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1 Introduction
According to current specification PDSCH can be multiplexed with other physical channel (e.g. PDSCH) or reference signal (e.g. NZP CSI-RS) on the same OFDM symbols irrespective of QCL wrt to spatial Rx parameters for antenna ports. The corresponding “flexible” multiplexing approach for non QCL-ed antenna ports introduces challenges at the UE associated with simultaneous processing of the multiple PDSCH+PDSCH or NZP CSI-RS + PDSCH on the same OFDM symbol(s) using different Rx beams indicated as part of different QCL assumptions. In this contribution we propose additional restriction for multiplexing of PDSCH with other reference signals and channels taking into account QCL assumptions. In particular we propose to allow such multiplexing only when the QCL assumption wrt to spatial Rx parameters is fulfilled. Otherwise, simultaneous reception of PDSCH with other physical channels and reference signals such as PDSCH or NZP CSI-RS should not be performed or processing at the UE should be relaxed.
2 Multiplexing of PDSCH with other physical channels
According to TS 38.202 [1], NR support combinations of physical channels that can be received simultaneously in the downlink by one UE, where Table 1 introduces concept of “Reception Type”, which describes the physical channel and associated transport channel, and Table 2 defines the combinations of these “Reception Types” which are supported by the UE depending on capabilities, and enumerates how many of each can be received simultaneously. UE shall be able to receive all TBs of PDSCH according to the indication on PDCCH as defined in Table 2. Moreover, any subset of the combinations specified in Table 2 should be also supported.

Table 1: Downlink "Reception Types"
	"Reception Type"
	Physical Channel(s)
	Monitored
RNTI
	Associated
Transport Channel
	Comment

	A
	PBCH
	N/A
	BCH
	

	B
	PDCCH+PDSCH
	SI-RNTI
	DL-SCH
	Note 1

	C
	PDCCH+PDSCH
	P-RNTI
	PCH
	Note 1

	D
	PDCCH+PDSCH
	RA-RNTI or Temporary C-RNTI
	DL-SCH
	Note 1

	D1
	PDCCH+PDSCH
	C-RNTI, C-RNTI(s) for SPS/grant-free
	DL-SCH
	

	E
	PDCCH
	C-RNTI
	N/A
	Note 2

	F
	PDCCH
	C-RNTI, C-RNTI(s) for SPS/grant-free
	UL-SCH
	

	G
	PDCCH
	SFI-RNTI
	N/A
	

	G1
	PDCCH
	INT-RNTI
	N/A
	

	H
	PDCCH
	TPC-PUSCH-RNT
	N/A
	

	H1
	PDCCH
	TPC-PUCCH-RNTI
	N/A
	

	H2
	PDCCH
	TPC-SRS-RNTI
	N/A
	

	Note 1:
These are received from PCell only.

Note 2:
This corresponds to PDCCH-ordered PRACH.


Table 62: Downlink “Reception Type” Combinations
	UE capability
	Supported Combinations 
	Comment

	1. RRC_IDLE

	
	A + B + C + D
	

	2. RRC_INACTIVE

	
	A + B + C + D
	

	3. RRC_CONNECTED

	
	j x (A + B + C + D) + q x (D1 + G + G1)
+ p x (F + H +H1) + p’ x (H2)
	Note 1

	Note 1:
In the case there is one SUL carrier, then only p-1 would be supported for (F+H).




It can be seen from the above tables, that UE should support simultaneous reception of the PDSCH transmitted on the same or different CCs (for CA capable UEs). In particular, for RRC_CONNECTED mode, for a given CC, UE should support simultaneous reception of the PDCCH+PDSCH based on SI-RNTI / P-RNTI and C-RNTI. For the UE supporting analog Rx beamforming (e.g. in the frequency range 2), such simultaneous reception may not be desirable, especially when UE supports reception using only single Rx beam in a given time. Therefore, for simultaneous reception of “Reception Types” combinations the condition of QCL wrt to spatial parameters should be defined.  For other scenarios, where QCL assumption wrt to Rx spatial parameters is not ensured by the NW, multiplexing of the corresponding “Reception Types” combination should not be supported or UE behaviours should be left unspecified. 

Proposal:

· Introduce restriction for simultaneous reception of “Reception Types” combinations according to TS 38.202 only for the scenario when QCL wrt to spatial Rx parameters is ensured by the NW
3 Multiplexing of PDSCH with NZP CSI-RS and CSI-IM

Somewhat similar approach may be used to address the issue of multiplexing of NZP CSI-RS / CSI-IM with PDSCH. 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 allocated for NZP CSI-RS / CSI-IM resource taking into  quasi co-location assumption between PDSCH and NZP CSI-RS / CSI-IM signals wrt spatial Rx parameters
4 Summary


In this contribution we propose additional restriction for multiplexing of PDSCH with other reference signals and channels taking into account QCL assumptions. The following proposals were made:
· Introduce restriction for simultaneous reception of the “Reception Types” combinations according to TS 38.202 only for the scenario when QCL wrt to spatial Rx parameters is ensured by the NW

· Introduce restriction for PDSCH REs mapping on OFDM symbols allocated for NZP CSI-RS  /CSI-IM resource taking into  quasi co-location assumption between PDSCH and NZP CSI-RS / CSI-IM signals wrt spatial Rx parameters
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