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[bookmark: _Ref124589705][bookmark: _Ref129681862][bookmark: OLE_LINK22]Introduction
The discussion of beam management for new SCSs is almost finished. In this contribution, we propose some possible CRs to release 16 specifications incl. agreements up to RAN1 107-e meeting with respective to the timing associated with beam-based operation and the multiple QCL assumption for multiple PDSCHs/PUSCHs.
[bookmark: OLE_LINK13][bookmark: OLE_LINK36]Timing associated with beam-based operation
[bookmark: OLE_LINK1]Additional beam switching time delay d
For the additional beam switching time delay d, there are some new parameters introduced in Rel-17 and these new parameters have been added to Table 5.2.1.5.1a-1 in the draft CR [1]. However, the explanation of the value of the additional beam switching time delay d when µPDCCH = 5 should be put in a new paragraph for all these d mentioned before.
The following TP is provided: 
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 ============================

Introduction of beam switching time between signals/channels
An agreement about minimum guard period Y between two SRS resources in RAN1 106-bis-e meeting is shown as follows [2]:
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
We 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 about the value of Y for 480 kHz and 960 kHz, they should be the same with the value of Y for 120 kHz naturally.
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 ============================

Multiple QCL assumption for multiple PDSCHs/PUSCHs
Multiple QCL assumption based on timeDurationForQCL
In last meeting, we have reached some agreements about the default beam for the PDSCH(s)/PUSCH(s) with scheduled offset less than timeDurationForQCL as following [3]: 
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
Agreement
For multi-TRP with multi-PDSCH scheduling and offset for any scheduled PDSCH < timeDurationForQCL 
· Multiple QCL assumptions are applied as per Rel-16
· The following Rel-16 rules are applied for each PDSCH with scheduling offset < timeDurationForQCL:
-    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.
· The Rel-16 rule corresponding to tci-PresentInDCI present and not present is applied for each PDSCH with scheduling offset ≥ timeDurationForQCL.
Agreement
For multi-TRP with multi-PDSCH scheduling and offset for any scheduled PDSCH < timeDurationForQCL 
· Multiple QCL assumptions are applied as per Rel-16
· The following Rel-16 rules are applied for each PDSCH with scheduling offset < timeDurationForQCL:
-    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.
· The Rel-16 rule corresponding to tci-PresentInDCI present and not present is applied for each PDSCH with scheduling offset ≥ timeDurationForQCL.
Hence, the following TP is provided:
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 ============================

Multiple TCI states/SRIs for multiple PDSCHs/PUSCHs
In the draft CR [1], the QCL assumption for the case that the time offset between the reception of the DL DCI and all PDSCH(s) is equal to or greater than a threshold timeDurationForQCL is added in TS 38.214 Clause 5.1.5. Because it was agreed that multiple QCL assumptions are applied when PDSCH scheduling offset for any scheduled PDSCH is less than timeDurationForQCL and the Rel-16 rule corresponding to tci-PresentInDCI present and not present is applied for each PDSCH ≥ timeDurationForQCL. 
Therefore, the following TP is provided:
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 ============================

In addition, an agreement about the beam indication mechanism for mTRP is shown as follows [2]:
[bookmark: OLE_LINK9][bookmark: OLE_LINK10]Agreement
For multi-PDSCH scheduling for multi-TRPs, support a single DCI field ‘Transmission Configuration Indication’ as in Rel-16 TCI state indication mechanism for multi-TRPs
· The single DCI field ‘Transmission Configuration Indication’ indicates one or two TCI states associated with a code point for single DCI based multi-TRP mechanism
· When two TCI states are indicated, reuse Rel-16 association rules to apply the two TCI states for each PDSCH scheduled by a multi-PDSCH scheduling DCI
· The single DCI field ‘Transmission Configuration Indication’ indicates only one TCI state associated with a code point for multi-DCI based multi-TRP mechanism
· Reuse Rel-16 RRC configuration and MAC CE activation/deactivation methods for the one or two TCI states
· Within the TDRA table for multi-PDSCH scheduling, the UE does not expect to be configured with the higher layer parameter repetitionNumber
First, some clarifications about the mapping method between TCI state and the PDSCH transmission occasions are needed. Secondly, we should make it clear that UE does not expect to be configured with the higher layer parameter [pdsch-TimeDomainAllocationListForMultiPDSCH-r17] when the higher layer parameter repetitionNumber is configured.
Accordingly, the following TPs are provided: 
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 ============================

[bookmark: _GoBack]Conclusion 
Based on the discussion, we have the following TPs:
Corrections are needed for:
· Additional beam switching time delay d : TP#1
· Introduction of beam switching time between signals/channels: See TP#2
· Multiple QCL assumption based on timeDurationForQCL: TP#3
· Multiple TCI states/SRIs for multiple PDSCHs/PUSCHs: TP#4, TP#5, TP#6, TP#7
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