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Introduction
In RAN1#94 the following agreement was reached with respect to simultaneous reception of PHY channels and RS in FR2:
	Agreement
Send an LS to RAN4 with the following questions (LS is endorsed in R1-1809890):
Question #1:
RAN1 requests RAN4 to clarify UE behaviour, if necessary, when a channel or RS in group 1 overlaps with a channel or RS in group 2 on the same OFDM symbol in the same serving cell or in different serving cells in the case of CA in FR2. 
	Case
	Channels/RS in group 1
	Channels/RS in group 2

	1
	SSB for L3 measurements, SSB for RLM, SSB for BFD, SSB for L1-RSRP measurements
	CSI-RS for RLM, CSI-RS for L3 measurements, CSIRS for BFD, CSI-RS for L1-RSRP

	2
	CSIRS for L3 measurements, CSIRS with repetition=OFF for L1-RSRP measurements
	PDSCH

	3
	CSIRS for L3 measurements, CSIRS with repetition=OFF for L1-RSRP measurements
	PDCCH

	4
	CSI-RS for RLM, CSI-RS for L3 measurements, CSIRS for BFD, CSI-RS for L1-RSRP measurements
	CSI-RS for RLM, CSI-RS for L3 measurements, CSIRS for BFD, CSI-RS for L1-RSRP measurements


Question #2:
If scheduling restriction due to Rx beamforming is applied on certain symbols, is the NW allowed to schedule PDSCH that spans a time duration containing these symbols but with configured rate matching resources used for protecting the symbols such that the UE does not receive PDSCH on symbols with scheduling restriction applied? 


DL PHY Channels 
CSI-RS with repetition not configured + PDSCH
What remains to be addressed is the case of CSI-RS with repetition not configured, in which case scheduling restriction is clearly only needed when the QCL Type D is different: 
Proposal 1: In FR2, for a NZP CSI-RS resource set with CSI-RS-Repetition not configured, if QCL type D is different between a scheduled PDSCH and a CSI-RS resource in the set, the symbol(s) occupied by the CSI-RS resource are declared as ‘not available for PDSCH’.
· This applies to both same BWP as well as intra-band CA if spatial QCL is applicable.

CSI-RS with repetition not configured + PDCCH
The following agreement has already been made, so not further discussion is needed.

Agreement
For the case of CSIRS+PDCCH on the same OFDM symbols where spatial QCL is configured for CSI-RS
1. NW configuration should ensure spatial QCL
a. UE is not expected to be configured with CSI-RS with repetition=ON in the symbols UE is configured to monitor the CORESET
Above agreement applies to both same BWP as well as intra-band CA if spatial QCL is applicable.

CSI-RS + CSI+RS with repetition not configured
For two or more CSI-RS resources, if all of them are not for P3 measurement (aka CSI-RS Repetition set to ‘OFF’ or not configured), then the network should ensure that the same QCL type D is configured. However, if at least one QCL Type D is for P3 measurement, then even if the same QCL Type D is configured across different CSI-RS resources, the UE would require to perform a beam sweep.  

[bookmark: _Hlk510713937]Proposal 2: In FR2, if two CSI-RS resources do not have CSI-RS Repetition configured, the UE is not expected to be scheduled with CSI-RS + CSI-RS on the same OFDM symbol unless QCL Type D is the same. 
· This applies to both same BWP as well as intra-band CA if spatial QCL is applicable.

PDSCH + CORESET
The following issue remains unresolved from previous meeting regarding this topic:

For further study until the next meeting
For the case of PDSCH+PDCCH simultaneous RX in case spatial RX is configured and is different between the two channels
· Alt1: CORESET is prioritized 
· spatial QCL associated with CORESET is applied to the PDSCH 
· FFS: PDSCH slot aggregation case
· Alt2: PDSCH is prioritized depending on scheduling offset
· Before threshold, CORESET is prioritized
· After threshold, PDSCH is prioritized

Alternative 1 is problematic and would create additional problems since it is not a complete solution. For this reason, we propose to support Alt. 2.

[bookmark: _Hlk521608973]Proposal 3: In FR2, if there is a symbol-level overlap between a PDSCH and a CORESET with a different QCL Type D, the UE is expected to prioritize the PDSCH reception over the CORESET 
· if the time offset between the reception of the DL DCI and the corresponding PDSCH is equal to or greater than the threshold Threshold-Sched-Offset
otherwise, the reception of the CORESET is prioritized over the PDSCH. 
CORESET + CORESET
CORESETs are configured in RRC level and their QCL Type D is activated by MAC CE. In order to avoid collision, the simplest is to ensure that the network configures them by using the same beam, therefore we make the following proposal:
[bookmark: _Hlk510713899]Proposal 4: In FR2, a UE is not expected to be configured with two CORESETs on the same OFDM symbol unless they have the same QCL Type D.
PDSCH + PDSCH with different RNTIs
[bookmark: _Hlk510713945]Proposal 5: In FR2, the UE is not expected to be scheduled with  PDSCH + PDSCH with different RNTIs on the same OFDM symbol unless QCL Type D is the same. 
Intra-band CA scenarios
Simultaneous reception combinations applicable to single CC and multi-CC scenario
All the considerations and rules that have been made above for the case of single CC, can be extended to the case of multi-CC, since the same limitation of having “single beam” in each OFDM symbol occurs. Therefore, we make the following proposal:
[bookmark: _Hlk510713956]Proposal 6: In FR2, the UE is only expected to receive PHY channels across all CCs in an OFDM symbol using the same spatial Rx filter. 
Simultaneous reception combinations only applicable to multi-CC scenario
The following PHY channel combinations are not permitted to be received on the same OFDM symbol in single CC: SSB+SSB, and PDSCH + PDSCH (C-RNTI + C-RNTI), but it may still occur if they are transmitted in different CC. We propose that the network ensures that these channels are received with the same QCL Type B: 
[bookmark: _Hlk510713962]Proposal 7: In FR2, for SSB + SSB, and PDSCH + PDSCH (C-RNTI + C-RNTI) in a multi-CC scenario, the UE is not expected to be configured with different QCL Type D.
UL PHY Channels 
For the UL channels, when it comes to different CC, separate consideration is needed when it comes to difference CC of the same PUCCH group in intra-band CA, or different CC in different PUCCH group. In the table below we summarize the categorization that is needed using as a starting point the table showed in the related conclusion. 

	Channels/RS in same OFDM symbol
	Same CC
	Different CCs in intra-band CA

	PUCCH + PUCCH
	N/A
	N/A

	PUSCH + PUSCH
	N/A
	Proposal 8

	PRACH + Any PHY channel (SRS, PUCCH, PUSCH)
	N/A
	N/A

	SRS + (PUCCH or PUSCH)
	N/A
	N/A

	SRS + SRS
	Proposal 9


[bookmark: _Hlk510713972]
[bookmark: _Hlk521608999]Proposal 8: In FR2, the UE is not expected to be configured to transmit on the same OFDM symbol PUSCH + PUSCH in different CCs in intra-band CA, unless the same spatial QCL is configured to all.

[bookmark: _Hlk525912945]Proposal 9: The UE is not expected to be configured on the same OFDM symbol with more than one SRS resource across different CC in intra-band CA unless all the following conditions are satisfied:
· the same spatial QCL is configured to all resources, when applicable
· the SRS resources are fully overlapped in time domain
· If SRS switching is used, then the UE only expects to be configured with consistent transmissions related to antenna switching.

Conclusions 
Proposal 1: In FR2, for a NZP CSI-RS resource set with CSI-RS-Repetition not configured, if QCL type D is different between a scheduled PDSCH and a CSI-RS resource in the set, the symbol(s) occupied by the CSI-RS resource are declared as ‘not available for PDSCH’.
· This applies to both same BWP as well as intra-band CA if spatial QCL is applicable.

Proposal 2: In FR2, if two CSI-RS resources do not have CSI-RS Repetition configured, the UE is not expected to be scheduled with CSI-RS + CSI-RS on the same OFDM symbol unless QCL Type D is the same. 
· This applies to both same BWP as well as intra-band CA if spatial QCL is applicable.

Proposal 3: In FR2, if there is a symbol-level overlap between a PDSCH and a CORESET with a different QCL Type D, the UE is expected to prioritize the PDSCH reception over the CORESET 
· if the time offset between the reception of the DL DCI and the corresponding PDSCH is equal to or greater than the threshold Threshold-Sched-Offset
otherwise, the reception of the CORESET is prioritized over the PDSCH. 
Proposal 4: In FR2, a UE is not expected to be configured with two CORESETs on the same OFDM symbol unless they have the same QCL Type D.
Proposal 5: In FR2, the UE is not expected to be scheduled with PDSCH + PDSCH with different RNTIs on the same OFDM symbol unless QCL Type D is the same. 
Proposal 6: In FR2, the UE is only expected to receive PHY channels across all CCs in an OFDM symbol using the same spatial Rx filter. 

Proposal 7: In FR2, for SSB + SSB, and PDSCH + PDSCH (C-RNTI + C-RNTI) in a multi-CC scenario, the UE is not expected to be configured with different QCL Type D.
Proposal 8: In FR2, the UE is not expected to be configured to transmit on the same OFDM symbol PUSCH + PUSCH in different CCs in intra-band CA, unless the same spatial QCL is configured to all.

Proposal 9: The UE is not expected to be configured on the same OFDM symbol with more than one SRS resource across different CC in intra-band CA unless all the following conditions are satisfied:
· the same spatial QCL is configured to all resources, when applicable
· the SRS resources are fully overlapped in time domain
· [bookmark: _GoBack]If SRS switching is used, then the UE only expects to be configured with consistent transmissions related to antenna switching.
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