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[bookmark: _Toc116995841]Introduction
In RAN4#108, UE Demodulation PDSCH requirements with multi-Rx chain DL reception was discussed and the way forward (WF) is documented in [1]. The relevant issues related to HST FR2 with multi-Rx, which are going to be discussed here, are summarized below:
	Issue 3-1-1: UE processing assumption for the FFT window
Agreement:
· Encourage companies to evaluate the performance difference with assumption on FFT (single FFT across Rx chains, and separate FFT per RF chain)

Issue 3-2-11: PDSCH allocation timeline in the UE Demod Test
Agreement:
· PDCCH and PDSCH are DTXed in other slots in which throughput statistics are not considered.
· The detail of scheduling pattern can be further discussed in the next meeting
· Option 1: RAN4 to follow the same approach used in FR1 HST DPS requirements and FR2 HST DPS requirements (Bidirectional) and define a PDCCH/PDSCH allocation timeline independent per each Panel, including a number of slots in which PDCCH and PDSCH are DTX and throughput statistics are not considered, starting from the TCI state switch and until the UE has received one TRS from the new RRH (TfirstTRS) and has had time to process it (TTRSproc), including THARQ and TMAC proc;
· Other options are not precluded.
[bookmark: _Hlk142993342]Issue 3-2-12: Number of MCS for PDSCH requirement for multi-Rx reception 
Agreement: 
· It is feasible to define PDSCH demodulation requirement per Rx panel with different MCS per Rx panel 
· Companies are encouraged to check the feasibility of MCS pair (MCS 17, MCS [13]) or (MCS 17, MCS [19]) in next meeting
· Other feasible MCS pair are not precluded 

Issue 3-2-15: Simulation Assumption for initial simulation purpose  
· Companies are encouraged to provide simulation results for PDSCH requirement with multi-Rx reception in the RAN4#108bis meeting based on simulation assumption in R4-2313920




[bookmark: _Toc116995842]Discussion
In the following, we provide our views on the issues from the WF summarized above.
Consideration on CPE’s FFT 
The first open issue is about the FFT window assumption as below:
	Issue 3-1-1: UE processing assumption for the FFT window
Agreement:
· Encourage companies to evaluate the performance difference with assumption on FFT (single FFT across Rx chains, and separate FFT per RF chain)




Our views are still that Rel-18 PC6 UE will have independent FFT per Rx chain, which better suit both sDCI and mDCI, and better cope to a wider range of reception time difference than single FFT across Rx chains. Nonetheless, we are open to any simulation results brought by other companies to be used in the discussion on this topic. We note here that with the current agreement that RAN4 will define requirements for mDCI with independent processing under the assumption of no inter-TRP interference, the performance difference between independent FFT per Rx chain and single FFT across both Rx chains might be defined mostly by the reception time difference from the TRPs seen at the Rx chains. 
[bookmark: _Toc146737452]As CPE will be more advanced than regular UE devices, it is expected that it could afford more advanced technologies, including having independent FFT per panel and the ability to process larger range of maximum reception time difference, from less than half CP to more than one CP.
[bookmark: _Toc146737453]RAN4 shall consider independent FFT per panel in defining the requirements, if any assumption on the number of FFT would be written in the specification.
PDSCH Allocation Timeline
The next issue is about PDSCH Allocation Timeline:
	Issue 3-2-11: PDSCH allocation timeline in the UE Demod Test
Agreement:
· PDCCH and PDSCH are DTXed in other slots in which throughput statistics are not considered.
· The detail of scheduling pattern can be further discussed in the next meeting
· Option 1: RAN4 to follow the same approach used in FR1 HST DPS requirements and FR2 HST DPS requirements (Bidirectional) and define a PDCCH/PDSCH allocation timeline independent per each Panel, including a number of slots in which PDCCH and PDSCH are DTX and throughput statistics are not considered, starting from the TCI state switch and until the UE has received one TRS from the new RRH (TfirstTRS) and has had time to process it (TTRSproc), including THARQ and TMAC proc;
· Other options are not precluded.




As it has been agreed that PDCCH and PDSCH are DTXed in other slots in which the throughput statistics are not considered, and with the agreement that mDCI with independent processing is considered in defining the requirements, the same approach used in FR1 HST DPS and FR2 HST DPS requirements can be followed for each panel. 
[bookmark: _Toc146737454]PDCCH and PDSCH are DTXed in other slots in which the throughput statistics are not considered is already agreed.
[bookmark: _Toc146737455]RAN4 has already agreed to consider mDCI with independent processing.
[bookmark: _Toc146737456]RAN4 to consider Option 1.
Number of MCS for PDSCH requirement for multi-Rx reception
The next issue is on the number of MCS and the chosen MCS pair as below:
	Issue 3-2-12: Number of MCS for PDSCH requirement for multi-Rx reception 
Agreement: 
· It is feasible to define PDSCH demodulation requirement per Rx panel with different MCS per Rx panel 
· Companies are encouraged to check the feasibility of MCS pair (MCS 17, MCS [13]) or (MCS 17, MCS [19]) in next meeting
· Other feasible MCS pair are not precluded 




Concerning the MCS pair, from simulation results in [2], both MCS pairs, namely, (MCS 17, MCS 13) and (MCS 17, MCS 19), seem to be feasible. While both MCS pairs seem to be feasible, nonetheless, we note here that RAN4 may need to consider introducing a more realistic factor into the channel model, for example, power profile with path loss which provides more tractable changes of SNRs as the train moves closer or farther away from the TRPs. More details on such a power profile can be found in [4].
[bookmark: _Toc146737457]A more realistic channel model for HST FR2 with tractable received signal power at the two RXs will allow better MCS pair selection for the requirements.
[bookmark: _Toc146737458]RAN4 to discuss the possibility of having power profile in the channel model for HST FR2 and its impact on the selection of MCS pair for the requirements. 

Initial Simulation  
	Issue 3-2-15: Simulation Assumption for initial simulation purpose  
Companies are encouraged to provide simulation results for PDSCH requirement with multi-Rx reception in the RAN4#108bis meeting based on simulation assumption in R4-2313920



As agreed, companies are encouraged to provide simulation results based on simulation assumptions in [3]. Our simulation results are documented in [2] as information for further discussion in RAN4#108bis. 
[bookmark: _Toc146737459]RAN4 to collect the simulation results from companies in RAN4#108bis for the alignments.
[bookmark: _Toc116995848]Conclusion
In this paper, we provide our views and responses to the remaining open issues in HST FR2 PDSCH requirements with multi-RX. Our Observations and Proposals are summarized as follows:
Observation 1: As CPE will be more advanced than regular UE devices, it is expected that it could afford more advanced technologies, including having independent FFT per panel and the ability to process larger range of maximum reception time difference, from less than half CP to more than one CP.
Proposal 1: RAN4 shall consider independent FFT per panel in defining the requirements, if any assumption on the number of FFT would be written in the specification.
Observation 2: PDCCH and PDSCH are DTXed in other slots in which the throughput statistics are not considered is already agreed.
Observation 3: RAN4 has already agreed to consider mDCI with independent processing.
Proposal 2: RAN4 to consider Option 1.
Observation 4: A more realistic channel model for HST FR2 with tractable received signal power at the two RXs will allow better MCS pair selection for the requirements.
Proposal 3: RAN4 to discuss the possibility of having power profile in the channel model for HST FR2 and its impact on the selection of MCS pair for the requirements.
Proposal 4: RAN4 to collect the simulation results from companies in RAN4#108bis for the alignments.
[bookmark: _Toc116995849]
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