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1 Introduction
During RAN1#116, one contribution [1] were submitted to discuss the issue for clarify the condition for applying unified TCI. 
2 Discussion 
2.1 Background introduction
In current specification, the following descriptions can be found for Rel-17 unified TCI.
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<Other parts are omitted>
Independent of the configuration of tci-PresentInDCI and tci-PresentDCI-1-2 in RRC connected mode, if the UE is provided dl-OrJointTCI-StateList-r17, and 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', regardless of configuration of followUnifiedTCI-State,
-	if the indicated TCI state is associated with the PCI of the serving cell, the indicated TCI state is applied to PDSCH reception.
-	if the indicated TCI state is associated with a PCI different from the serving cell, 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 the CA case, if the 'QCL-TypeD' of the PDSCH DM-RSs from respective CCs in a band are different in a slot, the QCL-TypeD assumption of the PDSCH DM-RS in the CC with lowest CC ID in the band is applied to all the PDSCH DM-RSs in the CCs in the band. 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).
<Other parts are omitted>
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<Other parts are omitted>
-	If dl-OrJointTCI-StateList-r17 is provided, the UE may assume that a CSI-RS resource in an aperiodic CSI-RS resource set configured without trs-Info is quasi co-located with the RS(s) in the indicated TCI state.
<Other parts are omitted>


However, based on current specification, the conditions for applying the indicated TCI state to PDSCH reception and AP CSI-RS without trs-Info may be unclear and need further clarification. Regarding this issue, we have the following input:
ZTE (R1-2310961)
	Reason for change:
	For PDCCH and SRS, followUnifiedTCI-State and followUnifiedTCI-StateSRS-r17 can be configured to enable the application of indicated unified TCI state. However, there is no such RRC parameter for PDSCH. In clause 5.1.5 of TS 38.214, the description “... regardless of configuration of followUnifiedTCIstate, - if the indicated TCI state is associated with the PCI of the serving cell, the indicated TCI state is applied to PDSCH reception.” may cause the ambiguity that the indicated TCI state is applied to PDSCH reception regardless of the configuration of followUnifiedTCIstate for the corresponding PDSCH. To avoid such ambiguity and clarify the precondition for applying the indicated TCI state to PDSCH reception, the spec should be modified as “... regardless of configuration of followUnifiedTCIstate for the CORESET corresponding to the DL DCI, - if the indicated TCI state is associated with the PCI of the serving cell, the indicated TCI state is applied to PDSCH reception.”
In clause 5.2.1.5.1 of TS 38.214, the description “- If configured, the UE may assume that a CSI-RS resource in an aperiodic CSI-RS resource set configured without trs-Info is quasi co-located with the RS(s) in the indicated TCI state.” does not specify which parameter needs to be configured to enable the application of the indicated TCI state for aperiodic CSI-RS without trs-Info. Since there is no followUnifiedTCI-State field in NZP-CSI-RS-Resource, the precondition for applying the indicated TCI state to aperiodic CSI-RS without trs-Info should be that the UE is provided dl-OrJointTCI-StateList-r17. To clarify the precondition for applying the indicated TCI state to aperiodic CSI-RS without trs-Info, the spec needs to modified as “- If configured dl-OrJointTCI-StateList-r17 is provided, the UE may assume that a CSI-RS resource in an aperiodic CSI-RS resource set configured without trs-Info is quasi co-located with the RS(s) in the indicated TCI state.”
To avoid any ambiguity, the current specification in terms of the above parts should be modified accordingly.

	
	

	Summary of change:
	In summary, two changes are suggested as follows:
· Clarify that, the indicated TCI state is applied to PDSCH reception, regardless of configuration of followUnifiedTCI-state for the CORESET corresponding to the DL DCI.
· Clarify that, the precondition for applying the indicated TCI state to an aperiodic CSI-RS resource without trs-Info is that dl-OrJointTCI-StateList-r17 is provided for the UE.

	
	

	Consequences if not approved:
	For aperiodic CSI-RS configured without trs-Info and PDSCH, the preconditions for applying the indicated unified TCI are unclear. Without correction of current spec, the transmission/reception of aperiodic CSI-RS and PDSCH may not be properly performed with correct QCL information.


From the contribution, it is preferred to add some modification to clarify the condition for applying the indicated TCI state for PDSCH reception and AP CSI-RS without trs-Info.
2.2 Companies’ input
According to the input[1], from the moderator’s perspective, by further clarifying the conditions, it can ensure that the transmission/reception of aperiodic CSI-RS and PDSCH will be performed with correct QCL information. 
If support, let’s use the draft CR from ZTE as a starting point on TS 38.214.
-------------------------------------------------------
5.1.5	Antenna ports quasi co-location
<Unchanged parts are omitted>
Independent of the configuration of tci-PresentInDCI and tci-PresentDCI-1-2 in RRC connected mode, if the UE is provided dl-OrJointTCI-StateList-r17, and 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', regardless of configuration of followUnifiedTCI-State for the CORESET corresponding to the DL DCI,
-	if the indicated TCI state is associated with the PCI of the serving cell, the indicated TCI state is applied to PDSCH reception.
-	if the indicated TCI state is associated with a PCI different from the serving cell, 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 the CA case, if the 'QCL-TypeD' of the PDSCH DM-RSs from respective CCs in a band are different in a slot, the QCL-TypeD assumption of the PDSCH DM-RS in the CC with lowest CC ID in the band is applied to all the PDSCH DM-RSs in the CCs in the band. 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).
<Unchanged parts are omitted>
5.2.1.5.1	Aperiodic CSI Reporting/Aperiodic CSI-RS when the triggering PDCCH and the CSI-RS have the same numerology
<Unchanged parts are omitted>
-	If dl-OrJointTCI-StateList-r17 is providedconfigured, the UE may assume that a CSI-RS resource in an aperiodic CSI-RS resource set configured without trs-Info is quasi co-located with the RS(s) in the indicated TCI state.
-	A non-zero codepoint of the CSI request field in the DCI is mapped to a CSI triggering state according to the order of the associated positions of the up to  trigger states in CSI-AperiodicTriggerStateList with codepoint '1' mapped to the triggering state in the first position.
<Unchanged parts are omitted>
-------------------------------------------
Please provide company’s view in the table below: whether do you support to clarify the condition for applying the indicated TCI state for PDSCH reception and AP CSI-RS without trs-Info, and, if supported, any suggestion/views on above draft CR are welcome.
	Company
	Comment

	Huawei,
Hisilicon
	For the first TP, seems not necessary. The spec is clear.
For the second TP, modification is needed. But the TP above is not enough. According to 38.331, for an AP CSI-RS in a resource set triggered by CSI-AssociatedReportConfigInfo, the indicated TCI-state is applied only when the qcl-info parameter is absent in the CSI-AssociatedReportConfigInfo. This should also be included in the TP.


	Ericsson
	First change is fine.
Second change is too restrictive. There are more parameters involved. The current text is fine. The configuration is captured in 38.331.

	Samsung
	For the first proposed change, the higher layer parameter followUnifiedTCI-State is only applicable
to CORESET here – there is no ambiguities in the spec. so the TP is not needed.

The second TP also seems unnecessary. The indicated TCI state already implies unified TCI
framework.

	CATT
	The first TP is not essential.  There is no ambiguity.

The second TP is ok.

	Mod
	Regarding the first change, current spec does not specify which followUnifiedTCI-State is referred to, so, it is better to have some clarification.
Regarding the second change, considering Huawei’s and Ericsson’s comments, the following revised wording can be further considered:
-	If dl-OrJointTCI-StateList-r17 is provided, and qcl-Info and qcl-Info2-r17 are absent in CSI-AssociatedReportConfigInfoconfigured, the UE may assume that a CSI-RS resource in an aperiodic CSI-RS resource set configured without trs-Info is quasi co-located with the RS(s) in the indicated TCI state.
Please check and provide your views accordingly.


3 Conclusions
Based on the inputs, some companies think the first change is fine but the second one is not; some companies think the second change is fine but the first one is not. 
To moderator’s perspective, 
· regarding the first change, current spec does not specify which followUnifiedTCI-State is referred to, so, it is better to have some clarification.
· regarding the second change, some modification is made to involve CSI-AssociatedReportConfigInfo into the change, according to Huawei’s comment and some offline discussion with Ericsson.
Hence, we can consider the following two text proposals in TS 38.214:
TP1:
-------------------------------------------------------
5.1.5	Antenna ports quasi co-location
<Unchanged parts are omitted>
Independent of the configuration of tci-PresentInDCI and tci-PresentDCI-1-2 in RRC connected mode, if the UE is provided dl-OrJointTCI-StateList-r17, and 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', regardless of configuration of followUnifiedTCI-State for the CORESET corresponding to the DL DCI,
-	if the indicated TCI state is associated with the PCI of the serving cell, the indicated TCI state is applied to PDSCH reception.
-	if the indicated TCI state is associated with a PCI different from the serving cell, 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 the CA case, if the 'QCL-TypeD' of the PDSCH DM-RSs from respective CCs in a band are different in a slot, the QCL-TypeD assumption of the PDSCH DM-RS in the CC with lowest CC ID in the band is applied to all the PDSCH DM-RSs in the CCs in the band. 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).
<Unchanged parts are omitted>
-------------------------------------------------------
TP 2:
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5.2.1.5.1	Aperiodic CSI Reporting/Aperiodic CSI-RS when the triggering PDCCH and the CSI-RS have the same numerology
<Unchanged parts are omitted>
-	If dl-OrJointTCI-StateList-r17 is provided, and qcl-Info and qcl-Info2-r17 are absent in CSI-AssociatedReportConfigInfoconfigured, the UE may assume that a CSI-RS resource in an aperiodic CSI-RS resource set configured without trs-Info is quasi co-located with the RS(s) in the indicated TCI state.
-	A non-zero codepoint of the CSI request field in the DCI is mapped to a CSI triggering state according to the order of the associated positions of the up to  trigger states in CSI-AperiodicTriggerStateList with codepoint '1' mapped to the triggering state in the first position.
<Unchanged parts are omitted>
-------------------------------------------
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