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1 Introduction
In this contribution, we give some discussion on the remaining issues for QCL. 
2 Remaining issues on QCL
First, it was agreed that “All QCL assumptions that a UE is allowed to make among antenna ports should be identified and explicitly specified” in RAN1 #86 Meeting. In other words, when any two reference signal are not specified to be QCL-ed with respect to any large scale parameters, there shall be the default assumption as stated in the following proposal, similar with LTE Rel14 :
Proposal 1: A UE shall not assume that two antenna ports are quasi co-located with respect to any QCL type unless specified otherwise.
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If proposal 1 is not captured in the specification, it may results in potential performance degradation. For instance, the UE can be configured with two CSI-RS antenna ports associated with two different NZP CSI-RS resources. Without explicitly specifying that these two ports are not quasi co-located, it is likely a UE would attempt to jointly estimate the channel over these two antenna ports.
Second, in RAN1 #89 meeting it is agreed that CSI-RS ports within a CSI-RS resource have at least two types of QCL assumptions: (1) QCL-ed w.r.t average gain, delay spread, Doppler spread, Doppler shift, and average delay parameters, spatial Rx parameters  (2) non-QCLed (e.g. for beam selection based on beamformed CSI-RS codebook). However, we think that in case (2) PMI feedback corresponding to the codebook for beamformed CSI-RS is enough to indicate the beams/ antenna ports and the usage of non-QCLed CSI-RS resource is still not clear. Thus, we have the following proposal for Release 15:

Proposal 2: A UE may assume the all CSI-RS antenna ports of a CSI-RS resource configuration are quasi co-located with respect to ‘QCL type A’ and ‘QCL type D’ if applicable.
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There is also one corresponding QCL linkage agreed in RAN 91 which is not captured in TS 38.214[1]:
	QCL linkage for above 6GHz after RRC
	signalling

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


Thus, we have the following proposal:

Proposal 3: NR should capture the following QCL linkage into specification:  SSB ( CSI-RS for CSI w.r.t. ‘QCL-type D’.
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Moreover, Spatial QCL property is captured in the current specification through phrases such as the following:

· Spatially quasi co-located

· Quasi co-located with respect to spatial Rx parameters

· QCL-Type D

We think that these all mean the same thing essentially, so we have the following proposal:

Proposal 4: Use “QCL-Type D” to unify the terminology “spatially quasi co-located”/ Quasi co-located with respect to spatial Rx parameters/ “QCL-Type D” throughout the specification for better maintainability.
3 Conclusions
Our proposals are summarized as follows. 
Proposal 1: A UE shall not assume that two antenna ports are quasi co-located with respect to any QCL type unless specified otherwise.
Proposal 2: A UE may assume the all CSI-RS antenna ports of a CSI-RS resource configuration are quasi co-located with respect to ‘QCL type A’ and ‘QCL type D’ if applicable.
Proposal 3: NR should capture the following QCL linkage into specification:  SSB ( CSI-RS for CSI w.r.t. ‘QCL-type D’.
Proposal 4: Use “QCL-Type D” to unify the terminology “spatially quasi co-located”/ Quasi co-located with respect to spatial Rx parameters/ “QCL-Type D” throughout the specification for better maintainability.
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Text proposal for TS 38.211 v15.0.1:


<Unchanged parts are omitted>


7.2	Physical resources


The frame structure and physical resources the UE shall assume when receiving downlink transmissions are defined in Clause 4.


The following antenna ports are defined for the downlink:


-	Antenna ports starting with 1000 for PDSCH


-	Antenna ports starting with 2000 for PDCCH


-	Antenna ports starting with 3000 for channel-state information reference signals


-	Antenna ports starting with 4000 for SS/PBCH block transmission


A UE shall not assume that two antenna ports are quasi co-located with respect to any QCL type unless specified otherwise.


<Unchanged parts are omitted>





Text proposal of TS 38.214 v15.0.1:


<Unchanged parts are omitted>


5.2.2.3	Reference signal (CSI-RS) 


5.2.2.3.1	NZP CSI-RS


The UE can be configured with one or more NZP CSI-RS resource set configuration(s) as indicated by the higher layer parameter NZP-CSI-RS-ResourceSetConfig. Each NZP CSI-RS resource set consists of K≥1 NZP CSI-RS resource(s). 


A UE may assume the CSI-RS antenna ports of a CSI-RS resource configuration are quasi co-located with respect to {‘QCL type A’ and ‘QCL type D’}.


The following parameters for which the UE shall assume non-zero transmission power for CSI-RS resource are configured via higher layer parameter NZP-CSI-RS-ResourceConfig for each CSI-RS resource configuration:


<Unchanged parts are omitted>





Text proposal of TS 38.214 v15.0.1:


<Unchanged parts are omitted>


5.1.5	Antenna ports quasi co-location


A UE should expect only the following QCL-Type configurations in TCI-RS-Set:


<Unchanged parts are omitted>


-	If a CSI-RS resource is in a CSI-RS resource set configured without higher layer parameter TRS-Info and without CSI-RS-ResourceRep, the UE should only expect ‘QCL-TypeA’ or ‘QCL-TypeB’ configuration with a CSI-RS resource in a CSI-RS resource set configured with higher layer parameter TRS-Info or ‘QCL-TypeD’ with a CSI-RS resource in a CSI-RS resource set configured with higher layer parameter CSI-RS-ResourceRep or {‘QCL type D’} configuration with SS/PBCH block.


<Unchanged parts are omitted>








