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[bookmark: OLE_LINK26][bookmark: OLE_LINK27][bookmark: OLE_LINK8]This contribution mainly discuss the issues related to beam management for above 52.6GHz.
Timing associated with beam-based operation to new SCS
	Agreement:
For maxNumberRxTxBeamSwitchDL,
· For 480 kHz, support 7 as a candidate value for 480 kHz in addition to the agreed candidate values 2 and 4
· For 960 kHz, support one of the following alternatives
· Alt-1: Support 1, 4 and [7] as candidate values for 960 kHz in addition to the agreed candidate values 2
· Alt-2: Support 4 as a candidate value for 960 kHz in addition to the agreed candidate values 2
· No additional candidate values are supported


For maxNumberRxTxBeamSwitchDL, supporting large value is questionable for 960kHz. First, we may not have a strong motivation of changing beam so frequently within one slot. Besides, waiting the reply from RAN4, it is still unknown how many gap symbols are needed for beam switching. The number of gap symbols limits the maximum number for beam switching. Thus, choosing conservative values seems to be more favorable. From our analysis, it is better not support value 7 for 480 kHz. Value 1 and 4 are good.
Proposal 1: For maxNumberRxTxBeamSwitchDL, support 1 and 4 for 960 kHz.
Multiple beams for multiple PDSCHs
	Working assumption:
For multi-PDSCH scheduling for multi-TRPs, support a single DCI field ‘Transmission Configuration Indication’ as in Rel-16 TCI state indication mechanism for multi-TRPs
· The single DCI field ‘Transmission Configuration Indication’ indicates one or two TCI states associated with a code point for single DCI based multi-TRP mechanism
· The single DCI field ‘Transmission Configuration Indication’ indicates only one TCI state associated with a code point for multi-DCI based multi-TRP mechanism
· Reuse Rel-16 RRC configuration and MAC CE activation/deactivation methods for the one or two TCI states
· FFS: Details of multiple TCI state association with multiple PDSCHs


We are fine to confirm the working assumption above. For the left issue of associations among multiple TCI state and multiple PDSCHs, we can directly re-use the concept of cyclic mapping and sequential mapping in Rel-16 shown in Fig.1. Besides, half-half mapping could also be considered as a candidate. High layer signaling can change the actual pattern among the three patterns.



         
Fig.1 Mapping among multiple TCI state and multiple PDSCHs
Proposal 2: Confirm the following working assumption:
Working assumption:
For multi-PDSCH scheduling for multi-TRPs, support a single DCI field ‘Transmission Configuration Indication’ as in Rel-16 TCI state indication mechanism for multi-TRPs
· The single DCI field ‘Transmission Configuration Indication’ indicates one or two TCI states associated with a code point for single DCI based multi-TRP mechanism
· The single DCI field ‘Transmission Configuration Indication’ indicates only one TCI state associated with a code point for multi-DCI based multi-TRP mechanism
· Reuse Rel-16 RRC configuration and MAC CE activation/deactivation methods for the one or two TCI states
FFS: Details of multiple TCI state association with multiple PDSCHs
Proposal 3: Cyclic mapping/Sequential mapping/half-half mapping can be considered for association among multiple TCI state and multiple PDSCHs.
	Agreement:
For the single TRP case, For multi-PDSCHs scheduled by a single DCI with a single DCI field ‘Transmission Configuration Indication’ that indicates a single TCI state (if the DCI field is present), 
· Case 1: PDSCH scheduling offset for all PDSCHs ≥ timeDurationForQCL 
· Case 1-1: tci-PresentInDCI enabled 
· Single QCL assumption based on the indicated codepoint of the single DCI field ‘Transmission Configuration Indication’ is applied for all scheduled PDSCHs
· Case 1-2: tci-PresentInDCI not present 
· Single QCL assumption of the single scheduling DCI scheduled multi-PDSCHs is applied for all scheduled PDSCHs
· Case 2: PDSCH scheduling offset for any scheduled PDSCH < timeDurationForQCL 
· Down select one of the following alternatives 
· Alt 1: Single QCL assumption is applied for all scheduled PDSCHs 
· FFS: Details of single QCL assumption
· Alt 2: multiple QCL assumptions are applied 
· FFS: Details of multiple QCL assumptions
· FFS: When some of PDSCHs are collided with semi-static UL symbols and then skipped
· FFS: The multi-TRP case


[bookmark: _GoBack]For Case 2, we don’t see any need to introduce multiple QCL assumptions. Single QCL assumption is enough and is the simplest solution. Specifically, the QCL corresponding lowest CORESET-id can be chosen as the default QCL assumption. 
Proposal 4: For PDSCH scheduling offset for any scheduled PDSCH < timeDurationForQCL, support Alt 1 where Single QCL assumption is applied for all scheduled PDSCHs.

Beam failure recovery enhancement
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.
Proposal 1: For maxNumberRxTxBeamSwitchDL, support 1 and 4 for 960 kHz.
Proposal 2: Confirm the following working assumption:
Working assumption:
For multi-PDSCH scheduling for multi-TRPs, support a single DCI field ‘Transmission Configuration Indication’ as in Rel-16 TCI state indication mechanism for multi-TRPs
· The single DCI field ‘Transmission Configuration Indication’ indicates one or two TCI states associated with a code point for single DCI based multi-TRP mechanism
· The single DCI field ‘Transmission Configuration Indication’ indicates only one TCI state associated with a code point for multi-DCI based multi-TRP mechanism
· Reuse Rel-16 RRC configuration and MAC CE activation/deactivation methods for the one or two TCI states
FFS: Details of multiple TCI state association with multiple PDSCHs
Proposal 3: Cyclic mapping/Sequential mapping/half-half mapping can be considered for association among multiple TCI state and multiple PDSCHs.
Proposal 4: For PDSCH scheduling offset for any scheduled PDSCH < timeDurationForQCL, support Alt 1 where Single QCL assumption is applied for all scheduled PDSCHs.
Proposal 5: Aperiodic CSI-RS should be a complement for BFD-RS.
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