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Motivation
According to TS 38.214 [1], the quasi co-location types (QCL type) indicated by the higher layer parameter QCL-Type may take one or a combination of the following types
-   QCL-TypeA: {Doppler shift, Doppler spread, average delay, delay spread}
-   QCL-TypeB: {Doppler shift, Doppler spread}
-   QCL-TypeC: {average delay, Doppler shift}
-   QCL-TypeD: {Spatial Rx parameter}
Thus the following values are valid for QCL types:  
· {QCL-TypeA}
· {QCL-TypeB}
· {QCL-TypeA + QCL-TypeD}.

In RAN1#91 meeting [2], there was an agreement to address the QCL types associated with different DL reference RS within in one RS set:
· TCI-State structure for one RS set is either:
· DL Reference RS1| QCL_type1, DL Reference RS2| QCL_type2
· Note that there is no overlap of QCL_type1 and QCL_type2
· DL Reference RS1| QCL_type1
· Note that QCL_type1 and QCL_type2 are selected from {QCL types A, QCL types B, QCL types C, QCL types D}
· Note that if DL Reference RS1 and DL Reference RS2 are the same, both QCL types apply 


Based on the above agreements, two QCL types for one RS set should have no overlap with each other. Correspondingly, some QCL types cannot coexist with in one RS set. For example, the two values cannot be configured in one RS set for QCL types: {QCL-TypeA},  {QCL-TypeA + QCL-TypeD} since QCL-TypeA is the common item of these two values. 
In the current version of TS 38.214, the corresponding description is “For the case of two DL RSs, the QCL types shall not be the same”, which does not preclude the above example since {QCL-TypeA} is different from {QCL-TypeA + QCL-TypeD}. Thus the current sentence is not aligned with the agreement and we need to correct it.

Suggestion 1: In Section 5.1.5 of TS 38.214, specify that the two QCL types within one RS set should not have any overlap

In Section 5.1.5 of TS 38.214, there are two different UE behaviors defined for the cases regarding TCI-PresentInDCI  set as 'Disabled':
· One is for the case TCI-PresentInDCI  set as 'Disabled'
· The other is for the case TCI-PresentInDCI  set as 'Disabled' and the offset is less than a threshold
These two UE behaviors are colliding with each other. Thus we need to fix it. 

Suggestion 2: In Section 5.1.5 of TS 38.214, fix the UE behavior for the cases that TCI-PresentInDCI set as 'Disabled'.

In RAN1 AdHoc Meeting [3], 0 is agreed to be the CORESET ID of the CORESET configured by PBCH. From UE perspective, which SS/PBCH block to be chosen is up to UE implementation and network cannot know unless UE indicates the information. Thus we should preclude the CORESET ID 0 for the case the offset between the reception of the DL DCI and the corresponding PDSCH is less than the threshold Threshold-Sched-Offset.
For the beam failure recovery, NW can also configure UE with a CORESET via the parameter Beam-failure-Recovery-Response-CORESET. This CORESET is only used for beam failure recovery and don’t need to be used for normal transmission. Thus it also should be precluded for the case. 

Suggestion 3: In Section 5.1.5 of TS 38.214, fix the UE behavior for the cases that the scheduling offset is less than the threshold Threshold-Sched-Offset.

Text proposal
Based on the discussions, we make the following text proposal to capture the above-mentioned suggestions and some minor corrections for Section 5.1.5 of TS 38.214

/******************** Start of Text Proposal for Section 5.1.5 of TS 38.214*********************/
· [bookmark: _Toc501048171]5.1.5	Antenna ports quasi-colocation
[bookmark: _Hlk500799851][bookmark: _Hlk500800106][bookmark: _Hlk500784100]The UE can be configured with up to M TCI-States by higher layer signalling to decode PDSCH according to a detected PDCCH with DCI intended for the UE and the given serving cell where M depends on the UE capability. Each configured TCI state includes one RS set TCI-RS-SetConfig. Each TCI-RS-SetConfig contains parameters for configuring quasi co-location relationship between the reference signals in the RS set and the DM-RS port group of the PDSCH. The RS set contains a reference to either one or two DL RSs and an associated quasi co-location type (QCL-Type) for each one configured by the higher layer parameter QCL-Type. For the case of two DL RSs, the QCL types shall not be the same contain any common item, regardless of whether the references are to the same DL RS or different DL RSs. The quasi co-location types indicated to the UE are based on the higher layer parameter QCL-Type and may take one or a combination of the following types: 
-	QCL-TypeA: {Doppler shift, Doppler spread, average delay, delay spread}
-	QCL-TypeB: {Doppler shift, Doppler spread}
-	QCL-TypeC: {average delay, Doppler shift}
-	QCL-TypeD: {Spatial Rx parameter}
[bookmark: _Hlk500953403]The UE receives an activation command [10, TS 38.321] used to map up to 8 TCI states to the codepoints of the DCI field ‘Transmission Configuration Indication’. After a UE receives higher layer configuration of TCI states and before reception of the activation command, the UE may assume that the antenna ports of one DM-RS port group of PDSCH of a serving cell are spatially quasi co-located with the SSB SS/PBCH block determined in the initial access procedure with respect to Doppler shift, Doppler spread, average delay, delay spread, spatial Rx parameters, where applicable. 
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 DL DCI of the PDCCH transmitted on the CORESET. If When TCI-PresentInDCI is set as 'Disabled' 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 TCI state for the PDSCH is identical to the TCI state applied for the CORESET used for the PDCCH transmission if the 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 FFS. 
[bookmark: _Hlk497994280][bookmark: _Hlk498002628][bookmark: _Hlk500790716][bookmark: _Hlk498589824]If the TCI-PresentinDCI is set as 'Enabled', the UE shall use the TCI-States 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 antenna ports of one DM-RS port group of PDSCH of a serving cell are quasi co-located with the RS(s) in the RS set 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 Threshold-Sched-Offset, where the threshold is FFS. For both the cases when TCI-PresentInDCI = 'Enabled' and or TCI-PresentInDCI = 'Disabled', 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 antenna ports of one DM-RS port group of PDSCH of a serving cell are quasi co-located based on the TCI state used for PDCCH quasi co-location indication of the lowest CORESET-ID other than 0 and the CORESET-ID of Beam-failure-Recovery-Response-CORESET in the latest slot in which one or more CORESETs are configured for the UE.
/******************** End of Text Proposal for Section 5.1.5 of TS 38.214*********************/
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