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In RAN1 #107-e 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.


In this contribution, the issue about QCL assumption for each PDSCH in case of multi-PDSCH scheduling with scheduling offset ≥ timeDurationForQCL is discussed. 
Discussion
In Rel-16, when tci-PresentInDCI is enabled, if 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 if 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 the UE shall expect the activated TCI states are the same across the slots with the scheduled PDSCH. 
In Rel-17, unified beam feature introduced in MIMO WI can be applied for multi-PDSCH/PUSCH scheduling as well, and it is expected to be applied uniformly for all of DL channels and RSs, e.g. PDSCH, PDCCH from USS/Type-3 CSS, and aperiodic CSI-RS, or also for all of UL channels and RSs, e.g. PUSCH, PUCCH and aperiodic SRS. Regarding validation timeline for unified beam, the corresponding description in TS 38.214[4] is excerpted as below, where the indicated TCI state is informed only by DCI format 1-1 or 1-2.
	When the UE would transmit the last symbol of a PUCCH with HARQ-ACK information corresponding to the DCI carrying the TCI-State indication and without DL assignment, or corresponding to the PDSCH scheduling by the DCI carrying the TCI -State indication, and if the indicated TCI-State is different from the previously indicated one, the indicated [TCI-State] with [tci-StateId_r17] should be applied starting from the first slot that is at least BeamAppTime_r17 symbols after the last symbol of the PUCCH. The first slot and the BeamAppTime_r17 symbols are both determined on the carrier with the smallest SCS among the carrier(s) applying the beam indication. The UE can assume one indicated [TCI-State] with [tci-StateId_r17] for DL and UL, for DL only, or for UL only at a time.


As per the agreements achieved in RAN1#107-e meeting[1], Rel-16 rule corresponding to tci-PresentInDCI present is applied for each PDSCH with scheduling offset ≥ timeDurationForQCL. However, some companies think the agreements is not clear and split views were discussed in RAN1#107b-e meeting[3]. From these views, one view is to determine the QCL assumption of each of multiple PDSCHs scheduled by a single DCI as that of a single PDSCH, and another view is to determine the QCL assumption of the multiple PDSCHs as a whole by regarding them as belonging to a multi-slot PDSCH. Although adopting the multi-slot PDSCH rule was discussed extensively in last meeting, there are still some significant differences between multi-PDSCH scheduling and multi-slot scheduling. For example, the span of multi-PDSCH scheduling, which is defined from the beginning of the first scheduled PDSCH to the end of the last scheduled PDSCH can be much longer than that of a multi-slot PDSCH, which is defined from the beginning of the first PDSCH repetition to the end of the last PDSCH repetition, due to that multi-PDSCH scheduling supports multiple PDSCHs scheduled in consecutive or non-consecutive slots. If the activated TCI states or unified beam would be prohibited to be updated within a long span for multi-PDSCH scheduling, it is too restrictive for gNB implementation. 
Updating activated TCI states or unified beam within a span for multi-PDSCH scheduling is allowed.
It is preferred that for the case where the activated TCI states for PDSCH is updated within a span of multi-PDSCH scheduling and the case where the unified beam is updated within the span, the same rule in specification for determining QCL assumption for each PDSCH of multi-PDSCH scheduling should be adopted for unified UE behavior. Taking the case for unified beam as an example in Figure 1, the UE is configured with unified beam feature and the unified beam is updated from the second slot, which is within the span corresponding to the DCI. In addition, other channels or RSs including SRS, PUSCH, PDCCH and CSI-RS for the UE are allocated in the span. Assuming multi-slot PDSCH rule about QCL assumption would be adopted where the indicated TCI state is based on the activated TCI states in the first slot where the first scheduled PDSCH locates, another issue should be resolved whether other channels and RSs starting after the first slot follows the old or new unified beam. If the QCL assumptions for all of other channels and RSs starting after the first slot than the multiple PDSCHs scheduled by the DCI would follow the old unified beam used for the first scheduled PDSCH, the rule of unified beam in Rel-17 that unified beam is determined only by DL DCI format and applied from a determined time point uniformly would be violated. In contrast, if the QCL assumptions for all of other channels and RSs starting after the first slot than the multiple PDSCHs scheduled by the DCI would follow the new unified beam, the UE would be required to apply two different unified beams at the same time, of which one is for the multiple PDSCHs scheduled by the DCI, and the other is for other channels and RSs than the multiple PDSHs, where the rule of unified beam in Rel-17 would also be violated.
In summary, adopting multi-slot PDSCH rule for multi-PDSCH scheduling will conflict with the unified beam rule. On the contrary, by regarding 'each PDSCH' of multiple PDSCHs scheduled by a single DCI as an independent single slot PDSCH, the unified beam rule can be applied directly without any more effort for discussion. In fact, when from multiple PDSCHs scheduled by a DL DCI, there is at least one PDSCH with scheduling offset < timeDurationForQCL, multiple QCL assumptions are applied as per Rel-16. Therefore, it makes no sense that one or more PDSCHs from multiple PDSCHs scheduled by a DL DCI, each with scheduling offset ≥ timeDurationForQCL, are regarded as a multi-slot PDSCH. In other words, it is important and simpler to keep consistent understanding, i.e. each PDSCH scheduled by multi-PDSCH scheduling is processed as a single slot PDSCH.  For example, for each PDSCH from multiple PDSCHs scheduled by a single DCI and with scheduling offset ≥ timeDurationForQCL, the indicated TCI state should be based on the activated TCI states in the slot with the scheduled PDSCH.


UE is configured with multi-PDSCH scheduling and unified beam feature

Adopt the following TP in TS 38.214.
	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 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 each 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.



Conclusions 
1. 
1.1. 
In this contribution, we have following proposals:
1. [bookmark: _GoBack]  Updating activated TCI states or unified beam within a span for multi-PDSCH scheduling is allowed.
Adopt the following TP in TS 38.214.
	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 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 each 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.
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