(s)
· For 960 kHz
· Support at least the candidate values for 120 kHz scaled by 8x
· FFS: Support for additional candidate values(s)
· FFS: UE capability signaling details
· Note: The scaled values 224 and 336 symbols for beamSwitchTiming are used as in Rel-16 (defined in Rel-15 with updates in Rel-16).
Agreement:
For multiple PDSCHs/PUSCHs scheduled by a single DCI, at least for single TRP, support indication of only a single TCI state/SRI in DCI PDSCHs/PUSCHs
· FFS: number of TCI states/SRIs in a single DCI scheduling multiple PDSCHs/PUSCHs for multi-TRP



[bookmark: OLE_LINK26][bookmark: OLE_LINK27][bookmark: OLE_LINK8]Discussion
Timing associated with beam-based operation to new SCS
Considering the reduced duration of symbol for 960 kHz, the length of NCP cannot cover delay spread, time errors and especially beam switching time. A gap is required to introduce to accommodate the beam switching. Regarding “maxNumberRxTxBeamSwitchDL”, the number of Tx and Rx beam changes UE can perform should be scale down to {2, 4, 7} within a slot.
Proposal 1: Regarding “maxNumberRxTxBeamSwitchDL”, the number of Tx and Rx beam changes UE can perform should be scale down to {2, 4, 7} within a slot.
For the presence of gap symbol(s) for 960 kHz, gNB scheduling will have some impact, e.g, beam changing for M-TRP.  Strict back-to-Back transmissions with different beams are not allowed, where at least one gap symbol is required. From our view, it won’t be a serious issue and can be solved via gNB scheduling. 
Obeservation 1: For the presence of gap symbol(s), some impact may exist for scheduling.
Multiple beams for multiple PDSCHs
In case of when some of the scheduled PDSCHs have scheduling offset less than timeDurationForQCL while some have scheduling offset equal to or greater than timeDurationForQCL, the current UE behavior defined in the specification can be used. Specifically, the scheduled PDSCHs with scheduling offset less than timeDurationForQCL are assumed to be quasi co-located with the lowest CORESET ID, and the scheduled PDSCHs with scheduling offset equal to or greater than timeDurationForQCL are assumed to be quasi co-located with the RS(s) in the TCI state.
In case of when all of the scheduled PDSCHs have scheduling offset less than timeDurationForQCL, the scheduled PDSCHs are assumed to be quasi co-located with the lowest CORESET ID.
Proposal 2: The scheduled PDSCHs with scheduling offset less than timeDurationForQCL are assumed to be quasi co-located with the lowest CORESET ID, and the scheduled PDSCHs with scheduling offset equal to or greater than timeDurationForQCL are assumed to be quasi co-located with the RS(s) in the TCI state.
Proposal 3: In case of when all of the scheduled PDSCHs have scheduling offset less than timeDurationForQCL, the scheduled PDSCHs are assumed to be quasi co-located with the lowest CORESET ID.
For a single DCI scheduling multiple PDSCHs/PUSCHs for multi-TRP, at least two TDM patterns can be considered as shown in Fig. 1. We slightly prefer the sequential pattern for less number of beam switching. Within one TRP’s scheduling, it is unlikely to have different beams for the scheduled PxUSCHs. Therefore, the number of TCI states/SRIs in a single DCI scheduling multiple PDSCHs/PUSCHs for multi-TRP should be equal to the number of TRPs.


 
Fig. 1 single DCI scheduling multiple PDSCHs/PUSCHs for multi-TRP: (a) sequential pattern, (b) cyclic pattern          
Proposal 4: The number of TCI states/SRIs in a single DCI scheduling multiple PDSCHs/PUSCHs for multi-TRP should be equal to the number of TRPs.

Beam failure recovery enhancement
[bookmark: _GoBack]The usage of BFD-RS is used to monitor the link quality. However, transmission of BFD-RS may be blocked due to LBT failure in unlicensed band, which could cause ambiguity at UE side. Increasing the transmission opportunities for BFD-RS is an option, but it won’t utterly solve this issue and may cause more complexity. From our view, using aperiodic CSI-RS is a promising solution. Additionally, the maximum number of BFD-RS for single TRP is 2 and possibly one of them is missed due to LBT failure, UE should be aware of which BFD-RS is replaced by the aperiodic CSI-RS. Also, the BFI counting procedure should be re-examined.
Proposal 5: Aperiodic CSI-RS should be a complement for BFD-RS.
Conclusion
[bookmark: OLE_LINK5][bookmark: OLE_LINK6][bookmark: OLE_LINK3][bookmark: OLE_LINK4][bookmark: OLE_LINK39][bookmark: OLE_LINK40]In this contribution, we have discussed the beam management enhancement in 60GHz unlicensed band. Based on the discussion in section 2, we provide the following proposals.
Obeservation 1: For the presence of gap symbol(s), some impact may exist for scheduling.
Proposal 1: Regarding “maxNumberRxTxBeamSwitchDL”, the number of Tx and Rx beam changes UE can perform should be scale down to {2, 4, 7} within a slot.
Proposal 2: The scheduled PDSCHs with scheduling offset less than timeDurationForQCL are assumed to be quasi co-located with the lowest CORESET ID, and the scheduled PDSCHs with scheduling offset equal to or greater than timeDurationForQCL are assumed to be quasi co-located with the RS(s) in the TCI state.
Proposal 3: In case of when all of the scheduled PDSCHs have scheduling offset less than timeDurationForQCL, the scheduled PDSCHs are assumed to be quasi co-located with the lowest CORESET ID.
Proposal 4: The number of TCI states/SRIs in a single DCI scheduling multiple PDSCHs/PUSCHs for multi-TRP should be equal to the number of TRPs.
Proposal 5: Aperiodic CSI-RS should be a complement for BFD-RS.
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