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1. Introduction 
In RAN4#108bis demodulation requirements for multi-RX in FR2 were discussed and way forward [1] was agreed.  In this contribution we present our views on PDSCH demod requirements for multi-RX reception on the DL in FR2.   
2. Discussion
In RAN4#108bis the following agreements were made and captured in [1]:
	Issue 2-1-1: Channel model
· Agreement:
· Only use TDLA30-75 for 100 MHz/120 kHz as a baseline.
Issue 2-1-2: PTRS Port for sDCI schemes
· Agreement:
· Define both requirements. If UE can pass the test for one PTRS port per TRP configuration, UE would not need to be tested for one PTRS port across TRP test.
Issue 2-1-3: PT-RS EPRE Ratio
· Tentative agreement:
· Default for sim assumption is EPRE ratio set to state 0 (also captured in 38.101-4 Table 7.2-1)
Issue 2-1-6: Whether to consider a scaling factor for transmitted signal in mDCI fully-overlapping case
· Agreement
· Don’t consider SNR scaling for mDCI fully overlapping case.




The baseline simulation assumptions for evaluation of different configurations for PDSCH performance with multi-RX were agreed. Our simulation results from initial evaluation are provided in our companion paper [2]. 
Multi-DCI transmission scheme
For multi-DCI with separate processing: 
· With separate processing, non-overlapping PDSCH performance is not impacted with different levels of crosstalk.
· For overlapping PDSCH, 1 layer per TRP is not severely degraded with crosstalk.
· For overlapping PDSCH with 2 layers per TRP, performance is severely degraded.
Observation #1:  Multi-DCI with non-overlapping PDSCH is not severely impacted by cross talk.
Observation #2:  Multi-DCI with 1 layer per TRP overlapping PDSCH is not severely impacted by cross talk with separate processing.
Observation #3:  Multi-DCI with 2 layers per TRP overlapping PDSCH is severely impacted by cross talk with separate processing.

For multi-DCI with joint processing: 
· For overlapping PDSCH joint processing is more robust to crosstalk.
· For 2+2 overlapping, only joint processing is feasible.

Observation #4:  For multi-DCI with 1 or 2 layers per TRP overlapping PDSCH, joint processing is more robust to cross talk.
Observation #5:  Multi-DCI with overlapping PDSCH and 2 layers per TRP, only joint processing is feasible.

Single-DCI SDM transmission scheme
For separate processing:
· 1+1 configuration is not severely degraded with crosstalk.
· For 2+2 configuration performance is severely degraded.

Observation #6:  Single-DCI SDM with 1 layer per TRP is not severely impacted by cross talk with separate processing.
Observation #7:  Single-DCI SDM with 2 layers per TRP is severely impacted by cross talk with separate processing.


For joint processing: 
· For overlapping PDSCH with single DCI SDM, joint processing is robust to crosstalk.
· 2+2 – 4 layer transmission is only feasible with joint processing. 
Observation #8:  For single-DCI SDM with 1 or 2 layers per TRP, joint processing is robust to cross talk.
Observation #9:  4 layer transmission with sDCI SDM is only possible with joint processing. 

Simulation Assumptions
Based on the above observations from our results, we see that for multi DCI scheme it is feasible to define requirements with separate processing for with 2 layers non overlapping, and 1 layer overlapping. For single DCI SDM scheme, with separate processing only 1+1 scheme is feasible. We recommend the following for PDSCH requirements for multi-RX:
· Multi DCI Fully overlapping
· MCS/Layers: 1+1 – MCS 17
· UE processing: Separate processing
· FO/TO for TRP2: 0 Hz, 0. 25us
· Cross talk power   =  -12dB
· Single DCI SDM:
· MCS/Layers : 1+1 – MCS 17
· UE processing: Separate processing
· FO/TO for TRP2: 600 Hz, -0.0625us
· Cross talk power   =  -9dB
Proposal #1:  Define PDSCH demodulation requirements with multi-RX in FR2 for multi-DCI with the following configuration:
- PDSCH transmission: Fully overlapping
- MCS/Layers: 1+1 – MCS 17
- UE processing: Separate processing
- FO/TO for TRP2: 600 Hz, -0.0625us
- Cross talk power   =  -12dB

Proposal #2:  Define PDSCH demodulation requirements with multi-RX in FR2 for single-DCI SDM with the following configuration:
- MCS/Layers: 1+1 – MCS 17
- UE processing: Separate processing
- FO/TO for TRP2: 600 Hz, -0.0625us
- FO/TO for TRP2: 0 Hz, 0.25us
- Cross talk power   =  -9dB

RAN4 has received LS from RAN1 on multi-DCI transmission in FR2 with multi-RX [3]. 
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Based on the reply LS from RAN1, prior to Rel-18, UE is not expected to receive PDCCH associated with different coresetPoolIndex simultaneously. In this WI we are only using the legacy Rel-15 TCI framework. Hence, we cannot configure PDCCH overlapping in time for multi-DCI case. We propose to configure PDCCH from TRP1 on symbol 0 and from TRP2 on symbol 1. 
Observation #10:  Prior to Rel-18, UE is not expected to receive PDCCH associated with different coresetPoolIndex simultaneously. 

Proposal #3:  Configure PDCCH from each TRP non-overlapping in time for mDCI transmission mode.
Proposal #4:  PDCCH from TRP1 is transmitted on symbol 0 and PDCCH from TRP2 is transmitted on symbol 1 of the slot. 
Proposal #5:  PDSCH transmission starts from symbol 2.
Proposal #6:  For sDCI SDM transmission scheme, PDCCH is transmitted on symbol 0 and PDCCH is transmitted from symbol 1. 

3. Conclusion
In this paper, we provide our views on open issues on PDSCH demodulation requirements. Our observations and proposals are captured below:

Simulation Results
Multi-DCI transmission scheme
Observation #1:  Multi-DCI with non-overlapping PDSCH is not severely impacted by cross talk.
Observation #2:  Multi-DCI with 1 layer per TRP overlapping PDSCH is not severely impacted by cross talk with separate processing.
Observation #3:  Multi-DCI with 2 layers per TRP overlapping PDSCH is severely impacted by cross talk with separate processing.
Observation #4:  For multi-DCI with 1 or 2 layers per TRP overlapping PDSCH, joint processing is more robust to cross talk.
Observation #5:  Multi-DCI with overlapping PDSCH and 2 layers per TRP, only joint processing is feasible.
Single-DCI SDM transmission scheme
Observation #6:  Single-DCI SDM with 1 layer per TRP is not severely impacted by cross talk with separate processing.
Observation #7:  Single-DCI SDM with 2 layers per TRP is severely impacted by cross talk with separate processing.
Observation #8:  For single-DCI SDM with 1 or 2 layers per TRP, joint processing is robust to cross talk.
Observation #9:  4 layer transmission with sDCI SDM is only possible with joint processing. 

PDSCH requirements/ Simulation parameters
Proposal #1:  Define PDSCH demodulation requirements with multi-RX in FR2 for multi-DCI with the following configuration:
- PDSCH transmission: Fully overlapping
- MCS/Layers: 1+1 – MCS 17
- UE processing: Separate processing
- FO/TO for TRP2: 600 Hz, -0.0625us
- Cross talk power   =  -12dB

Proposal #2:  Define PDSCH demodulation requirements with multi-RX in FR2 for single-DCI SDM with the following configuration:
- MCS/Layers: 1+1 – MCS 17
- UE processing: Separate processing
- FO/TO for TRP2: 600 Hz, -0.0625us
- FO/TO for TRP2: 0 Hz, 0.25us
- Cross talk power   =  -9dB


Observation #10:  Prior to Rel-18, UE is not expected to receive PDCCH associated with different coresetPoolIndex simultaneously. 

Proposal #3:  Configure PDCCH from each TRP non-overlapping in time for mDCI transmission mode.
Proposal #4:  PDCCH from TRP1 is transmitted on symbol 0 and PDCCH from TRP2 is transmitted on symbol 1 of the slot. 
Proposal #5:  PDSCH transmission starts from symbol 2.
Proposal #6:  For sDCI SDM transmission scheme, PDCCH is transmitted on symbol 0 and PDCCH is transmitted from symbol 1. 
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Question 2:
In mDCI scenario, can network configure two PDCCH transmission simultaneously with different QCL type D
which are associated with different CoresetPoollndex to UE?
- Ifyes, can UE receive two PDCCHs simultaneously with different QCL type D which are associated
with different CoresetPoolindex?

Answer:
In Rel-18, UE can receive two PDCCHs simultaneously with different QCL typeD which are associated with
different CoresetPoollndex, subject to UE capability. This is not possible for a UE before Rel-18.





