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1 Introduction
According to current specification NZP CSI-RS and PDSCH can be multiplexed on the same OFDM symbols irrespective of QCL wrt to spatial Rx parameters between DM-RS antenna ports and (used to transmit PDSCH signals) and antenna ports of NZP CSI-RS. The corresponding multiplexing approach for non QCL-ed antenna port introduces challenge to the UE associated with simultaneous processing of the NZP CSI-RS and PDSCH on the same OFDM symbol using different Rx beams. 
In this contribution we propose to refine the existing approach of NZP CSI-RS and PDSCH multiplexing by allowing mapping of PDSCH to NZP CSI-RS symbols only when the QCL condition for corresponding antenna ports is met. The proposed condition is similar to the rule used for allowing multiplexing between NZP CSI-RS and PBCH/SS block; and PDSCH and PBCH/SS block in the same OFDM symbol. 

In addition we provide TP to capture the proposal above and correct the existing multiplexing description. 

2 Discussion

Figure 1 illustrates two cases of PDSCH mapping when NZP CSI-RS resource and DM-RS are QCL-ed and non QCL-ed respectively. It can be seen that the PDSCH mapping to OFDM symbols occupied by NZP CSI-RS is only allowed when the QCL condition is met. Otherwise, mapping of PDSCH to OFDM symbols used by NZP CSI-RS symbols should not be performed.
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Figure 1: Mapping of PDSCH to the OFDM symbol(s) used by NZP CSI-RS resource
Proposal:
· Introduce restriction for PDSCH REs mapping on OFDM symbols used to transmit NZP CSI-RS resource with antenna ports which are non quasi co-located with DM-RS antenna ports used to transmit corresponding PDSCH signals
3 Text proposal for 38.211
	7.3.1.5
Mapping to virtual resource blocks

The UE shall, for each of the antenna ports used for transmission of the physical channel, assume the block of complex-valued symbols 
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 conform to the downlink power allocation specified in [6, TS 38.214] and are mapped in sequence starting with 
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 to resource elements 
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 in the virtual resource blocks assigned for transmission which meet all of the following criteria: 

-
they are in the virtual resource blocks assigned for transmission. 

-
they are declared as available for PDSCH according to [clause 5.1.2.2.3 of TS38.214]

-
the corresponding resource elements in the corresponding physical resource blocks are
-
not used for transmission of the associated DM-RS or DM-RS intended for other co-scheduled UEs as described in clause 7.4.1.1.2

-
not used for zero-power CSI-RS according to clause 7.4.1.5
-
they are not on the OFDM symbols used by non-zero power CSI-RS with antenna ports not quasi co-located with antenna ports of PDSCH or otherwise they are not used for non-zero power CSI-RS

-
not used for PT-RS according to clause 7.4.1.2
-
they are not on the OFDM symbol  reserved for SS/PBCH which is transmitted using different numerology or on the antenna ports not quasi co-located with antenna ports of PDSCH or otherwise they are not reserved for SS/PBCH according to [clause 5.1 of TS 38.214]; 
-
not declared as 'reserved' according to clause 4.4.3
The mapping to resource elements 
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 allocated for PDSCH according to [6, TS 38.214] and not reserved for other purposes shall be in increasing order of first the index 
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 over the assigned virtual resource blocks, where 
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 is the first subcarrier in the lowest-numbered virtual resource block assigned for transmission, and then the index 
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7.4.1.5.3
Mapping to physical resources
For each CSI-RS component configured, the UE shall assume the sequence 
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Resource elements overlapping with a configured CORESET or used by SS/PBCH block shall be counted in the mapping process but not assumed to be used for transmission of CSI-RS.
CSI-RS is not transmitted on the OFDM symbols containing SS/PBCH block if the antenna ports of the corresponding SS/PBCH block has different numerology or not quasi co-located with CSI-RS antenna ports
The UE is not expected to receive a CSI-RS in resource elements overlapping with configured DM-RS.

The UE shall assume 
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 for a non-zero-power CSI-RS where 
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 is selected such that the power offset specified by the higher-layer parameter Pc_SS, if provided, is fulfilled.
The quantities 
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 are given by Tables 7.4.1.5.2-1 to 7.4.1.5.2-6.

The time-domain locations 
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 and 
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 are defined relative to the start of a slot with the starting positions of a CSI-RS in a slot 
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 configured by the higher-layer parameter CSI-RS-ResourceMapping.


4 Summary


In this contribution we propose to refine the existing approach of NZP CSI-RS and PDSCH multiplexing taking into account QCL of corresponding antenna ports. Text proposal to correct PDSCH mapping according to the agreements is also proposed.
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