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Introduction
In RAN4 #101-bis-e meeting WF on HST FR2 PDSCH demodulation requirements was agreed[1]. In this paper we provide our view on the remaining open issues related to a test setup for DPS Tx scheme and applicability rule between different scenarios. 
Discussion
CSI-RS for tracking configuration
According to the agreed simulation assumptions [2] CSI-RS offset for the CSI-RS resources 3, 4, 7 and 8 equals to 3 slots. Considering the agreed DDDSU TD pattern these CSI-RS resources should be transmitted in special slots that is not possible due to insufficient number of OFDM symbols. Therefore, to avoid overlap with special slot Tx and also SSB Tx we propose to consider CSI-RS offset as 6 for resources 3, 4, 7 and 8; and 5 for resources 1, 2 ,5 and 6.
Proposal #1:	Consider CSI-RS offset as 5 slots for CSI-RS for tracking resources 1, 2, 5 and 6. Consider CSI-RS offset as 6 slots for CSI-RS for tracking resources 3, 4, 7 and 8.  

Test setup for uni-directional scenario
The following agreement was reached on PDSCH allocation time last meeting:
	· Do not consider the following period after receiving MAC CE active TCI switching from the throughput statistics
· THARQ+TMAC Pro as baseline
· THARQ: Number of slots between PDSCH and corresponding HARQ-ACK information
· TMAC proc: Number of slots for MAC CE processing
· FFS the value of THARQ, TMAC Proc,
· The output of RRM discussion regarding FR2 HST TCI switching time line can be considered


There is still an on-going discussion in RRM group regarding TCI state switching delay in HST-FR2 scenario. Some changes might be done in normal requirement for switching delay. For instance, last meeting it was proposed to add additional 1 slot delay to cope with potential inter-symbol interference. 
However, THARQ and TMAC Proc values can be already calculated and, if it is needed, additional term for switching delay can be added in future. According to TS 38.133 TMAC Proc value equals to  that equals to 24 slots for 120 kHz SCS. 
THARQ value depends on the slot index that carries MAC CE command per frame. TCI state switching command is triggered when train passes Dsoffset position in uni-directional deployments. For uni-directional scenario A it was agreed to consider 10m as Dsoffset [3]. Considering starting train position as 0m we can calculate the slot index with MAC CE command as:



According to this equation required slot index equals to
 = 22

For the agreed DDDSU TDD pattern 22 slot index corresponds to 2 slots THARQ time.
[bookmark: _Hlk94980256]Proposal #2:	Consider THARQ and TMAC Proc as 2 and 24 slots respectively for un-directional scenario A.

Test setup for bi-directional scenario
The following agreement was reached on PDSCH allocation time for bi-directional scenario last meeting:
	· Do not consider the following period after receiving MAC CE active TCI switching from the throughput statistics
· THARQ+TMAC Proc+TfirstSSB + TSSB proc +TfirstTRSafterSSB+ TTRS pro as baseline
· THARQ: Number of slots between PDSCH and corresponding HARQ-ACK information
· TMAC proc: Number of slots for MAC CE processing
· TfirstSSB is the number of slots to the first SSB transmission occasion after MAC CE command is decoded by the UE
· TSSB proc is the number of slots for SSB processing
· TfirstTRSafterSSB is the number of slot to the first TRS transmission occasion available after (TfirstSSB + TSSB proc) 
· TTRS pro is the number of slots for TRS processing
· FFS the value of THARQ, TMAC Proc, TfirstSSB, TfirstTRSafterSSB, TTRS pro
· The output of RRM discussion regarding FR2 HST TCI switching time line can be considered


In test case with bi-directional deployment TCI state switching command is triggered in the middle point between two RRHs that corresponds to 350m. According to the equation #1 corresponding slot index per frame is 0. However, based on the agreed simulation assumptions, SSB will be transmitted in this slot hence MAC CE command transmission should be postponed. Considering 8 SSB indices required slot index is 2 and hence THARQ equals to 2 slots. TMAC Proc equals to 24 slots as we discussed above. With 160 slots SSB periodicity TfirstSSB that includes 8 SSB indices equals to 134 slots. 
TSSB proc is 16 slots based on TS 38.133. TfirstTRSafterSSB equals to 69 slots and TTRS pro can be assumed as the same as SSB processing time – 16 slots. Figure 1 illustrates above calculations.
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	Figure 1. TCI state switching delay in bi-directional deployment



Proposal #3:	For test case with bi-directional deployment consider: slot index per frame to carry MAC CE command is 2; THARQ as 2 slots; TMAC Proc as 24 slots; TfirstSSB as 134 slots; TSSB proc as 16 slots; TfirstTRSafterSSB as 69 slots; TTRS pro as 16 slots.

Applicability rule
The following two options were proposed for further discussion requirements applicability:
	· Test applicability rule 
· Option 1 
· If UE is capable of more than 1 activated TCI state, UE should pass test both case 1 and case 2, otherwise, UE should only pass test of case 2
· Option 2
· If UE is capable of more than 1 activated TCI state, UE should pass test both case 1 and case 2, otherwise, UE should only pass test of case 2
· If UE passes case 1 (Uni-directional scenario A with DPS scheme 1b), the performance of Uni-directional scenario B with DPS scheme 1b are also guaranteed.


Based on our results submitted for RAN4 #101e, there is no performance difference between Uni-directional scenario B and scenario A [4]. Several other companies have also provided the same observations. In our view it is common RAN4 understanding that if UE passes test case with Uni-directional scenario A, UE can also operate in Uni-directional scenario B. That is why only one scenario was selected for performance verification. We do think that this assumption should be captured in RAN4 specification but if needed we are fine to capture such formal agreement. 
Proposal #4:	Consider Option 1 as the test applicability rule.

PDSCH scheduling in special slots
Whether to schedule PDSCH in TDD special slots has not yet agreed. Potential smaller number of DMRS symbols may impact demodulation performance in high mobility conditions. In Figure 2 we present performance comparison for scenarios with and without PDSCH scheduling in special slots. Other simulation assumptions are fully aligned with agreed parameters for requirements definition [2].
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	Figure 2. PDSCH performance with PDSCH scheduling in special slots and without.



Observation #1: There is a negligible performance difference between scenarios with PDSCH scheduling in special slots and without.
Proposal #5:	Schedule PDSCH in TDD special slots

Simulation results
In this section we provide the summary of PDSCH performance evaluation for the ideal case and with impairment margin. Results are presented in Table1.
Table 1. PDSCH link-level performance
	
	Ideal results, dB
	Impairment results, dB

	Case 1
	10.8
	13.3

	Case 2
	10.8
	13.3


 
Conclusion
In this paper we provide our view on HST FR2 PDSCH demodulation requirements. In summary, we make the following proposals:
Proposal #1:	Consider CSI-RS offset as 5 slots for CSI-RS for tracking resources 1, 2, 5 and 6. Consider CSI-RS offset as 6 slots for CSI-RS for tracking resources 3, 4, 7 and 8.  
Proposal #2:	Consider THARQ and TMAC Proc as 2 and 24 slots respectively for un-directional scenario A.
Proposal #3:	For test case with bi-directional deployment consider: slot index per frame to carry MAC CE command is 2; THARQ as 2 slots; TMAC Proc as 24 slots; TfirstSSB as 134 slots; TSSB proc as 16 slots; TfirstTRSafterSSB as 69 slots; TTRS pro as 16 slots.
Proposal #4:	Consider Option 1 as the test applicability rule.
Proposal #5:	Schedule PDSCH in TDD special slots
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HST FR2 PDSCH

Scenario A Unidirectional; Special slot scheduling

Scenario B Bi-directional; Special slot scheduling

Scenario A Unidirectional; No special slot scheduling

Scenario B Bi-directional; No special slot scheduling


