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1. Introduction
The following objectives are included in the updated WID [1] for the discussion related to beam management

· Specify timing associated with beam-based operation to new SCS (i.e., 480kHz and/or 960kHz), study, and specify if needed, potential enhancement for shared spectrum operation
· Study which beam management will be used as a basis: R15/16 or R17 in RAN #91-e

In RAN1 #104-e meeting, several topics have been discussed including the baseline of beam management in >52.6GHz WI, beam management related UE capability, multi-beam enhancement for multi-PDSCH scheduling, and periodic reference signal enhancement for beam management in unlicensed spectrum. The following agreements for the above discussion are reached.
	Agreement:
· For NR operation in 52.6-71GHz with new SCSs, new parameter values for at least the following timing parameters are needed:
· timeDurationForQCL
· beamSwitchTiming
· beamReportTiming
· Companies are encouraged to provide preferred values on timeDurationForQCL, beamSwitchTiming and beamReportTiming

Agreement:
Rel-15/16 and any Rel-17 beam management enhancements can be considered for 52.6-71 GHz. Whether particular features should be excluded for 52.6-71 GHz can be further discussed.
· Note: As per usual procedure, duplication of work between work items in Rel-17 should be avoided
Agreement:
· Further study new parameter values for at least the following parameters:
· maxNumberRxTxBeamSwitchDL
· Additional beam switching time delay d for triggering AP-CSI-RS when triggering PDCCH with 120kHz or 480kHz has a smaller subcarrier spacing than AP-CSI-RS
· Study whether/how to introduce a beam switching gap between signals/channels 
· FFS: condition to apply including potential UE capability definition
· Study should account for inputs from RAN4
Agreement:
Further study the following: 
· For multi-PDSCH scheduling with a single DCI, study the QCL assumption(s) the UE should apply for each PDSCH for the case when some of the scheduled PDSCHs have scheduling offset less than timeDurationForQCL while some have scheduling offset equal to or greater than timeDurationForQCL.
· For multi-PDSCH scheduling with a single DCI, study the QCL assumption(s) the UE should apply for each PDSCH for the case when all of the scheduled PDSCHs have scheduling offset less than timeDurationForQCL 
· Note: If the current Rel-16 behavior would be extended to multiple-PDSCH scheduling, it could result in a different QCL assumption for each PDSCH due to the fact the that the CORESET with the lowest ID can be different for different slots, resulting in a potentially different TCI state for each slot
· Note: Applicability to multi-TRP can be discussed further
· 
Agreement:
Further study the following:
· For multi-PDSCH scheduling with a single DCI, study whether or not it is needed to indicate a separate TCI state for each scheduled PDSCH
· For multi-PUSCH scheduling with a single DCI, study whether or not it is needed to indicate a separate SRI (indication of TCI can be further discussed) for each scheduled PUSCH
· Note: the study should take into account DCI overhead aspects
· Note: Applicability to multi-TRP can be discussed further




There are couple of enhancements are decided for further study, especially on the need of multi-beam enhancement for multi-PDSCH scheduling and periodic reference signal enhancement for beam management in unlicensed spectrum. Our views on those aspects are as follows.   

2. [bookmark: _Ref494794648]Beam management enhancement on multi-PDSCH 
In RAN1 #104e meeting, there was a discussion on whether the Rel-15/16 default beam application is suitable for multi-PDSCH scheduling. In Rel-15/16, when the scheduled PDSCH(s) and the scheduling DCI gap is less than a duration specified by timeDurationForQCL, the PDSCH is received with a default PDSCH beam defined as the beam for the lowest CORESET ID in latest monitored slot. Based on our understanding, this default beam assumption is also applied to multi-slot PDSCH repetition scheduling and it is allowed that the scheduled multi-slot PDSCH repetition are received by different beams when the lowest CORESET ID is changing through the slots for the multi-slot PDSCH. Therefore, we don’t see a clear motivation to discharge the same default QCL assumption in multi-PDSCH scheduling unless a substantial benefit is identified. Moreover, for the reception of a PDSCH within the duration specified by timeDurationForQCL, when the beam for PDSCH DM-RS is different from that of the PDCCH DM-RS, UE should prioritize the reception of the PDCCH based on the current Rel-15/16 QCL assumption. Therefore, the QCL assumption within duration specified by timeDurationForQCL has been clearly specified by prioritizing the beam for receiving CORESET and it should be applicable to multi-PDSCH scheduling as well.  


[bookmark: _Ref61377008]Proposal 1: For the reception of multi-PDSCHs scheduled by a single DCI within the duration specified by timeDurationForQCL, current Rel-15/16 default beam assumption should be applied.

For the beam management enhancement on multi-PDSCH scheduling, there was another discussion on whether separate DCIs should be considered for each scheduled PDSCH. In our view, the motivation of such enhancement is not clear to us. On the other hand, this enhancement may increase DCI overhead and frequently switching receiving beams at UE side, which is not preferred without distinct benefit.

[bookmark: _Ref68270078]Proposal 2: Support only single TCI for multi-PDSCH enhancement.  

3. Periodic RS enhancement for unlicensed spectrum 
In unlicensed spectrum, periodic RS transmission is subjected to LBT in the regions where LBT is required. Consequently, the beam management procedure relying on the measurement of periodic RS may be impacted when the periodic RS transmission is not guaranteed. The same issue has been discussed in sub 6 GHz NRU and the validation rules of the period CSI-RS is specified as the discussion outcome. For the >52.6GHz band, the transmission is tend to be more directional and LBT failure is generally rare based on the analysis in SI. Therefore, applying validation rule is not efficient to address the reliability issue of periodic RS transmission. Consequently, instead of proposing the validation rule of periodic RS, companies proposed to enhance the reliability of reception, e.g., considering AP-CSI-RS or increase the transmission opportunity of period RS, to accommodate the failure of LBT. 

Although the AP-CSI-RS triggering when periodic CSI-RS transmission is prevented by LBT failure can improve the CSI-RS transmission reliability and may inform UE the periodic CSI-RS is not transmitted, the feasibility of such feature is not clear when considering the scheduling latency between DCI and the triggered AP-CSI-RS. For example, to serve the purpose of amending the missing periodic CSI-RS, the DCI and the triggered AP-CSI-RS should be sent immediately after the gNB occupied the channel and before the next periodic CSI-RS transmission, which is not guaranteed. Moreover, when the gap between DCI and the triggered AP-CSI-RS is smaller than the threshold beamSwitchTiming, a default beam to receive the AP-CSI-RS is specified in the current specification, which might not be QCLed with the missing periodic CSI-RS.   

[bookmark: _Ref68506647]Proposal 3: The feasibility of AP-CSI-RS triggering for accommodating the periodic CSI-RS transmission prevented by LBT failure needs to be studied when the gap between DCI and the triggered AP-CSI-RS is smaller than the threshold beamSwitchTiming.  

Regarding the proposal of increasing the transmission opportunity of period RS to alleviate the impact of LBT, the same principle is adopted in sub 6 GHz SSB transmission and the same enhancement on SSB transmission >52.6GHz unlicensed spectrum is discussed in this WI as well. However, there is no detection mechanism for CSI-RS transmission and increasing the transmission opportunity of period RS might lead to more measurement opportunities on missing periodic CSI-RS due to LBT failure. Also, the increasing transmission opportunity reduces the resource usage efficiency. Hence, we don’t see the clear advantage to adopt such enhancement to address the rare LBT failure cases in this frequency range.

[bookmark: _Ref68506664] Proposal 4: The feasibility of increasing periodic RS transmission occasion for accommodating the periodic CSI-RS transmission prevented by LBT failure needs to be studied with respect to the minimization of resource and impact on measurement procedure when more measurements on missing RS due to LBT failure.  
[bookmark: _GoBack]

4. Conclusion
In summary, we have the following proposals:
Proposal 1: For the reception of multi-PDSCHs scheduled by a single DCI within the duration specified by timeDurationForQCL, current Rel-15/16 default beam assumption should be applied.
Proposal 2: Support only single TCI for multi-PDSCH enhancement.
Proposal 3: The feasibility of AP-CSI-RS triggering for accommodating the periodic CSI-RS transmission prevented by LBT failure needs to be studied when the gap between DCI and the triggered AP-CSI-RS is smaller than the threshold beamSwitchTiming.

Proposal 4: The feasibility of increasing periodic RS transmission occasion for accommodating the periodic CSI-RS transmission prevented by LBT failure needs to be studied with respect to the minimization of resource and impact on measurement procedure when more measurements on missing RS due to LBT failure.
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