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In RAN1 #107e meeting, the following three agreements about multiple QCL assumptions based on UE capability of ' timeDurationForQCL ' were achieved.
	 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.


As per the above agreements, the QCL application for each PDSCH with scheduling offset ≥ timeDurationForQCL follows Rel-16 rule, no matter whether the TCI field in DCI is present or not and regardless of S-DCI scheduling PDSCHs towards S-TRP or M-TRP and M-DCI scheduling PDSCHs towards M-TRP. However, there are still some ambiguities to be further clarified that how to execute the Rel-16 rule in case of multi-PDSCHs scheduled with scheduling offset ≥ timeDurationForQCL, for instance, when a new valid MAC CE renewing the TCI state(s) of CORESET or multi-PDSCHs during these PDSCHs reception, whether old or new TCI state is applied for these PDSCH should be discussed. In this contribution, we present our views on this scenario in chapter 2. 
Further clarification on QCL Assumptions
· When TCI field is not present
In Rel-16, when tci-PresentInDCI is not enabled, UE assumes that the TCI state for the PDSCH is identical to the TCI state which is applied for the CORESET used for scheduling PDCCH transmission. Once there is a new valid MAC CE renewing the TCI state(s) of the CORESET during scheduling time, based on our understanding, the TCI state applied for the PDSCH should be changed based on updated TCI state for this CORESET. In last meeting, it was agreed that same rule as Rel-16 is reused in case of multi-PDSCHs scheduling when TCI state is not present. Once there is a new valid MAC CE renewing the TCI state(s) of the CORESET during scheduling time as shown in Figure 1, how to define the PDSCH described in current specification should be clarified. 
If the wording of ‘the PDSCH’ in current specification means a group of multi-PDSCHs, the QCL assumption for each PDSCH should be same and only take the first PDSCH as reference. While if ‘the PDSCH’ means each one of multi-PDSCHs, then each PDSCH has a corresponding QCL assumption respectively and depends on the slot position in which new MAC CE is valid. For example, in Figure 1, the new TCI state for CORESET is valid during scheduled multi-PDSCHs where some PDSCHs in part 1 are located before this timing and other PDSCHs in part 2 are located after this timing. It is natural that the TCI state assumption for these PDSCHs in part 1 is identical to the old TCI state for CORSET and the other PDSCHs in part 2 follow new TCI state for CORESET.


                                                    Figure 1:  renew TCI state of CORESET during multi-PDSCHs
· When TCI field is present
In Rel-16, when tci-PresentInDCI is enabled and the UE is configured with a single slot PDSCH, the indicated TCI state for the PDSCH should be based on the activated TCI states in the slot with the scheduled PDSCH; while 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. 
As per the agreements achieved in last meeting, Rel-16 rule corresponding to tci-PresentInDCI present is applied for each PDSCH with scheduling offset ≥ timeDurationForQCL. For S-DCI based multi-PDSCHs, we think this transmission scheme can be seen as multiple single slot PDSCH which is different from multi-slot PDSCH. When a new MAC CE renewing codepoint (TCI states) for PDSCH is valid during multi-PDSCHs as shown in Figure 2, the same behavior aforementioned can be reused.


Figure 2:  renew codepoint of PDSCH during multi-PDSCHs

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.
Conclusions 
1. 
1.1. 
In this contribution, we have the following proposal:
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.
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