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Background
· R4-2017828, WF on NR support for HST in FR2”, Samsung. RAN4#97-e meeting
· R4-2103240, WF on Deployment Scenario and UE RF Requirement for FR2 HST”, Samsung. RAN4#98-e meeting
· R4-2106100, WF on FR2 HST Deployment scenario Analysis, Samsung, RAN4#98b-e meeting
· R4-2106101, WF on Channel Modelling for FR2 HST, Nokia, RAN4#98b-e meeting
· R4-2106102, WF on Demodulation requirement for FR2 HST”, Samsung, RAN4#98b-e meeting
· R4-2108860, WF on FR2 HST Deployment Scenario Analysis, Samsung,RAN4#99-e meeting
· R4-2108661, WF on FR2 HST Channel model , Nokia, RAN4#99-e meeting
· R4-2108637, WF on FR2 HST demodulation,  Samsung, RAN4#99-e meeting
· R4-2115725, WF on Remaining issues on FR2 HST deployment scenario and channel modelling, Samsung, RAN4#100-e meeting 
· R4-2115334, WF on FR2 HST RRM requirement, Nokia, RAN4#100-e meeting
· R4-2115335, WF on FR2 HST RRM requirement, Samsung, RAN4#100-e meeting
· R4-2115726, WF on FR2 HST Demodulation, Samsung, RAN4#100-e  meeting
· R4-2203093, WF on general and UE demodulation requirement for FR2 HST ,Samsung, RAN4#101-b-e meeting
Common setup
Issue 1-1-1: Test cases definition and test applicability rule 
· RAN4 define UE demodulation requirements with transmission schemes with test applicable rule as
· Case 1: Uni-directional scenario A with DPS scheme 1b
· Case 2: Bi-directional scenario B with DPS scheme 1a
· Test applicable rule 
· 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
· It is RAN4 common understanding that 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.

Issue 1-1-2: CSI-RS/TRS configuration 
· Change the TRS configuration for TRS resource set 2 from l0=6/10 to l0 =4/8


Issue 1-1-3: NZP CSI-RS resources configuration
· Configure NZP CSI-RS resources for CSI acquisition for all the TCI states so that the target TCI sate is known at the active TCI switching.


Issue 1-1-4: Whether to schedule PDSCH in TDD special slots
· Schedule PDSCH in TDD special slots


PDSCH requirement for Uni-directional scenario
Issue 1-2-1: Slot for scheduling TCI switching command 
· [bookmark: _GoBack]Slot for scheduling TCI switching command is slot#57600 n (Assuming UE speed =350km/h, the UE start position (t=0) is the coverage area of the first RRH as following (option1), which is aligned the channel model used for demodulation requirement



Issue 1-2-2: PDSCH allocation timeline for Uni-directional scenario A with DPS scheme 1b
· RAN4 apply the following value for PDSCH allocation timeline for Uni-directional scenario A with DPS scheme 1b, under the assumption MAC CE command Tx in slot with SSB
· THARQ = 4 (slots)
· TMAC proc = 24 (slots)

Issue 1-2-3: Test setup for PDSCH allocation timeline for Uni-directional scenario 
· Step 1: Two RRHs of RRH#(2k), RRH#(2k+1) are assumed, and SSB#(2k mod 4) and SSB#((2k+1 )mod 4) are transmitted for each TRPs, separately, where k is the RRH number with k =0, 1, 2, ….
· UE is configured with TCI#(2k mod 4) and TCI #((2k+1)mod 4) that are associated with TRS #(2k mod 4) and TRS#((2k+1)mod 4) transmitted from RRH#(2k) and RRH#(2k+1) respectively by RRC signalling tci-StatesToAddModList in the PDSCH-Config and tci-PresentInDCI is not configured;
· All the configured TCI states are known to UE. UE is configured with NZP-CSI-RS resource for L1-RSRP measurements by RRC signalling nzp-CSI-RS-ResourceSet within the CSI-ResourceConfig and periodic CSI reporting by setting reportConfigType to periodic and reportQuantity to cri-RSRP (Note: reported L1-RSRP mesurements are not tested)
· Step 2: TE actives TCI #0 for PDCCH by “TCI State Indication for UE-specific PDCCH MAC CE”;
· Step 3: PDSCH associated with TCI #0 is transmitted during the slots from 0 to [n+ THARQ + TMAC]
· Step4 : In slot n TE start triggering TCI state switching command to TCI #1 by “TCI State Indication for UE-specific PDCCH MAC CE with MCS 4”;
· Step 5: PDSCH associated with TCI #1 is transmitted in slots from n+1 + THARQ + TMAC to [N].
· PDSCH associated with TCI#(k mod 4) (k=1) is transmitted in slot from 0 to [n + THARQ + TMAC]
· PDSCH associated with TCI #(k mod 4) (k=2, 3,…) is transmitted in slot from [(k-1)*n+1 + THARQ + TMAC]  to [(k*n+ THARQ + TMAC], where n =57600 is the number of slots between the location of (k-1)Ds- DS_offset and the location of (k)⋅DS-DS_offset. And k is the RRH number in the channel model.
· PDCCH and PDSCH are DTXed in other slots in which throughput statistics are not considered
· The output of RRM discussion regarding FR2 HST TCI state switching delay  can be considered to PDSCH requirement test setup
PDSCH requirement for Bi-directional scenario
Issue 1-3-1: Slot for scheduling TCI switching command
· Slot for scheduling TCI switching command is slot#28800 n (Assuming UE speed =350km/h, the UE start position (t=0) is the closest area of the first RRH as following , which is aligned the channel model used for demodulation requirement




Issue 1-3-2: Method to set Tfirst SSB 
· TDD Frame and TCI switching timeline are aligned

Issue 1-3-3: PDSCH allocation timeline for Bi-directional scenario B with DPS scheme 1a
· RAN4 apply the following value for PDSCH allocation timeline for Bi-directional scenario A with DPS scheme 1a
· THARQ = 4 (slots)
· TMAC proc = 24 (slots)
· TTRSproc  = 16 (slots)
· TSSB pros = 16 (slots)
· TfirstSSB = 132 (slots)
· TfirstTRSafterSSB =66 (slots)






Issue 1-3-4: Test setup for PDSCH allocation timeline for Bi-directional scenario 
· Step 1: Three RRHs of RRH#(k-1), RRH#(k), RRH#(k+1) are assumed, and SSB#((2(k-1)+l)mod8), SSB#((2k+l)mod8), and SSB#((2(k+1)+l)mod8) are transmitted from each TRPs, separately, where k is the RRH number with k=1,2,3,…,  l is the SSB index with l=0,1
· UE is configured with TCI#((2(k-1)+1) mod 8) (l=0,1) , TCI #((2k+1) mod 8) (l=0,1) and TCI#(((2k+1)+1)mod 8) (l=0,1) transmitted from RRH#(k-1), RRH#(k) and RRH#(k+1) respectively by RRC signalling tci-StatesToAddModList in the PDSCH-Config and tci-PresentInDCI is not configured;
· All the configured TCI states are known to UE. UE is configured with NZP-CSI-RS resource for L1-RSRP measurements by RRC signalling nzp-CSI-RS-ResourceSet within the CSI-ResourceConfig and periodic CSI reporting by setting reportConfigType to periodic and reportQuantity to cri-RSRP (Note: reported L1-RSRP measurements are not tested)
· Step 2: TE actives TCI #2 for PDCCH by “TCI State Indication for UE-specific PDCCH MAC CE”;
· Step 3: PDSCH associated with TCI #2 is transmitted during the slots from 0 to [n +  THARQ + TMAC pros ];
· Step 4: In slot n TE start triggering TCI state switching command to TCI #1 by “TCI State Indication for UE-specific PDCCH MAC CE with MCS 4”;
· Step 5: PDSCH associated with TCI #1 is transmitted in slots from n+1 + THARQ + TMAC proc + TfirstSSB + TSSB proc + TfirstTRSafterSSB + TTRS proc to [2n+ THARQ + TMAC proc]
· Step 6: In slot 2n  TE start triggering TCI state switching command to TCI# 4 by “TCI State Indication for UE-specific PDCCH MAC CE with MCS 4”
· Step 7: PDSCH associated with TCI #4 is transmitted in slots from [2n+1 + THARQ + TMAC proc + TfirstSSB + TSSB proc + TfirstTRSafterSSB + TSSB proc] to [3n+THARQ + TMAC proc] ;
· PDSCH associated with TCI#(2k mod 8) (k=1) is transmitted in slot from 0 to [n+ THARQ + TMAC proc]
· PDSCH associated with TCI #(2k mod 8) (k=2,3, …) is transmitted in slot from [(2k-2)n +1 + THARQ + TMAC proc + TfirstSSB + TSSB proc + TfirstTRSafterSSB + TTRS proc] to [(2k-1)n + THARQ + TMAC proc]
· PDSCH associated with TCI #((2k+1)mod 8) (k=0,1,2,…) is transmitted in slot from [(2k+1)n +1+ THARQ + TMAC proc + TfirstSSB + TSSB proc + TfirstTRSafterSSB + TTRS proc] to [(2(k+1)n+ THARQ + TMAC proc) where n =28800 slots is the half of the number of slots between two RRHs.
· PDCCH and PDSCH are DTXed in other slots in which throughput statistic are not considered
· The output of RRM discussion regarding FR2 HST TCI state switching time line can be considered to PDSCH requirement test setup

Reference 
· R4-2207160, Email discussion summary fo [102-e][320] NR_HST_FR2_Demod, Samsung, RAN4#102-e meeting
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