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1	Introduction
One outstanding issue remainis to be captured in the specification regarding the QCL, that is the agreed QCL types A, B, C, D and the corresponding RS linkeages. 
2	Discussion
During the Reno meeting, the below agreements related to QCL have been taken:
	Agreement: (RAN1#91 Reno)
QCL types A: Doppler shift, Doppler spread, average delay, delay spread
QCL types B: Doppler shift, Doppler spread
QCL types C: average delay, Doppler shift
QCL types D: Spatial Rx

	QCL linkage for below 6GHz before RRC
	signalling

	SSB  DMRS for PDSCH w.r.t Doppler shift, Doppler spread, average delay, delay spread, spatial RX parameters (spatial RX parameters are used only for above 6GHz)
	

	SSB  DMRS for PDCCH w.r.t Doppler shift, Doppler spread, average delay, delay spread, spatial RX parameters (spatial RX parameters are used only for above 6GHz)
	



	QCL linkage for below 6GHz after RRC
	signalling

	SSB  TRS: Doppler shift, average delay
	QCL type: C

	TRS  CSI-RS for CSI acquisition: Doppler shift, Doppler spread, average delay, delay spread
	QCL type: A

	TRS  DMRS: Doppler shift, Doppler spread, average delay, delay spread 
	QCL type: A

	TRS  CSI-RS for CSI acquisition: Doppler shift, Doppler spread
	QCL type: B

	CSI-RS  DMRS: Doppler shift, Doppler spread, average delay, delay spread 
	QCL type: A



	QCL linkage for above 6GHz after RRC
	signalling

	SSB  TRS w.r.t average delay, Doppler shift, spatial RX parameters
	QCL type: C + D

	TRS  CSI-RS for BM w.r.t. average delay, Doppler shift, delay spread, Doppler spread estimation 
	QCL type: A

	TRS  CSI-RS for CSI w.r.t. average delay, Doppler shift, delay spread, Doppler spread estimation
	QCL type: A

	TRS  DMRS for PDCCH w.r.t. average delay, Doppler shift, delay spread, Doppler spread estimation
	QCL type: A

	TRS  DMRS for PDSCH w.r.t. average delay, Doppler shift, delay spread, Doppler spread estimation
	QCL type: A

	SSB  CSI-RS for BM w.r.t. average delay, Doppler shift, spatial RX parameters
	QCL type: C+D 

	SSB  CSI-RS for CSI w.r.t, spatial RX parameters
	QCL type: D 

	SSB  DMRS for PDCCH (before TRS is configured) w.r.t. average delay, Doppler shift, delay spread, Doppler spread, spatial RX parameters
	QCL type: A+D

	SSB  DMRS for PDSCH (before TRS is configured) w.r.t. average delay, Doppler shift, delay spread, Doppler spread, spatial RX parameters
	QCL type: A+D

	CSI-RS for BM  DMRS for PDCCH w.r.t. spatial RX parameters
	QCL type: D

	CSI-RS for BM  DMRS for PDSCH w.r.t., spatial RX parameters
	QCL type: D

	CSI-RS for CSI  DMRS for PDSCH w.r.t. average delay, Doppler shift, delay spread, Doppler spread, spatial RX parameters; Note: QCL parameters may not be derived directly from CSI-RS for CSI

	QCL type: A+D

	CSI-RS for BM  CSI-RS for TRS/BM/CSI w.r.t. spatial RX parameters
	QCL type: D 


· If the QCL target RS is periodic CSI-RS or TRS,
· QCL-Info IE is placed in CSI-RS-Resource-Config and refers to the TCI-State index
· 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 



In [1], a set of corrections have been proposed, that is some of the above rules have been proposed to be captured in the 38.214 specification. During the Vancouver AH meeting it was debated if these rules should be in the 38.331 or 38.214 specification. Looking also at the LTE, we believe it is more appropriate to list such QCL rules in the 38.214 specification. 
Proposal: capture the QCL RS rules in the 38.214 specification.
The RS rules have been decided with the logic of linking QCL assumptions of a receipient RS with a reference RS. From this perspective it is indeed a good approach to list all the possible QCL rules of a receipient RS to other potential reference RSs, as described in [1], this achieving a similar outcome as a table form but in a more compact way. The text proposal is as follows:
A UE should expect only the following QCL-Type configurations in TCI-RS-Set:
· If CSI-RS is configured as CSI-RS for tracking according to Subsection 5.1.6.1.1, the UE should only expect {QCL-TypeC} or {QCL-TypeC and QCL-TypeD} configurations with SS/PBCH block or {QCL-TypeD} with CSI-RS configured for L1-RSRP reporting.
· If CSI-RS is configured as CSI-RS for CSI reporting, the UE should only expect {QCL-TypeA} or {QCL-TypeB} configuration with CSI-RS for tracking or {QCL-TypeD} with CSI-RS configured for L1-RSRP reporting.
· If CSI-RS is configured as CSI-RS for L1-RSRP reporting according to Subsection 5.1.6.1.2, the UE should only expect {QCL-TypeA} configuration with CSI-RS for tracking or {QCL-TypeC and QCL-TypeD} configurations with SS/PBCH block or {QCL-TypeD} with CSI-RS configured for L1-RSRP reporting.
· For the DM-RS of CORESET scheduling the PDSCH, the UE should only expect {QCL-TypeA} configuration with CSI-RS for tracking or {QCL-TypeA and QCL-TypeD} configuration with SS/PBCH block if UE is not configured with CSI-RS for tracking or {QCL-TypeD} with CSI-RS configured for L1-RSRP reporting
· For the DM-RS of PDSCH, the UE should only expect {QCL-TypeA} configuration with CSI-RS configured for CSI reporting or {QCL-TypeA} configuration with CSI-RS for tracking or {QCL-TypeA and QCL-TypeD} configuration with SS/PBCH block if UE is not configured with CSI-RS for tracking or {QCL-TypeD} with CSI-RS configured for L1-RSRP reporting or {QCL-TypeA and QCL-TypeD} configuration with CSI-RS configured for CSI reporting
[bookmark: _GoBack]If multiple QCL-Type are configured for TCI-RS-Set, the UE should not expect the same QCL-Type configurations.

3	Conclusion
This contribution discussed about remaining details on QCL. Based on discussion the following proposals and observations are made: 
Proposal: capture the QCL RS rules in the 38.214 specification.
A UE should expect only the following QCL-Type configurations in TCI-RS-Set:
· If CSI-RS is configured as CSI-RS for tracking according to Subsection 5.1.6.1.1, the UE should only expect {QCL-TypeC} or {QCL-TypeC and QCL-TypeD} configurations with SS/PBCH block or {QCL-TypeD} with CSI-RS configured for L1-RSRP reporting.
· If CSI-RS is configured as CSI-RS for CSI reporting, the UE should only expect {QCL-TypeA} or {QCL-TypeB} configuration with CSI-RS for tracking or {QCL-TypeD} with CSI-RS configured for L1-RSRP reporting.
· If CSI-RS is configured as CSI-RS for L1-RSRP reporting according to Subsection 5.1.6.1.2, the UE should only expect {QCL-TypeA} configuration with CSI-RS for tracking or {QCL-TypeC and QCL-TypeD} configurations with SS/PBCH block or {QCL-TypeD} with CSI-RS configured for L1-RSRP reporting.
· For the DM-RS of CORESET scheduling the PDSCH, the UE should only expect {QCL-TypeA} configuration with CSI-RS for tracking or {QCL-TypeA and QCL-TypeD} configuration with SS/PBCH block if UE is not configured with CSI-RS for tracking or {QCL-TypeD} with CSI-RS configured for L1-RSRP reporting
· For the DM-RS of PDSCH, the UE should only expect {QCL-TypeA} configuration with CSI-RS configured for CSI reporting or {QCL-TypeA} configuration with CSI-RS for tracking or {QCL-TypeA and QCL-TypeD} configuration with SS/PBCH block if UE is not configured with CSI-RS for tracking or {QCL-TypeD} with CSI-RS configured for L1-RSRP reporting or {QCL-TypeA and QCL-TypeD} configuration with CSI-RS configured for CSI reporting
If multiple QCL-Type are configured for TCI-RS-Set, the UE should not expect the same QCL-Type configurations
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