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Introduction
In this contribution, we summarize all issues discussed on beam management and timings associated with beam-based operation for new SCSs to support NR from 52.6 GHz to 71 GHz in RAN#110-e.
Remaining issues
Active TCI state determination based on valid scheduled PDSCH(s)
In RAN1#109-e [3], it was discussed and concluded whether valid SLIV or configured SLIV should be used in some functionalities including RV field in a DCI format, PUSCH carrying A-CSI report, CBGTI and out-of-order determination. In [Intel, 2], it is pointed out that the issue on determination of the activated TCI states should be discussed in line with the discussion in RAN1#109-e [3]. Based on the discussion, it is proposed to determine the active TCI states based on the activated TCI states in the first slot with the valid scheduled PDSCH(s). 
Moderator’s comment:
As whether to use valid SLIV or configured SLIV was discussed for RV field in a DCI format, PUSCH carrying A-CSI report, CBGTI and out-of-order determination, the moderator believes that it would be better to have a conclusion on this issue. The following proposal is provided for discussion based on the proposal from [Intel, 2].  

Proposal 2.1-1
Agree on the following CR.
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<Unchanged Text Omitted>
[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]. For a single slot PDSCH, the indicated TCI state(s) should be based on the activated TCI states in the slot with the scheduled PDSCH. For a multi-slot PDSCH or the UE is configured with higher layer parameter [pdsch-TimeDomainAllocationListForMultiPDSCH-r17], the indicated TCI state(s) should be based on the activated TCI states in the first slot with the valid scheduled PDSCH(s), and UE shall expect the activated TCI states are the same across the slots with the valid scheduled PDSCH(s). 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 a corresponding PDSCH is larger than or equal to the threshold timeDurationForQCL.
<Unchanged Text Omitted>



	Company
	Input

	Samsung
	We don’t think the valid scheduled PDSCH to determine the activated TCI state is necessary. Although the first slot with the scheduled PDSCH is invalid, the UE can aware the activated TCI states at the first slot. So UE’s behavior is clear.

	Futurewei
	We share a similar view with Samsung. The UE behaviour is clear without the change.

	Ericsson 
	Share similar view as Samsung and Futurewei

	CATT
	Similar view with Samsung/Futurewei/Ericsson

	LG Electronics
	We share the view with Samsung. No specification change is needed.

	ZTE, Sanechips
	We share similar view with the above companies that have provided comments, that is, UE behavior is clear, so there is no need to add ‘valid’ before scheduled PDSCH(s).

	vivo
	Agree with Samsung. This issue is not an essential correction.

	QC
	To our understanding, the current spec means 1st slot with scheduled PDSCH, regardless it is valid or not. It has no ambiguity. So this proposal seems not needed.

	Intel
	We are fine to follow majority view to confirm that the first slot is according to configured SLIV. We would prefer to make a conclusion just like what we’ve done for many other issues, RV, A-CSI, OOO, etc. 

	OPPO
	We share similar view with Samsung. 

	Moderator
	It seems that majority of companies prefer to maintain the current specification based on the scheduled PDSCH. There was a proposal to confirm it as a conclusion, however, as there are many other issues need to be discussed for other sub-agendas in limited time, the moderator would like conclude this issue without an explicit conclusion. 



Update of applied TCI states based on Rel-17 unified TCI framework
In [Intel, 2], it is pointed out that exact rules for TCI update using unified TCI framework within the span of multi-slot PDSCH were left FFS after the agreement from RAN1#108-e as shown below. 
	Agreement
TP#1 below is endorsed for TS 38.214
· 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



Based on the discussion, it it proposed to support Alt1 for Rel-17 unified TCI states as there is no practical problem for UE to change the applied TCI states within the span of the multiple PDSCHs scheduled by a DCI. 
Moderator’s comment:
In Moderator’s understanding, majority of companies didn’t express the necessity to have additional discussion and a clear conclusion on the alternatives as the current specification already supports Alt1. However, as having a clear conclusion adds more clarity, the following proposal is provided for discussion. 

Proposal 2.1-2
•	For Rel-17 unified TCI framework, the applied TCI states can be updated using unified TCI framework within the span of multi-PDSCH (Alt 1).

	Company
	Input

	Samsung
	We understand the intention. However, we think that RAN1 already have an agreement that multi-PDSCHs scheduled by a DCI support only a single TCI state. The intention of the agreement is not to change the TCI state in the span of multi-PDSCH. Therefore Alt2 is more aligned with the agreement.

	Futurewei
	OK with the Proposal 2.1-2

	Ericsson
	We provided an analysis for this issue in our Tdoc to RAN1#109-e (R1-2204114). From that analysis, we concluded that the current spec already supports Alt-1.

	CATT
	Ok with proposal

	LG Electronics
	We share the view with Ericsson. Current speridication supports Alt-1. But we are open to capture Proposal 2.1-2 as conclusion for clarity.

	ZTE, Sanechips
	We agree with FL’s comment and Proposal 2.1-2. The current 38.214-h20 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 Alt 1. Thus Alt 1 has no additional spec impact.

We are also open that this issue and another similar issue of multi-slot PDSCH & Rel-17 unified TCI framework can be confirmed by Rel-17 FeMIMO team.

	vivo
	Support Proposal 2.1-2 and prefer to comfirm same understanding with Rel-17 MIMO discussion on unified beam.

	QC
	Support Proposal 2.1-2, which is supported by current spec

	Intel
	We support the proposal and fine to make it a conclusion. 

	OPPO
	Fine with the Proposal.

	Moderator
	Based on the offline discussion, Samsung is also fine for Alt1) and would like to close the discussion given the limited time for discussion.




Applendix – Observations and Proposals
	Company
	Observations and Proposals from Contributions

	[InterDigital, Inc., 1]
	Observation 1: The simple extrapolation of the number of symbols required for antenna switching gap with SRS resource set transition will lead to 8 and 16 blanked symbols respectively for 480 and 960KHz SCS if we use the absolute time duration for low SCSs.
Observation 2: Supporting low values of antenna switching gap would bring efficient NR operation in 52-71GHz. 
Observation 3: For UE capability signaling for Rx and Tx beam switching time with/without scheduling restriction, further discussions are essential for the specification support. Especially, various corner cases should be considered for the scheduling restriction.
Observation 4: Given the limited discussion time in the maintenance phase, it is preferred to support a minimized and essential specification support.
Observation 5: Based on the reported value, beam switching time gap can be handled by gNB implementation. 
Proposal 1: Introduce a UE capability signaling to indicate one of [2, 8] for 480 kHz and [2, 16] for 960 kHz, where 8 and 16 are default values for 480 kHz and 960 kHz, respectively.
Proposal 2: Support Text proposal 1 to support one of [2, 8] for 480 kHz and [2, 16] for 960 kHz based on the proposed UE capability signaling.


	[Intel Corporation, 2]
	Proposal 1
· The first slot with scheduled PDSCH(s) to determine the activated TCI states should be the first slot with valid SLIV of the indicated TDRA row. 
· Agree on the following CR. 

	5.1.5	Antenna ports quasi co-location
<Unchanged Text Omitted>
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]. For a single slot PDSCH, the indicated TCI state(s) should be based on the activated TCI states in the slot with the scheduled PDSCH. For a multi-slot PDSCH or the UE is configured with higher layer parameter [pdsch-TimeDomainAllocationListForMultiPDSCH-r17], the indicated TCI state(s) should be based on the activated TCI states in the first slot with the valid scheduled PDSCH(s), and UE shall expect the activated TCI states are the same across the slots with the valid scheduled PDSCH(s). 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 a corresponding PDSCH is larger than or equal to the threshold timeDurationForQCL.
<Unchanged Text Omitted>



Proposal 2
· For Rel-17 unified TCI framework, the applied TCI states can be updated using unified TCI framework within the span of multi-PDSCH (Alt 1)
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