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 Introduction
In this contribution, we provide our views on maintenance of beam management for Rel-17 NR above 52.6GHz.
 Discussion on beam management
2.1 Whether to update the applied TCI states within the span of multi-PDSCH
According to the previous agreement in RAN1#106 e-meeting, single QCL assumption should be adopted for all PDSCHs with scheduling offsets ≥ timeDurationForQCL. In Rel-17 FeMIMO, MAC-CE and DCI based unified TCI framework is supported. When MAC-CE or DCI indicates a common TCI state, the TCI state should be applied starting from the first slot that is at least  symbols after the last symbol of the PUCCH. However, when the indicated TCI state is different from the previously indicated one, and it is applied during the scheduled multi-PDSCH, it is unclear whether to change the TCI state or not.  In the RAN1#108 e-meeting, RAN1 has given two alternatives as follows [1].
Agreement
· RAN1 continues discussion to down-select between the following Alt1 and Alt2.
· Alt1) The applied TCI states can be updated using unified TCI framework within the span of multi-PDSCH
· Alt2) The applied TCI states cannot be updated using unified TCI framework within the span of multi-PDSCH
· Note: coordination with Rel-17 MIMO WI is allowed as necessary
In essence, on the above issue, we think there is no difference between multi-PDSCH scheduling and multi-slot PDSCH scheduling. But the study on the relation of multi-slot PDSCH and Rel-17 unified TCI framework is beyond the scope of 52.6-71GHz WI. That needs to be handled by Rel-17 FeMIMO. So we prefer Rel-17 FeMIMO to deal with these two scheduling types with Rel-17 unified TCI framework together. Multi-PDSCH can follow the same UE behavior as for multi-slot PDSCH and Rel-17 unified TCI  framework. 
If we have to discuss the issue and make a decision in this item, we prefer Alt 1. Multi-PDSCH scheduling is a typical scheduling scheme in FR2-2, and it is likely to span multiple slots. If Rel-17 unified TCI framework is not supported to update TCI state within the span of multi-PDSCH, the use of Rel-17 unified TCI framework in FR2-2 will be weakened. If Alt1 is supported, the current 38.214-h10 specifies “...if the indicated TCI State is different from the previously indicated one, the indicated DLorJointTCIState or UL-TCIstate should be applied starting from ...”, which can cover the idea of Alt 1. Thus Alt 1 has no additional spec impact.
//--------- 38.214-h10 -----------
When the UE would transmit the last symbol of a PUCCH with HARQ-ACK information corresponding to the DCI carrying the TCI State indication and without DL assignment, or corresponding to the PDSCH scheduling by the DCI carrying the TCI State indication, and if the indicated TCI State is different from the previously indicated one, the indicated DLorJointTCIState or UL-TCIstate should be applied starting from the first slot that is at least  symbols after the last symbol of the PUCCH. The first slot and the  symbols are both determined on the carrier with the smallest SCS among the carrier(s) applying the beam indication. 
Proposal 1: It is proposed that whether to allow updating the applied TCI states using unified TCI framework within the span of multi-PDSCH/multi-slot PDSCH should be handled by Rel-17 FeMIMO.
Proposal 2: If the issue on updating the applied TCI states using unified TCI framework within the span of multi-PDSCH/multi-slot PDSCH needs to be handled in NR above 52.6GHz topic, Alt1 is preferred, which has no additional spec impact.
-   The applied TCI states can be updated using unified TCI framework within the span of multi-PDSCH
2.2 Beam switching gap
Table 1 shows the lengths of CP with SCSs = 120/480/960 kHz respectively. As shown in Table 1, we can see at least for SCSs = 120 kHz, NCP lengths can cover delay spread, time errors as well as beam switching time. However, for SCSs = 480/960 kHz, larger SCSs reduces the budget for timing errors and beam switching, and thus it is difficult to ensure that beam switching can be done within the lengths of NCP, if beam switching needs a long time.
Table 1: the lengths of CP with each SCS supported in above 52.6GHz
	u
	SCS 
(kHz)
	Slot
length
(us)
	Symbol length
	NCP length


( and )
	NCP length

( or

)

	3
	120
	125
	8333 ns
	586 ns
	1107 ns

	5
	480
	31.25
	2083 ns
	146 ns
	667 ns

	6
	960
	15.625
	1042 ns
	73 ns
	594 ns


In the reply LS R1-2106425 [2] from RAN4 to RAN1, for gNB beam switch time (beam direction switch only), RAN4 tentatively agrees [59 ns] with the understanding that the value can be confirmed once open issues related to BS output power are resolved. But for UE beam switch time (beam direction switch only), RAN4 has not decided yet and will further study. We propose to introduce a UE capability to report the beam switching time it can support. Based on the UE capability, gNB can reserve a separate guard time (one or more full symbols) for beam switching by scheduling/configuration implementation for the UE. 
Proposal 3: It is proposed to introduce a UE capability for supporting the UE reporting the beam switching time.
 Conclusion
In this contribution, we discuss beam management enhancements for NR above 52.6 GHz band operation and have the following proposals.
Proposal 1: It is proposed that whether to allow updating the applied TCI states using unified TCI framework within the span of multi-PDSCH/multi-slot PDSCH should be handled by Rel-17 FeMIMO.
Proposal 2: If the issue on updating the applied TCI states using unified TCI framework within the span of multi-PDSCH/multi-slot PDSCH needs to be handled in NR above 52.6GHz topic, Alt1 is preferred, which has no additional spec impact.
-   The applied TCI states can be updated using unified TCI framework within the span of multi-PDSCH
Proposal 3: It is proposed to introduce a UE capability for supporting the UE reporting the beam switching time..
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