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1 Introduction
In RAN1 #106 e-meeting, the following was agreed for beam management for new SCSs so as to extend current NR operation to 71GHz [1]:  
	Agreement:
For maxNumberRxTxBeamSwitchDL,
· Support at least 2 and 4 as candidate values for 480 kHz
· FFS: 7
· Support at least 2 as a candidate value for 960 kHz
· FFS: Support for additional candidate value(s) including 4

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

[bookmark: _Hlk80957802]Agreement:
For candidate values of timeDurationForQCL, beamSwitchTiming and beamReportTiming, 
· Support one of the following alternatives
· Alt-1: No additional candidate values are supported for 120 kHz, 480 kHz and 960 kHz 
· Alt-2: 28 and 56 symbols are supported as additional candidate values for 480 kHz and 960 kHz, respectively 
· For UE capability signaling, UE reports one value of the candidate values in OFDM symbols per each SCS

Agreement:
· For additional beam switching time delay d of 120 kHz, support one of the following alternatives
· Alt-1: 14 symbols
· Alt-2: 28 symbols
· FFS: value for 480 kHz


Agreement:
For the threshold values 48 or 48+  mentioned in Clauses 5.2.1.5.1 and 5.2.1.5.1a of 38.214, scale 48 to 4*48 for 480 kHz and 8*48 for 960 kHz.

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


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




The following was further agreed in RAN1 106bis e-meeting [2]: 
	Agreement:
For maxNumberRxTxBeamSwitchDL, support 1, 4 and 7 as candidate values for 960 kHz in addition to the agreed candidate value 2.
· Note: this is Alt-1 from the RAN1#106 agreement.


Agreement:
For additional beam switching time delay d of 120 kHz, support 28 symbols. 
· Note: this is Alt-2 from the RAN1#106 agreement.

Agreement:
For additional beam switching time delay d of 480 kHz, introduce UE capability signalling which indicates 56 symbols or 112 symbols.

Conclusion:
For candidate values of timeDurationForQCL, beamSwitchTiming and beamReportTiming, 
· No additional candidate values are supported for 120 kHz, 480 kHz and 960 kHz 
· Note: this is Alt-1 from the RAN1#106 agreement.

Agreement:
Like in Rel-15, a minimum guard period Y between two SRS resources of an SRS resource set for antenna switching is supported for 480 kHz and 960 kHz
· FFS: Whether to define different values of Y for 480 kHz and 960 kHz or not
· FFS: Values of Y dependent on RAN4 feedback on the switching time requirement

Agreement:
The working assumption in RAN1#106-e is confirmed with the following update:
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
· When two TCI states are indicated, reuse Rel-16 association rules to apply the two TCI states for each PDSCH scheduled by a multi-PDSCH scheduling DCI
· 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
· Within the TDRA table for multi-PDSCH scheduling, the UE does not expect to be configured with the higher layer parameter repetitionNumber




In this contribution, we discuss the remaining issues of initial access channels, focusing on the perspectives below: 
· Leftover timing associated with Beam Management. 
· Potential Enhancements for BM operation. 
2. Discussion
2.1 Timing associated with Beam Management 
For SRS resource set used for DL CSI acquisition, the UE is configured with a guard period of Y symbols in Rel-15/16, in which the UE does not transmit any other signal. The value of Y is hard encoded in [3] based on the SRS numerologies as follows [3]: 
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The values in Table above are determined based on RAN4 decision that antenna switching time is 15 usec. Assuming the same absolute switching time, the corresponding number would be approximately 8 symbols and 16 symbols for 480kHz SCS and 960kHz SCS, respectively. We recommend agreeing these numbers in RAN1 as working assumption and revisit them subject to new values agreed in RAN4. With this approach, RAN1’s beam management design can be completed on time by avoiding dependency with RAN4 progress. 
Proposal 1: The minimum guard period between two SRS resources of an SRS resource set for antenna switching are defined as ‘8’ symbols and ‘16’ symbols for 480kHz and 960kHz SCS, respectively.         

2.2 Potential Enhancements for BM operation
In RAN1 104 e-meeting, support of Multiple Beams for Multiple PDSCHs was discussed. It was agreed to further study the QCL assumption(s) the UE should apply for each PDSCH in multi-PDSCH scheduled by a single DCI as shown in FIG.2: 
· Case 1: When all of the scheduled PDSCHs have scheduling offset less than timeDurationForQCL. 
· Case 2: When some of the scheduled PDSCHs have scheduling offset less than timeDurationForQCL while some have scheduling offset equal to or greater than timeDurationForQCL.
In Rel-15/16, for Case 1 and 2, a UE assumes that the DM-RS ports of PDSCH of a serving cell are QCLed with the RS(s) in the CORESET associated with a monitored search space with the lowest CORESET ID in the latest slot within the active BWP of the serving cell are monitored by the UE. Consequently, QCL assumption for the TBs in Case 1 and TB1/TB2 in Case 2 maybe varied if the QCL assumption of CORESETs in the latest slot are different. 
For 480kHz and 960kHz SCS, the slot duration becomes much shorter compared to SCSs supported for FR2 in earlier release. It motivates to introduce a new mechanism to allow a single default QCL assumption for TBs that have scheduling offset less than timeDurationForQCL. In RAN1 106-e meeting, two alternatives were identified as follows: 
	
Agreement:
· 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




As already mentioned above, a key design principle for beam management with larger 480/960kHz SCSs is to as much as possible avoid beam switching times due to quite short slot duration. For this reason, Alt.1 is preferable compared to Alt.2. Regarding the single QCL, one possible way is to make it configurable by network based on the latest beam management report from UE. A new MAC CE or scheduling DCI adopted by Rel-17 FeMIMO can be further utilized to achieve a faster update of the default QCL assumption.  
Proposal 2: Support a mechanism to allow a single QCL assumption at least for multi-PDSCH scheduled by a single DCI that have scheduling offset less than timeDurationForQCL.   

One more relevant FFS aspect is how to handle the MOs within different QCL assumptions within a multi-PDSCH duration. It should be noted that it can happen in principle due to separate configurations of MOs and multi-PDSCH scheduling. In the light of a single QCL for the PDSCHs with scheduling offset less than timeDurationForQCL, the PDCCH MOs with different QCL assumption with the single default beam should be skipped such that beam switching for PDCCH monitoring can be mitigated.    
 
Proposal 3: A UE skips PDCCH monitoring for MOs within the multi-PDSCH duration that have scheduling offset less than timeDurationForQCL, if they have different QCL assumptions with the overlapped PDSCH. 

3. Conclusion 
In this contribution, we have presented our views on open issues related to beam management enhancement with new SCSs on above 52.6GHz frequency bands. Based on the discussions above, the following was proposed: 
Proposal 1: The minimum guard period between two SRS resources of an SRS resource set for antenna switching are defined as ‘8’ symbols and ‘16’ symbols for 480kHz and 960kHz SCS, respectively.         
Proposal 2: Support a mechanism to allow a single QCL assumption at least for multi-PDSCH scheduled by a single DCI that have scheduling offset less than timeDurationForQCL.   
Proposal 3: A UE skips PDCCH monitoring for MOs within the multi-PDSCH duration that have scheduling offset less than timeDurationForQCL, if they have different QCL assumptions with the overlapped PDSCH. 
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Table 6.2.1.2-1: The minimum guard period between two SRS resources of an SRS resource set for
antenna switching

H Af = 2# .15 [kHz] Y [symbol]
0 15 1
1 30 1
2 60 1
3 120 2





