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Introduction
In RAN1#94, it was noted that TCI states for CORESET#0 should be discussed in RAN1#94bis.
	For RAN1#94bis
Companies are encouraged to check whether the existing radio resource control element ControlResourceSet could be used to configure TCI state for CORESET #0 or not.
Conclusion
· No new RRC signaling for TCI-state configuration for the CORESET#0 is introduced.
· No new MAC-CE for TCI-state indication for the CORESET#0 is introduced.


In this contribution, we provide MTI’s views on CORESET#0 with TCI states.
Discussion on CORESET#0 with TCI states
It has an offline consensus that CORESET#0 cannot be configured with TCI states [1]. Meanwhile, according to the latest 38.331 [2], CORESET#0 has been removed from the IE ControlResourceSet that includes TCI states given below. 
ControlResourceSet ::= 					SEQUENCE {
	controlResourceSetId					ControlResourceSetId,
	...
	tci-StatesPDCCH-ToAddList				SEQUENCE(SIZE (1..maxNrofTCI-StatesPDCCH)) OF TCI-StateId		
	tci-StatesPDCCH-ToReleaseList			SEQUENCE(SIZE (1..maxNrofTCI-StatesPDCCH)) OF TCI-StateId		
	tci-PresentInDCI						ENUMERATED {enabled}
	...
	ControlResourceSet field descriptions

	controlResourceSetId
Corresponds to L1 parameter 'CORESET-ID'. Value 0 identifies the common CORESET configured in MIB and in ServingCellConfigCommon (controlResourceSetZero) and is hence not used here in the ControlResourceSet IE. Values 1...maxNrofControlResourceSets-1 identify CORESETs configured by dedicated signalling or in SIB1. The controlResourceSetId is unique among the BWPs of a ServingCell.



However, current TS 38.214 still uses the term of “the TCI state” to describe UE behaviour for CORESET. It is unclear when CORESET literally means CORESET#0 in some cases.
In current 38.214, it states that If tci-PresentInDCI is not configured, the UE assumes that the TCI state for the PDSCH is identical to the TCI state applied for the CORESET used for the PDCCH transmission. However, if the CORESET is CORESET#0 that cannot be configured with TCI states, then the UE behavior is unclear.
[bookmark: _Ref524708647]If tci-PresentInDCI is not configured, the TCI state for the PDSCH scheduled by CORESET#0 is undefined.
Another case pointed out by [4] and [5], in current 38.214 it states that if the offset between the reception of the DL DCI and the corresponding PDSCH is less than the threshold Threshold-Sched-Offset, 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 parameter(s) used for PDCCH quasi co-location indication of the lowest CORESET-ID. However, if the lowest CORESET-ID is literally CORESET#0, then the UE behavior is unclear.
[bookmark: _Ref524708677]If the offset is less then Threshold-Sched-Offset when the lowest CORESET-ID is CORESET#0, the TCI state for the scheduled PDSCH is undefined.
Based on the observations above, we then propose
Proposal 1 Adopt the TP with clarification for CORESET#0 TCI states if tci-PresentInDCI is not configured. 
[bookmark: _Ref525053046][bookmark: _Ref524709080]Adopt the TP with clarification for CORESET#0 TCI states if the offset is less then Threshold-Sched-Offset when the lowest CORESET-ID is CORESET#0.
In the following, we summarize UE behaviors related to tci-PresentInDCI in current TS 38.214. In short, tci-PresentInDCI can be either configured or not configured. When it is configured, it can be either enabled or disabled. On top of that, UE shall consider if the offset between the reception of the DL DCI and the corresponding PDSCH is less than the threshold Threshold-Sched-Offset or not. As a result, there are five possible outcomes shown in the following flow diagram. 
[image: ]
In the diagram, we invent some names to simplify visualization, which are explained below.
· < threshold: the offset between the reception of the DL DCI and the corresponding PDSCH is less than the threshold Threshold-Sched-Offset.
· >= threshold: the offset is larger than or equal to the threshold Threshold-Sched-Offset.
· Case A: the UE assumes that the TCI field is present in the DCI format 1_1 of the PDCCH transmitted on the CORESET
· Case B: the UE assumes that the TCI state for the PDSCH is identical to the TCI state applied for the CORESET used for the PDCCH transmission.
· Case C: 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 parameter(s) used for PDCCH quasi co-location indication of the lowest CORESET-ID in the latest slot in which one or more CORESETs within the active BWP of the serving cell are configured for the UE.
· Case D: the scheduled number of PT-RS ports for a UE PDSCH transmission is indicated by the TCI state applied for the CORESET used for the PDCCH transmission that schedules the PDSCH, when the scheduling offset is above the threshold indicated by the UE reported Threshold-Sched-Offset.
· Case E: the scheduled number of PT-RS ports for a UE PDSCH transmission is indicated by the TCI state applied for the CORESET with the lowest CORESET-ID in the latest slot in which one or more CORESETs are configured for the UE.
In this contribution, we have shown that the cases of B and C lead to ambiguity of UE behavior when CORESET is set to be CORESET#0. To preclude unclearness, we have provided our TP in the following section.
Text proposal
Text proposal for Proposal 1
>>> Text Proposal for 38.214 Section 5.1.5 >>>
If tci-PresentInDCI is not configured for the CORESET scheduling the PDSCH or the PDSCH is scheduled by a DCI format 1_0, for determining PDSCH antenna port quasi co-location, the UE assumes that the DM-RS ports of PDSCH of a serving cell are quasi co-located with the DM-RS ports with respect to the QCL parameter(s) used for PDCCH quasi co-location indication applied for the CORESET used for the PDCCH transmission.
>>> End Text Proposal >>>
Text proposal for Proposal 2
>>> Text Proposal for 38.214 Section 5.1.5 >>>
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 quasi co-location indication if the time offset between the reception of the DL DCI and the corresponding PDSCH is equal to or greater than a threshold Threshold-Sched-Offset, where the threshold is based on reported UE capability [12, TS 38.331].
>>> End Text Proposal >>>
Conclusion
In this contribution, we have the following observations
Observation 1	If tci-PresentInDCI is not configured, the TCI state for the PDSCH scheduled by CORESET#0 is undefined.
Observation 2	If the offset is less then Threshold-Sched-Offset when the lowest CORESET-ID is CORESET#0, the TCI state for the scheduled PDSCH is undefined.
Based on these observations, we the propose
Proposal 1	Adopt the TP with clarification for CORESET#0 TCI states if tci-PresentInDCI is not configured.
Proposal 2	Adopt the TP with clarification for CORESET#0 TCI states if the offset is less then Threshold-Sched-Offset when the lowest CORESET-ID is CORESET#0.
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