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1 Introduction
In RAN4#108, the Way Forward document was approved [1]. We provide discussion of PDSCH requirements with proposals for the Rel-18 work in this contribution.

2 Discussion
[bookmark: _Hlk95316233]In this chapter we discuss remaining open items of PDSCH requirements of FR2 Multi-Rx DL Demod. 

Issue 2-1-2: PTRS Port for sDCI schemes
Agreement:
· Further evaluate both cases: one PTRS port across TRPs and one PTRS port for each TRP 
· Companies are encouraged to evaluate the performance impact and decide suitable parameters for each case.
· Test applicable rules can be considered based on UE capability.

As already mentioned by other companies in the previous meeting, in TS38.306 UE capability specification [2] there is parameter called supportTwoPortDL-PTRS-r16 that indicates whether UE supports 2-port DL PT-RS in Single-DCI based multi-TRP SDM transmission scheme. To make requirements applicable for most of the UEs we should not use test configuration dependent on optional UE capability. Therefore, we support single port PT-RS configuration for minimum requirements. Also, our simulations results with single port PT-RS for Single-DCI scheme show that it is feasible configuration and we do not need to use one PT-RS port per TRP configuration, see [3].
Observation #1: Two port PTRS for Single-DCI SDM scheme is optional feature for UE.
Observation #2: Single port PTRS for Single-DCI SDM scheme is feasible configuration.
Proposal #1: We support single port PT-RS across TRPs.

Issue 2-1-3: PDSCH rate matching in mDCI transmission
Agreement: 
· Following the features introduced by RAN1 in Rel-16, PDSCH rate matching in mDCI transmission.
· PDSCH shall rate matching around PTRS from same TRP only. And no LS needed.

In TS38.214 [3] PT-RS EPRE to PDSCH EPRE per layer per RE is defined in Chapter 4.1 in Table 4.1-2 as follows
	epre-Ratio
	The number of PDSCH layers with DM-RS associated to the PT-RS port

	
	1
	2
	3
	4
	5
	6

	0
	0
	3
	4.77
	6
	7
	7.78

	1
	0
	0
	0
	0
	0
	0

	2
	reserved

	3
	reserved



UE can be configured with higher layer parameter epre-Ratio. If epre-Ratio is not signalled, the UE shall assume epre-Ratio is set to state ‘0’ in previous table. We see that PT-RS power has most impact in multi-DCI tests where PT-RS is overlapping with PDSCH transmitted from the other TRP. With agreed carrier frequency of 28GHz for phase noise assumptions we see that phase noise impact is limited. However, high power PT-RS would have more impact to PDSCH transmitted from the other TRP. To minimize PT-RS interference to data we would suggest using epre-Ratio state ‘1’ at least in multi-DCI simulations.
Proposal #2: Define epre-Ratio state ‘1’ for FR2 multipanel RX simulation assumptions.

Issue 2-1-7: Test cases and simulation parameters for sDCI SDM
Issue 2-1-8: Test cases and simulation parameters for mDCI fully overlapping
Issue 2-1-9: Test cases and simulation parameters for mDCI non-overlapping
<way forward>
All tables related to this issue can be found in R4-2314258.

In general, these simulation parameter proposals are good starting point for simulation alignment. We suggest discussing detailed PDSCH reference channels after simulations are aligned with most of the companies.
Proposal #3: We propose to discuss detailed PDSCH reference channels after simulations are aligned with most of the companies.

Issue 2-1-10: Whether to consider a scaling factor for transmitted signal in mDCI fully-overlapping case
<way forward>
· Proposals
· Option 1: Yes, SNR corresponds to SNR of TRxP #1 and TRxP #2 with scaling factor as 1/sqrt(2) for transmitted signal from each TRxP.

About proposed scaling factor to Multi-DCI fully overlapping case we have some concerns. First, we think that scaling in fully overlapping cases should be the same, meaning Single-DCI SDM and Multi-DCI fully overlapping. Secondly, our correlation matrix model for composite channel already is scaling power down by half. Therefore, we think that we already implement proposed scaling in our simulations, and it may not be needed. However, we could consider scaling Multi-DCI non-overlapping instead to compensate composite channel scaling.
Proposal #4: We propose to discuss more of actual SNR definition when aligning simulation results and consider composite channel scaling in SNR definition.

Issue 2-1-11: MCS and layer selection for sDCI.
<way forward>
· Proposals
· Option 1: Select {MCS17, ρ = -6dB, rank 1+1} and/or {MCS13, ρ = -12dB, rank 2+2} for sDCI SDM cases.
· Other options are not precluded.

Issue 2-1-12: MCS and layer selection for mDCI.
<way forward>
· Proposals
· Option 1: Select {MCS17, ρ = -6dB, rank 1+1} and/or {MCS13, ρ = -12dB, rank 2+2} for mDCI fully overlapping cases
· Other options are not precluded.

[bookmark: _Hlk146559980]We suggest discussing MCS and ρ values after simulations are aligned with most of the companies. Based on our simulation we can see that MCS13 is feasible configuration for both rank options with joint processing receiver assumptions. By using MCS13 to both ranks would test different SNR operation points. Selecting Option 1 configurations would lead to testing quite similar SNR operation points. We suggest avoiding too low cross-talk power ratios to leave enough margin to guaranteed test system isolation. Therefore, we propose using ρ values -9dB or -6dB. However, as can be seen in simulation results, separate processing receiver do not work without high isolation.
Proposal #5: We propose discussing MCS and ρ values after simulations are aligned with most of the companies.
Proposal #6: Based on our own simulations only, we propose using MCS13 to both ranks.
Proposal #7: Based on our own simulations only, we propose using ρ values -9dB or -6dB for joint processing receiver.
Proposal #8: Based on our own simulations only, we would need to use ρ values -15dB or -12dB for separate processing receiver if considered feasible.






3 Conclusion
In this paper we provided the view on the PDSCH requirements of FR2 multipanel RX downlink demodulation requirements. The following observations and proposals are made:
Observation #1: Two port PTRS for Single-DCI SDM scheme is optional feature for UE.
Observation #2: Single port PTRS for Single-DCI SDM scheme is feasible configuration.
Proposal #1: We support single port PT-RS across TRPs.
Proposal #2: Define epre-Ratio state ‘1’ for FR2 multipanel RX simulation assumptions.
Proposal #3: We propose to discuss detailed PDSCH reference channels after simulations are aligned with most of the companies.
Proposal #4: We support to consider a scaling factor for transmitted signal in multi-DCI fully overlapping case.
Proposal #5: We propose discussing MCS and ρ values after simulations are aligned with most of the companies.
Proposal #6: Based on our own simulations only, we propose using MCS13 to both ranks.
Proposal #7: Based on our own simulations only, we propose using ρ values -9dB or -6dB for joint processing receiver.
Proposal #8: Based on our own simulations only, we would need to use ρ values -15dB or -12dB for separate processing receiver if considered feasible.
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