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1. Introduction
In the previous 3GPP RAN1 meetings, QCL related issues are discussed and have been reflected in specs. However, there are some parts in the spec that do not fully capture the QCL agreement. 
In this contribution, QCL related issues are further discussed.
2. TPs for 38.211
Proposal 1: TPs for the section 7.4.1.1.2 of 38.211
---- Unchanged parts omitted, section 7.4.1.1.2 of 38.211----
In absence of CSI-RS configuration, and unless otherwise configured, the UE may assume PDSCH DM-RS and SS/PBCH block to be quasi co-located with respect to Doppler shift, Doppler spread, average delay, delay spread, and spatial Rx. The UE may assume that the PDSCH DM-RS within the same CDM group are quasi co-located with respect to Doppler shift, Doppler spread, average delay, delay spread, and spatial Rx RX parameter when applicable..

---- Unchanged parts omitted ----
Proposal 2: TPs for the section 7.4.1.3.2 of 38.211
---- Unchanged parts omitted, section 7.4.1.3.2 of 38.211----
A UE not attempting to detect a PDCCH in a CORESET shall not make any assumptions on the presence or absence of DM-RS in the CORESET.

In absence of CSI-RS configuration, and unless otherwise configured, the UE may assume PDCCH DM-RS and SS/PBCH block to be quasi co-located with respect to Doppler shift, Doppler spread, average delay, delay spread, and spatial Rx RX parameter when applicable.

---- Unchanged parts omitted ----
3. Remaining issues and TPs for 38.213 and 38.214
In the agreements each state of M candidate TCI states are RRC configured with a DL RS set used as a QCL reference. For PDSCH QCL indication, MAC-CE is used to select up to 8 TCI states out of M. The same set of M TCI states is reused for CORESET. When K>1 TCI states are configured per CORESET, MAC-CE can indicate which one TCI state to use for PDCCH QCL state. There is ambiguous that which TCI state is used for PDCCH QCL between RRC configuration and MAC-CE activation. Therefore, a default TCI state, e.g. the lowest entry of TCI-StatesPDCCH can be introduced to provide the PDCCH QCL until MAC-CE activation. Besides, according to the current specification of 38.331 and our understanding in the CORESET0 configuration, gNB can re-configure/re-activate the TCI state for CORESET0 after initial access procedure. To be specific, it is allowed that the TCI state for UE monitoring CORESET0 can be configured by current RRC signaling with some limitation in the UE’s reception, while UE is not allow to switch beam autonomously. In addition, UE is not expected other RS, except SSB, acted as source RS for configuration of the TCI state for CORESET0 re-configuration by RRC signalling. Hence, CORESET0 can also be introduced to provide the PDCCH QCL as a default TCI state.
Proposal 3: The UE can assume the lowest entry of TCI-StatesPDCCH as default TCI state to provide the PDCCH QCL between RRC configuration and MAC-CE activation.
CORESET ID of the CORESET configured by PBCH is 0. When the UE moves and switches to another SSB beam, the default TCI state for PDSCH corresponds to the QCL indication for CORESET0 configured by the new SSB. But it can lead to confusion that the gNB may transmit PDSCH by using the TCI state for old CORESET0, and the UE may receive PDSCH on the new SSB beam for new CORESET0. So it needs to be clarified that the default TCI state should correspond to the TCI state used for PDCCH QCL indication of the lowest CORESET ID (preclude CORESET ID 0) in that slot, or the CORESET0 when gNB can re-configure/re-activate the TCI state for CORESET0. 
Proposal 4: The CORESET 0 can be re-configured by dedicated RRC signaling after initial access procedure.

· UE is not allowed to switch beam autonomously for CORESET0 reception after RRC configuration;

Proposal 5: UE does not expect RS other than SSB configured in TCI state tci-StatesPDCCH for re-configuration of CORESET0.

· UE derives slots for type 0 search space based on SSB configured in tci-StatesPDCCH for re-configuration of CORESET0. 
---- Unchanged parts omitted, section 10.1 of 38.213----
If a UE has received higher layer parameter TCI-StatesPDCCH containing more than one TCI states but not MAC CE activation for one of the TCI states, the UE assumes that the DM-RS antenna port associated with PDCCH reception in the UE-specific search space is quasi co-located with the SS/PBCH block the UE identified during the initial access procedure the lowest entry of TCI-StatesPDCCH with respect to delay spread, Doppler spread, Doppler shift, average delay, and spatial Rx parameters, when applicable. 
---- Unchanged parts omitted ----
In the agreements when the scheduling offset is <=k, the PDSCH uses QCL assumption that is based on a default TCI state. The default TCI state corresponds to the TCI state used for PDCCH QCL indication for the lowest CORESET ID in that slot. It needs to be clarified that the lowest CORESET ID is at BWP level, i.e. the default TCI state follows the PDCCH TCI state for the lowest CORESET ID at the active BWP in that slot. 

Proposal 6: When the scheduling offset is <=k, the default TCI state corresponds to the PDCCH TCI state for the lowest CORESET-ID at the active BWP in that slot.
---- Unchanged parts omitted, section 5.1.5 of 38.214----
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 [initial] initial 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 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 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 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 based on UE capability. For both the cases when TCI-PresentInDCI = 'Enabled' and 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 spatially quasi co-located where applicable based on the TCI state used for PDCCH quasi co-location indication of the lowest CORESET-ID at the active BWP in the latest slot in which search spaces on one or more CORESETs are configured for the UE. If all configured TCI states do not contain ‘QCL-TypeD’, the UE shall obtain the other QCL assumptions from the indicated TCI states for its scheduled PDSCH irrespective of the time offset between the reception of the DL DCI and the corresponding PDSCH.

---- Unchanged parts omitted----
4. Conclusion

In this contribution, QCL related issues are discussed, and the following proposals are given:
Proposal 1: TPs for the section 5.2.2.3.1 of 38.211
Proposal 2: TPs for the section 10.1 of 38.213

Proposal 3: The UE can assume a default TCI state, e.g. the lowest entry of TCI-StatesPDCCH to provide the PDCCH QCL between RRC configuration and MAC-CE activation.
Proposal 4: The CORESET 0 can be re-configured by dedicated RRC signaling after initial access procedure.

· UE is not allowed to switch beam autonomously for CORESET0 reception after RRC configuration;

Proposal 5: UE does not expect RS other than SSB configured in TCI state tci-StatesPDCCH for re-configuration of CORESET0.

· UE derives slots for type 0 search space based on SSB configured in tci-StatesPDCCH for re-configuration of CORESET0. 
Proposal 6: When the scheduling offset is <=k, the default TCI state corresponds to the PDCCH TCI state for the lowest CORESET-ID at the active BWP in that slot.
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