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1 Introduction
In RAN1 #90 meeting [1], the following agreements were achieved about one QCL indication state refers to one or two RS sets.

Agreements:

Support the QCL indication of DM-RS for PDSCH via DCI signaling:

The N-bit indicator field in the agreed WF R1-1714885 is extended to support:

Each state refers to one or two RS sets, which indicates a QCL relationship for one or two DMRS port group (s), respectively

Each RS set refers to one or more RS(s) which are QCLed with DM-RS ports within corresponding DM-RS group

Note: The RSs within a RS set may be of different types

If there are more than one RS per RS set, each of them may be associated with different QCL parameters, e.g. one RS may be associated with spatial QCL while another RS may be associated with other QCL parameters, etc

Configuration of RS set for each state can be done via higher layer signaling

E.g., RRC/RRC + MAC CE

FFS the timing when the QCL is applied relative to the time of the QCL indication
However some features of the above agreements are not captured by the current spec and we give some discussions on the remaining issues for QCL in this contribution.
2 Remaining issues on QCL
In RAN1 #86 Meeting, it was agreed that “All QCL assumptions that a UE is allowed to make among antenna ports should be identified and explicitly specified”. This agreement should be captured in TS 38.214. Similar as LTE, there shall be the default assumption, when any two reference signal are not specified to be QCL-ed with respect to any large scale parameters. The default assumption is independent of physical channels or signals. 

Proposal 1: A UE shall not assume that two antenna ports are quasi co-located unless specified otherwise.

2.1 DMRS port grouping and related QCL issues
In RAN1#AH1806, it was agreed that at least one or two DM-RS port groups should be supported per PDSCH. In our view, the total number of DMRS port groups supported for one UE in NR should be at least 3 (or 4) to enable non-coherent JT with multiple TRPs each equipped with multiple panels. In this case, each panel may correspond to one DMRS port group, resulting in each TRP corresponding to multiple DMRS port groups. 
Moreover, it was agreed that port group information can be configured through RRC parameters dmrs-group1 or dmrs-group2. In our view, this signalling should contain e.g., the port index in each port group. This allows more flexible port grouping to be adopted for more scenarios.
Proposal 2: For DMRS port grouping, RRC parameters dmrs-group1 or dmrs-group2 should contain the list of DMRS ports.
In RAN1 #90 Meeting, it was agreed each TCI state refers to one or two RS sets, which indicates a QCL relationship for one or two DMRS port group (s), respectively. The purpose of configuring two RS sets with two DMRS groups is to facilitate two QCL assumptions indication to support NCJT as DMRS antenna ports from one TRP are no longer QCL-ed with those from another TRP.  Thus, the following agreement should be captured in TS 38.214 and higher layer specification to support NCJT [2]:

· Each state refers to two RS sets, which indicates a QCL relationship for two DMRS port group (s), respectively
Detailed text proposal for TS 38.214 [3] are shown in Appendix.
Proposal 3: NR should capture the following agreement into specification:  

· Each state refers to two RS sets, which indicates a QCL relationship for two DMRS port group (s), respectively.
3 Conclusions
Our proposals are summarized as follows. 
Proposal 1: A UE shall not assume that two antenna ports are quasi co-located unless specified otherwise.

Proposal 2: For DMRS port grouping, RRC parameters dmrs-group1 or dmrs-group2 should contain the list of DMRS ports.
Proposal 3: NR should capture the following agreement into specification:  

· Each state refers to two RS sets, which indicates a QCL relationship for two DMRS port group (s), respectively.
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Appendix
Text proposal for TS 38.214:
<Unchanged sections omitted>
<Start of first changed section>
5.1.5
Antenna ports quasi-colocation

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-SetConfig1], or two RS sets, [TCI-RS-SetConfig1] and [TCI-RS-SetConfig2]. Each TCI-RS-SetConfig contains parameters for configuring quasi co-location relationship between the reference signals in the RS set and the corresponding DM-RS port group of the PDSCH. 
One or two RS sets, if configured in a TCI state, corresponds to one DMRS port group or two DMRS port groups respectively where the RS set TCI-RS-SetConfig1 corresponds to dmrs-group1 and the RS set TCI-RS-SetConfig2 corresponds to dmrs-group2.
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, 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}
<Unchanged sections omitted>
