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1 Introduction
In this contribution, we discuss the remaining issues on QCL, including QCL assumption within CSI-RS resource, DMRS port grouping, and QCL assumptions across CCs.
2 Remaining issues on QCL
2.1 QCL assumption within CSI-RS resource
In RAN1#89, it was 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, average delay, and spatial Rx parameters; 2) non-QCLed (e.g. for beam selection based on beamformed CSI-RS codebook).  While CSI-RS resources satisfying assumption 2) could be used for beam management, CSI-RS resources satisfying assumption 1) are generally used for CSI acquisition. In our view, it is beneficial to further discuss and specify how to use the non-QCL assumption within one CSI-RS resource for efficient beam management and CSI acquisition. 
2.2 DMRS port grouping 
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, the number of port groups or the port group index, etc. This allows more flexible port grouping to be adopted for more scenarios. 
Proposal 1: For DMRS port grouping, RRC parameters dmrs-group1 or dmrs-group2 should contain the port group information, e.g., the port index in each port group, the number of port groups or the port group index, etc.
In the current specs, the QCL indication is performed per CORESET. In our view, different search spaces could have different QCL assumptions considering multi-beam and/or multi-TRP transmission. For forward capability, we propose to further support configuring QCL assumption at search space level, which can override the QCL assumption configured at CORESET level. 
Proposal 2: Support configuring QCL assumption at search space level. 
2.3 QCL assumptions across CC

It was agreed in RAN1#AH1806 that spatial QCL assumption can be indicated across CCs or BWPs. The spatial channel property could be similar for the CCs located close in frequency and transmitted on the same RF chains.  In our view, QCLed CC group can be specified where by default spatial QCL to a common reference RS on one CC can be assumed when scheduling PDSCH or CSI-RS for CSI on the CCs in the group, without explicit indication. In this way, the signalling overhead for QCL indication can be largely reduced. Such group can be formed in a predefined manner or configured when the carriers are activated. 
For the CCs using the same RF chains at both gNB and UE side, the predefined grouping principle could be used. If the CCs use different RF chains or the UE may be placed in NLOS scenario, the QCL relationship between different CCs is not straightforward and it may be necessary to configure and maintain the QCLed CC group, possibly with the assistance of UE feedback.
Proposal 3: Support predefined or configured QCLed CC group, where by default part of RS(s) in CCs in this group can be assumed to be spatially QCLed with one common reference RS in one CC without explicit indication. 
3 Conclusions
Our proposals are summarized as follows. 
Proposal 1: For DMRS port grouping, RRC parameters dmrs-group1 or dmrs-group2 should contain the port group information, e.g., the port index in each port group, the number of port groups or the port group index, etc.

Proposal 2: Support configuring QCL assumption at search space level. 
Proposal 3: Support predefined or configured QCLed CC group, where by default part of RS(s) in CCs in this group can be assumed to be spatially QCLed with one common reference RS in one CC without explicit indication. 
