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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#107bis-e.
Multiple QCL Assumptions for Multiple PDSCHs/PUSCHs
Multiple QCL assumptions based on timeDurationForQCL
Observations and Proposals from Contributions

	Company
	Observations and Proposals from Contributions

	[Huawei/HiSi, 1]
	Proposal 3: For single-TRP with multi-PDSCH cross-carrier scheduling support Proposal 1e in [4] with a slight modification as follows:
· Multiple QCL assumptions are applied as per Rel-16
· The following Rel-16 rule is applied for each scheduled PDSCH if the UE is not configured with enableDefaultBeamForCCS:
· 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', 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.
· The following Rel-16 rule is applied for each scheduled PDSCH if the UE is configured with enableDefaultBeamForCCS:
· When the UE is configured with enableDefaultBeamForCCS, if the offset between the reception of the DL DCI and the corresponding PDSCH is less than the threshold timeDurationForQCL, or if the DL DCI does not have the TCI field present, the UE obtains its QCL assumption for the scheduled PDSCH from the activated TCI state with the lowest ID applicable to PDSCH in the active BWP of the scheduled cell.
· The Rel-16 rule corresponding to tci-PresentInDCI present and not present is applied for each PDSCH ≥ timeDurationForQCL if the UE is configured with enableDefaultBeamForCCS.

Proposal 4: Support the following TP in clause 5.1.5 of 38.214
	< Unchanged parts are omitted >
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.
< Unchanged parts are omitted >




	[InterDigital, 2]
	Observation 6: The previous agreements are applying single PDSCH TCI state determination rules regardless of timeDurationForQCL. 
Proposal 3: Support the following text proposal for 38.214. 
	Text proposal 2
If the 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 and or the UE is not 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. When the UE is configured with higher layer parameter [pdsch-TimeDomainAllocationListForMultiPDSCH-r17] and the DCI schedules one or more PDSCH(s), and the time offset between the reception of the DL DCI and all PDSCH(s) is equal to or greater than a threshold timeDurationForQCL, if applicable, the indicated TCI state applies to all scheduled the PDSCH(s).




	[vivo, 3]
	1.   multi-PDSCH scheduling can be seen as multiple single slot PDSCH scheduled by single DCI and the Rel-16 default beam rule is applied for each slot PDSCH respectively.

	[Sony, 5]
	Proposal 1 : For the case of single DCI scheduled multiple PDSCH of single-TRP, when some scheduled PDSCHs have scheduling offset less than timeDurationForQCL and others equal to or greater than timeDurationForQCL, UE applies the same default Rx beam from the 1st PDSCH to the last PDSCH.

	[Samsung, 7]
	Proposal 1: QCL assumption of multi-PDSCH scheduling for FR 2-2 can be treated as that of a single PDSCH
· Adopt TP#1 for TS 38.214.

TP#1 for TS 38.214
============================== Start of TP #1 for TS 38.214 ==================================
5.1.5	Antenna ports quasi co-location
=============================== Unchanged Text Omitted ===================================
If the 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 or the UE is configured with 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. 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 Text Omitted ===================================
============================== End of TP #1 for TS 38.214 ==================================
Proposal 2: Reuse Rel-16 rule for cross-carrier scheduling per PDSCH within scheduled multi-PDSCH
· Adopt TP#2 for TS 38.214
TP#2 for TS 38.214
============================== Start of TP #2 for TS 38.214 ==================================
5.1.5	Antenna ports quasi co-location
=============================== Unchanged Text Omitted ===================================
If the PDCCH carrying the scheduling DCI is received on one component carrier, and the a PDSCH scheduled by that DCI is on another component carrier:
-	The timeDurationForQCL is determined based on the subcarrier spacing of the scheduled PDSCH. If µPDCCH < µPDSCH an additional timing delay  is added to the timeDurationForQCL, where d is defined in 5.2.1.5.1a-1, otherwise d is zero;
-	When the UE is configured with enableDefaultBeamForCCS, if the offset between the reception of the DL DCI and the corresponding PDSCH is less than the threshold timeDurationForQCL, or if the DL DCI does not have the TCI field present, the UE obtains its QCL assumption for the scheduled PDSCH from the activated TCI state with the lowest ID applicable to PDSCH in the active BWP of the scheduled cell.

=============================== Unchanged Text Omitted ===================================
============================== End of TP #2 for TS 38.214 ==================================

	[NTT DOCOMO, 8]
	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 --------------------------




	[ZTE/Sanechips, 9]
	Proposal 4: For single-TRP with multi-PDSCH cross-carrier scheduling:
· Multiple QCL assumptions are applied as per Rel-16
· The following Rel-16 rule is applied for each scheduled PDSCH if the UE is not configured with enableDefaultBeamForCCS:
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.
· The following Rel-16 rule is applied for each scheduled PDSCH if the UE is configured with enableDefaultBeamForCCS:
When the UE is configured with enableDefaultBeamForCCS, if the offset between the reception of the DL DCI and the corresponding PDSCH is less than the threshold timeDurationForQCL, or if the DL DCI does not have the TCI field present, the UE obtains its QCL assumption for the scheduled PDSCH from the activated TCI state with the lowest ID applicable to PDSCH in the active BWP of the scheduled cell.
· The Rel-16 rule corresponding to tci-PresentInDCI present and not present is applied for each PDSCH ≥ timeDurationForQCL if the UE is configured with enableDefaultBeamForCCS.


	[OPPO, 11]
	Observation : single value offset configuration in tdmSchemeA case may restrict multiple SLIV configuration for multiple PDSCH scheduling. 
Proposal : R17 introduces multi-value offset configuration for M-TRP with tdmSchemeA.

	[Ericsson, 13]
	Proposal 1	Adopt TP#1 which captures the QCL assumption for each PDSCH with offset ≥ timeDurationForQCL when tci-PresentInDCI according to Alt-1.
[bookmark: _Toc29673209][bookmark: _Toc29674343][bookmark: _Toc29673350]----------------------------------------- Text Proposal (TP#1) for 38.214, Section 5.1.5 ----------------------------------------
*** 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]. 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. 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 text omitted ***
----------------------------------------------------------- End Text Proposal -----------------------------------------------------------
Proposal 2	Adopt TP#2 for for the QCL assumption for cross-carrier scheduling of multiple PDSCHs with single DCI.
----------------------------------------- Text Proposal (TP#2) for 38.214, Section 5.1.5 ----------------------------------------
*** 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]. 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, 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 a the corresponding PDSCH is larger than or equal to the threshold timeDurationForQCL.
*** Unchanged text omitted ***
If the PDCCH carrying the scheduling DCI is received on one component carrier, and the PDSCH scheduled by that DCI is on another component carrier:
-	The timeDurationForQCL is determined based on the subcarrier spacing of a the scheduled PDSCH. If µPDCCH < µPDSCH an additional timing delay  is added to the timeDurationForQCL, where d is defined in 5.2.1.5.1a-1, otherwise d is zero;
-	When the UE is configured with enableDefaultBeamForCCS, if the offset between the reception of the DL DCI and a the corresponding PDSCH is less than the threshold timeDurationForQCL, or if the DL DCI does not have the TCI field present, the UE obtains its QCL assumption for the scheduled PDSCH from the activated TCI state with the lowest ID applicable to PDSCH in the active BWP of the scheduled cell.
*** Unchanged text omitted ***
----------------------------------------------------------- End Text Proposal -----------------------------------------------------------

	[FUTUREWEI, 15]
	Proposal: Select Alternative-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.

	[xiaomi, 16]
	TP#3 for TS 38.214 Clause 5.1.5
============================= Unchanged part omitted ============================
Independent of the configuration of tci-PresentInDCI and tci-PresentDCI-1-2 in RRC connected mode, if the offset between the reception of the DL DCI and the corresponding PDSCH is less than the threshold timeDurationForQCL and at least one configured TCI state for the serving cell of scheduled PDSCH contains qcl-Type set to 'typeD', 
· the UE may assume that the DM-RS ports of PDSCH(s) of a serving cell are quasi co-located with the RS(s) with respect to the QCL parameter(s) used for PDCCH quasi co-location indication of the CORESET associated with a monitored search space with the lowest controlResourceSetId in the latest slot in which one or more CORESETs within the active BWP of the serving cell are monitored by the UE. In this case, if the qcl-Type is set to 'typeD' of the PDSCH DM-RS is different from that of the PDCCH DM-RS with which they overlap in at least one symbol, the UE is expected to prioritize the reception of PDCCH associated with that CORESET. This also applies to the intra-band CA case (when PDSCH and the CORESET are in different component carriers). If the UE is configured with higher layer parameter [pdsch-TimeDomainAllocationListForMultiPDSCH-r17] and the DCI schedules one or more PDSCH(s), and the time offset between the reception of the DL DCI and all or some PDSCH(s) is less than the threshold timeDurationForQCL, the same QCL assumption is applied to all these scheduled PDSCHs.
· If a UE is configured with enableDefaultTCI-StatePerCoresetPoolIndex and the UE is configured by higher layer parameter PDCCH-Config that contains two different values of coresetPoolIndex in different ControlResourceSets, 
· the UE may assume that the DM-RS ports of PDSCH associated with a value of coresetPoolIndex of a serving cell are quasi co-located with the RS(s) with respect to the QCL parameter(s) used for PDCCH quasi co-location indication of the CORESET associated with a monitored search space with the lowest controlResourceSetId among CORESETs, which are configured with the same value of coresetPoolIndex as the PDCCH scheduling that PDSCH, in the latest slot in which one or more CORESETs associated with the same value of coresetPoolIndex as the PDCCH scheduling that PDSCH within the active BWP of the serving cell are monitored by the UE. In this case, if the 'QCL-TypeD' of the PDSCH DM-RS is different from that of the PDCCH DM-RS with which they overlap in at least one symbol and they are associated with same value of coresetPoolIndex, the UE is expected to prioritize the reception of PDCCH associated with that CORESET. This also applies to the intra-band CA case (when PDSCH and the CORESET are in different component carriers). If the UE is configured with higher layer parameter [pdsch-TimeDomainAllocationListForMultiPDSCH-r17] and the DCI schedules one or more PDSCH(s), and the time offset between the reception of the DL DCI and all or some PDSCH(s) is less than the threshold timeDurationForQCL, the same QCL information is applied to all these scheduled PDSCHs.
· If a UE is configured with enableTwoDefaultTCI-States, and at least one TCI codepoint indicates two TCI states, the UE may assume that the DM-RS ports of PDSCH or PDSCH transmission occasions of a serving cell are quasi co-located with the RS(s) with respect to the QCL parameter(s) associated with the TCI states corresponding to the lowest codepoint among the TCI codepoints containing two different TCI states. When the UE is configured by higher layer parameter repetitionScheme set to 'tdmSchemeA' or is configured with higher layer parameter repetitionNumber, and the offset between the reception of the DL DCI and the first PDSCH transmission occasion is less than the threshold timeDurationForQCL, the mapping of the TCI states to PDSCH transmission occasions is determined according to clause 5.1.2.1 by replacing the indicated TCI states with the TCI states corresponding to the lowest codepoint among the TCI codepoints containing two different TCI states based on the activated TCI states in the slot with the first PDSCH transmission occasion. If the UE is configured with higher layer parameter [pdsch-TimeDomainAllocationListForMultiPDSCH-r17] and the DCI schedules one or more PDSCH(s), in which case the UE shall not expect to be configured with higher layer parameter repetitionNumber, and the time offset between the reception of the DL DCI and all or some PDSCH(s) is less than the threshold timeDurationForQCL, the same QCL parameters are applied to all these PDSCHs. In this case, if the 'QCL-TypeD' in both of the TCI states corresponding to the lowest codepoint among the TCI codepoints containing two different TCI states is different from that of the PDCCH DM-RS with which they overlap in at least one symbol, the UE is expected to prioritize the reception of PDCCH associated with that CORESET. This also applies to the intra-band CA case (when PDSCH and the CORESET are in different component carriers). 
============================= Unchanged part omitted ============================
TP#4 for TS 38.214 Clause 5.1.5
============================= Unchanged part omitted ============================
If a UE is configured with the higher layer parameter tci-PresentInDCI that is set as 'enabled' for the CORESET scheduling the PDSCH, the UE assumes that the TCI field is present in the DCI format 1_1 of the PDCCH transmitted on the CORESET. If a UE is configured with the higher layer parameter tci-PresentDCI-1-2 for the CORESET scheduling the PDSCH, the UE assumes that the TCI field with a DCI field size indicated by tci-PresentDCI-1-2 is present in the DCI format 1_2 of the PDCCH transmitted on the CORESET. If the PDSCH is scheduled by a DCI format not having the TCI field present, and the time offset between the reception of the DL DCI and the corresponding PDSCH of a serving cell is equal to or greater than a threshold timeDurationForQCL if applicable, where the threshold is based on reported UE capability [13, TS 38.306], for determining PDSCH antenna port quasi co-location, the UE assumes that the TCI state or the QCL assumption for the PDSCH is identical to the TCI state or QCL assumption whichever is applied for the CORESET used for the PDCCH transmission within the active BWP of the serving cell. When the UE is configured with higher layer parameter [pdsch-TimeDomainAllocationListForMultiPDSCH-r17] and the DCI schedules one or more PDSCH(s), and the time offset between the reception of the DL DCI and all or some PDSCH(s) is equal to or greater than a threshold timeDurationForQCL, if applicable, the QCL assumption used for the PDCCH transmission is applied to all these scheduled PDSCH(s). 
If the 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, 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 higher layer parameter [pdsch-TimeDomainAllocationListForMultiPDSCH-r17] and the DCI schedules one or more PDSCH(s), and the time offset between the reception of the DL DCI and all or some PDSCH(s) is equal to or greater than a threshold timeDurationForQCL, if applicable, the indicated TCI state applies to all these scheduled PDSCH(s).
============================= Unchanged part omitted ============================
TP#5 for TS 38.214 Clause 5.1.2.3
============================= Unchanged part omitted ============================
For a UE configured by the higher layer parameter repetitionScheme set to 'fdmSchemeA' or 'fdmSchemeB', and when the UE is indicated with two TCI states in a codepoint of the DCI field 'Transmission Configuration Indication' and DM-RS port(s) within one CDM group in the DCI field 'Antenna Port(s)', 
· 
If  is determined as "wideband", the first  PRBs are assigned to the first TCI state and the remaining  PRBs are assigned to the second TCI state, where is the total number of allocated PRBs for the UE. 
· 
If  is determined as one of the values among {2, 4}, even PRGs within the allocated frequency domain resources are assigned to the first TCI state and odd PRGs within the allocated frequency domain resources are assigned to the second TCI state. 
· If the UE is configured with higher layer parameter [pdsch-TimeDomainAllocationListForMultiPDSCH-r17] and the DCI schedules one or more PDSCH(s) over multiple slots, the mapping between TCI state and the PRBs is the same in each slots.
· The UE is not expected to receive more than two PDSCH transmission layers for each PDSCH transmission occasion.
============================= Unchanged part omitted ============================

TP#6 for TS 38.214 Clause 5.1.2.1
============================= Unchanged part omitted ============================
When a UE is configured by the higher layer parameter repetitionScheme set to 'tdmSchemeA' and indicated DM-RS port(s) within one CDM group in the DCI field 'Antenna Port(s)', the number of PDSCH transmission occasions is derived by the number of TCI states indicated by the DCI field 'Transmission Configuration Indication' of the scheduling DCI. 
· If two TCI states are indicated by the DCI field 'Transmission Configuration Indication', the UE is expected to receive two PDSCH transmission occasions, where the first TCI state is applied to the first PDSCH transmission occasion and resource allocation in time domain for the first PDSCH transmission occasion follows Clause 5.1.2.1. The second TCI state is applied to the second PDSCH transmission occasion, and the second PDSCH transmission occasion shall have the same number of symbols as the first PDSCH transmission occasion. If the UE is configured with higher layer parameter [pdsch-TimeDomainAllocationListForMultiPDSCH-r17] and the DCI schedules one or more PDSCH(s) over multiple slots, the same mapping method between TCI state and the PDSCH transmission occasion is applied in each slots. If the UE is configured by the higher layers with a value in StartingSymbolOffsetK, it shall determine that the first symbol of the second PDSCH transmission occasion starts after  symbols from the last symbol of the first PDSCH transmission occasion. If the value is not configured via the higher layer parameter StartingSymbolOffsetK,   = 0 shall be assumed by the UE. The UE is not expected to receive more than two PDSCH transmission layers for each PDSCH transmission occasion. For two PDSCH transmission occasions, the redundancy version to be applied is derived according to Table 5.1.2.1-2, where  applied respectively to the first and second TCI state. The UE expects the PDSCH mapping type indicated by DCI field 'Time domain resource assignment' to be mapping type B, and the indicated PDSCH mapping type is applied to both PDSCH transmission occasions.
· Otherwise, the UE is expected to receive a single PDSCH transmission occasion, and the resource allocation in the time domain follows Clause 5.1.2.1.
============================= Unchanged part omitted ============================

TP#7 for TS 38.214 Clause 9.1.4
============================= Unchanged part omitted ============================
When a UE is configured by the higher layer parameter repetitionNumber in PDSCH-TimeDomainResourceAllocation, the UE may expect to be indicated with one or two TCI states in a codepoint of the DCI field 'Transmission Configuration Indication' together with the DCI field 'Time domain resource assignment' indicating an entry which contains repetitionNumber in PDSCH-TimeDomainResourceAllocation, in which case UE shall not expect to be configured with higher layer parameter [pdsch-TimeDomainAllocationListForMultiPDSCH-r17], and DM-RS port(s) within one CDM group in the DCI field 'Antenna Port(s)'.
============================= Unchanged part omitted ============================

	[MediaTek, 18]
	Proposal 2: When the UE is configured with multi-PDSCH scheduling, 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 PDSCHs.
Proposal 3: For single-TRP with multi-PDSCH cross-carrier scheduling
· Multiple QCL assumptions are applied as per Rel-16
· The following Rel-16 rule is applied for each scheduled PDSCH if the UE is not configured with enableDefaultBeamForCCS:
· 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', 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.
· The following Rel-16 rule is applied for each scheduled PDSCH if the UE is configured with enableDefaultBeamForCCS:
· When the UE is configured with enableDefaultBeamForCCS, if the offset between the reception of the DL DCI and the corresponding PDSCH is less than the threshold timeDurationForQCL, or if the DL DCI does not have the TCI field present, the UE obtains its QCL assumption for the scheduled PDSCH from the activated TCI state with the lowest ID applicable to PDSCH in the active BWP of the scheduled cell.
· The Rel-16 rule corresponding to tci-PresentInDCI present and not present is applied for each PDSCH ≥ timeDurationForQCL if the UE is configured with enableDefaultBeamForCCS.

	[LGE, 19]
	Proposal #2: Define UE behavior (e.g., drop CG-PUSCH or drop DG-PUSCH depending on PUSCH cancellation time) when CG-PUSCH and DG-PUSCH transmissions are consecutively assigned and the reported beam switching time between CG-PUSCH and DG-PUSCH is not guaranteed.
Proposal #3: Adopt the following text proposal in TS 38.214 Section 5.1.5.

	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.


Proposal #4: When TDM scheme A is applied for multi-PDSCH scheduling with multi-TRP scenario, StartingSymbolOffsetK symbols between the last symbol of TB#n and the first symbol of TB#n+1 should be guaranteed.

	[Lenovo/MotM, 20]
	Proposal 1: For NR operation between 52.6 GHz and 71 GHz with high subcarrier spacing values such as 480kHz and 960kHz, if a UE is going to transmit a set of consecutive PUSCH transmissions including both dynamically scheduled PUSCH transmissions and CG-PUSCH transmissions, the UE can select the latest indicated UL Tx beam to transmit the consecutive UL CG and DG transmissions



Summary of views
	#
	Issue
	Companies’ views

	[bookmark: _Hlk92981493]2.1.1
	Support of single-TRP with multi-PDSCH cross-carrier scheduling


	Support proposal 1e (reusing Rel-16 rules for each PDSCH): Huawei/HiSi (with slight modification), InterDigital, vivo, ZTE/Sanechips, MediaTek
· [Huawei/HiSi]: The case that tci-PresentInDCI is not present in the scheduling DCI  and the UE is configured with enableDefaultBeamForCCS in the last sub-bullet of Proposal 1e is already addressed in the previous sub-bullet of Proposal 1e in “When the UE is configured with enableDefaultBeamForCCS, if the offset between the reception of the DL DCI and the corresponding PDSCH is less than the threshold timeDurationForQCL, or if the DL DCI does not have the TCI field present…” and does not need to be repeated in the last sub-bullet.
No (single beam): Sony
· [Sony]: For the case of single DCI scheduled multiple PDSCH of single-TRP, when some scheduled PDSCHs have scheduling offset less than timeDurationForQCL and others equal to or greater than timeDurationForQCL, UE applies the same default Rx beam from the 1st PDSCH to the last PDSCH.

	2.1.2
	TCI state activation for multi-PDSCH scheduling by a single DCI
	Activated TCI states for each PDSCH (Treat QCL assumption of multi-PDSCH scheduling as QCL assumption of a single PDSCH): Huawei/HiSi, InterDigital, vivo, Samsung, Ericsson
· [vivo]: multi-PDSCH scheduling can be seen as multiple single slot PDSCH scheduled by single DCI and the Rel-16 default beam rule is applied for each slot PDSCH respectively.
· [Samsung]: QCL assumption of multi-PDSCH scheduling for FR 2-2 can be treated as that of a single PDSCH
Activated TCI states for a first PDSCH: Docomo, ZTE/Sanechips, FUTUREWEI, MediaTek, LGE
· [Docomo]: 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.
· [FUTUREWEI]: 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. 

	2.1.3
	Other suggested corrections
	Samsung
============================== Start of TP #2 for TS 38.214 ==================================
5.1.5	Antenna ports quasi co-location
=============================== Unchanged Text Omitted ===================================
If the PDCCH carrying the scheduling DCI is received on one component carrier, and the a PDSCH scheduled by that DCI is on another component carrier:
-	The timeDurationForQCL is determined based on the subcarrier spacing of the scheduled PDSCH. If µPDCCH < µPDSCH an additional timing delay  is added to the timeDurationForQCL, where d is defined in 5.2.1.5.1a-1, otherwise d is zero;
-	When the UE is configured with enableDefaultBeamForCCS, if the offset between the reception of the DL DCI and the corresponding PDSCH is less than the threshold timeDurationForQCL, or if the DL DCI does not have the TCI field present, the UE obtains its QCL assumption for the scheduled PDSCH from the activated TCI state with the lowest ID applicable to PDSCH in the active BWP of the scheduled cell.

=============================== Unchanged Text Omitted ===================================
============================== End of TP #2 for TS 38.214 ==================================
Ericsson
----------------------------------------- Text Proposal (TP#2) for 38.214, Section 5.1.5 ----------------------------------------
*** 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]. 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, 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 a the corresponding PDSCH is larger than or equal to the threshold timeDurationForQCL.
*** Unchanged text omitted ***
If the PDCCH carrying the scheduling DCI is received on one component carrier, and the PDSCH scheduled by that DCI is on another component carrier:
-	The timeDurationForQCL is determined based on the subcarrier spacing of a the scheduled PDSCH. If µPDCCH < µPDSCH an additional timing delay  is added to the timeDurationForQCL, where d is defined in 5.2.1.5.1a-1, otherwise d is zero;
-	When the UE is configured with enableDefaultBeamForCCS, if the offset between the reception of the DL DCI and a the corresponding PDSCH is less than the threshold timeDurationForQCL, or if the DL DCI does not have the TCI field present, the UE obtains its QCL assumption for the scheduled PDSCH from the activated TCI state with the lowest ID applicable to PDSCH in the active BWP of the scheduled cell.
*** Unchanged text omitted ***
----------------------------------------------------------- End Text Proposal -----------------------------------------------------------
Xiaomi
TP#3 for TS 38.214 Clause 5.1.5
============================= Unchanged part omitted ============================
Independent of the configuration of tci-PresentInDCI and tci-PresentDCI-1-2 in RRC connected mode, if the offset between the reception of the DL DCI and the corresponding PDSCH is less than the threshold timeDurationForQCL and at least one configured TCI state for the serving cell of scheduled PDSCH contains qcl-Type set to 'typeD', 
· the UE may assume that the DM-RS ports of PDSCH(s) of a serving cell are quasi co-located with the RS(s) with respect to the QCL parameter(s) used for PDCCH quasi co-location indication of the CORESET associated with a monitored search space with the lowest controlResourceSetId in the latest slot in which one or more CORESETs within the active BWP of the serving cell are monitored by the UE. In this case, if the qcl-Type is set to 'typeD' of the PDSCH DM-RS is different from that of the PDCCH DM-RS with which they overlap in at least one symbol, the UE is expected to prioritize the reception of PDCCH associated with that CORESET. This also applies to the intra-band CA case (when PDSCH and the CORESET are in different component carriers). If the UE is configured with higher layer parameter [pdsch-TimeDomainAllocationListForMultiPDSCH-r17] and the DCI schedules one or more PDSCH(s), and the time offset between the reception of the DL DCI and all or some PDSCH(s) is less than the threshold timeDurationForQCL, the same QCL assumption is applied to all these scheduled PDSCHs.
· If a UE is configured with enableDefaultTCI-StatePerCoresetPoolIndex and the UE is configured by higher layer parameter PDCCH-Config that contains two different values of coresetPoolIndex in different ControlResourceSets, 
· the UE may assume that the DM-RS ports of PDSCH associated with a value of coresetPoolIndex of a serving cell are quasi co-located with the RS(s) with respect to the QCL parameter(s) used for PDCCH quasi co-location indication of the CORESET associated with a monitored search space with the lowest controlResourceSetId among CORESETs, which are configured with the same value of coresetPoolIndex as the PDCCH scheduling that PDSCH, in the latest slot in which one or more CORESETs associated with the same value of coresetPoolIndex as the PDCCH scheduling that PDSCH within the active BWP of the serving cell are monitored by the UE. In this case, if the 'QCL-TypeD' of the PDSCH DM-RS is different from that of the PDCCH DM-RS with which they overlap in at least one symbol and they are associated with same value of coresetPoolIndex, the UE is expected to prioritize the reception of PDCCH associated with that CORESET. This also applies to the intra-band CA case (when PDSCH and the CORESET are in different component carriers). If the UE is configured with higher layer parameter [pdsch-TimeDomainAllocationListForMultiPDSCH-r17] and the DCI schedules one or more PDSCH(s), and the time offset between the reception of the DL DCI and all or some PDSCH(s) is less than the threshold timeDurationForQCL, the same QCL information is applied to all these scheduled PDSCHs.
· If a UE is configured with enableTwoDefaultTCI-States, and at least one TCI codepoint indicates two TCI states, the UE may assume that the DM-RS ports of PDSCH or PDSCH transmission occasions of a serving cell are quasi co-located with the RS(s) with respect to the QCL parameter(s) associated with the TCI states corresponding to the lowest codepoint among the TCI codepoints containing two different TCI states. When the UE is configured by higher layer parameter repetitionScheme set to 'tdmSchemeA' or is configured with higher layer parameter repetitionNumber, and the offset between the reception of the DL DCI and the first PDSCH transmission occasion is less than the threshold timeDurationForQCL, the mapping of the TCI states to PDSCH transmission occasions is determined according to clause 5.1.2.1 by replacing the indicated TCI states with the TCI states corresponding to the lowest codepoint among the TCI codepoints containing two different TCI states based on the activated TCI states in the slot with the first PDSCH transmission occasion. If the UE is configured with higher layer parameter [pdsch-TimeDomainAllocationListForMultiPDSCH-r17] and the DCI schedules one or more PDSCH(s), in which case the UE shall not expect to be configured with higher layer parameter repetitionNumber, and the time offset between the reception of the DL DCI and all or some PDSCH(s) is less than the threshold timeDurationForQCL, the same QCL parameters are applied to all these PDSCHs. In this case, if the 'QCL-TypeD' in both of the TCI states corresponding to the lowest codepoint among the TCI codepoints containing two different TCI states is different from that of the PDCCH DM-RS with which they overlap in at least one symbol, the UE is expected to prioritize the reception of PDCCH associated with that CORESET. This also applies to the intra-band CA case (when PDSCH and the CORESET are in different component carriers). 
============================= Unchanged part omitted ============================
TP#4 for TS 38.214 Clause 5.1.5
============================= Unchanged part omitted ============================
If a UE is configured with the higher layer parameter tci-PresentInDCI that is set as 'enabled' for the CORESET scheduling the PDSCH, the UE assumes that the TCI field is present in the DCI format 1_1 of the PDCCH transmitted on the CORESET. If a UE is configured with the higher layer parameter tci-PresentDCI-1-2 for the CORESET scheduling the PDSCH, the UE assumes that the TCI field with a DCI field size indicated by tci-PresentDCI-1-2 is present in the DCI format 1_2 of the PDCCH transmitted on the CORESET. If the PDSCH is scheduled by a DCI format not having the TCI field present, and the time offset between the reception of the DL DCI and the corresponding PDSCH of a serving cell is equal to or greater than a threshold timeDurationForQCL if applicable, where the threshold is based on reported UE capability [13, TS 38.306], for determining PDSCH antenna port quasi co-location, the UE assumes that the TCI state or the QCL assumption for the PDSCH is identical to the TCI state or QCL assumption whichever is applied for the CORESET used for the PDCCH transmission within the active BWP of the serving cell. When the UE is configured with higher layer parameter [pdsch-TimeDomainAllocationListForMultiPDSCH-r17] and the DCI schedules one or more PDSCH(s), and the time offset between the reception of the DL DCI and all or some PDSCH(s) is equal to or greater than a threshold timeDurationForQCL, if applicable, the QCL assumption used for the PDCCH transmission is applied to all these scheduled PDSCH(s). 
If the 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, 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 higher layer parameter [pdsch-TimeDomainAllocationListForMultiPDSCH-r17] and the DCI schedules one or more PDSCH(s), and the time offset between the reception of the DL DCI and all or some PDSCH(s) is equal to or greater than a threshold timeDurationForQCL, if applicable, the indicated TCI state applies to all these scheduled PDSCH(s).
============================= Unchanged part omitted ============================
TP#5 for TS 38.214 Clause 5.1.2.3
============================= Unchanged part omitted ============================
For a UE configured by the higher layer parameter repetitionScheme set to 'fdmSchemeA' or 'fdmSchemeB', and when the UE is indicated with two TCI states in a codepoint of the DCI field 'Transmission Configuration Indication' and DM-RS port(s) within one CDM group in the DCI field 'Antenna Port(s)', 
· 
If  is determined as "wideband", the first  PRBs are assigned to the first TCI state and the remaining  PRBs are assigned to the second TCI state, where is the total number of allocated PRBs for the UE. 
· 
If  is determined as one of the values among {2, 4}, even PRGs within the allocated frequency domain resources are assigned to the first TCI state and odd PRGs within the allocated frequency domain resources are assigned to the second TCI state. 
· If the UE is configured with higher layer parameter [pdsch-TimeDomainAllocationListForMultiPDSCH-r17] and the DCI schedules one or more PDSCH(s) over multiple slots, the mapping between TCI state and the PRBs is the same in each slots.
· The UE is not expected to receive more than two PDSCH transmission layers for each PDSCH transmission occasion.
============================= Unchanged part omitted ============================

TP#6 for TS 38.214 Clause 5.1.2.1
============================= Unchanged part omitted ============================
When a UE is configured by the higher layer parameter repetitionScheme set to 'tdmSchemeA' and indicated DM-RS port(s) within one CDM group in the DCI field 'Antenna Port(s)', the number of PDSCH transmission occasions is derived by the number of TCI states indicated by the DCI field 'Transmission Configuration Indication' of the scheduling DCI. 
· If two TCI states are indicated by the DCI field 'Transmission Configuration Indication', the UE is expected to receive two PDSCH transmission occasions, where the first TCI state is applied to the first PDSCH transmission occasion and resource allocation in time domain for the first PDSCH transmission occasion follows Clause 5.1.2.1. The second TCI state is applied to the second PDSCH transmission occasion, and the second PDSCH transmission occasion shall have the same number of symbols as the first PDSCH transmission occasion. If the UE is configured with higher layer parameter [pdsch-TimeDomainAllocationListForMultiPDSCH-r17] and the DCI schedules one or more PDSCH(s) over multiple slots, the same mapping method between TCI state and the PDSCH transmission occasion is applied in each slots. If the UE is configured by the higher layers with a value in StartingSymbolOffsetK, it shall determine that the first symbol of the second PDSCH transmission occasion starts after  symbols from the last symbol of the first PDSCH transmission occasion. If the value is not configured via the higher layer parameter StartingSymbolOffsetK,   = 0 shall be assumed by the UE. The UE is not expected to receive more than two PDSCH transmission layers for each PDSCH transmission occasion. For two PDSCH transmission occasions, the redundancy version to be applied is derived according to Table 5.1.2.1-2, where  applied respectively to the first and second TCI state. The UE expects the PDSCH mapping type indicated by DCI field 'Time domain resource assignment' to be mapping type B, and the indicated PDSCH mapping type is applied to both PDSCH transmission occasions.
· Otherwise, the UE is expected to receive a single PDSCH transmission occasion, and the resource allocation in the time domain follows Clause 5.1.2.1.
============================= Unchanged part omitted ============================

TP#7 for TS 38.214 Clause 9.1.4
============================= Unchanged part omitted ============================
When a UE is configured by the higher layer parameter repetitionNumber in PDSCH-TimeDomainResourceAllocation, the UE may expect to be indicated with one or two TCI states in a codepoint of the DCI field 'Transmission Configuration Indication' together with the DCI field 'Time domain resource assignment' indicating an entry which contains repetitionNumber in PDSCH-TimeDomainResourceAllocation, in which case UE shall not expect to be configured with higher layer parameter [pdsch-TimeDomainAllocationListForMultiPDSCH-r17], and DM-RS port(s) within one CDM group in the DCI field 'Antenna Port(s)'.
============================= Unchanged part omitted ============================



1st round discussion
[Closed] Observation 2.1-a
Issue #2.1.2: Activated TCI states
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]During the discussion for TS38.214 after RAN1#107-e, whether to use activated TCI state of each PDSCH or first PDSCH was discussed. The moderator failed to observe a majority view as 6 companies are supporting each PDSCH while other 6 companies are supporting first PDSCH. More inputs are requested to companies which did not express their view on this issue in the table below.  

	Company
	Input

	Qualcomm
	We support the following option, which is inline with the legacy multi-slot PDSCH. The same TCI activation implementation can be reused here. Also, both schemes share the same QCL determination rule per PDSCH occasion, so it is natural to reuse the same rule/implementation.
Activated TCI states for a first PDSCH: Docomo, ZTE/Sanechips, FUTUREWEI, MediaTek, LGE

	Apple 
	We support the option to reuse the Rel-16 multi-slot PDSCH scheduling rule, i.e., Activated TCI states for a first PDSCH. 

	MediaTek
	We share the same view with Qualcomm and Apple that Rel-16 multi-slot PDSCH scheduling rule should be considered. We also would like to add the follow aspect to complete the proposal

UE shall expect the activated TCI states are the same across the slots with the scheduled PDSCHs

	DOCOMO
	In our understanding, supporting activated TCI states for each PDSCH is mainly motivated by the previous agreement for case 2 (i.e. Rel-16 rule is applied for each PDSCH). While activated TCI states for a first PDSCH is mainly motivated by previous agreement for case 1-1 (i.e. single QCL assumption applied to all PDSCHs). 
We believe that to determine indicated TCI state based on the activated TCI states in the first slot with the scheduled PDSCH, and guarantee the activated TCI states are the same across the slots with the scheduled PDSCHs, can be compatible to both agreements. That’s why we prefer the activated TCI states based on first PDSCH. If activated PTI states based on each PDSCH is applied, we’re afraid that we may need to revisit previous agreement for case 1-1.

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



Agreement
For Case 2 for single TRP and PDSCH scheduling offset for any scheduled PDSCH < timeDurationForQCL 
· Multiple QCL assumptions are applied as per Rel-16
· The following Rel-16 rule is applied for each PDSCH < timeDurationForQCL:
· The UE may assume that the DM-RS ports of a PDSCH of a serving cell are quasi co-located with the RS(s) with respect to the QCL parameter(s) used for PDCCH quasi co-location indication of the CORESET associated with a monitored search space with the lowest controlResourceSetId in the latest slot in which one or more CORESETs within the active BWP of the serving cell are monitored by the UE.
· The Rel-16 rule corresponding to tci-PresentInDCI present and not present is applied for each PDSCH ≥ timeDurationForQCL:
· Note: there might be no need for specification impact from this agreement



	LG Electronics
	We share the views that the same TCI state is applied to all of PDSCHs, similar to multi-PDSCH case in Rel-15. In addition, changing TCI state in-between PDSCHs scheduled by a single DCI would not be beneficial. This is why we made the following agreement in RAN1#104bis-e.

Agreement:
For multiple PDSCHs/PUSCHs scheduled by a single DCI, at least for single TRP, support indication of only a single TCI state/SRI in DCI
· FFS: number of TCI states/SRIs in a single DCI scheduling multiple PDSCHs/PUSCHs for multi-TRP


	Xiaomi
	Support to use the activated TCI states of first PDSCH. 

	Nokia/NSB
	If the discussion is assuming the case that TCI activation is happening within multi-PDSCH scheduling, we are fine with single the activated TCI states across the PDSCHs by single DCI, and the activated TCI states of the first PDSCH. 
Then, if we assume K0>0, do we also assume TCI activation happening in between DCI and the first PDSCH? But, we are still OK with the first PDSCH, assuming gNB is already aware of TCI updates timeline, and scheduling DCI is transmitted with such assumption. 
  

	Lenovo, Motorola Mobility
	We support the use of activated TCI state for the first PDSCH, which is in line with the multi-slot PDSCH aggregation as in Rel15/16 

	ZTE, Sanechips
	In order to align with the previous agreements, we propose that the indicated TCI state should be based on the activated TCI states in the first slot with the scheduled PDSCH.
If we don’t adopt this method, we would like to know how to deal with the following case: if activated TCI states corresponding to PDSCHs in different slots are different, how to provide the indicated TCI sate to PDSCH that offset is larger than timeDurationForQCL by DCI? Single DCI or multiple DCIs?


	Moderator
	Based on the discussions, the following is an updated summary of the company positions. 
Activated TCI states for each PDSCH (Treat QCL assumption of multi-PDSCH scheduling as QCL assumption of a single PDSCH): Huawei/HiSi, InterDigital, vivo, Samsung, Ericsson, Docomo,FW, CATT
Activated TCI states for a first PDSCH: Docomo, ZTE/Sanechips, FUTUREWEI, MediaTek, LGE, Qualcomm, Apple, LGE, xiaomi, Nokia/NSB, Lenovo/MotM, Intel

Given majority of companies support activated TCI states for a first PDSCH, the moderator proposes a merged proposal including TPs from Samsung and Ericsson, Proposal 2.1-b.

	Intel
	Updated our preference in Moderator summary above.
Our preference is the same activated TCI states for multi-PDSCH transmission. That’s why we prefer the activated TCI states based on the first PDSCH of the multi-PDSCH transmission.

	CATT1
	We prefer Activated TCI states for each PDSCH.

	NEC
	We also prefer Activated TCI states for each PDSCH.



Issue #2.1.3: Other CRs on multi-PDSCH
The moderator observed some editorial CRs from Samsung and Ericsson. Please check the draft CRs and share your views in the table below. For your information, I copied the text proposals as well. 
	Other suggested corrections
	Samsung
============================== Start of TP #2 for TS 38.214 ==================================
5.1.5	Antenna ports quasi co-location
=============================== Unchanged Text Omitted ===================================
If the PDCCH carrying the scheduling DCI is received on one component carrier, and the a PDSCH scheduled by that DCI is on another component carrier:
-	The timeDurationForQCL is determined based on the subcarrier spacing of the scheduled PDSCH. If µPDCCH < µPDSCH an additional timing delay  is added to the timeDurationForQCL, where d is defined in 5.2.1.5.1a-1, otherwise d is zero;
-	When the UE is configured with enableDefaultBeamForCCS, if the offset between the reception of the DL DCI and the corresponding PDSCH is less than the threshold timeDurationForQCL, or if the DL DCI does not have the TCI field present, the UE obtains its QCL assumption for the scheduled PDSCH from the activated TCI state with the lowest ID applicable to PDSCH in the active BWP of the scheduled cell.

=============================== Unchanged Text Omitted ===================================
============================== End of TP #2 for TS 38.214 ==================================
Ericsson
----------------------------------------- Text Proposal (TP#2) for 38.214, Section 5.1.5 ----------------------------------------
*** 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]. 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, 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 a the corresponding PDSCH is larger than or equal to the threshold timeDurationForQCL.
*** Unchanged text omitted ***
If the PDCCH carrying the scheduling DCI is received on one component carrier, and the PDSCH scheduled by that DCI is on another component carrier:
-	The timeDurationForQCL is determined based on the subcarrier spacing of a the scheduled PDSCH. If µPDCCH < µPDSCH an additional timing delay  is added to the timeDurationForQCL, where d is defined in 5.2.1.5.1a-1, otherwise d is zero;
-	When the UE is configured with enableDefaultBeamForCCS, if the offset between the reception of the DL DCI and a the corresponding PDSCH is less than the threshold timeDurationForQCL, or if the DL DCI does not have the TCI field present, the UE obtains its QCL assumption for the scheduled PDSCH from the activated TCI state with the lowest ID applicable to PDSCH in the active BWP of the scheduled cell.
*** Unchanged text omitted ***
----------------------------------------------------------- End Text Proposal -----------------------------------------------------------



	Company
	Input

	Qualcomm
	Fine with the TP. 

	Apple 
	Ok with the TPs. 

	DOOCMO
	Fine with the TP.

	LG Electronics
	OK with the first part of Ericsson’s TP and Samsung’s TP.

	Nokia/NSB
	We are fine with the proposal. 
Regarding to the other proposed text, on this part
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 …
These terms are not related to multi-PDSCH scheduling. This term is introduced for repetition of PDSCH for reliability. Based on the agreement, multi-PDSCH scheduling is only supported with single-slot PDSCH. So, the proposed CR is redundant. Multi-slot PDSCH is indicating PDSCH with repetition or aggregation factor. So, the proposal comes from mis-interpretation of the meaning. Since we already have following text in 5.1.2.1, so no further addition is required. 
If a UE is configured with pdsch-TimeDomainAllocationListForMultiPDSCH-r17 in which one or more rows contain multiple SLIVs for PDSCH, the UE does not expect to be configured with higher layer parameter repetitionNumber in pdsch-TimeDomainAllocationListForMultiPDSCH-r17.
If a UE is configured with pdsch-TimeDomainAllocationListForMultiPDSCH-r17 in which one or more rows contain multiple SLIVs for PDSCH on a DL BWP of a serving cell, the UE does not apply pdsch-AggregationFactor in PDSCH-config, if configured, to DCI format 1_1 on the DL BWP of the serving cell.


	ZTE, Sanechips
	Two TPs can be merged into one (the first part of Ericsson’s TP + Samsung’s TP). Samsung's TP seems to be more accurate than the second part of Ericsson's TP.

	Moderator
	It seems that majority companies are fine with the proposed CRs from Samsung and Ericsson. This discussion is now closed. Please check Proposal 2.1-b based on TPs from Samsung and Ericsson.



Issue#2.1.1: support of proposal 1e in RAN1#107-e
In RAN1#107-e, the following proposal was discussed, but was not approved because of the different views on whether the note is needed or not. 
Proposal 1e
For single-TRP with multi-PDSCH cross-carrier scheduling
· Multiple QCL assumptions are applied as per Rel-16
· The following Rel-16 rule is applied for each scheduled PDSCH if the UE is not configured with enableDefaultBeamForCCS:
· 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', 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.
· The following Rel-16 rule is applied for each scheduled PDSCH if the UE is configured with enableDefaultBeamForCCS:
· When the UE is configured with enableDefaultBeamForCCS, if the offset between the reception of the DL DCI and the corresponding PDSCH is less than the threshold timeDurationForQCL, or if the DL DCI does not have the TCI field present, the UE obtains its QCL assumption for the scheduled PDSCH from the activated TCI state with the lowest ID applicable to PDSCH in the active BWP of the scheduled cell.
· The Rel-16 rule corresponding to tci-PresentInDCI present and not present is applied for each PDSCH ≥ timeDurationForQCL if the UE is configured with enableDefaultBeamForCCS.
· Note: All the above bullets may not have spec impact. 

For the proposal, the moderator observed one suggested update and one objection which proposes to support single QCL assumption. For the suggested update, the suggestion was to remove “and not present” in the last bullet, as “and not present” is covered in the above bullet. However, in the moderator’s understanding, “and not present” is not covered in the above as the last bullet is only discussing each PDSCH≥ timeDurationForQCL while the above bullet is discussing each PDSCH<timeDurationForQCL. For single QCL assumption, as we had a consensus from RAN1#107-e, the moderator asks to compromise with the existing proposal as it is without the note. Please share your views on Proposal 2.1-a.

[Closed] Proposal 2.1-a (Proposal 1e without the note)
For single-TRP with multi-PDSCH cross-carrier scheduling
· Multiple QCL assumptions are applied as per Rel-16
· The following Rel-16 rule is applied for each scheduled PDSCH if the UE is not configured with enableDefaultBeamForCCS:
· 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', 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.
· The following Rel-16 rule is applied for each scheduled PDSCH if the UE is configured with enableDefaultBeamForCCS:
· When the UE is configured with enableDefaultBeamForCCS, if the offset between the reception of the DL DCI and the corresponding PDSCH is less than the threshold timeDurationForQCL, or if the DL DCI does not have the TCI field present, the UE obtains its QCL assumption for the scheduled PDSCH from the activated TCI state with the lowest ID applicable to PDSCH in the active BWP of the scheduled cell.
· The Rel-16 rule corresponding to tci-PresentInDCI present and not present is applied for each PDSCH ≥ timeDurationForQCL if the UE is configured with enableDefaultBeamForCCS.

	Company
	Input

	Qualcomm
	Instead of discussing the agreement wording, it may be more efficient to directly discuss TP to see the exact proposal. We are fine for the TP in E///’s contribution R1-2200404, which is also in FL’s Issue #2.1.3. If others have different proposals, please bring the corresponding TP.

	DOCOMO
	We support this proposal. And we are fine with Ericsson’s proposed TP.

	LG Electronics
	Agree with Qualcomm’s view. It should be enough directly to agree on the corresponding TP in Issue #2.1.3.

	Nokia/NSB
	We don’t see need for the proposal. Proposed CR in issue #2.1.3 may be enough. 

	ZTE, Sanechips
	we agree with Qualcomm’s view and support the merged version of TPs from samsung and Ericsson in Issue #2.1.3.

	Moderator
	As multiple companies believe that this proposal is not needed and it is better to focus on proposed CRs from Samsung and Ericsson, this proposal is now closed. Please check Proposal 2.1-b based on TPs from Samsung and Ericsson.



[Closed] Proposal 2.1-b
Adopt the following TP for TS 38.214.
============================== Start of TP for TS 38.214 ===============================
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]. 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 layer 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 a the corresponding PDSCH is larger than or equal to the threshold timeDurationForQCL.
*** Unchanged text omitted ***
If the PDCCH carrying the scheduling DCI is received on one component carrier, and a the PDSCH scheduled by that DCI is on another component carrier:
-	The timeDurationForQCL is determined based on the subcarrier spacing of the scheduled PDSCH. If µPDCCH < µPDSCH an additional timing delay  is added to the timeDurationForQCL, where d is defined in 5.2.1.5.1a-1, otherwise d is zero;
-	When the UE is configured with enableDefaultBeamForCCS, if the offset between the reception of the DL DCI and the corresponding PDSCH is less than the threshold timeDurationForQCL, or if the DL DCI does not have the TCI field present, the UE obtains its QCL assumption for the scheduled PDSCH from the activated TCI state with the lowest ID applicable to PDSCH in the active BWP of the scheduled cell.
*** Unchanged text omitted ***
============================== End of TP for TS 38.214 ===============================

[Closed] Proposal 2.1-c (Based on the comments from Ericsson)
Adopt the following TP for TS 38.214.
============================== Start of TP for TS 38.214 ===============================
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]. 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, 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 higher layer parameter [pdsch-TimeDomainAllocationListForMultiPDSCH-r17], the indicated TCI state should be based on the activated TCI states in the first slot 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 a the corresponding PDSCH is larger than or equal to the threshold timeDurationForQCL.
*** Unchanged text omitted ***
If the PDCCH carrying the scheduling DCI is received on one component carrier, and a the PDSCH scheduled by that DCI is on another component carrier:
-	The timeDurationForQCL is determined based on the subcarrier spacing of the scheduled PDSCH. If µPDCCH < µPDSCH an additional timing delay  is added to the timeDurationForQCL, where d is defined in 5.2.1.5.1a-1, otherwise d is zero;
-	When the UE is configured with enableDefaultBeamForCCS, if the offset between the reception of the DL DCI and the corresponding PDSCH is less than the threshold timeDurationForQCL, or if the DL DCI does not have the TCI field present, the UE obtains its QCL assumption for the scheduled PDSCH from the activated TCI state with the lowest ID applicable to PDSCH in the active BWP of the scheduled cell.
*** Unchanged text omitted ***
============================== End of TP for TS 38.214 ===============================

[Closed] Proposal 2.1-d (The common part between Proposal 2.1-b and Proposal 2.1-c)
Adopt the following TP for TS 38.214.
============================== Start of TP for TS 38.214 ===============================
5.1.5	Antenna ports quasi co-location
*** Unchanged text omitted ***
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 the corresponding PDSCH is larger than or equal to the threshold timeDurationForQCL.
*** Unchanged text omitted ***
If the PDCCH carrying the scheduling DCI is received on one component carrier, and a the PDSCH scheduled by that DCI is on another component carrier:
-	The timeDurationForQCL is determined based on the subcarrier spacing of the scheduled PDSCH. If µPDCCH < µPDSCH an additional timing delay  is added to the timeDurationForQCL, where d is defined in 5.2.1.5.1a-1, otherwise d is zero;
-	When the UE is configured with enableDefaultBeamForCCS, if the offset between the reception of the DL DCI and the corresponding PDSCH is less than the threshold timeDurationForQCL, or if the DL DCI does not have the TCI field present, the UE obtains its QCL assumption for the scheduled PDSCH from the activated TCI state with the lowest ID applicable to PDSCH in the active BWP of the scheduled cell.
*** Unchanged text omitted ***
============================== End of TP for TS 38.214 ===============================

[Closed] Proposal 2.1-e (Based on the comments from LGE, Ericsson and Huawei)
Adopt the following TP for TS 38.214.
============================== Start of TP for TS 38.214 ===============================
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]. 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, 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 higher payer parameter [pdsch-TimeDomainAllocationListForMultiPDSCH-r17] and not configured with a multi-slot PDSCH, the indicated TCI state should be based on the activated TCI states in the first slot with the corresponding to the first 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 a the corresponding PDSCH is larger than or equal to the threshold timeDurationForQCL.
*** Unchanged text omitted ***
If the PDCCH carrying the scheduling DCI is received on one component carrier, and a the PDSCH scheduled by that DCI is on another component carrier:
-	The timeDurationForQCL is determined based on the subcarrier spacing of the scheduled PDSCH. If µPDCCH < µPDSCH an additional timing delay  is added to the timeDurationForQCL, where d is defined in 5.2.1.5.1a-1, otherwise d is zero;
-	When the UE is configured with enableDefaultBeamForCCS, if the offset between the reception of the DL DCI and the corresponding PDSCH is less than the threshold timeDurationForQCL, or if the DL DCI does not have the TCI field present, the UE obtains its QCL assumption for the scheduled PDSCH from the activated TCI state with the lowest ID applicable to PDSCH in the active BWP of the scheduled cell.
*** Unchanged text omitted ***
============================== End of TP for TS 38.214 ===============================

	Company
	Input

	Moderator
	This proposal is a merged version of a TP for TCI state activation based on a first PDSCH, a TP from Ericsson (the 1st paragraph) and a TP from Samsung. Please check and share your view. 

	FW
	Our position was not captured correctly, and we have fixed it.
We have a slight preference for the alternate proposal of treating QCL-D assumption of multi-PDSCH as QCL-D assumption of single-slot PDSCH. This is to have a unified behavior and in light of the fact that gNB is aware of set of activated states/ timeline of their application by UE and has control of mapping codepoints to states.  

	vivo
	We don’t support this proposal. 
Our understanding is that multi-PDSCH scheduling specified in Rel-17 can be seen as multiple single slot PDSCHs scheduled by single DCI. In this sense, it is different from a multi-slot PDSCH. Therefore, we prefer to follow that of single PDSCH behavior in Rel-16, not that of multi-slot PDSCH. 

	Qualcomm
	Fine for the TP

	Samsung
	We prefer to determine the QCL assumption for each of the PDSCH within multi-PDSCHs according to Rel-16 behavior, and we believe this is more aligned with the intention of the agreement made in the previous meetings. 

	Ericsson
	We support the 2nd and 3rd changes in this TP (change "the" to "a") related to cross-carrier scheduling.
However, the 1st change seems to be mixing a different issue (whether QCL rule for multi-PDSCH follows single-PDSCH scheduling or multi-slot PDSCH scheduling). Our preference is the former, since we think it better aligns with previous agreements regarding support for multiple QCL assumptions. We understand that there are split views on this topic, hence, maybe it is more productive to agree on that issue separately from the cross carrier scheduling issue. These are the two alternatives, and our preference is Alt-a:
· Alt-a (ruese single-slot PDSCH rule)
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 (ruese multi-slot PDSCH rule):
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.

	Huawei, HiSilicon
	Similar to Ericsson, we support second and third changes (“the” to “a”) corresponding to cross-carrier scheduling ONLY. We don’t support the first change and, instead, we support Alt-a in above Ericsson comment.
As discussed in our t-doc, as per agreements in RAN1#107-e, when the UE is configured with [pdsch-TimeDomainAllocationListForMultiPDSCH-r17], the following observations can be made:
· If the DCI schedules PDSCH_0,…, PDSCH_M and if the offset of PDSCH_m =O_m < timeDurationForQCL, the default QCL that is applied to PDSCH_m is the same as the case when the DCI schedules a single PDSCH_m with the same offset O_m. 
· If the DCI schedules PDSCH_0,…, PDSCH_M and if the offset of PDSCH_m = O_m  timeDurationForQCL, the QCL assumption that is applied to PDSCH_m is the same as the case when the DCI schedules a single PDSCH_m with the same offset O_m. 
In other words, each PDSCH in multi-PDSCH is considered individually and its QCL assumption follows that of the corresponding Rel-15 (for single TRP scheme) or Rel-16 (for multi-TRP scheme). In our view, a similar principle should also apply to the issue of activated TCI state; that is, the indicated TCI state should be based on the activated TCI states in the slot of the scheduled PDSCH (Alt-a above). Further, based on Agreement in RAN1 107-e, when the following conditions are met:
· UE is configured with [pdsch-TimeDomainAllocationListForMultiPDSCH-r17] where a PDSCH_m is in slot m and a PDSCH_n in is slot n (m<n) and both have offsets < timeDurationForQCL. 
· A MAC command is received so that UE should change the set of activated TCI states from set {L_1} to set {L_2} in slot k where (m<k<n).
· Note: The response time to MAC command is    slots after the transmission of HARQ-ACK corresponding to the PDSCH carrying MAC command: “When the UE would transmit a PUCCH with HARQ-ACK information in slot n corresponding to the PDSCH carrying the activation command, the indicated mapping between TCI states and codepoints of the DCI field 'Transmission Configuration Indication' should be applied starting from the first slot that is after slot where  is the SCS configuration for the PUCCH.”
· UE is configured with enableTwoDefaultTCI-States, and at least one TCI codepoint indicates two TCI states.
· UE is configured with repetitionScheme set to 'tdmSchemeA',
Then, for deriving the QCL assumptions of the two PDSCH transmission occasions of PDSCH_m (both of which are in the same slot m), UE uses the TCI states corresponding to the lowest codepoint among the TCI codepoints containing two different TCI states in set {L_1} and for deriving the QCL assumptions of the two PDSCH transmission occasions of PDSCH_n (both of which are in the same slot n), UE uses the TCI states corresponding to the lowest codepoint among the TCI codepoints containing two different TCI states in set {L_2}. Therefore, if MAC command arrives at the right time, it can be concluded from Agreement in RAN1#107-e that set of activated TCI states used for PDSCH_m and the set of activated TCI states used for PDSCH_n can be different when both PDSCH_m and PDSCH_n have offsets less than timeDurationForQCL. To follow the same principle for the case that PDSCH offsets are larger than timeDurationForQCL, it is necessary to support Alt-a:

· Alt-a (ruese single-slot PDSCH rule)
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.


	LG Electronics
	Support the TP.

	CATT1
	We prefer alt-a.

	NEC
	We support Alt-a in above Ericsson provided.

	DOCOMO
	We support the TP.

	Nokia/NSB
	We are fine with Alt-a, but, as we indicated, we believe that multi-PDSCH scheduling is only supporting single-slot PDSCH. Then, we don’t see need for adding redundant condition. So, we want to keep the current text.
 If it is still ambiguous, I prefer to clarify that multi-PDSCH scheduling is supporting single-slot PDSCH. 

	ZTE, Sanechips
	We support Proposal 2.1-b (the whole TP, including the part of cross-carrier scheduling and the part of Alt-b).
We do not agree with Ericsson’s views that it should align with agreements for multIple QCL assumptions, and also do not agree with Alt-a.
In the existing TS38.214, which says “the indicated TCI state” (not “default QCL assumption” ) applies for the case with the time offset is equal to or greater than a threshold timeDurationForQCL. Further, in above 52.6GHz WI, we have agreed to apply single QCL assumption for all scheduled PDSCHs by a single DCI if the offsets for these PDSCHs >= timeDurationForQCL (i.e. Case 1-1)). For this, we think the indicated TCI state should be based on the activated TCI states in the first slot with the scheduled PDSCH. Wherein, the indicated TCI state is applied for all these scheduled PDSCHs. Above rule aligns with the previous agreement. But if the indicated TCI state is based on the activated TCI states in the slot with each scheduled PDSCH, we do not know how a DCI indicates a same TCI state for all these PDSCHs but with different activated TCI states.


-----------------  38.214 --------------------------------------
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, 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.
-----------------END--------


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




	Apple
	Fine with the TP.  

	Moderator
	It seems that majority companies are fine with the corrections for cross-carrier scheduling. For TCI state activation for multi-PDSCH, the following is a summary of the discussion so far. Please correct the position if my understanding is not correct. 
Activated TCI states for each PDSCH (including Alt-a): Huawei/HiSi, InterDigital, vivo, Samsung, Ericsson, FW, CATT, Nokia/NSB (no additional specification), NEC
· Alt-a (reuse single-slot PDSCH rule)
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.

Activated TCI states for a first PDSCH (including Alt-b): Docomo, ZTE/Sanechips, MediaTek, LGE, Qualcomm, Apple, LGE, xiaomi, Lenovo/MotM, Intel
· Alt-b (reuse multi-slot PDSCH rule):
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.

Based on the above, no clear majority has been observed and I feel that we need GTW discussion for this issue. 

	Ericsson
	We would like to point out the following regarding Alt-b:
"… 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."
The cyan highlighted part is redundant, and actually does not affect UE behavior on what TCI state the UE should assume. The yellow highlighted part says "use whatever TCI state is active in the slot with the first scheduled PDCH," so the cyan part doesn't matter, i.e., it doesn't matter if the UE receives a MAC-CE after this slot that changes the active TCI states, the UE will still use whatever TCI state was active in the slot with the first scheduled PDSCH for all PDSCHs with offset ≥ timeDurationForQCL.
We have a concern that the cyan part unnecessarily restricts gNB behavior, with no impact on UE behavior, and we do not want to inherit this for multi-PDSCH scheduling (i.e., when the UE is configured with pdsch-TimeDomainAllocationListForMultiPDSCH-r17).

	ZTE, Sanechips
	For the above issue raised by Ericsson, we understand that even if the cyan highlighted part may restrict gNB behavior, it seems more appropriate to put it in Rel-15/16 CR to be handled, not in Rel-17 above 52.6 maintenance phrase.

	Moderator
	For the issue raised by Ericsson, I agree with ZTE as the part is based on Rel-16 CR. 

	Moderator
	Thanks for the good discussion in the GTW session. As per chair’s guidance, Proposal 2.1-c has been added based on Ericsson’s comment. Please continue the discussion. 

	vivo
	On the wording of the 1st change in proposal 2.1-c, “When 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”. The words “the first slot with the scheduled PDSCH” at the end is not clear to us. Given this is for multiple PDSCHs scheduled by a single DCI, shouldn’t it be “the first slot of the first scheduled PDSCH”?

	LG Electronics
	As commented durting GTW session, Proposal 2.1-b is preferred.
For Proposal 2.1-c, if a UE is configured both with slot aggregation and multi-PDSCH scheduling for the serving cell, what is the expected UE behavior? To make UE behavior consistent, Proposal 2.1-b seems to be a way to go.

	Samsung
	We believe vivo’s comment is applicable to both Proposal 2.1-b and Proposal 2.1-c. “first slot with the scheduled PDSCH” is only applicable for mutli-slot PDSCH (i.e., only one PDSCH, and need to clarify the first slot), while for multiple PDSCHs, it should be “first scheduled PDSCH” or equivalent wording. If using a wording to be applicable to both cases (e.g. as in Proposal 2.1-b, maybe “first slot with the scheduled PDSCH(s)”) could be better. 
Between Proposal 2.1-b and Proposal 2.1-c, we slightly prefer Proposal 2.1b to be consistent with Rel-16. 

	Qualcomm
	Prefer Proposal 2.1-b. We think the legacy behavior for gNB to maintain same activatd TCI across slots is important to simplify UE implementation. We are also fine for no TP at all if no consensus, since the issue is not essential and can be avoided by gNB implementation.

	FW
	Editorial correction
“higher payer parameter” to “higher lpayer parameter”
We have a concern on 2-b that we tried to raise in GTW.
It has been concluded that no gap between (i) consecutively scheduled PDSCHs or (ii) between first PDSCH and last PDSCH will be specified for multi-PDSCH in Rel.17. 
So the span from the first to last PDSCH can be large (limited only by K0 which can be upto 128 and TimedurationforQCL which can be as small as 4/8 slots for 480 and 960 kHz SCS, respectively).
It seems that forcing same activated set of TCI states across all scheduled PDSCH slots is relatively stricter restriction for Rel.17 multi-PDSCH. 
We can view 2-b as a restricted version (in terms of gNB scheduling implementation) of 2-c therefore any potential inconsistency could be resolved by gNB implementation under 2c.     
We are open to either alternatives and have a slight preference for Alt 2-c. 
Moderator: Thanks for pointing out the typo. Corrected.

	Huawei, HiSilicon
	We don’t see any ambiguity in UE behavior in 2.1-c:
	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. When 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.




If UE is configured with both multi-slot PDSCH and [pdsch-TimeDomainAllocationListForMultiPDSCH-r17], UE still expects that the activated TCI states are the same across the slots with the scheduled PDSCH. Above text in the box does not say anything in contrary. But if UE is only configured with [pdsch-TimeDomainAllocationListForMultiPDSCH-r17], Ue does not have such an expectation. 
In any case, if the part in the box needs to be further debated, we suggest to at least agree on the non-controvotial part of the TP that everyone seems to agree:

============================== Start of TP for TS 38.214 ===============================
5.1.5	Antenna ports quasi co-location
*** Unchanged text omitted ***
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 the corresponding PDSCH is larger than or equal to the threshold timeDurationForQCL.
*** Unchanged text omitted ***
If the PDCCH carrying the scheduling DCI is received on one component carrier, and a the PDSCH scheduled by that DCI is on another component carrier:
-	The timeDurationForQCL is determined based on the subcarrier spacing of the scheduled PDSCH. If µPDCCH < µPDSCH an additional timing delay  is added to the timeDurationForQCL, where d is defined in 5.2.1.5.1a-1, otherwise d is zero;
-	When the UE is configured with enableDefaultBeamForCCS, if the offset between the reception of the DL DCI and the corresponding PDSCH is less than the threshold timeDurationForQCL, or if the DL DCI does not have the TCI field present, the UE obtains its QCL assumption for the scheduled PDSCH from the activated TCI state with the lowest ID applicable to PDSCH in the active BWP of the scheduled cell.
*** Unchanged text omitted ***
============================== End of TP for TS 38.214 ===============================

 

	Ericsson
	Agree with Huawei, that we should at least agree on the non-controversial part of the TP (common part between Proposal 2.1-b and 2.1-c)
As proponent, we are supportive of the TP in Proposal 2.1-c, and regarding the controversial part:
· LGE expressed a concern that the UE behavior is unclear if if a UE is configured both with slot aggregation (using DCI 2_1) and multi-PDSCH scheduling (using DCI 1_1) for the same serving cell. We agree with Huawei, that there is no ambiguity in UE behavior for this case: the UE will expect the activated TCI states are the same across the slots with the scheduled PDSCH – same as legacy behavior. For the more typical case that the UE is only configured for multi-PDSCH scheduling using DCI 1_1 (i.e., pdsch-TimeDomainAllocationListForMultiPDSCH-r17 is configured), then the unnecessary gNB restriction of disallowing a MAC-CE update over the span of the multi-PDSCH scheduling is lifted. This does not affect legacy UE behavior. As Futurewei points out, since the span (in slots) can be long for multi-PDSCH, it does not make sense to disallow MAC-CE update, when the UE will still use the active TCI states in the first slot, regardless if MAC-CE is received. 
· We agree with vivo that the wording for the TP in Proposal 2.1-c can be improved since "of the scheduled PDSCH" applies only to multi-slot PDSCH, and not multi-PDSCH scheduling with single DCI. We suggest the following update
When 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 corresponding to the first scheduled PDSCH.
· We point out that vivo's concern is also relevant for TP in Proposal 2.1-b
· We agree with Qualcomm that "No TP" could be a viable option too, but only if there is common understanding that "When the UE is configured with a single slot PDSCH" applies also to the case of multi-PDSCH scheduling with a single DCI. One could read it that way, since multi-PDSCH scheduling is indeed based on scheduling of single-slot PDSCH (in contrast to multi-slot PDSCH). So, if we can make a conclusion about that interpretation, we are okay without a TP.

	LG Electronics
	We are not against a TP as long as the TP makes UE behavior clear.
We disagree that TP in Proposal 2.1-c can be interpreted without any ambiguity such that the first sentence is applied when both of slot aggregation and multi-PDSCH scheduling DCI are configure for a given serving cell. If we go with the spirit of Proposal 2.1-c, we can accept it with the following update, in addition to Ericsson’s correction.

When the UE is configured with higher payer parameter [pdsch-TimeDomainAllocationListForMultiPDSCH-r17] and not configured with a multi-slot PDSCH, the indicated TCI state should be based on the activated TCI states in the first slot with the corresponding to the first scheduled PDSCH.


	Apple 
	Our preference is Proposal 2.1-b, i.e., reusing the exactly same rule as Rel-16 multi-slot PDSCH transmission. Leaving this to gNB implementation without TP is NOT benefitial for either side in our view as it may create some IoDT issue later when this feature is pick up for commercializing and 3GPP has to spend efforts to fix it in the future. 

In general, it is unclear why the existing sentence defined in Rel-16 multi-slot PDSCH becomes a real concern for Rel-17 multi-slot PDSCH transmission as the only difference is same or different DL-SCHs on PDSCHs, which is irrelevant for the TCI-State management. 

Note that it has been agreed that up to 8 PDSCH/PUSCHs can be scheduled by a single DCI for both 120/480/960kHz SCS. 480/960kHz with 8 slots covers to 2 or 1 slot with 120kHz and hence should be less concerned for TCI-state pool update. While, for 120kHz SCS in Rel-16, the maximum number of PDSCHs for multi-slot PDSCH scheduling is also 8. From absolute time perspective, the rule of disallowing MAC-CE based TCI-State update has same impact for both FR2-2 and Rel-16 multi-slot PDSCH. Therefore, it supposed to be less concerned.    

	Moderator
	This is a summary of the discussion.
Proposal 2.1-b: LGE, Samsung, Qualcomm, Apple
Proposal 2.1-c: Futurewei, Huawei/HiSi, Ericsson
Others: vivo (“the first slot with the scheduled PDSCH”)
As shown in the above, no clear majority view is observed. In addition, Proposal 2.1-d is provided which is a common part between Proposal 2.1-b and Proposal 2.1-c as suggested by Huawei and Ericsson. As no additional GTW session is expected for 8.2.4, if the moderator fails to observe any majority view, then the moderator will provide Proposal 2.1-d as a stable proposal for email approval.

	vivo 
	Thanks Moderator for the summary.
As we previously commented, the wording of the 1st change in proposal 2.1-c is not technical correct, which applies to 2.1-b as well (also pointed out by Samsung and Ericssion). So we cannot accept either 2.1-b or 2.1-c.
We’re fine to take Propsoal 2.1-d. Actually, we think current specification is clear without the proposed 1st change as UE behavior is clear (i.e. what to follow) when each PDSCH of multi-PDSCH scheduled by a DCI occupy one slot as each PDSCH is “a single slot PDSCH”. So our understanding is the same as Ericsson.
     

	Qualcomm
	Fine for Proposal 2.1-d

	ZTE, Sanechips
	We are fine with proposal 2.1-d.
For the first change in proposal 2.1-c, we have the following several issues:
Case1: When the UE is configured with higher payer parameter [pdsch-TimeDomainAllocationListForMultiPDSCH-r17], we have the following several issues:
1) We share the same views with vivo, that is “... in the first slot with the scheduled PDSCH...” is not clear. And if the rule corresponding to the case is agreed, propose the following update raised by Ericsson with the following 2）issue.

When 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 corresponding to the first scheduled PDSCH.

2) We have the same concern with Apple on why the existing sentence defined in Rel-16 multi-slot PDSCH becomes a real concern for Rel-17 multi-slot PDSCH transmission.

3) Whether companies have a common understanding on proposal 2.1-c as mentioned by Futurewei, as follows:
since the span (in slots) can be long for multi-PDSCH, it does not make sense to disallow MAC-CE update, when the UE will still use the active TCI states in the first slot, regardless if MAC-CE is received

If companies agree with the interpretation raised by Futurewei, we think it would be better to add a note but cannot be add additional explanation in spec to avoid ambiguity and provide a reference to the reader. Specific Note is as follows:
Note: the UE will still use the active TCI states in the first slot corresponding to the first scheduled PDSCH for subsequent PDSCH(s), regardless if MAC-CE is received


Case2: If UE is configured with both multi-slot PDSCH and [pdsch-TimeDomainAllocationListForMultiPDSCH-r17], 
Our question is that we are a little bit confused about why HW think this case can follow “UE still expects that the activated TCI states are the same across the slots with the scheduled PDSCH” specified in Rel-16 multi-slot PDSCH, while not for the above mentioned Case1.



	Xiaomi
	At first, we want to make sure our understanding is correct about the difference between Proposal 2.1-b and Proposal 2.1-c. For proposal 2.1-b, gNB can not activate new TCI states across the slots because UE shall expect the activated TCI states are the same across the slots with the scheduled PDSCH, while for proposal 2.1-c, there is no such restriction. Is our understanding correct? If it is, we slightly prefer to support Proposal 2.1-b. Because majority of companies support activated TCI states for a first PDSCH, it is OK for us to assume that UE shall expect the activated TCI states are the same across the slots with the scheduled PDSCH, which is the same with multi-slots PDSCH with single TB.
And, we are fine with Proposal 2.1-d.

	Intel
	Between Proposal 2.1-b and Proposal 2.1-c our preference is Proposal 2.1-b.
We’re fine with Proposal 2.1-d.

	Samsung
	We have a clarification question. If endorsing Proposal 2.1-d, does it mean the issue is closed for further discussion or we can still come back to discuss between Proposal 2.1-b and 2.1-c in the next meeting? Our understanding anyway some TP is needed to resolve the issue, so even agreeing on Proposal 2.1-d (we don’t have concern on agreeing on Proposal 2.1-d), the discussion is not completed. 

	Moderator
	@vivo: I see your point and will update Proposal 2.1-b and Proposal 2.1-c accordingly when one of the proposals is stable. 
@Samsung: No. It does not mean that this issue is closed. We are just approving the stable part and can come back to discuss these proposals in the next meeting.
@All: This is an updated summary of the discussion.
Proposal 2.1-b: LGE, Samsung, Qualcomm, Apple, ZTE/Sanechips, Xiaomi, Intel
Proposal 2.1-c: Futurewei, Huawei/HiSi, Ericsson
In addition, no objection on Proposal 2.1-d has been observed. 

	Ericsson
	We support Proposal 2.1-d
We are fine with LGE's proposed clarification of Proposal 2.1-c:
When the UE is configured with higher payer parameter [pdsch-TimeDomainAllocationListForMultiPDSCH-r17] and not configured with a multi-slot PDSCH, the indicated TCI state should be based on the activated TCI states in the first slot with the corresponding to the first scheduled PDSCH.

	Huawei, Hisilicon
	We support Proposal 2.1-d. 
We support Proposal 2.1-c.
We also can support the modified version of 2.1-c proposed by LGE with a further modification as follows:
When the UE is configured with higher payer parameter [pdsch-TimeDomainAllocationListForMultiPDSCH-r17] and not configured with a multi-slot PDSCH, the indicated TCI state should be based on the activated TCI states in the first slot with the corresponding to the first scheduled PDSCH.
We don’t think indicating “first” slot is necessary since each PDSCH in [pdsch-TimeDomainAllocationListForMultiPDSCH-r17] is fully contained in one slot and no repetition of the PDSCH in later slots is supported. Mentioning “first” slot implies that the first PDSCH may be in more than one slot.  

	Moderator
	Proposal 2.1-e has been added based on the comments from LGE, Ericsson and Huawei. Let’s see other companies’ view. 

	Ericsson
	We are fine with Huawei's suggested change, hence:
We support Proposal 2.1-e (as well as Proposal 2.1-d)

	Qualcomm
	We prefer not to support Proposal 2.1-e. Because the deleted part “UE shall expect the activated TCI states are the same across the slots with the scheduled PDSCH” is important to keep same UE complexity, i.e. UE does not need to handle the case with changed TCI as in legacy.

	MediaTek
	We share the same view with Qualcomm and Apple that Rel-16 activated TCI states restriction on multi-slot PDSCH scheduling should be applied to Rel-17 multi-PDSCH scheduling. As pointed out by Apple and commented by us in GTW, we see no difference between multi-PDSCH scheduling and multi-slot PDSCH scheduling in terms of the activated TCI state restriction. Note that both multi-slot PDSCH scheduling and multi-PDSCH scheduling are supported in Rel-17 and it is not clear to use why we should have different activated TCI states restriction for both configurations? The other thing is if we allow activated TCI states to change between the scheduled PDSCHs, then it is possible that the new activated TCI states doesn’t include the one UE uses to receive the first PDSCHs. In this case, UE will need to support the new activated TCI states+the one used for the first PDSCH reception, which is the concern to UE implementation.
If the activated TCI states rule can’t be agreed, we suggest to at least agree on using the first PDSCH TCI state and FFS on whether the activated TCI states can change between the scheduled PDSCHs.

	LG Electronics
	We can accept Proposal 2.1-e and also OK with Proposal 2.1-d.

	FW
	We support 2.1-d and support 2.1-e.


	Moderator
	Proposal 2.1-e and Proposal 4-d have been approved in the email discussion. Please check the final agreements in 2.1.3.7.



Conclusions
Agreement
Adopt the following TP for TS 38.214.
============================== Start of TP for TS 38.214 ===============================
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]. 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, 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 higher payer parameter [pdsch-TimeDomainAllocationListForMultiPDSCH-r17] and not configured with a multi-slot PDSCH, the indicated TCI state should be based on the activated TCI states in the slot corresponding to the first 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 a the corresponding PDSCH is larger than or equal to the threshold timeDurationForQCL.
*** Unchanged text omitted ***
If the PDCCH carrying the scheduling DCI is received on one component carrier, and a the PDSCH scheduled by that DCI is on another component carrier:
-    The timeDurationForQCL is determined based on the subcarrier spacing of the scheduled PDSCH. If µPDCCH < µPDSCH an additional timing delay  is added to the timeDurationForQCL, where d is defined in 5.2.1.5.1a-1, otherwise d is zero;
-    When the UE is configured with enableDefaultBeamForCCS, if the offset between the reception of the DL DCI and the corresponding PDSCH is less than the threshold timeDurationForQCL, or if the DL DCI does not have the TCI field present, the UE obtains its QCL assumption for the scheduled PDSCH from the activated TCI state with the lowest ID applicable to PDSCH in the active BWP of the scheduled cell.
*** Unchanged text omitted ***
============================== End of TP for TS 38.214 ===============================

Multiple TCI states/SRIs for multiple PDSCHs/PUSCHs with multi-TRPs
Observations and Proposals from Contributions

	Company
	Observations and Proposals from Contributions

	[Sony, 5]
	Proposal 2 : For single-DCI scheduled multi-PUSCH for multi-TRP, support up to 2 SRIs and each SRI is pointed to each TRP.




Summary of views
	#
	Issue
	Companies’ views

	2.2.1
	Introduce multiple SRIs for multi-PUSCHs with multi-TRP


	Yes: Sony 
· [Sony]: For single-DCI scheduled multi-PUSCH for multi-TRP, support up to 2 SRIs and each SRI is pointed to each TRP.



1st round discussion
[Closed] Observation 2.2-a
A single company proposed enhancements to support multiple SRIs for multi-PUSCH with multi-TRP. From moderator’s perspective, the system works fine without multiple SRIs for multi-PUSCH transmission in Rel-17 which means that it is not an essential feature to be discussed in the maintenance phase. In addition, such enhancements may require high standards impacts which is not desirable at this point. Therefore, the moderator proposes Proposal 2.2-a.

[Closed] Proposal 2.2-a
Multiple SRIs for multi-PUSCHs by a single DCI are not supported in Rel-17.

	Company
	Input

	Qualcomm
	Support FL’s proposal for the maintenance phase. Otherwise, we may need to discuss many details, e.g. whether both typeA and typeB PUSCH repetitions should be supported for multi-PUSCH

	Apple 
	Agree FL assessment since in principle maintenance phase should avoid introducing new function/features for a WI. 

	MediaTek
	Support the proposal.

	DOCOMO
	Support FL’s proposal.

	LG Electronics
	Support Proposal 2.2-a. In Rel-17 FeMIMO, multiple SRIs are applied only for PUSCH repetition type A or type B. However, under agenda item 8.2.5, we agreed that DCI format 0_1 with multi-PUSCH scheduling cannot indicate PUSCH repetition type A or type B.

	Xiaomi
	Support proposal 2.2-a.

	Nokia/NSB
	Support FL’s proposal.

	Lenovo, Motorola Mobility
	We support proposal 2.2-a

	ZTE, Sanechips
	Support FL’s proposal.

	vivo
	Support this conclusion in proposal 2.2-a

	Intel
	Support Proposal 2.2-a

	Samsung
	We are ok with Proposal 2.2-a.

	Ericsson
	Support Proposal 2.2-a. Agree with observation from LGE.

	CATT
	We support Proposal 2.2-a.

	Huawei, HiSilicon
	Agree with Proposal 2.2-a

	NEC
	Support Proposal 2.2-a.

	Sony
	Considering we are in the maintenance stage of Rel-17, we are fine with the FL’s Proposal, and we consider to come back in future releases.

	Moderator
	Proposal 2.2-a seems stable. 

	Moderator
	Proposal 2.2-a has been approved. Please check the final agreement in 2.2.3.3.



Conclusions
Conclusion
Multiple SRIs for multi-PUSCHs by a single DCI are not supported in Rel-17.

Support of multi-PDSCH with Rel-17 beam management
Observations and Proposals from Contributions


	[Lenovo/MotM, 20]
	Proposal 2: For NR operation between 52.6 GHz and 71 GHz, Rel-17 common TCI state indication should be supported for multi-PDSCH scheduling
Observation 1: For NR operation between 52.6 GHz and 71 GHz, the new indicated common TCI state may not be applicable for the scheduled PDSCHs even the PDSCHs are received after the application time when the UE cannot switch it RX beams to the new indicated common TCI state between two continuous PDSCH transmissions
Proposal 3: For NR operation between 52.6 GHz and 71 GHz, how to determine the applied TCI state for the multiple PDSCH in continuous slots when the indicated common TCI state is changed but the UE cannot switch it RX beam within the CP should be further discussed
Proposal 4: For NR operation between 52.6 GHz and 71 GHz, when multiple PDSCHs with different TBs are scheduled by the DCI indicating a common TCI state, the ACK/NACK of any one scheduled PDSCH can be used as the ACK for the DCI



Summary of views
	#
	Issue
	Companies’ views

	2.3.1
	Specification support for multi-PDSCH scheduling by a single DCI with Rel-17 beam management


	How to determine the applied TCI state for the multi-PDSCH when the indicated common TCI state is changed: Lenovo/MotM
Supporting the ACK/NACK of any one scheduled PDSCH as the ACK for common beam indication: Lenovo/MotM




1st round discussion
[Closed] Observation 2.3-a
The moderator observed related proposals from only one company. Please share your views on the following issues on multi-PDSCH scheduling with Rel-17 beam management.

Q1. Do you think that Rel-17 beam management should be supported for multi-PDSCH scheduling by a single DCI?
Q2. If Rel-17 beam management is supported for multi-PDSCH scheduling, do you think that any specification enhancement is needed (e.g., the proposed enhancements from Lenovo/MotM)?
Q3. If any specification enhancement is needed, then what would be the required specification enhancement?

	Company
	Input

	Qualcomm
	For Q1, yes
For Q2, prefer no any spec enhancement if no big issue is identified. For Lenovo’s Proposal 3, the issue can be avoided by gNB to leave sufficient gap between PDSCHs for beam switch. The beam switch gap seems a common issue. For Lenovo’s Proposal 4, it was discussed in R17 MB. Using NACK of PDSCH scheduled by the TCI updating DCI as confirmation of the DCI reception is unreliable, since UE may still report NACK in the codebook even if the DCI is missed. That is the reason why only PDSCH ACK is agreed as DCI reception confirmation in R17. 

	DOCOMO
	Q1: Yes.
Q2: Share similar view as Qualcomm.

	LG Electronics
	For Q1, in our opinion, the question should be changed to “Do you think that Rel-17 beam management should be supported for FR2-2?”. We think TCI state updated mechanism introduced in Rel-17 can be also applicable to FR2-2.
For Q2, if it is applied to FR2-2, we may need to define beam application time for new SCSs such as 480 and 960 kHz SCS, as in Proposal 3.2-a. Rather than defining beam application time for 480/960 kHz SCS, we don’t see any additional specification impact.

	Xiaomi
	Q1: It is fine for us to support Rel-17 beam management for multi-PDSCH scheduling by a single DCI.
Q2: Agree with QC.

	Nokia/NSB
	Q1: Probably yes.
Q2: Similar view as QC. We are open to discuss, but only minor specification impact can be handled in Rel-17, otherwise consider it as Rel-18 maintenance.

	Lenovo, Motorola Mobility
	Q1: Yes
Q2: For spec enhancement point of view, we agree that the primary issue is related to the beam switching gaps between the PDSCHs and we are fine to discuss this as a common issue under section 3.4

	ZTE, Sanechips
	For Q1, yes.
For Q2, beam switching is a common issue that can be discussed in Section 3.4.

	FW
	Q1: Yes
Q2: We share same view as Nokia. 

	vivo
	Q1: yes
Q2: Prefer no enhancement for FR2-2. Okay with defining timing as LG commented in section 3.2

	Intel
	Q1: Yes
Q2: None of the proposed in Proposal 3 and Proposal 4. Generally, we prefer no additional specification impact.

	Samsung
	Q1: Yes, it should be supported. We agreed to support Rel-17 BM for FR2-2, and this should be one important aspect to be clarified to be supported. 
Q2, Q3: We believe the issues raised are valid for discussion, and whether it has specification impact may need further clarification on the solution. 

	Ericsson
	Q1: Only if spec impact is minimal; otherwise, this can be handled in a later release.

	CATT1
	Q1: At this stage, Ok to support   if the corresponding specification effort can be handled in this maintenance phase.

	Huawei, HiSilicon
	Q1: As mentioned by multiple companies, this depends on the amount of specification. OK with a limited specification. 

	Moderator
	It seems that all companies are fine with Rel-17 beam management if there’s minimal specification impact. So far, the only identified issue to support Rel-17 beam management is introducing BeamAppTime_r17 for new SCSs. Please check Proposal 3.2-a and this discussion is closed now. 



Parameters Associated with Beam-based Operation
Parameters associated with Rel-16 beam management
Observations and Proposals from Contributions
	Company
	Observations and Proposals from Contributions

	[ZTE/Sanechips, 9]
	Proposal 1: For maxNumberRxTxBeamSwitchDL, RAN1 should support to reuse the following candidate values of 120 kHz in FR2-1 for 120 kHz in FR2-2.
· 4, 7, 14

	[Intel, 12]
	Proposal 3: Do not change the definition of maxNumberRxTxBeamSwitchDL parameter.

	[xiaomi, 16]
	TP#1 for TS 38.214 Clause 5.2.1.5.1a
============================= Unchanged part omitted ============================
· If the scheduling offset between the last symbol of the PDCCH carrying the triggering DCI and the first symbol of the aperiodic CSI-RS resources in a NZP-CSI-RS-ResourceSet is equal to or greater than beamSwitchTiming + d  in CSI-RS symbols, when the reported value is one of the values of {14,28,48}* and enableBeamSwitchTiming is not provided and the NZP-CSI-RS-ResourceSet is not configured with higher layer parameter trs-Info, or is equal to or greater than beamSwitchTiming + d  in CSI-RS symbols when the reported value is one of the values of {14,28,48}* and the NZP-CSI-RS-ResourceSet is configured with higher layer parameter trs-Info, or is equal to or greater than 48*+ in CSI-RS symbols when the UE provides beamSwitchTiming-r16 and enableBeamSwitchTiming is provided and the NZP-CSI-RS-ResourceSet is configured with the higher layer parameter repetition set to 'off' or configured without the higher layer parameters repetition and trs-Info, or is equal to or greater than beamSwitchTiming-r16 + d  in CSI-RS symbols when enableBeamSwitchTiming is provided and the NZP-CSI-RS-ResourceSet is configured with the higher layer parameter repetition set to 'on', where if the µPDCCH < µCSIRS, the beam switching timing delay d is defined in Table 5.2.1.5.1a-1, else d is zero, the UE is expected to apply the QCL assumptions in the indicated TCI states for the aperiodic CSI-RS resources in the CSI triggering state indicated by the CSI trigger field in DCI. For µPDCCH = 5, UE shall report one of values of {56, 112} for additional beam switching time delay d.
· For the beam switching timing delay d defined in Table 5.2.1.5.1a-1, UE shall report one of values of {56, 112} when µPDCCH = 5.
============================= Unchanged part omitted ============================

	[MediaTek, 18]
	Proposal 1: For maxNumberRxTxBeamSwitchDL, the feasibility of candidate value {7} 480kHz and candidate values {4,7} for 960kHz should be further discussed based on the RAN4 decision on the beam switching time for 480kHz and 960kHz.



Summary of views
	#
	Issue
	Companies’ views

	3.1.1
	Candidate values of maxNumberRxTxBeamSwitch DL 


	Further discuss the feasibility of candidate value {7} for 480kHz and candidate values {4,7} for 960kHz based on RAN4 decision on the beam switching time: MediaTek
Reuse the candidate values of 120kHz in FR2-1 for 120kHz for FR2-2: ZTE/Sanechips

	3.1.2
	Definition change of maxNumberRxTxBeamSwitchDL
	No change: Intel

	3.1.3
	beamSwitchTiming
	Editorial change: xiaomi



1st round discussion
[Closed] Observation 3.1-a
Only few companies discussed the issues related to Rel-16 beam management parameters. Based on the summary of views, the moderator asks following questions to companies.
Q1. Do you think that further discussion is needed for the feasibility of candidate value {7} for 480 kHz and candidate values {4,7} for 960 kHz based on RAN4 decision?
Q2. Do you think that additional agreement is needed candidate values of maxNumberRxTxBeamSwitchDL for 120kHz in FR2-2 is needed? If so, do you agree to reuse the candidate values of FR2-1 for FR2-2?
Q3. Please share your view on the proposed text proposal from xiaomi. 

	Company
	Input

	Qualcomm
	For Q1, slightly prefer no further discussion
For Q2, support reuse FR2-1 for FR2-2
For Q3, fine with Xiaomi’s TP

	Apple 
	Q1: Open to discuss the values based on the RAN4 latest agreement.
Q2: Support to reuse the values of FR2-1 for FR2-2. 
Q3: Ok with TP. 

	Mediatek
	Q1: Yes, the values should be further discussed based on the RAN4 agreements
Q2: support a conclusion on reusing FR2-1 120kHz candidate values for FR2-2 120kHz candidate values

	DOCOMO
	Q1: Prefer no further discussion at this stage.
Q2: No additional agreement is needed.
Q3: OK with the TP.

	LG Electronics
	For Q1, No
For Q2, No
For Q3, we are not opposed to the TP but the necessity of change seems unclear.

	Xiaomi
	For Q1: No
For Q2: No
@LG: It is just because that the additional beam switching time delay d is mentioned in many places before this paragraph and we think the explanation of the value of d when µPDCCH = 5 should be put in a new paragraph for all these d mentioned before, not just the one mentioned in this paragraph.

	Nokia/NSB
	Q1: no further discussion in RAN1
Q2: No need for additional agreement
Q3: Seems up to editor.

	Lenovo, Motorola Mobility
	Q1: no need for further discussion
Q2: No
Q3: We are fine with Xiaomi’s TP 

	ZTE, Sanechips
	For Q1, it took us a long time to reach the agreements of candidate values for 480/960kHz, and we don't think it is necessary to reconsider and discuss it.
For Q2, for maxNumberRxTxBeamSwitchDL, so far RAN1 has not reached any agreement/conclusion on candidate values of 120 kHz in FR2-2. As a proponent, we agree to reuse the candidate values of FR2-1 for FR2-2.
For Q3, support the TP from Xiaomi.

	Moderator
	This is my summary based on the inputs. 
Q1: Majority companies indicated that there’s no need for further discussion. 
Q2. Some companies indicated that RAN1 need a new agreement to confirm the current candidate values of 120kHz in FR2-1 can be used in FR2-2 while some other companies indicated no further discussion is needed. It seems that both opponents believe that the current candidate values can be reused, so it would be better to clarify. Please check Proposal 3.1-a and share your view.
Q3. It seems that the TP is a cosmetic update and not essential. 

	Intel
	Q1: No
Q2: Ok to reuse FR2-1 values in FR2-2
Q3: No (What’s wrong with the current text?)



[Closed] Proposal 3.1-a
For maxNumberRxTxBeamSwitchDL, reuse the following candidate values {4, 7, 14} of 120 kHz in FR2-1 for 120 kHz in FR2-2.	
	Company
	Input

	FW
	Support 3.1-a

	Intel
	Ok to reuse FR2-1 values in FR2-2

	Qualcomm
	Support Proposal 3.1-a

	Samsung
	We are ok with the proposal. 

	Ericsson
	Support Proposal 3.1-a

	Huawei, HiSilicon
	We support Proposal 3.1-a

	LG Electronics
	Support the proposal.

	CATT1
	We are ok with the proposal.

	Huawei, HiSilicon
	We support Proposal 3.1-a

	DOCOMO
	Fine with the proposal.

	Nokia/NSB
	Support Proposal 3.1-a

	ZTE, Sanechips
	As a proponent, we support Proposal 3.1-a.

	Apple 
	Support Proposal 3.1-a. 

	Moderator
	Proposal 3.1-a seems stable.

	Moderator
	Proposal 3.1-a has been approved by email. Please check the final agreement in 3.1.3.3.



Conclusions
Agreement
For maxNumberRxTxBeamSwitchDL, reuse the following candidate values {4, 7, 14} of 120 kHz in FR2-1 for 120 kHz in FR2-2.       

Parameters associated with Rel-17 beam management
Observations and Proposals from Contributions

	Company
	Observations and Proposals from Contributions

	[Samsung, 7]
	Proposal 3: To support Rel-17 BM for FR2-2:
· Support the value of BeamAppTime_r17 for 480 kHz SCS as 4 times its value for 120 kHz;
· Support the value of BeamAppTime_r17 for 960 kHz SCS as 8 times its value for 120 kHz.



Summary of views
The following companies’ views are observed.
	#
	Issue
	Companies’ views

	3.2.1
	BeamAppTime_r17
	· Support the value of BeamAppTime_r17 for 480/960kHz as 4/8 times its value for 120 kHz, respectively: Samsung
· [Samsung]: For the aspect, the values of BeamAppTime_r17 for 480 kHz and 960 kHz SCS can be scaled from its value for 120 kHz SCS, with respect to the same absolute time duration, such that the processing time for beam application maintains the same.



1st round discussion
[Closed] Observation 3.2-a
Samsung proposed to support the value of BeamAppTime_r17 or 480/960kHz as 4/8 times its value for 120 kHz, respectively. The moderator also believes that this should be a good way to support Rel-17 beam management in FR2-2. Having said that, the moderator provides proposal 3.2-a and asks companies’ views.

[Closed] Proposal 3.2-a
Rel-17 beam management is supported for FR2-2.
· Support the value of BeamAppTime_r17 for 480 kHz SCS as 4 times its value for 120 kHz.
· Support the value of BeamAppTime_r17 for 960 kHz SCS as 8 times its value for 120 kHz.

	Company
	Input

	Qualcomm
	Support Proposal 3.2-a

	DOCOMO
	Support the Proposal 3.2-a.

	LG Electronics
	Support Proposal 3.2-a

	Xiaomi
	Ok with proposal 3.2-a.

	Nokia/NSB
	Pending to 2.3.3.1. Prefer to discuss in Rel-18. 

	Lenovo, Motorola Mobility
	We are fine with proposal 3.2-a

	ZTE, Sanechips
	Support Proposal 3.2-a

	FW
	Support Proposal 3.2-a

	vivo
	Support proposal 3.2-a

	Intel
	Fine with Proposal 3.2-a

	Samsung
	We support Proposal 3.2-a as the proposing company. 

	Ericsson
	We do not oppose support of Rel-17 beam management for FR2-2; however, we prefer not to make a broad brush agreement "support Rel-17 beam management" when it has not been thoroughly investigated if all aspects are applicable to FR2-2. An incremental approach would be better on specific issues like proposed in the two bullets. Besides "Rel-17 beam management is supported for FR2-2" will not appear in specifications. We have the following agreement already from RAN1#104 which provides ample room for discussion on an issue-by-issue basis.
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

In summary, we propose the following: 
[High Priority] Proposal 3.2-a
Rel-17 beam management is supported for FR2-2.
· Support the value of BeamAppTime_r17 for 480 kHz SCS as 4 times its value for 120 kHz.
· Support the value of BeamAppTime_r17 for 960 kHz SCS as 8 times its value for 120 kHz.


	Huawei, HiSilicon
	We think Ericsson’s concern is valid and we can support the proposal with Ericsson’s change.  

	LG Electronics
	We are fine with Ericsson’s modification.

	CATT
	We support the version with Ericsson’s modification.

	Nokia/NSB
	Fine with Ericsson’s version, but we want to keep this only when Rel-17 BM is supported. 
Rel-17 beam management is supported for FR2-2.
· Support the value of BeamAppTime_r17 for 480 kHz SCS, if supported, as 4 times its value for 120 kHz.
· Support the value of BeamAppTime_r17 for 960 kHz SCS, if supported, as 8 times its value for 120 kHz.


	ZTE, Sanechips
	We are fine with Ericsson’s modification.

	Moderator
	Thanks for the discussion so far. Please find Proposal 3.2-b based on the Ericsson’s update. Please note that the moderator added one additional bullet for 120 kHz in FR2-2.
@Nokia: I am not sure that the suggested modification is a good way. In my understanding, as discussed in 2.3.3, majority companies want to support rel-17 BM with minimal specification impact. However, if we approve your proposal, then we need to further discuss whether to support BeamAppTime_r17 in FR2-2 or not again. As a moderator, I would like to avoid such situation given the limited time for Rel-17. 



[Closed] Proposal 3.2-b
Rel-17 beam management is supported for FR2-2.
· Support the value of BeamAppTime_r17 for 120 kHz SCS in FR2-2 as the same value for 120 kHz in FR2-1.
· Support the value of BeamAppTime_r17 for 480 kHz SCS as 4 times its value for 120 kHz.
· Support the value of BeamAppTime_r17 for 960 kHz SCS as 8 times its value for 120 kHz.

	Company
	Input

	CATT
	Not sure we need extra value in BeamAppTime_r17 for 120kHz scs in FR2-2, if it is same as FR2-1 they can use the same one. 

	Intel
	We are fine with Proposal 3.2-b

	LG Electronics
	Support Proposal 3.2-b

	Ericsson
	Suppoprt Proposal 3.2-b. We don't really understand CATT's comment. Isn't the first bullet just saying "reuse the same value for FR2-2 as FR2-1 for 120 kHz?"

	Samsung
	We support Proposal 3.2-b

	Qualcomm
	Support Proposal 3.2-b

	FW
	Support 3.2-b

	Moderator
	Proposal 3.2-b has been approved in the email discussion. Please check the final agreement in 3.2.3.5.



Conclusions

Agreement
Support the value of BeamAppTime_r17 for 120 kHz SCS in FR2-2 as the same value for 120 kHz in FR2-1.
Support the value of BeamAppTime_r17 for 480 kHz SCS as 4 times its value for 120 kHz.
Support the value of BeamAppTime_r17 for 960 kHz SCS as 8 times its value for 120 kHz.

Minimum guard period Y between two SRS resources of an SRS resource set for antenna switching
Observations and Proposals from Contributions
	Company
	Observations and Proposals from Contributions

	[InterDigital, 2]
	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. 
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 mandatory values for 480 kHz and 960 kHz, respectively.

	[Nokia/NSB, 6]
	Proposal 1: Support following value of minimum guard period Y between two SRS resources of an SRS resource set for antenna switching for 480 kHz and 960 kHz
· Y=3 for 480kHz, Y=5 for 960kHz


	[ZTE/Sanechips, 9]
	Proposal 2: For minimum guard period Y, a same scaled value from 120 kHz can be defined for 480 kHz and 960 kHz e.g. 4 symbols, which can be confirmed after RAN4 feedback the antenna switching time requirement.

	[Qualcomm, 10]
	Proposal 2: Support that the number of guard symbols between two SRS resources for antenna switching is 8 for 480 kHz, and 16 for 960 kHz.

	[Intel, 12]
	Proposal 1: The minimal guard period between SRS resources for antenna switching for SCS 480 kHz and 960 kHz is Y=2.
Proposal 2: Depending on the availability of RAN4 feedback on antenna switching time requirements for a UE, introduce an optional UE capability for guard period of SRS antenna switching. When this capability is not reported, the minimal value of Y=2 is assumed for the guard period for antenna switching between SRS resources with SCS 480 kHz and 960 kHz. Otherwise, the value indicated in the capability signalling is used.

	[Apple, 14]
	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.         

	[xiaomi, 16]
	Proposal 1: The value of Y for 480 kHz and 960 kHz should be the same with that for 120 kHz if we cannot reach an agreement.
Therefore, the necessary TP is provided as follows:
TP#2 for TS 38.214 Clause 6.2.1.2
============================= Unchanged part omitted ============================
Table 6.2.1.2-1: The minimum guard period between two SRS resources of an SRS resource set for antenna switching
	

	

	Y [symbol]

	0
	15
	1

	1
	30
	1

	2
	60
	1

	3
	120
	2

	5
	480
	2

	6
	960
	2



============================= Unchanged part omitted ============================





Summary of views
In RAN1#106bis-e, the following agreements on a minimum guard period Y are agreed.
	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



Based on the above agreement, the following companies’ views are observed.
	#
	Issue
	Companies’ views

	3.3.1
	Values of a minimum guard period Y between two SRS resources of an SRS resource set for antenna switching
	· Hold the discussion until RAN4 feedback: Huawei/HiSi, Samsung,CATT
· 2 symbols for both 480 kHz and 960 kHz: xiaomi
· 4 symbols for both 480 kHz and 960 kHz: ZTE/Sanechips
· 3 symbols for 480 kHz and 5 symbols for 960 kHz: Nokia/NSB
· Scaled values based on the value for 120 kHz (8 symbols for 480 kHz and 16 symbols for 960 kHz): Qualcomm, Apple
· UE capability: InterDigital (2/8 for 480kHz and 2/16 for 960 kHz), Intel




1st round discussion
[Closed] Observation 3.3-a
No clear majority view is observed by the moderator and only 12 companies expressed their views. Given the situation, the moderator requests more inputs on a minimum guard period Y. 

	Company
	Input

	Qualcomm
	Support 8/16 symbols or at least include them as UE capability

	Apple 
	Support 8/16 symbols. 
We also think UE capability is a good way forward to progress on this. The value of 8/16 symbols should be part of UE capability and some smaller value can be considered for advance UEs as optional feature. 

	DOCOMO
	Prefer to determine the values of Y depending on RAN4 feedback. Also fine to scale values based on the value for 120KHz SCS, but we believe it needs RAN4 confirmation (i.e. sending an LS to RAN4.

	Xiaomi
	We are fine with other supported values for Y if they make sense, and as discussed in our contribution, we just think that the value of Y for 480 kHz and 960 kHz should be decided in this meeting. If we cannot come to an agreement, they should be the same with the value of Y for 120 kHz naturally.

	Nokia/NSB
	We are fine with ZTE proposal (4 symbols). We are also fine to postpone until RAN4’s decision. 

	Lenovo, Motorola Mobility
	Share the same view as DOCOMO to wait for RAN4 feedback

	ZTE, Sanechips
	If Y is too large (e.g. 8 or 16), it will affect the mapping of two SRS resources within a slot. Considering that Y=2 for 120kHz and Y=1 for 15/30/60kHz in the existing spec, we suggest Y=4 symbols for both 480/960kHz.

	FW
	We share DoCoMo’s view.

	vivo
	Prefer the scaled values (8/16 symbols) for 480/960 kHz SCS. Also fine to decide after RAN4’s feedback.

	Intel
	The value of 2 symbols for both 480 kHz and 960 kHz is the default for UEs which do not report the corresponding UE capability.
Other values (larger ones) could be considered for optional UE capability signalling.

	Ericsson
	We share DOCOMOs view, and prefer to wait for RAN4 feedback. We prefer not define a UE capability on this; the gap can be specified in Table 6.2.1.2-1 for 480/960 kHz.

	LG Electronics
	We prefer to wait for RAN4’s response.

	CATT
	We prefer to wait for RAN4’s response.

	Huawei, HISilicon
	This was discussed in the last meeting with the following FL proposal:
“Majority companies agreed to hold the discussion until RAN4 input. Given the situation, this discussion is closed until RAN4 feedback.”  
We think we can still wait for RAN4 input on this. It might be useful to send an LS to RAN4 on this issue though.

	Moderator
	As majority companies indicated their preference to hold the discussion, this discussion is closed until RAN4 feedback.



Beam switching gap and scheduling restrictions for higher SCSs
Observations and Proposals from Contributions

	Company
	Observations and Proposals from Contributions

	[Huawei/HiSi, 1]
	Proposal 1:  UL-DL or DL-UL w/o spatial domain filter change should be counted as a beam switch in maxNumberRxTxBeamSwitchDL for both FR2-1 and FR2-2.
Proposal 2: Regarding beam switch time, support the following 
· 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.

	[InterDigital, 2]
	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 2: Introduce a UE capability signaling for Rx and Tx beam switching without any scheduling restriction. 

	[CATT, 4]
	Proposal 3: Support a UE capability signalling for beam switch time X (ns), which is same for SCS=480/960 kHz, and is same for uplink/downlink transmission.
Proposal 4: The UE does not expect to receive adjacent DL signals/channels which have different QCL-typeD assumptions within the reported beam switching time, at least for the following DL signals/channels:
· PDCCH and PDCCH 
· PDSCH and PDCCH
· PDSCH and PDSCH
Observation 2: In order to guarantee the reception performance of PDSCH, additional beam switching gap need to be reserved before the PDSCH that satisfy both of the following conditions: one is the beam switching time exceeds the CP length, the other is the QCL-D assumptions are different for adjacent PDSCHs.
Proposal 5: For PDSCH, the beam switching gap can be implemented by gNB scheduling or by defining extra gap symbol (s) between PDSCHs for the following scenarios:
· Beam switching time exceeds the CP length
· QCL-D assumptions are different for adjacent PDSCHs.
Proposal 6: For beam switching between PDCCH monitoring occasions in different CORESETs that have different QCL-assumptions for 480/960 kHz, the same mechanism in R15/R16 can be reused with the definition of “overlapping” redefined to include the cases where the time between PDCCH monitoring occasions in multiple CORESETs is less than the UE reported beam switching time.

	[Nokia/NSB, 6]
	Proposal 2: For beam switching gap and scheduling restrictions for higher SCSs
•	Support a UE capability for Rx and Tx beam switching time between adjacent DL signals/channels and adjacent UL signals/channels, respectively.
•	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.
•	In UE capability session, discuss what candidate values of the beam switching time should be supported.

	[NTT DOCOMO, 8]
	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.]

	[ZTE/Sanechips, 9]
	Proposal 3: Introduce a UE capability for the UE reporting the beam switching time it can support before RAN4 makes a final conclusion on beam switching time.

	[Qualcomm, 10]
	Proposal 1: Support UE capability for the beam switch time gap, such that UE is NOT expected to be scheduled/configured with a signal within the beam switch action time before and after another signal if the two signals correspond to one of the following cases.
· Case 1:
· Any two signal that have different specified QCL-TypeD assumptions
· Case 2: 
· One signal has specified QCL-TypeD assumption, while the other is SSB or CSI-RS without specified QCL-TypeD assumption
· Case 3:
· The two signals are two CSI-RS resources without specified QCL-TypeD assumption
· Case 4: 
· The two signals are two CSI-RS resources with same specified QCL-TypeD assumption in a resource set with higher layer parameter Repetition set to ‘ON’ 
· Case 5:
· Any two signals that have different specified spatial relations
· Case 6:
· One signal has specified spatial relation assumption, while the other is SRS without specified spatial relation
· Case 7:
· The two signals are two SRS resources without specified spatial relation
· Note:
· [bookmark: _Hlk83722397]The above “specified” means the beam indication is either explicitly provided by gNB or implicitly determined by spec.

	[Intel, 12]
	Proposal 4: Support UE capability signaling for beam switching time. The signaling may indicate a UE needs at least 1 symbol gap for both 480 kHz and 960 kHz.

	[Apple, 14]
	Proposal 2: Introduce a UE capability for the following cases:
· Rx beam switching between DL signals/channels with different QCL Type-D source RSs. 
· Tx beam switching time between UL signals/channels with different spatial relation RSs e.g., PUCCHs/PUSCHs/SRSs. 
· One candidate value is determined based on beam switching time requirement replied from RAN4 (e.g.,1 symbol).

	[NEC, 17]
	Proposal 1: A gap for beam switching or directional LBT should be introduced for multiple QCL assumption in multiple-PDSCH scheduling.

	[LGE, 19]
	Proposal #1: Support a UE capability for Rx and Tx beam switching time between adjacent DL signals/channels and adjacent UL signals/channels, respectively.



Summary of views
	#
	Issue
	Companies’ views

	3.4.1
	Introduction of UE capability reporting on UE beam switching time with or without scheduling restriction 
	UE capability without scheduling restriction: InterDigital, ZTE/Sanechips, Intel
· [InterDigital]: Given the limited discussion time in the maintenance phase, it is preferred to support a minimized and essential specification support.
UE capability with scheduling restriction: Huawei/HiSi (one symbol before and one symbol after), CATT, Nokia/NSB (if the switching time>X ns), Docomo, Qualcomm, NEC, LGE, 
· [Huawei/HiSi]: 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.
· [CATT]: The UE does not expect to receive adjacent DL signals/channels which have different QCL-typeD assumptions within the reported beam switching time, at least for the following DL signals/channels

	3.4.2
	Scenarios for scheduling restriction
	Huawei/HiSi: between signals/channels with different QCL Type-D assumptions
CATT: PDCCH/PDCCH, PDSCH/PDCCH, PDSCH/PDSCH with different QCL Type-D
Qualcomm:
· Any two signal that have different specified QCL-TypeD assumptions
· One signal has specified QCL-TypeD assumption, while the other is SSB or CSI-RS without specified QCL-TypeD assumption
· The two signals are two CSI-RS resources without specified QCL-TypeD assumption
· The two signals are two CSI-RS resources with same specified QCL-TypeD assumption in a resource set with higher layer parameter Repetition set to ‘ON’ 
· Any two signals that have different specified spatial relations
· One signal has specified spatial relation assumption, while the other is SRS without specified spatial relation
· The two signals are two SRS resources without specified spatial relation
Apple: Rx beam switching between DL signals/channels with different QCL Type-D assumption and Tx beam switching time between UL signals/channels with different spatial relation info.



1st round discussion
[Closed] Observation 3.4-a
The moderator observed that majority companies support UE capability with scheduling restriction, however, no clear majority cases for the scheduled restriction have been identified. Having said that, the moderator asks the following questions for the further progress.
Q1. Please share your views on how much time resources need to be restricted (e.g., a signal/channel on one symbol before to and one symbol after of another signal/channel or 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.)
Q2. Please share your views on which signals/channels need to be considered. (e.g., Two signals/channels with different QCL Type-D assumptions)
 
	Company
	Input

	Qualcomm
	For Q1, 1 symbol gap is needed for 480 and 960 kHz
For Q2, we prefer to clarify the scenarios to align NW/UE implementations. Otherwise, it is likely for different companies to have different scenario lists. Those FGs with only high-level name may not really ensure UE capability to be always satisfied. FYI, this has been improved in R16 where quite a few BM related FGs have detailed rules/scenarios clarified like FG 16-1g. 
Therefore, we prefer to discuss the following scenario list. If any scenario is not agreeable, we can also put effort to investigate how to minimize the interruption. 
· Any two signal that have different specified QCL-TypeD assumptions
· One signal has specified QCL-TypeD assumption, while the other is SSB or CSI-RS without specified QCL-TypeD assumption
· The two signals are two CSI-RS resources without specified QCL-TypeD assumption
· The two signals are two CSI-RS resources with same specified QCL-TypeD assumption in a resource set with higher layer parameter Repetition set to ‘ON’ 
· Any two signals that have different specified spatial relations
· One signal has specified spatial relation assumption, while the other is SRS without specified spatial relation
· The two signals are two SRS resources without specified spatial relation

	Apple 
	Q1: Given the resource scheduling granularity is on a symbol level, the gap is naturally defined as 1 symbol for 480/960kHz SCS. 
Q2: One possible way forward is to first agree that gap value is applied for general case that “Rx beam switching between DL signals/channels with different QCL Type-D assumption and Tx beam switching time between UL signals/channels with different spatial relation info”. Then, we can further discuss any special cases that are not covered by this statement as listed by Qualcomm.  

	DOCOMO
	Q1: We prefer to have the symbol gap as X symbols, which may be dependent on UE capability and RAN4 feedback.
Q2: We think at least two signals/channels with different QCL Type-D assumptions need to be considered.

	LG Electronics
	For Q1, at least 1 symbol for 960 kHz, but the exact value should be dependent on RAN4 requirements on (intra-panel) beam switching time.
For Q2, as shown below [19], we need to discuss the case when CG-PUSCH and DG-PUSCH transmissions are consecutively assigned and the reported beam switching time between CG-PUSCH and DG-PUSCH is not guaranteed. Since gNB is not able to know whether UE will skip or transmit CG-PUSCH, gNB may schedule DG-PUSCH resource right after CG-PUSCH resource. In this case, UE behavior (e.g., drop CG-PUSCH or drop DG-PUSCH depending on PUSCH cancellation time) should be specified.
[image: ]


	Nokia/NSB
	We don’t need to restrict high performance UE where the switching time is small enough to support no scheduling restriction. Since gNB beam switching time is 59ns, so UE can be implemented with smaller switching time due to its lower Tx/Rx power amp.
Q1: We think switching time of UE capability should be small enough and at most one symbol gap can be considered.   
Q2: We think at least two signals/channels with different QCL Type-D assumptions can be  considered. 

	Lenovo, Motorola Mobility
	Q1: We think one symbol gap is enough. The UE can report whether it needs this gap or not.
Q2: Between any two signals/channels having different QCL- type-D assumption, symbol gap should be considered

	ZTE, Sanechips
	For Q1, one symbol is enough for beam switching (the length of one symbol including CP for 960kHz = 1116ns, that is approximately equal to the length of a CP for 60kHz).
For Q2, two adjacent signals with different QCL type-D should be considered, but it can be decided by gNB scheduling implementation based on reported UE’s capability.

	FW
	Q1. We think one symbol gap is enough.  We have an issue with the moderator’s suggestion in “if UE indicates that beam switching time no more than X symbols is required to transmit/receive those signals/channels consecutively”. We do not believe UE indication of beam switching time should be in units of symbols which can be limiting.
Q2. We think signals/channels with distinct corresponding QCL-D assumptions should be considered.
Also, we support CATT proposal.
We believe the mechanism to deal with overlapping PDCCH/PDCCH and PDCCH/PDSCH with different QCL-D situation in FR2-1, could be reused to obtain UE behavior for adjacent symbol PDCCH/PDCCH and PDCCH/PDSCH with different QCL-D (whenever UE cannot support adjacent symbol beam switch and reception).

	Intel
	Q1: At least 1 symbol
Q2: Don’t think we need to discuss this as the scheduling gNB, after receiving the UE capability signalling with beam switching gap, should know which signals channels should be affected by the possible introduction of the gap and should respect the UE capability.

	Samsung
	We support the UE capability with scheduling restriction in general. 
Q1: We are ok with leaving X FFS in the following formulation: 
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
Q2: At least for the scenario “Two signals/channels with different QCL Type-D assumptions”, and more discussion can be performed for other scenarios.

	Ericsson
	We share similar view as Nokia.
Q1: We are open to discuss a capability on whether or not at most one symbol gap is needed by the UE. Not all UEs may need it, so the capability should indicate yes/no.
Q2: We prefer not to over complicate this and have the spec riddled with different rules for all cases (and corner cases), or many different UE capabilities defined for different cases. If it can be agreed that there is a general rule about the UE expecting a 1 symbol gap (based on capability) for two signals/channels with different QCL-Type D assumptions or two signals/channels with different sptail relations, that is okay. But if we need to discuss all possibilities, we will never finish maintenance.

	CATT
	Q1: 1 symbol gap
Q2: PDCCH/PDCCH, PDSCH/PDCCH, PDSCH/PDSCH with different QCL Type-D


	Huawei, HiSilicon
	First, our views in our t-doc is not accurately reflected in the summary of views. In our t-doc to RAN1 107-e, we do not propose to support a UE capability for beam switch time (at least not in RAN1). RAN4 has been discussing UE beam switch time of up to 200 ns. We think that we should wait for RAN4 to make the final decision about this issue. Further, we think that RAN4 is the proper WG to decide whether or not a UE capability is required for a beam switch time and, if required, what would be the reported values. We are not sure it is a proper approach that RAN1 defines a capability for beam switch time with specific reported values while a parallel discussion is going on RAN4 on the maximum value of beam switch time.
To answer the questions by our moderator:
Q1: RAN4 has been discussing UE beam switch time of up to 200 ns. Assuming that 200 ns is agreed in RAN4, one and only one symbol in between two signals/channels with different QCL-D will be affected. 
Q2: Any two signals/channels with different QCL Type-D assumptions need to be considered.

	NEC
	Q1: Dependent on RAN4 feedback. 
Q2: Any two signals/channels with different QCL Type-D assumptions need to be considered.

	Sony
	Q1: Share similar as Huawei that RAN4 conclusion may impact on this issue. 
Q2: Any two signals/channels with different QCL Type-D assumptions need to be considered.

	Moderator
	Based on the discussion so far, it seems better to hold the discussion until RAN4 decision. Having said that, this discussion is now closed. 



Beam Management for Shared Spectrum Operation
Observations and Proposals from Contributions

	Company
	Observations and Proposals from Contributions

	[InterDigital, 2]
	Observation 7: Patching non-transmitted periodic RSs for time/frequency tracking, beam failure recovery and beam/CSI reporting would provide performance benefits. However, there are various issues which cannot be finalized during the maintenance stage.
[bookmark: _Hlk83978671]Proposal 4: No further discussion on enhancements for patching non-transmitted periodic RSs in Rel-17.

	[CATT, 4]
	Observation 1: When UE cannot measure the periodic CSI-RS at the scheduled transmission instance for beam management due to LBT failure, gNB could transmit aperiodic CSI-RS and indicate to the UE as the alternative measurement.   
Proposal 1: Aperiodic CSI-RS could be used as the alternative solution of missed L1 RSRP measurement of periodic CSI-RS due to LBT failure with minimized specification impact. 

	[Sony, 5]
	Proposal 3 : Support aperiodic CSI-RS for beam failure detection (BFD) and candidate beam determination (CBD) at least for unlicensed band operation.

	[Nokia/NSB, 6]
	Observation 1: For P-TRS transmissions in the cell, it would be beneficial to have a mechanism to be able to transmit P-TRSs dropped due to LBT failure.
Proposal 3: Consider solutions to provide robustness for TRS transmission due to LBT failures, for instance:
· A beam specific (SSB specific) aperiodic TRS transmission that could be triggered for one or multiple UEs at a time to “patch” non-transmitted P-TRS using certain beam (certain SSB as QCL-TypeD source)
· Multiple transmission opportunities for the P-TRS within a time period
Observation 2: More transmission opportunities for the BFD-RS against LBT failures can be supported by the same mechanism used for peridic CSI-RS such as TRS.
Proposal 4: In case of directional LBT (if applied), consider impacts on beam management in the COT, e.g. 
· impact on validity of the configured DL RSs for L1-RSRP measurement and reporting and 
· impact on beam switching application time within the COT (e.g. the case when the new beam is or is not QCLed with the LBT beam of the COT). 


	[Intel, 12]
	Proposal 5: No special handling of periodic RS transmissions is needed to address interruptions due to LBT failure as well as no special means are needed to distinguish between LBT failures and beam failures.

	[NEC, 17]
	Proposal 2: UE should apply the QCL assumption(s) of the smallest CORESET ID that LBT succeed in the latest slot for each PDSCH when some or all of the scheduled PDSCHs of the multiple PDSCH have scheduling offset less than timeDurationForQCL for shared spectrum.
Proposal 3: If the indicated beam in the DCI scheduling the PDSCH is QCLed with the directional LBT beam for the DCI, then no additional LBT is needed for the PDSCHs have scheduling offset equal to or greater than timeDurationForQCL in shared spectrum.

	[MediaTek, 18]
	Proposal 4: No further discussion on beam management enhancements for LBT failure handling in Rel-17.



Summary of views
	#
	Issue
	Companies’ views

	4.1
	Whether to enhance RS transmissions to deal with LBT failure


	Yes: Sony, Nokia/NSB
· [Sony]: Support aperiodic CSI-RS for beam failure detection (BFD) and candidate beam determination (CBD) at least for unlicensed band operation.
· [Nokia/NSB]: Consider solutions to provide robustness for TRS transmission due to LBT failures.
No further discussion: InterDigital, CATT, Intel, MediaTek
· [CATT]: Aperiodic CSI-RS could be used as the alternative solution of missed L1 RSRP measurement of periodic CSI-RS due to LBT failure with little specification change.
· [Intel]: No special handling of periodic RS transmissions is needed to address interruptions due to LBT failure as well as no special means are needed to distinguish between LBT failures and beam failures
· [MediaTek]: No further discussion on beam management enhancements for LBT failure handling in Rel-17.

	4.2
	Other enhancements related to shared spectrum than RS enhancements
	Apply the QCL assumption(s) of the smallest CORESET ID that LBT succeed in the latest slot for each PDSCH when some or all of the scheduled PDSCHs of the multiple PDSCH have scheduling offset less than timeDurationForQCL for shared spectrum: NEC 
If the indicated beam in the DCI scheduling the PDSCH is QCLed with the directional LBT beam for the DCI, then no additional LBT is needed for the PDSCHs have scheduling offset equal to or greater than timeDurationForQCL in shared spectrum: NEC 



1st round discussion
[Closed] Observation 4-a
The moderator observed that more companies prefer no further discussion on beam management enhancements for LBT failure handling in Rel-17. Having said that, the moderator provides Proposal 4-a not to further discuss beam management for shared spectrum operation in Rel-17.

[Closed] Proposal 4-a
Conclusion
· No enhancement is supported for beam management for shared spectrum operation in Rel-17. 

	Company
	Input

	MediaTek
	Support the conclusion

	DOCOMO
	Fine with Proposal 4-a.

	Xiaomi
	We slightly prefer to further discuss some necessary enhancements if time permits, like triggering aperiodic CSI-RS to patch non-transmitted periodic RSs.

	Nokia/NSB
	Fine with the conclusion, but we can comeback in the later release. 

	Lenovo, Motorola Mobility
	We are fine with Proposal 4-a

	ZTE, Sanechips
	Support the conclusion

	vivo
	Support this conclusion in proposal 4-a

	Intel
	Support the Conclusion in Proposal 4-a

	Qualcomm
	Support Proposal 4-a

	Samsung
	We are ok with the proposal. 

	Ericsson
	Support the conclusion in Proposal 4-a

	LG Electronics
	Support the proposal.

	CATT
	Ok with the proposal.

	Huawei, HiSilicon
	We don’t need such a conclusion with a blanket statement. We are in the maintenance phase, and, naturally, the bar for introducing new proposals would go higher and higher. 

	Sony
	Although we think some further discussion on necessary enhancements are needed, we accept the conclusion, and agree with Nokia that we can comeback in the later release.

	Moderator
	Proposal 4-a seems stable except one company. 

	Moderator
	Based on Samsung’s comment in the email reflector, Proposal 4-b is added.



0. [Closed] Proposal 4-b
Conclusion
· From RAN1 perspective, no enhancement is supported for beam management for shared spectrum operation in Rel-17 NR_ext_to_71GHz WI.
· Note: this doesn’t preclude potential RAN1 aspect for the enhancement of beam management for shared spectrum operation required due to the progress in supported in other working group.

	Company
	Input

	LG Electronics
	We fail to see the value to pur some efforts on fine-tuning for this proposal.
If WI code is added, this proposal doesn’t preclude that other WIs enhance beam management for unlicensed band? If this is the case, we may need to revise other working group to other WIs and other working group. Otherwise, we can delete WI code in the main bullet.

	Samsung
	We are ok with the proposal. Over fine tuning the wording is not that essential since this is only a conclusion to guide the discussion in future meetings. 

	Qualcomm
	We may not prefer Proposal 4-b. Investigating new feature is not very realistic in R17. Proposal 4-a is sufficient. 

	Ericsson
	We're not sure that fine tuning is needed. The conclusion in Proposal 4-a seemed sufficient, which means that for shared spectrum, no particular enhancements will be further pursued in this release.

	Moderator
	Based on the discussions, Proposal 4-c is provided by the moderator.



0. [Active] Proposal 4-c

· From RAN1 perspective, there is no consensus to support for beam management for shared spectrum operation in Rel-17. 
0. [Active] Proposal 4-d

· From RAN1 perspective, there is no consensus to support enhancefor beam management for shared spectrum operation in Rel-17. 

	Company
	Input

	LG Electronics
	Proposal needs to be modified as follows, and we are fine with this modification.

· From RAN1 perspective, there is no consensus to support enhancefor beam management for shared spectrum operation in Rel-17. 


	Qualcomm
	Fine with Proposal 4-c with LG’s change

	Xiaomi
	Support LG’s modification.

	Intel
	We can accespt Proposal 4-c with the change from LG Electronics.

	Samsung
	We support the modified proposal from LG. 

	Moderator
	Proposal 4-d is added based on LG’s suggestion.

	Ericsson
	We support Proposal 4-d

	LG Electronics
	Support Proposal 4-d

	FW
	OK to support 4-d

	Moderator
	Proposal 4-d has been approved in the email discussion. Please find the final agreement in 4.3.4.



0. Conclusions
Agreement
· From RAN1 perspective, there is no consensus to enhance beam management for shared spectrum operation in Rel-17. 
Others
Observations and Proposals from Contributions

	Company
	Observations and Proposals from Contributions

	[CATT, 4]
	Proposal 2: The beam management frame work should be reused for NR operation in 52.6 to 71 GHz.  
Proposal 7: The dynamic beam adaptation for RACH Msg3 and response to the Msg4 transmission needs further investigation.

	[Sony, 5]
	Proposal 4 : Study and specify if needed single DCI scheduled multiple aperiodic CSI-RS and/or aperiodic SRS across multiple slots.
Proposal 5 : Beam alignment during initial access procedure should be considered for NR above 52.6 GHz.

	[Nokia/NSB, 6]
	Proposal 5: If multi-slot CSI-RS is supported, use slot offset (by reusing the parameter CSI-ResourcePeriodicityAndOffset currently applicable only for periodic and semi-persistent resource) parameter for the aperiodic CSI-RS resource where the offset would be calculated from the slot where the first CSI-RS resource of the same set is allocated. 

	[Qualcomm, 10]
	Proposal 3: Support partial BFR for single TRP.
Proposal 4: Support UE report of recommended SSB in Msg3/A in initial access.
Proposal 5: Support dynamic beam update of periodic channel/RS.
Proposal 6: Investigate sub-band based beam report.
Proposal 7: The contents of configured TCI states can be dynamically updated.
· The contents may include any QCL source RS ID, e.g. both TypeA/D RS IDs, and corresponding BWP/CC ID.



1st round discussion
Summary of views
	#
	Issue
	Companies’ views

	5.1
	Beam reporting/alignment during initial access procedure
	Yes: Sony, CATT, Qualcomm
No:

	5.2
	Dynamic beam update
	Yes: Lenovo/MotM, Qualcomm, NTT Docomo
No:

	5.3
	Increase the number of configured CSI-RS resources
	Yes: NTT Docomo, Xiaomi

	5.4
	Considering Rel-17 feMIMO unified TCI framework for multi-PDSCH/PUSCH scheduling
	Yes:Lenovo/MotM
No:



[Closed] Observation 5-a
The moderator observed no clear majority proposal. Please share your views if you have any additional inputs. 

	Company
	Input

	Intel
	Issue #5.1: No. It’s a kind of optimization which is probably late for the maintenance phase
Issue #5.2: Isn’t it currently possible with Rel-17 beam management?
Issue #5.3: No. If this is an optimization to cope with LBT than we think that the current BFD/BFR mechanism works well.
Issue #5.4: Yes, but isn’t this being discussed in other Proposals (Sections) of the present FL summary, e.g., Observation 2.3-a

	Moderator
	It seems clear that there’s no support on theses proposals. The discussion is closed.
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