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1. Introduction
In this paper, we share our considerations regarding the open items regarding UE Demodulation requirements for FR2 HST with simultaneous multi RX reception, based on the outcome WF of the last RAN4 meeting.
General
Channel Model for UE PDSCH Requirements with FR2 HST Enhancements with Multi-RX simultaneous reception 

In the previous meetings, RAN4 has agreed to use the following deployment model as reference to define the PDSCH performance requirements for the scenario of FR2 HST CPE with multi-RX simultaneous reception. 
It is also agreed that no dynamic power and propagation delay modelling would be part of the channel modelling:
1. Do not consider relative power profile modelling based on FR2 HST UE location for HST FR2 scenario to specify PDSCH requirement with multi-Rx simultaneous reception; [WF on FR2 HST from RAN4#108b]
2. No need to model the relative propagation delay from the visible RRH into the channel modelling [WF on FR2 HST from RAN4#107];
Independently from these agreements, in the last meeting companies have agreed our company’s proposal to introduce a fixed Received Time Difference (RTD) to simulate the difference in time of arrival at the different panel between the two TRPs (which is not to be considered as relative propagation delay modelling, as it is a static test parameter configuration). 
The goal of this proposal was to test the correct implementation of Timing Offset (TO) compensation at the UE and the correct baseband processing. In fact our results, according to the performance assessment in the next section, show that uncompensated RTD (when larger than CP) has a strong impact on UE demodulation performances, and performances degradation increases with larger RTD.
Observation 1: RAN4 has agreed to introduce RTD in the test parameters, to test the correct implementation of TO compensation at the FR2 HST UE.
RTD Profile according to the agreed channel model
Considering the agreed deployment model, it is easy to compute the profile of the RTD along the track, for the FR2 HST UE moving from [0 to Ds]. It can be computed that:
· The maximum RTD in the deployment model study is 1.45us (=~2.5*CP);
· RTD is >CP for ~50% of the time;
[image: ]

Observation 2: According to the agreed deployment model, RTD between TRP serving different panels can be maximum 2.5*CP and is expected to exceed CP for ~50% of the time;
Performance impact of uncompensated TO across RX Panels
In this section we present a short overview of the impact of uncompensated TO across the L/R Panels for the FR2 HST device with simultaneous reception.
The SNR degradation is computed for the uncompensated TRP throughput only, at the 70% throughput.
	Test Number
	Rank 
	MCS Table
	MCS 
	RTD
	SNR Degradation [dB]

	1
	2
	Table 1
	13
	0
	0 dB [Reference]

	2
	
	
	
	0.57us [ 1CP]
	2 dB

	3
	
	
	
	0.7us [1.2CP]
	3.5dB

	4
	
	
	
	1.2us [2 CP]
	ND [70% not achieved]

	5
	
	
	
	1.5us [2.5 CP]
	ND [70% not achieved]



[bookmark: _Hlk149925437]Observation 3: As shown by the simulation results above, the SNR degradation for uncompensated RTD is significant and potentially problematic towards the definition of the requirement if RAN4 does not agree on the UE FFT assumption;
Proposal 1: RAN4 to agree the assumption of independent FFT timing per RX panel for the definition of the requirements;
Scope of PDSCH Requirements
Considering that the presence of large RTD in the reference HST-DPS deployment scenario, it is our view that FR2 HST CPEs are expected to handle RTD > CP, and this capability should be tested as part of the PDSCH Demodulation requirements.
Observation 4: FR2 HST CPE are expected to handle large RTD (RTD>CP) in the agreed deployment scenario and should be tested accordingly;
On the other hand, if PDSCH performances are satisfied with large RTD, it is straightforward to conclude that the same performances can be achieved by the DUT with lower RTD, as it results in a less challenging scenario. Because of this, and considering that there is no constraint discussed in RAN4 on deployment scenarios that consider only RTD smaller than CP, we don’t believe that it is necessary to introduce PDSCH requirements with RTD smaller than CP
Proposal 2: RAN4 should not consider PDSCH requirements that consider RTD smaller or equal to CP, as there is no deployment under consideration designed with constraint;
So, regarding the PDSCH Requirements scope, we propose:
Proposal 3: RAN4 should introduce PDSCH requirement to test correct FR2 HST UE baseband processing setting RTD=2.5CP, limit case computed according to the agreed deployment scenario.
Test Metric for SNR derivation
In the previous meeting it was discussed whether to evaluate the use of 70% overall throughput for test metric for SNR derivation. In our view, considering that the scope of this WI for FR2 HST Enhancements is to enable the simultaneous reception from different RX panels, this metric does not provide sufficient coverage, and the correct processing of both TRP signals by the UE under test cannot not be guaranteed by the requirement. 
Proposal 4: RAN4 to agree on the test metric of 70% throughput per each PDSCH/Rx Panel, to test correct UE implementation of Simultaneous RX Reception according to the WID;
MCS Value and Power imbalance values
According to the procedure detailed in the last meeting we would like to propose the following:
Proposal 5: RAN4 to recommend companies to submit alignment and impairment results of all MCS options under consideration for TRP1 and TRP2;
Proposal 6: RAN4 to decide on the MCS to use in the requirements definition according to the criteria of SNR(TRP1) – SNR(TRP2) =< X dB, with X according to the expected power imbalance for UE location @RTD=2.5CP;
Proposal 7: RAN4 to consider X=8.8dB according to the offline discussion computations;
For further details on the MCS to be considered, we will update our performance simulations results before the meeting.
1. [bookmark: _Hlk85466326]Conclusions
Observation 1: RAN4 has agreed to introduce RTD in the test parameters, to test the correct implementation of TO compensation at the FR2 HST UE.
Observation 2: According to the agreed deployment model, RTD between TRP serving different panels can be maximum 2.5*CP and is expected to exceed CP for ~50% of the time;
Observation 3: As shown by the simulation results above, the SNR degradation for uncompensated RTD is significant and potentially problematic towards the definition of the requirement if RAN4 does not agree on the UE FFT assumption;
Proposal 1: RAN4 to agree the assumption of independent FFT timing per RX panel for the definition of the requirements;
Observation 4: FR2 HST CPE are expected to handle large RTD (RTD>CP) in the agreed deployment scenario and should be tested accordingly;
Proposal 2: RAN4 should not consider PDSCH requirements that consider RTD smaller or equal to CP, as there is no deployment under consideration designed with constraint;
Proposal 3: RAN4 should introduce PDSCH requirement to test correct FR2 HST UE baseband processing setting RTD=2.5CP, limit case computed according to the agreed deployment scenario.
Proposal 4: RAN4 to agree on the test metric of 70% throughput per each PDSCH/Rx Panel, to test correct UE implementation of Simultaneous RX Reception according to the WID;
Proposal 5: RAN4 to recommend companies to submit alignment and impairment results of all MCS options under consideration for TRP1 and TRP2;
Proposal 6: RAN4 to decide on the MCS to use in the requirements definition according to the criteria of SNR(TRP1) – SNR(TRP2) =< X dB, with X according to the expected power imbalance for UE location @RTD=2.5CP;
Proposal 7: RAN4 to consider X=8.8dB according to the offline discussion computations;
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