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1. Introduction
The status report [1] has declared that RAN1 completed its work for NR 52.6-71GHz WI. This contribution describes our view on the maintenance for beam based operation with new SCS for NR in FR2-2. 
2. Discussion
2.1. Timing associated with beam based operation
With shorter symbol/slot length due to higher SCSs applied in NR52.6-71GHz, timing parameters associated with beam operation need to be investigated. 
Nothing is specified for beam switching between contiguous transmissions in Rel-15/16 from RAN1 perspective since the scheduling strategy and the CP duration are considered to be sufficient to avoid any issue related to the beam switching time. However, with 480/960 kHz SCS, the CP length may not be long enough to cover the whole beam switching time duration. To address the beam switching time concern, UE capability should be supported for following cases:
· Beam switching time between DL signals/channels with different QCL Type-D source RSs.
· The DL signals/channels can include PDSCHs/PDCCHs/CSI-RSs. The required guard period for beam switching time between DL signals/channels depends on “UE beam switching time (beam direction switch only)”, which is still under discussion in RAN4 for 52.6 – 71 GHz band. We should wait for RAN4 feedback.
· Beam switching time between UL signals/channels with different spatial relation RSs
· The UL signals/channels can include PUSCHs/PUCCHs/SRSs. The needed gap depends on “transient period” and “UE beam switching time (beam direction switch only)”, which is still under discussion in RAN4 for 52.6 – 71 GHz band. We should wait for RAN4 feedback.

In RAN1#107-e, some proposals (Proposal 5c, Proposal 5d, and Proposal 5e) were discussed for beam switching time, while no consensus reached. From our point of view, we are fine with Proposal 5d or Proposal 5e.

	Proposal 5c: 
· Regarding beam switch time, support the following
· Support a UE capability signaling for beam switch time.
· Within each slot, UE is not expected to be scheduled/configured with a signal/channel on one symbol before to and one symbol after of another signal/channel if the signals/channels have two different QCL-D assumptions and the indicated beam switch time of UE is larger than X ns.
· FFS: Value of X and whether it depends on the CP time of the operating SCS (eg X =[60] ns for 960 kHz and X=[120] ns for 480 kHz SCS). 
· FFS: Whether apply the same beam switching time between CSI-RS resources without QCL Type-D source RS or between DL signals/channels with same QCL Type-D source RS

Proposal 5d:
· Support a UE capability for Rx and Tx beam switching time between adjacent DL signals/channels and adjacent UL signals/channels, respectively.
· In UE capability session, discuss what candidate values of the beam switching time should be supported

Proposal 5e:
· Support a UE capability for Rx and Tx beam switching time between adjacent DL signals/channels and adjacent UL signals/channels, respectively.
· In UE capability session, discuss what candidate values of the beam switching time should be supported
· UE is not expected to be scheduled/configured with a signal/channel on X symbol(s) before to and X symbol(s) after of another signal/channel if UE indicates that beam switching time no more than X symbols is required to transmit/receive those signals/channels consecutively.



Proposal 1: 
· Support a UE capability for Rx and Tx beam switching time between adjacent DL signals/channels and adjacent UL signals/channels, respectively.
· In UE capability session, discuss what candidate values of the beam switching time should be supported
· [UE is not expected to be scheduled/configured with a signal/channel on X symbol(s) before to and X symbol(s) after of another signal/channel if UE indicates that beam switching time no more than X symbols is required to transmit/receive those signals/channels consecutively.]

2.2. Indicated TCI state for multi-PDSCH scheduling
Indicated TCI state for multi-PDSCH scheduling was discussed during post-#107-e email discussion. Two alternatives are discussed about how to determine indicated TCI state when UE is configured with pdsch-TimeDomainAllocationListForMultiPDSCH-r17. The main issue is whether the indicated TCI state should be determined based on the activated TCI states in the slot of the PDSCH, or based on the activated TCI states in the first slot with scheduled PDSCHs, as reflected in the following Alt-a and Alt-b, respectively.

	Alt-a:
When the UE is configured with a single slot PDSCH or the UE is configured with higher layer parameter [pdsch-TimeDomainAllocationListForMultiPDSCH-r17], the indicated TCI state should be based on the activated TCI states in the slot with the scheduled PDSCH. When the UE is configured with a multi-slot PDSCH, the indicated TCI state should be based on the activated TCI states in the first slot with the scheduled PDSCH, and UE shall expect the activated TCI states are the same across the slots with the scheduled PDSCH.

Alt-b:
[bookmark: _Hlk92789170]When the UE is configured with a single slot PDSCH, the indicated TCI state should be based on the activated TCI states in the slot with the scheduled PDSCH. When the UE is configured with a multi-slot PDSCH or the UE is configured with higher payer parameter [pdsch-TimeDomainAllocationListForMultiPDSCH-r17], the indicated TCI state should be based on the activated TCI states in the first slot with the scheduled PDSCH, and UE shall expect the activated TCI states are the same across the slots with the scheduled PDSCH.



In our opinion, Alt-b (i.e. indicated TCI state is based on the first slot with scheduled PDSCHs) is the correct understanding, since single QCL assumption should be applied to all PDSCHs for this case, according to the following agreement in RAN1#106-e. 
	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



Proposal 2: When the UE is configured with a multi-slot PDSCH or the UE is configured with higher payer parameter [pdsch-TimeDomainAllocationListForMultiPDSCH-r17], the indicated TCI state should be based on the activated TCI states in the first slot with the scheduled PDSCH, and UE shall expect the activated TCI states are the same across the slots with the scheduled PDSCH (i.e., to adapt the following TP).
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<Unchanged parts omitted>
5.1.5	Antenna ports quasi co-location
…
[bookmark: _Hlk530421126]If a PDSCH is scheduled by a DCI format having the TCI field present, the TCI field in DCI in the scheduling component carrier points to the activated TCI states in the scheduled component carrier or DL BWP, the UE shall use the TCI-State according to the value of the 'Transmission Configuration Indication' field in the detected PDCCH with DCI for determining PDSCH antenna port quasi co-location. The UE may assume that the DM-RS ports of PDSCH of a serving cell are quasi co-located with the RS(s) in the TCI state with respect to the QCL type parameter(s) given by the indicated TCI state if the time offset between the reception of the DL DCI and the corresponding PDSCH is equal to or greater than a threshold timeDurationForQCL, where the threshold is based on reported UE capability [13, TS 38.306]. When the UE is configured with a single slot PDSCH, the indicated TCI state should be based on the activated TCI states in the slot with the scheduled PDSCH. When the UE is configured with a multi-slot PDSCH or the UE is configured with higher payer parameter [pdsch-TimeDomainAllocationListForMultiPDSCH-r17], the indicated TCI state should be based on the activated TCI states in the first slot with the scheduled PDSCH, and UE shall expect the activated TCI states are the same across the slots with the scheduled PDSCH. When the UE is configured with CORESET associated with a search space set for cross-carrier scheduling and the UE is not configured with enableDefaultBeamForCCS, the UE expects tci-PresentInDCI is set as 'enabled' or tci-PresentDCI-1-2 is configured for the CORESET, and if one or more of the TCI states configured for the serving cell scheduled by the search space set contains qcl-Type set to 'typeD', the UE expects the time offset between the reception of the detected PDCCH in the search space set and the corresponding PDSCH is larger than or equal to the threshold timeDurationForQCL.
…
<Unchanged parts omitted>
-------------------------- End of Text Proposal for TS 38.214 --------------------------



3. Conclusion
In this contribution, we discussed the beam based operation in 52.6-71GHz. Based on the discussion, we made following proposals.
Proposal 1: 
· Support a UE capability for Rx and Tx beam switching time between adjacent DL signals/channels and adjacent UL signals/channels, respectively.
· In UE capability session, discuss what candidate values of the beam switching time should be supported
· [UE is not expected to be scheduled/configured with a signal/channel on X symbol(s) before to and X symbol(s) after of another signal/channel if UE indicates that beam switching time no more than X symbols is required to transmit/receive those signals/channels consecutively.]

Proposal 2: When the UE is configured with a multi-slot PDSCH or the UE is configured with higher payer parameter [pdsch-TimeDomainAllocationListForMultiPDSCH-r17], the indicated TCI state should be based on the activated TCI states in the first slot with the scheduled PDSCH, and UE shall expect the activated TCI states are the same across the slots with the scheduled PDSCH (i.e., to adapt the following TP).
	-------------------------- Start of Text Proposal for TS 38.214 --------------------------
<Unchanged parts omitted>
5.1.5	Antenna ports quasi co-location
…
If a PDSCH is scheduled by a DCI format having the TCI field present, the TCI field in DCI in the scheduling component carrier points to the activated TCI states in the scheduled component carrier or DL BWP, the UE shall use the TCI-State according to the value of the 'Transmission Configuration Indication' field in the detected PDCCH with DCI for determining PDSCH antenna port quasi co-location. The UE may assume that the DM-RS ports of PDSCH of a serving cell are quasi co-located with the RS(s) in the TCI state with respect to the QCL type parameter(s) given by the indicated TCI state if the time offset between the reception of the DL DCI and the corresponding PDSCH is equal to or greater than a threshold timeDurationForQCL, where the threshold is based on reported UE capability [13, TS 38.306]. When the UE is configured with a single slot PDSCH, the indicated TCI state should be based on the activated TCI states in the slot with the scheduled PDSCH. When the UE is configured with a multi-slot PDSCH or the UE is configured with higher payer parameter [pdsch-TimeDomainAllocationListForMultiPDSCH-r17], the indicated TCI state should be based on the activated TCI states in the first slot with the scheduled PDSCH, and UE shall expect the activated TCI states are the same across the slots with the scheduled PDSCH. When the UE is configured with CORESET associated with a search space set for cross-carrier scheduling and the UE is not configured with enableDefaultBeamForCCS, the UE expects tci-PresentInDCI is set as 'enabled' or tci-PresentDCI-1-2 is configured for the CORESET, and if one or more of the TCI states configured for the serving cell scheduled by the search space set contains qcl-Type set to 'typeD', the UE expects the time offset between the reception of the detected PDCCH in the search space set and the corresponding PDSCH is larger than or equal to the threshold timeDurationForQCL.
…
<Unchanged parts omitted>
-------------------------- End of Text Proposal for TS 38.214 --------------------------
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